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0x000_2807_9000 = 0x000_2807_9FFF 4KB Tacho37
0x000_2807_A000 ~ 0x000_2807_AFFF 4KB Keypad
0x000_3180_0000 = 0x000_3187_FFFF 512KB usb_vhub0
0x000_3188_0000 = 0x000_318F_FFFF 512KB usb_vhub1
0x000_3190_0000 = 0x000_3197_FFFF 512KB usb_vhub2
0x000_31A0_0000 = 0x000_31A1_FFFF 128KB USB3_0
0x000_31A2_0000 = 0x000_31A3_FFFF 128KB USB3_1
0x000_31A4_0000 = 0x000_31A4_1FFF 8KB SATAQ
0x000_3200_0000 = 0x000_3200_3FFF 16KB DC
0x000_3200_4000 = 0x000_3200_4FFF 4KB DPO
0x000_3200_5000 = 0x000_3200_5FFF 4KB DP1
0x000_3200_8000 = 0x000_3200_8FFF 4KB 12S0_DMA
0x000_3200_9000 = 0x000_3200_9FFF 4KB 12S0
0x000_3200_A000 ~ 0x000_3200_AFFF 4KB 12S1_DMA
0x000_3200_B000 ~ 0x000_3200_BFFF 4KB 1251
0x000_3200_C000 = 0x000_3200_DFFF 8KB GMUO
0x000_3200_EO00 =~ 0x000_3200_FFFF 8KB GMU1
0x000_3201_0000 = 0x000_3201_1FFF 8KB GMU2
0x000_3201_2000 = 0x000_3201_3FFF 8KB GMU3
0x000_3201_4000 = 0x000_3201_5FFF 8KB SATA1
0x000_3280_0000 = 0x000_3283_FFFF 256KB USB2_0
0x000_3284_0000 = 0x000_3287_FFFF 256KB USB2_1
0x000_32B3_4000 = 0x000_32B3_4FFF 4KB DMACO
0x000_32B3_6000  0x000_32B3_6FFF 4KB Semaphore
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_Phyt ium KEg B TRA AR T A

3 HEHERT

TTHEET

KBIRER T 2 AR B EMA 64 (IBRALEZD, ATLUEITE 64 L5 32 i
TEHRT FTC664 AT ER 125 FTC310 AL IR BR1Z TR A ARMVS. 0 AbIREF 2844 . o, FTC664
R IEREZ, XRAILFZ LG BIREHRREN, FTC310 2MINFELIERZ, XA
g2 R

KREIRIRE ARMVB-A A0IEEE e, RN T

® 3 AArch32 0 AArch64 FFhIE(TIR ;

® 7f AArch32 F1 AArch6d FFNEITIER T, 303 ARMVS-A (R REEHME NI A
S, BDELO. EL1. EL2, EL3;

EBNREEHREZIF Little-Endian F1 Big-Endian FFFETF;
X HEA32 154

S 1323554,

X AG4 FESE;

R FPUFRTTE R T

Hefit SIMD [ E IR EIT;

BRI Sopa: b gl

3.1 FRThEERBHF

FRINEEEREFRS ARWS-A R RFEHMEXNHFFERMIESIED. 5SS R (ARM
Architecture Reference Manual ARMv8 for ARMv8-A architecture profile) .

3.2 SIMD ThgERREF

SIMD ThEE &R 3k = ARMVE-A (A R LM EX W E FRMIELSED. HS I (ARM

V1.0 (2023-10-16) IR © XBEERARERAR 6
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3 BB

Architecture Reference Manual ARMv8 for ARMv8-A architecture profile) .
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4 FhE

4 %

4.1 Cache

KEBIRERALIERRZEFEE 3 Cluster,—>Cluster BEEE 2 NI FTC310,
BN Cluster BELE 1 K44 FTC664.

MFEE 2 4 FTC310 /MZE Cluster, —%% Cache AENAZIAE, BIMR%7F
B 32KB H9—Z 15 L4 7F (L1 Instruction Cache, L11) F1 32KB F— R ##ELZE7F (L1 Data
Cache, L1D) ; Z%f% Cache & Cluster J 2 > FTC310 NiZHE=, A Cluster A
3t 256KB. B1& 2 N FTC310 /MZEY Cluster ZRHEIENE 4-1 Fi7R.

//Cluster \

COREO CORE1
13T
32KB 32KB 32KB 32KB
L
L2 256KB

e /

4-1 B1% 2 N FTC310 /MZAY Cluster Z243[E

FEE 1/ FT0664 KtZHJ Cluster, —&Z& Cache 5 %% Cache NHNZFLAH,
%75 48KB R L1 $5%> Cache F1 32KB AY L1 #(#& Cache LA 1MB Y L2 ;& & Cache. @
AN FTC664 K#%H Cluster ZR¥IEMNE 4-2 FRR.

V1.0 (2023-10-16) IR © XBEERARERAR 8
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TCERAR A R TR

ﬂiit‘&i‘@%‘

/’
CORE
L1I L1D
48KB 32KB
;
g

\

L2 IMB
\ L

)

4-2 B1E 1 N FTC664 Ki%RY Cluster Z2#3[E

4.1.1 L1 Cache

L1 Cache 4359354 Cache F1#$E Cache.
I\#Z L1 $5% Cache BUN T 4514

= e o 6 o o o

7|\

8 32KB

64 FTE 1K Cache line
YIEE Sk

[z

LRU BB %

X RE AR

X FFRE AR

¥% L1 #38 Cache BN T4 :

RE=7H 32KB

e T

64 FF5E 1K Cache line
YI3Eh Sk

IEPAZE

LRU B 5%

2 BF[E4 monitor
TR, IHFEHRNK

K*#% L1 8% Cache BT 4514

BEH 48KB

64 =T E K Cache line
Y3t I b

E[FZE-S

LRU &%

X FE BRI

T
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T

X FFRE - TER

K#Z L1 #4E Cache BUI T 4F14:
8 32KB

64 FTE 1K Cache line
It Jhk

[z

LRU BB %

2 F/[E] monitor

AR, ZIHFEHEH

4.1.2 L2 Cache

L2 FiE ARG HFHERLE:

64 FTEK Cache |ine ¥IEF U RIFIRETE
16 BELAFEIZERY Cache £5#4)

YRS ERKEHITREHFIEK

% ECC 248

X FF AR A B - FER

X HEER AT ARFERY RAM AT 22 0 2 B[]

X RE RS

4.2 Memory

TKREIUREE AL AY DR $E IR EEINREINT -
® 745 DDR4, LPDDR4 1Y

X 45 BIST

SFEFSTMETHFEARS

X # R-DIMM, U-DIMM 51 SOD MM

el — — /Y ECC K&
4.2. 1 FESR[YIFE

T® 4-1 Memory ¥EHIZEE btk

b4t E ik
Memory 355128 0x000_32B3_3000
SHHE:
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4 Fha

1. write(0x32B33000 + DDRC_PADDR, addr)

2. write (0x32B33000 + DDRC_PDATA, wdata)

1. write(0x32B33000 + DDRC_PADDR, addr)

2. read(0x32B33000 + DDRC_PDATA)

H b, DDRC_PADDR 5 DDRC_PDATA 435l & Memory $5#I 28 b it B 7 28 S HIEH 78500
ittt . addr AEEEHILNEFER IR,

T 4-2 Memory ITHIREHIZEF Fa55IFR

~

HEHEAM W% iR
DDRC_PADDR 0x0080 Memory ¥zl 25 thtt ZH 7788
DDRC_PDATA 0x0084 Memory 155 S2 B IR 1758
ECC_ENABLE 0x07A0 ECC a7
ECC_U_ADDR_L 0x07B8 ECC RNAJ LU bR AL 5 7725
ECC_U_ADDR_H 0x07BC ECC ANaT &bt S5 728
ECC_U_DATA_L 0x0760 ECC AT RIR 1 B 7738
ECC_U_DATA_H 0x07C4 ECC NATUMIB SIS E R
ECC_C_ADDR_L 0x07C8 ECC AT bR L B 75 28
ECC_C_ADDR_H 0x07CC ECC AT bt S FF 17 58
ECC_C_DATA_L 0x07D0 ECC AT BB IR L B 172
ECC_C_DATA_H 0x07D4 ECC AI4YHIE BN S F SR
INT_STATUS_ECC 0x0944 ECC IRSHHHE
INT_ACK_ECC 0x0964 ECC RSB B e
INT_MASK_ECC 0x0984 ECC RSS2

4.2.2 HEEFAH

4.2.2.1 DDRC_PADDR (0x0080)

1 i =5 EffE ik

DDRC_PADDR 31:0 RW 0x0 Memory 35l 25ttt 2 7788

4.2.2.2 DDRC_PDATA (0x0084)

15 i 25 EffE i)

DDRG_PDATA 31:0 RW 0x0 Memory $E$| S HIE S 1755

4.2.2.3 ECC_ENABLE (0x07A0)

5 & wE | sfifE #ik

Reserved 31:26 RO 0x0 IREIL

V1.0 (2023-10-16) WA © YEBEERABRAE 11
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KRG RIE TR
4 7R
i {ir E=5 SNE iR
00: A{#FHE ECC
_ 01: fEHE ECC, T i0%E, A ediE
ECC_ENABLE 25:24 RW 0x0 10, fBEE ECC. tsE. Tafss
11: {¥HE ECC, Hid, 2sE
Reserved 23:0 RO 0x0 REBL
4.2.2.4 ECC_U_ADDR_L (0x07B8)

15 i IE45] SHiE ik
ECC_U_ADDR_L 31:0 RO 0x0 ECC ANET 2y sttt [31:01884)
4.2.2.5 ECC_U_ADDR_H (0x07BC)

i i E5 SNE TR
Reserved 31:10 RO 0x0 REB L
ECC_U_ADDR_H 9:0 RO 0x0 ECC ARJ LUttt [41:32]1ER4y
4.2.2.6 ECC_U DATA_L (0x07C0)

i i 45 SNE iR
ECC_U_DATA L 31:0 RO 0x0 ECC AT 25 ¥R [31:0]18B4%)
4.2.2.7 ECC_U DATA_H(0x07C4)

i {ir 45 SNE iR
ECC_U DATA_H 31:0 RO 0x0 ECC A2 $5##E [63:32] 8%y

4.2.2.8 ECC_C_ADDR_L (0x07C8)

i yivd E45] Sh{E 3%
ECC_C_ADDR_L 31:0 RO 0x0 ECC AT tthtit [31:0]13R4%
4.2.2.9 ECC_C_ADDR_H (0x07CC)

15 i =5 ShifE P70
Reserved 31:10 RO 0x0 R
ECC_C_ADDR_H 9:0 RO 0x0 ECC ATy tthhit [41:32]1FR4%
4.2.2.10 ECC_C_DATA L (0x07D0)

15 72 =5 ShifE P70
ECC_C_DATA L 31:0 RO 0x0 ECC RT2Y$a¥#E [31:0]18B%

V1.0 (2023-10-16)
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YR IRIE AR
4 =%
4.2.2.11 ECC_C_DATA_H (0x07D4)
i 172 IE45] ShiE ik
ECC_C_DATA_H 31:0 RO 0x0 ECC ATLUsE#IE [63:32]1ER4%7 -
4.2.2.12 INT_STATUS_ECC (0x0944)
7 {ir 4] SNE iR
ECC #8% FHTIRZS o
Bits [15:9]: {RE8
Bit [8]: ¥8/RTE scrub BIEFPB/—PATLIE
Y ECC $EiR .
Bit [7]: #87~ scrub {ESERK .
Bit [6]: HR—NHZ/ ECC BEEIHS T EE
INT_STATUS_ECC 15:0 RO 0x0 HIT,

Bit [5]: {REZ
Bit [4]: {REE
Bit [3]: IERBZNTFATLM ECC HHIRKE-
Bit [2]: ERA— NN AILAY ECC $HIRK X .
Bit [1]: BRBZ ALY ECC $HIR&K X .
Bit [0]: $ERA—NFAIZAY ECC $HIRKE .

4.2.2.13 INT_ACK_ECC (0x0964)

5 fir E45] SNHE ik

&R INT_STATUS_ECC &Ik 7AS.
Bits [15:9]: {RE4
Bit [8]:7F scrub #{EhBH—AILIERY ECC
EIRBRAL. B 155K,
Bit [7]: scrub IR{EERERRN. B 15K
Bit [6]: — &%/ ECC B 4SS NEEHMIT
BB, B 1ER.
Bit [5]: {REZ

INT_ACK_ECC 15:0 Wo 0x0 Bit [4]: {REZ
Bit [3]: BZANAFAILAY ECC $HIRL B
. B 155K,

Bit [2]: B—NAHLR ECC $FiR A% B
. B 155K,

Bit [1]: %/ ATLAY ECC $EIR &K 4 BRI .
51 5B

Bit [0]: H—/NET4AY ECC $EIR & 4 BRI .

B 155K

V1.0 (2023-10-16)
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TCERAR A R TR

4.2.2.14 INT_MASK_ECC (0x0984)

T

i

et

(2

] SffE

iz

INT_MASK_ECC

15:0

RW

0x0

[ ECC fEX AU M R A TAI bit L E 1,
M#E X B P ETF A <72 INT_STATUS_ECC B3
FE1.

Bits [15:9]: {RE8

Bit [8]:7E scrub #{EHH—AILIER) ECC
HREMAL. 1 "R,

Bit [7]: scrub #B{EERE#NL. 1 RRF
o

Bit [6]: —1 8% ECC BEERIHESTEEMIT
R, 1 RN

Bit [5]: 1%5.73’

Bit [4]: 1REE

Bit [3]: BZANTATLAY ECC $EIR L 4 Rk
L. 1 TR

Bit [2]: H—TATLAY ECC $EIR L 4 Rk
L. 1 TR

Bit [1]: HZ/NATLYHY ECC $HIR & £ Bk i
1 RN

Bit [0]: B—/NATLURY ECC $HIR & & Rk AL -
1 R=BE#

V1.0 (2023-10-16)
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5 IM&

5 MK

5.1 PCle #3128

5.1.1 &4

KRETRER ALY PCle $2HI 25 BL & PSU ARERAY 2 4N PCle #2385 PEU 4REREY 4 4~ PCle

IR, X FFPCle3. 0 MISE, A PCle2. 0 KA PClel. 0, TRFANT4FI%:
® PSUEERAY c0. ot $THIZRTE x1 RN Tk, F0 SATA. USB $THIZRHIT PHY EF;
® PEUEIRAI PCle THIBESKIN T x4 . x2 A, x1 RN, X

— cOITHIBEE x4 R T1E. lane BREFEZFRA: c0 XL |ane0-lane3;

— c0 1THISEAE x2 123K\ c2 F c3 $TFIE/E x1 R T LIE. lane BREFX R -
c0 X¥TRZ laneO-lanel, ¢2 Xt lane2, ¢3 XfRZ lane3, c1 ANEM;

— ¢c0.c1.\c2, c3 #THIRE x1 BT ITIE. lane BREFXZR A : c0 XFRZ |ane0,
c1 XTRZ lanel, c2 X lane2, ¢3 X lane3,

S #F EP F0 RC 12X )#% 5

PSU 5 PEU #R3RTVHY c0 42HIRZSEIN T 2 > DMA engine;

X #5 SRIOV IfgE;

TR AMTHIZR A KB FNEE, PSU TAY ol ISHIRR A 35,

5.1.2 WA

KBBIRAY PCle 22454, PRAIEHISEEE 0 SEETHIRE. HiARINELS
A0 B, RRBINEHISRAAG]. HE2%S N NITHIRRRSSFER, Bamiti axt
FHISSANEE S FERNAL; AFEER, ZEEIEK, EEKIREEF. KBk PCle
RS E LR 51,
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KSR IR SR
5 fMg
CPU
Bus0
Dev0 Devl Dev2 Dev3 Dev4 Devs
psu_c0 psu_cl peu_c0 peu_cl pen_c2 peu_c3
Busl
5-1 PCle #4

PCle 2255 PCle S SHIXI R KX BRI T RFT7R-

#F 5-1 PCle {ZHl885 PCle (ES IR X &
PCle #2325 B R PCle fES&#R

psu. c0 PCIEO

psu. cl PCIE1

peu. c0 PCIE2[0]

peu. c1 PCIE2[1]

peu. c2 PCIE2[2]

peu. ¢3 PCIE2[3]

AE: PCle (FE MBI CEIREIEFAR -

5.1.3 HbhtzsE%l 5

% 5-2 PCle H#ilibz=|E%k) 49

ik SE

iR

0x000_3100_000070x000_316F_FFFF

7MB i EHTFRREEIE)

0x000_3100_0000"0x000_310F_FFFF

P EH 2R AR & 735, 1MB

0x000_3110_000070x000_3110_OFFF

PSU A HPB & 1755, 4KB

0x000_3110_100070x000_3110_1FFF

PEU A] HPB & 77235, 4KB

0x000_3130_0000"0x000_313F_FFFF

PEU A PHY & 1785, 1MB

0x000_3140_000070x000_3140_OFFF

PSU A RAS Z 7728, 4KB

0x000_3140_100070x000_3140_1FFF

PEU [X] RAS & 7575, 4KB

0x000_3150_000070x000_315F_FFFF

4%, 1MB

0x000_31B0_0000"0x000_31BF_FFFF

PSU A PHYO & 7588, 1MB

0x000_31C0_0000"0x000_31GF_FFFF

PSU A PHY1 & 1785, 1MB

0x000_4000_0000"0x000_7FFF_FFFF

1GB BY PCIE B & . 10 F0 MEM32 Z5[8)

0x010_0000_0000"0x01F_FFFF_FFFF

64GB {9 PCIE MEM64 Z3|8]

5.1.4 BLEZFEFIL

UL T PCle BLE T ERT, FHgMRIN TR TREMN

V1.0 (2023-10-16)
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5 Mg

< 5-3 PCle BCEZ8)F UL

Hout3e aX
27:20 BZE, 07255
19:15 wES, 0731
14:12 EES, 077
11:0 4KB B & =Bl N 1mF%

5.1.5 PCle iTHIs5 H 72553k

= 5-4 PCle ITHIFZF HFas& bt

AR E bk
psu. c0 15525 7 e 0x000_3100_0000
psu. ol 155 _ 573 0x000_3102_0000
peu. c0 IEHI B 5 7 an 0x000_3104_0000
peu. c1 155 2_ 51758 0x000_3106_0000
peu. c2 1EHISRE fE 52 0x000_3108_0000
peu. c3 ITHI B E 7 an 0x000_310A_0000

< 55 PCle ITHIBEFEHFIIR

kA (ZEE i

LTSSM ENABLE 0x084 Itssm {FEEHF 775

PCIE_VC_CRED 0x090 PCle RIZEHERES R

PCIE_BAR_01 0xO0E4

PCIE:BAR:ZS OxOEC LiTHIR R EP RRE, AT RE bar TEM

PCIE_BAR_45 0x0F4 A

PCIE_WINROM 0xOFC PCle 10/Memory Z[8]i% B F 1785

PCIE_EQ _PRESET 0x100 PCle eq preset 1788

IMASK_LOCAL 0x180 | Fi-F RC ==
AT RC & . HEHMEMAFEIEG~E,
HEFROENAE 1; FNPENRZEZH

| STATUS. LOCAL ox184 SIHY, _Il«)(ﬂﬁj‘ﬁ%’/\ﬂhl'_'ﬁﬁﬁ1 5 13F%

Br; E0%REWM. BEREEHFE~%, B
IMASK LOCAL ;& 7& R xt N R IErRT, @il
AEES (Axi O AL .

IMASK_HOST 0x188 | FIF EP &\

AT EP 1R HEHEMPETEH~ZER, Lt
EHESEENVNE; S NPENRE B2,
AR EZANHEIE 1; B 1:555H; B
ISTATUS_HOST 0x18C | 07&% M. HBPETEHEH~4%, B IMASK_HOST
RB RN PR, GBI pcie B~E
AN FET (Hmsi (FREAIRHER, KiX msi
Wr; BNEIE int FHL) .

PHYMAC_CFG 0x33C | $EREIEHIS 78
PCIE_EQ_TUNING 0x35C | HERINESHIRESEH
Capabilities Register 0x1080 | (31:16) PCle gE & 7F5E
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N e

5 Mg

oo i

ik

LTSSM ENABLE 0x084

Itssm (FRE R Fax

Next Cap PTR

Capability ID

(15:8) 4% PCle RE N354T

(7:0) PCle R&/1 ID

device capabilities 0x1084

PCle & &BENS T

device status

- 0x1088
device control

PCle IR ZIKREEHFa

PCle & & ITHI S 7=

link capabilities 0x108C | PCle {EiERE B R

link status 021090 (31:16) PCle $EIEIRSE1FSS
link control (15:0) PCle $EFEisH| S FeE
slot capabilities 0x1094 | PCle fEIEE hEEE

slot status 041098 (31:16) PCle LIRS 1E£
slot control (15:0) PCle BBzt FFaE
root capabilities 0x109G (31:16) PCle RC e h&EFE
root control (15:0) PCle RCiTHIZ1Ess
root status O0x10A0 | PCle RC IRTSZH1F:E

device capabilities 2 0x10A4 | PCle X ZEEHEFESE 2
device status 2 Ox10A8 (31:16) PCle E&RESSHERE?2
device control 2 (15:0) PCle & &ZiTH|HE=E 2
link capabilities 2 0x10AC | PCle $kiEAE 1 H 1725 2

link status 2

0x10B0O
link control 2

(31:16) PCle $EIEREHHFR 2

(15:0) PCle $&EITHIEFas 2

slot capabilities 2 0x10B4

PCle #81IRENI F 725 2

slot status 2

0x10B8
slot control 2

(31:16) PCle AR EFHF=T 2

(15:0) PCle HE{isHE 1728 2

PCI| Express Enhanced Capabil ity Header | 0x1200

PCle H5BRE IRk

Uncorrectable Error Status Register 0x1204

TAYERRRESEFR

Uncorrectable Error Mask Register 0x1208

A IERIREE S 73R

Uncorrectable Error Severity Register | 0x120C

AN IEEREMHFRE

Correctable Error Status Register 0x1210 | ATYESBIRIRES FEE
Correctable Error Mask Register 0x1214 | ATZYIERIR 1B H F RS

Advanced Error Capabilities and

Gontrol Register 0x1218 | &RIRIREENFIEHI F 785
Header Log Register 0x121C | IRLICEFEHX

Root Error Command 0x122C | PCle RC 8RS HF 1785
Root Error Status 0x1230 | PCle RC $HIRRESEF 78S

5.1.6 PCle $&#Is5 & 725 AH

5.1.6.1 LTSSM_ENABLE (0x84)

15 i 1545] SHiE ik
reserved 31:3 RW 0x0 {RE8
ltssm_enable 2 RW 0x0 RN EEREFELTER, RiSrIRt
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5 Mg

i fir 53] EffE i)

&8 & PR 1 LTSSM B W
Detect. Quite IR7S.
0: {ERE Itssm

1: &M ltssm
reserved 1:0 RW 0x0 {REZ
5.1.6.2 PGIE_VGC_CRED (0x90)
PCIE_VC_CRED Z 7854 64 uZ 7.
5 i EE | EME i35
reserved 63:62 RW 0x0 1RE§

2'b00: x1, 2'b01: x4,

Completion credit scale 61:60 RW 0x0
2'b10: x16, 2'b11: reserved

2'b00: x1, 2'b01: x4,
2'b10: x16, 2'b11: reserved

Non—-Posted credit scale 59:58 RW 0x0

2'b00: x1, 2'b01: x4,

Posted credit scale 57:56 RW 0x0
2'b10: x16, 2'b11: reserved

Completion data credits 55:44 RW 0x0 S8, &KX Ox7FF
Completion header credits | 43:36 RW 0x0 {EF1{E, &K Ox7F
Non-Posted data credits 35:28 RW 0x0 S, &K Ox7F
Non—Posted header credits | 27:20 RW 0x0 {EF{E, &K Ox7F
Posted data credits. 19:8 RW 0x0 S8, &KX Ox7FF
Posted header credits 7:0 RW 0x0 {EF{E, &K Ox7F

5.1.6.3 PCIE_BAR_01 (OxE4)

PCIE_BAR 01 75884 64 (1585, bar ZHEIJ memory:

15 i EE | E(ifE P70
tNER 2 64 ittt (bit[2]=1),bar1 A bar0
Bar size mask 63:32 RW 0x0 —
=HEEEE
Bar size mask 31:4 RW 0x0 bar X/NEilk
prefetchable 3 RW 0x0 T EY
64 btz 5]
64-bit add 2 RW 0x0
'+ address space X 0: 32fidtiht 1 64 firdhdt
reserved 1 RW 0x0 1=E8
BAR type 0 RW 0x0 bar Z£8Y, 0: memory
bar 2685 10:
5 £ | 25 | SE ik
reserved 63:32 RW 0x0 1=E8
Bar size mask 31:2 RW 0x0 bar X/NEibk
reserved 1 RW 0x0 1=E8
BAR type 0 RW 0x0 bar 2684, 1: 10
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5 S
5.1.6.4 PCIE_BAR_23 (OxEC)
PCIE_BAR 23 ZF1F=E 9 64 \LE 125, bar FE!H memory:
15 i EE | SfE 3%
Bar size mask 63:32 RW 0x0 giggfﬁégmm(blt[z] =1),bar2 flbar3
Bar size mask 31:4 RW 0x0 bar X/NEibk
prefetchable 3 RW 0x0 FEY
_ 64 {iithiitzs (8]
64-bit address space 2 RW 0x0 0: 32 firdteht 1+ 64 ittt
reserved 1 RW 0x0 1=E8
BAR type 0 RW 0x0 bar 2(8Y, 0: memory
bar &% 10:
15 L EE | SfE 3%
reserved 63:32 RW 0x0 1=E8
Bar size mask 31:2 RW 0x0 bar X/NEilk
reserved 1 RW 0x0 1=E8
BAR type 0 RW 0x0 bar 2684, 1: 10
5.1.6.5 PCIE_BAR_45 (0xF4)
PCIE BAR 45 17854 64 1785, bar FEIH memory:
5 i | #5 | saE ik
Bar size mask 63:32 RW 0x0 gi;;%;g@iﬁ(blt[ﬂ =1),bar4 lbar5
Bar size mask 31:4 RW 0x0 bar X/NEibk
prefetchable 3 RW 0x0 T EY
_ 64 btz
64-bit address space 2 RW 0x0 0: 32 firktht 1+ 64 it
reserved 1 RW 0x0 1=E8
BAR type 0 RW 0x0 bar 258, 0: memory
bar 2685 10:
15 i EE | E(ifE P70
reserved 63:32 RW 0x0 1=E8
Bar size mask 31:2 RW 0x0 bar X/NEilk
reserved 1 RW 0x0 1=E8
BAR type 0 RW 0x0 bar 2684, 1. 10
5.1.6.6 PCIE_WINROM (OxFC)
5 £ |5 | moE|
Expansion ROM size mask 31:11 | RW 0x0 LITHISE N EP
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5 fii | XE | SfiE iR
reserved 10:4 | RW 0x0 = X B,
Prefetchable memory window 64-bit addressing support | 3 RW 0x0 bit[3:0] H{R
Prefetchable memory window implemented 2 RW 0x0 BAfL;
[0 window 32-bit addressing support 1 RW 0x0 LiTHIZR A RC
= R R,
10 window implemented 0 RW 0x0 bit[31:11] A3
REBL.
5.1.6.7 PCIE_EQ_PRESET (0x100)
PCIE_EQ_PRESET Z 7788 H 256 &5,
i fir #5E | EuE ik
reserved 255 RO 0x0 lan 15
Link partner's receiver preset hint | 254:252 | RO 0x0 255;242 .
Link partner's t itt t 2511:248 0x0 HiRRI% P R, R
ink partner's transmitter prese : RO X Bt B & F loopback
reserved 247 RO 0x0 master AR, XLE{EH
default receiver preset hint 246:244 | RO 0x0 EIE4 link partner,

] _ oa3:240 | RO 00 bit[255:240] i F # it
default transmitter preset : R X 0x011E— 0x011F.
reserved 31 RO 0x0

lan 1
Link partner's receiver preset hint | 30:28 RO 0x0 31-16
Link partner's transmitter preset 27:24 RO 0x0 WinHE g EP #ERAE, B
reserved 23 RO 0x0 E Ik B & F loopback
e o LS ﬂ:b s
default receiver preset hint 22:20 RO 0x0 master fHULAY, XL
EI154 link partner.
default transmitter preset 19:16 RO 0x0
reserved 15 RO 0x0 lan O
Link partner's receiver preset hint | 14:12 RO 0x0 15:2 . .
T g | BRI P RE, R
ink partner's transmitter prese : RO X 5 It B 4 F loopback
reserved 7 RO 0x0 master AR, XLE{EH
default receiver preset hint 6:4 RO 0x0 EIE4 link partner,

i _ o o oo |bithis:0) fi F o dr
default transmitter preset : R X 0x0100— 0x0101.
5.1.6.8 IMASK_LOCAL (0x180)

) fi =5 | SuE ik
F—IXR—PUEE; B 1 FREH T,
Local Processor e " o " s
31:0 RW 0x0 B0 RMPE; AP NAIFESE
Interrupt Mask -
ISTATUS_ LOCAL Z7F88.
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5.1.6.9 ISTATUS_LOCAL (0Ox184)
i fir ®E | SifE 3%

System error 31 RW1C | Ox0 RC only, reserved for EP
PM/LTR/Hotplug event for Rootport,

PM/LTR/Hotplug event 30 RW1C | Ox0 Legacy power management state change
for Endpoint.

AER Event 29 RW1C | Ox0 RC only, reserved for EP

MS| received 28 RW1GC | Ox0 RC only, reserved for EP

interrupt line D 27 RW1G | 0x0 RC only, reserved for EP

interrupt line C 26 RW1C | Ox0 RC only, reserved for EP

interrupt line B 25 RW1G | 0x0 RC only, reserved for EP

interrupt line A 24 RW1C | Ox0 RC only, reserved for EP

PCle Doorbel | 23 RW1C | 0x0 pcie IER AL I 45 b dE gk

PCle Discard Error 22 RW1C | Ox0 pcie read #BHT

PCle Fetch Error 21 RW1C | Ox0 pcie read R

PCle Post Error 20 RW1C | Ox0 pcie write R

AX| Doorbel | 19 RWIC | Ox0 axi ER I ar hith ik dE sk

AX| Discard Error 18 RW1C | Ox0 axi read A

AX| Fetch Error 17 RW1C | Ox0 axi read RsE

AX| Post Error 16 RW1C | Ox0 axi write fREE

dma_error 15:8 RW1C | 0x0 ﬁ_ﬁﬂ{ﬁ_ﬁ\ D!A Engine, dna fE4fiif
f6. bit UE 1 RntEHIREE.

dma_end 7:0 RW1GC | Ox0 SR — DMA Engine, dma fEHia

R bit UE 1 RREHRER-

5.1.6.10 IMASK_HOST (0x188)

5 tr | %5 | s #ik

F—IXRE—hEE; & 1 FaEd i,
31:0 RW 0x0 B0 RiPE,; I FHPEHNNIIESE
ISTATUS_HOST & 7528,

Host Processor

Interrupt Mask

5.1.6.11 ISTATUS_HOST (0x18C)

2} i EE | SuE R
interrupt 31:24 RW1C | Ox0 ep FEHENHFEES
PCle Doorbel | 23 RWIC | Ox0 pcie IFR AL Ihap bt 44555
PCle Discard Error 22 RW1C | Ox0 pcie read #BET
PCle Fetch Error 21 RW1C | Ox0 pcie read i
PCle Post Error 20 RW1C | Ox0 pcie write R
AXI Doorbel | 19 RWIC | 0x0 axi BRI h itk dE iR
AX| Discard Error 18 RW1G | 0x0 axi read &BAT
AX| Fetch Error 17 RW1C | Ox0 axi read REE
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KRG RIE TR
5 M
15 i EE | E(ifE P70
AX| Post Error 16 RW1C | Ox0 axi write IREE
H—{Ix K — DMA Engine, dma f&H#i#R
d 15:8 RW1GC | Ox0
ma-errer X $#. bit L 1 TREMIRE.
F—IX R — DMA Engine, dma f&ifI%45
d d 7:0 RW1GC | Ox0
na-en X . bit {IE 1 FRERNDER.
5.1.6.12 PHYMAC_CFG (0x33C)
5 i | %5 | s sk
reserved 31:2 RW 0x0 1=E8
- e .
RXELEC I DLE 1 - 0x0 E 1, {¥ F RXELECIDLE #& M electrical
idle entry.,
RCHEERXT: E 1, 1T EQ B phase 2/3;
. ) B 0, T#41T EQ B phase 2/3.
phases 2/3 equalization | 0 RW 0x0 EP B T: B 1, {BHiSH RC 7 phase?
METITIAEE; & 0, TH#IT.

5.1.6.13 PCIE_EQ TUNING (0x35C)

PCIE_EQ_TUNING ZF 7728 H 256 LS F=E.

15 fi x5

BN

ik

reserved 95:34 RW

0x0

*HE

Max i mum number of
33:28 RW

fine—tuning iterations

0x0

Gen3 IRET, fine—tuning S KIERIXE:
0: ANFEH fine—tune,

1-63: L phy ~ X 3¥F direction— change
BRTHESHHRER, XMEDIA
0; &N|J9 Fine—tune coefficients AN
TR

reserved 27 RW

0x0

*HE

preset (s) 26:16 RW

0x0

Gen3 IRE TN, preset {&:
bit[16]: Preset #0

bit[26]: Preset #10

reserved 15:2 RW

0x0

R

behavior
1:0 RW

0x0

fine—tuning A2 Z$E IRETAOIRAE -
2'b00: {FH _E— " BINEY coefficients
B, HEHIT.

2'b01: KB E—"EINEY coefficients
B, FIEXMTIE,

2'b10: KA BRIALERER preset (&,
PREEIHIT.

2'b11: REABRIALERER preset (&,

R R
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5.1.7 HPB HEEIIFR

%+ 5-6 HPB ZH7FesEthut

5 Mg

Bk

Eipyt

psu. HPB 1388

0x000_3110_0000

peu. HPB 1528

0x000_3110_1000

%= 5-7 HPB ZEFEHIFE

HiEe W% ik
REG_INTERRUPT_STATUS 0x000 PR S F TR
REG_INTERRUPT_ENABLE 0x004 INTX PHT{EaE S 1728
REG_ERR_EVT_STATUS 0x0C0 BRI ETERS
REG_MS|_EN 0x200 MS| (FRES7E2E
REG_MS164 HI_ADDR 0x208 MS164 St B 788
REG_MS164_LO_ADDR 0x20C MS |64 {R{rithitis & 7758
REG_Cx _TEST_IN_ERRINJ 0x308+0x10*x | Cx $BIRENSFRE
REG_Cx LTSSM 0x540+4% x RS EFRE
REG_VGA_EN 0x700 VGA {FRES 728
REG_PI0_RE_LIMIT 0x720 PR pio iIE KB B EHEH
REG_PI0O_WR_LIMIT 0x724 PR# pio BiE kBB & EH
REG_P10_RD_INTERVAL 0x728 BE pioiEiEKREIRERSFESR
REG_P10_WR_INTERVAL 0x72C WE pio GiEKEIIREARSERS
REG_BIF_MODE 0x800 PEU IR DR IR B S5
REG_SPEED WIDTH 0x83C EHRSEEEENRE R ESFae
REG_CLK_OK 0xA08 ATk S S 7258
REG Gx PREF BASE LIMIT | 0xAd0+0x10%x iﬁﬁ??%ﬂ%f EP #2x pio i@ KIFBAI M E %= 18] LR
S5ENRuEES
WEIEHIZE EP RN pio iEKIFW A MF &8 LR
REG_Cx_PREF_BASE_UP32 0xA44+0x10% x AN,
W EEHIEE EP AR pio 1EKIFR mem (] LIRS H
REG_Cx_MEM_BASE_LIMIT 0xA48+0x10% x HEf 75

5.1.8 HPB F7851xFH

5.1.8.1 REG_INTERRUPT_STATUS (0x000)

peu AP RTPIRAS S 7

i fir ®E | SfuE ik
reserved 31:16 RO 0x0 =8
c3_inta 15 RO 0x0 peu. c3 FEHIZE INTA PEDIRTS
c3_intb 14 RO 0x0 peu. c3 1THIEE INTB FRHTIRZAS
c3 inte 13 RO 0x0 peu. c3 ¥FHIZE INTC RETIRES
c3_intd 12 RO 0x0 peu. c3 FEHIEE INTD PETIRTS
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TKISIRIRHRIZ AR
5 S
15 i EE | EufE R
c2_inta 11 RO 0x0 peu. c2 FEHIEE INTA PEDIRTS
c2_intb 10 RO 0x0 peu. c2 ¥EHIEE INTB hEIRTS
c2_intc 9 RO 0x0 peu. c2 ¥EHIEE INTC PETIRTS
c2_intd 8 RO 0x0 peu. c2 ITFI8E INTD FRETIRZS
cl_inta 7 RO 0x0 peu. c1 ITHIZE INTA FRETIRTS
cl_intb 6 RO 0x0 peu. c1 ¥E#§88 INTB PETIRTS
¢l _intc 5 RO 0x0 peu. c1 FEHIEE INTC hEIRTS
cl_intd 4 RO 0x0 peu. c1 ¥E#§I88 INTD FETIRTS
c0 inta 3 RO 0x0 peu. c0 ¥FHIZE INTA REDIRES
c0_intb 2 RO 0x0 peu. c0 FE#H28 INTB FETIRTS
c0_intc 1 RO 0x0 peu. c0 FEH28 INTC FETIRTS
c0_intd 0 RO 0x0 peu. c0 ¥FHIZE INTD RETIRAS
psu AR HTRSF 725
i fi S | §uE ik

reserved 31:8 RO 0x0 =&

cl_inta 7 RO 0x0 psu. c1 FEHI28 INTA PEDIRTS
¢l _intb 6 RO 0x0 psu. c1 15188 INTB FRETIRZS
cl_intc 5 RO 0x0 psu. c1 FEHI88 INTC PEDIRTS
cl_intd 4 RO 0x0 psu. c1 FE#§I88 INTD ETIRTS
c0 inta 3 RO 0x0 psu. c0 ¥FHIZE INTA REDIRAS
c0_intb 2 RO 0x0 psu. cO ¥E#H28 INTB P ETIRTS
c0_intc 1 RO 0x0 psu. c0 $FHIES INTC FRHTIRZS
c0_intd 0 RO 0x0 psu. cO FE#§88 INTD ETIRTS
5.1.8.2 REG_INTERRUPT_ENABLE (0x004)

i fi S | §uE ik

reserved 31:4 RW 0x0 =&

intd_en 3 RW 0x0 INTD FhHf{FEEE
intc_en 2 RW 0x0 INTC HrlEf{FE fE
intb_en 1 RW 0x0 INTB FhHf{FE&E
inta_en 0 RW 0x0 INTA FRlER{FE E
5.1.8.3 REG_ERR_EVT_STATUS (0x0CO)

15 iz EE | EuE iR
bit[0]:pio iEttbhit it
bit[1]:pio iE#BAT
bit[2]:pio Eibhitis

err_evt_status reg | 31:0 RW 0x0 bit[3]:pio B#BAT
bit[4] : 150 R &
bit[5]: SMa R
HEMARE
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TCERAR A R TR

peu A MS| Fi{FERES Fa5:

5 Mg

b fi 45] ShifE ik
reserved 31:4 RW 0x0 1RE]
msi_en 3:0 RW 0x0 MS| FhiET{ERE

psu A MS| Rl EES 728 :

15 fi 45] ShifE ik
reserved 31:2 RW 0x0 {RE8
msi_en 1:0 RW 0x0 msi FE{ERE
5.1.8.5 REG_MSI164_HI_ADDR (0x208)

15 i 5 SNHE ik
msié4 _hi_addr 31:0 RW 0x0 MS 164 Sttt
5.1.8.6 REG_MSI164 LO ADDR (0x20C)

b fir 45 ShifE ik
msi64_lo_addr 31:16 RW 0x0 MS | 64 {E itk
reserved 15:0 RW 0x0 1RE]

5.1.8.7 REG_Cx TEST IN_ERRINJ (0x308+0x10%x)

peu I 7E52 REG_Cx TEST IN_ERRINJ 9 x BMETEE 5 073,
psu A 7E2E REG Cx TEST IN_ERRINJ 89 x BMETEE R 071,

5 i |5 | EufE ik

bit[0]: ER—XIZEWREIR (B BREFE—RXRXKEL
RHTE Lane #0 HMEERBEEIR)
bit[1]: &k —RIZWE Ltz (R LBEHEEES
®E)
bit[2]: ER—RXRAHEFEIR (BT EETH] LTSSM &
AR AEFRHARY HotReset) &
bit[3]: ERL—RIFHY TLP RICEEIR AT E T —MEWE

cx test_in_ 31-0 | W 0x0 B9 TLP $R3CHY LCRC h&EREE—/bit) .

errinj

bit[4]: ER—XIFHI DLLP RICHEIR GBI ET—MEWE
{9 DLLP $R3Zf49 DCRC FREREE— N bit) &

bit[5]: BER—XESHI NUM EP3E (Bidi&E replay_num=3
FHEEBRREFGE—NRERA TLP 3R LZFTULE] NAK)
bit[6]: ER—XEE WA (—B— XKW TLP &Ki%
F{E replay timeout ITHA) .

bit[7]: BEA—REIBHERELEIR (BT T —XFEW
Z|f ACK AT sequence# A& 2] — 4 ACK/NAK $5IR)
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5 Mg

15 i

E4=]

EHfE

ik

bit[8]: BEA—RRITHINEIR GRITRIF T — K IEW R A
UpdateFC DLLP ] Header FC SEIEELL EHMHIERKEEKX) -
bit[15:9]: FAEg.

bit[16]: FT—IRIZFWRIA TLP RICLHAIEP bit E 1.
bit[17]: ERR—XIEFHAMTERR $B1R (BT T — XN E
B Cpl/CpID TLP #R3ZHY Bus#i& & FFh)

bit[18]: ERK—XEPE (Malformed) TLP 3RICEEIR (BT ER
BT —XRUEIA) TLP ]RICHI TD bit i) o

bit[19]: iEARL—X ECRC $5i% Cilid #aL ik — R UWLZI A TLP
RITLH Tag9 bit i) o

bit[20]: ER—RAZFHHNIEKIEIR:

o XJF DSP: fET—IRIZULZIAY MRd TLP &3k TLP 3RICAKE A
MRdLk .

o XFF USP: FE T — RIZULEIH Cpl/CplID TLP E ik TLP IR3C
HAI% CpILk/CpldLks

bit[31:21]: {REZ,

5.1.8.8 REG_Cx_LTSSM (0x540+4%*x)

peu N 1E2E REG Cx LTSSM B9 x BR{ETEE 9 073,
psu A 7E2E REG Cx LTSSM B9 x BR{ETEE R 071,

o/}

fi

w5 | SWfE i)

reserved

31:8

RW

0x0 RE8

cx_link_state_reg

7:6

RW

WEEIRIRASHLALT Recovery. Equalization
B, $ERINERIRTS:

2'b00: phase 0

2'b01: phase 1

2'b10: phase?

2'b11: phase 3

0x0

cx_ltssm state reg

5:0

RW

FeERKINZARZSHN 1tssm:

* 00Oh: detect.quiet

* 01h: detect. active

* 02h: polling. active

e 03h: polling. compliance

* 04h: polling.configuration
e 05h: config. | inkwidthstart
* 06h: config. | inkwidthaccept
* 07h: config. lanenumwait

0x0

* 08h: config. lanenumaccept
¢ 0%h: config.complete

* OAh: config. idle

e OBh: recovery. receiverlock

* OCh: recovery. equalization

V1.0 (2023-10-16)

WA © YBEERARBRAR 27



__ Phytium«is

KRR R AR
5 S
15 i 45 SNHE ik
* ODh: recovery. speed
* OEh: recovery. receiverconfig
* OFh: recovery. idle
« 10h: LO
* 11h: LOs
* 12h: L1.entry
¢ 13h: L1. idle
e 14h: L2. idle/L2. transmitwake
* 15h: reserved
e 16h: disable
* 17h: loopback. entry
¢ 18h: loopback. active
* 19h: loopback. exit
* 1Ah: hotreset
5.1.8.9 REG_VGA_EN (0x700)
peu [A] VGA fEREZ 785 :
15 i 45 SHE ik
reserved 31:4 RW 0x0 1REZ
bit[3]: peu.c3 iTHIZF vea fFaE
_ bit[2]: peu.c2 ¥l vga EFRE
veaen 3:0 R 0x0 bit[1]: peu.cl THIZE vea FaE
bit[0]: peu.cO #ZHlIZE vea (£ HE
psu [A] VGA (FRER 1725
15 i 5 SHE ik
reserved 31:2 RW 0x0 1REZ
_ bit[1]: peu_spu.cl $ZHl8F vea £ 8E
vea_en 1:0 R 0x0 bit[0]: peu_spu.cO ¥EHIZE vga [FHE
5.1.8.10 REG_PIO RE_LIMIT (0x720)
15 i 45 ShifE ik
reserved 31:5 RW 0x0 1=E8
pio_rd limit 4:0 RW 0x10 PRI pio IEIERAIBE, 1716
5.1.8.11 REG_PIO_WR_LIMIT (0x724)
18 iz 45 ShifE ik
reserved 31:5 RW 0x0 1=E8
pio wr_limit 4:0 RW 0x10 PR pio i KHIEE, 1716
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5.1.8.12 REG_PI0_RD_INTERVAL (0x728)

15 fiL w5 SEHiE 3%
reserved 31:16 RW 0x0 1=E8
pio_rd_interval 15:0 RW 0x0 WE pio iEiEKAYEFREHA

5.1.8.13 REG_P10_WR_INTERVAL (0x72C)

15 L BB ShifE P70
reserved 31:16 RW 0x0 1=E8
pio_wr_interval 15:0 RW 0x0 ®E pio i kKHEFREHA

5.1.8.14 REG_BIF_MODE (0x800)

15 i £S5 ShifE R
reserved 31:2 RW 0x0 {RE8
PEU #5312
2'b00: x4
bif_mode 1:0 RW 0x0 2'b01: x1 x1 x2
2'b10: x1 x1 x1 x1
2'b11: 1RE§
5.1.8.15 REG_SPEED_WIDTH (0x83C)
peu P IS HEBR B R ALE R R B B 7758
) fi =5 SiuE iR
reserved 31:30 RO 0x0 {RE8
c3 HYSEERIR
) 2'b01: 2.5G
c3_link_speed 29:28 RO 0x0
2'b10: 5G
2'b11: 8G
reserved 27:26 RW 0x0 {REZ
c2 RISERRTE
. . 2'b10: x4
c3_link_width 25:24 RO 0x0
2'b01: x2
2'b00: x1
reserved 23:22 RW 0x0 {RE8
c2 HYSEERIR
) 2'b01: 2.5G
c2_|link_speed 21:20 RO 0x0
2'b10: 5G
2'b11: 8G
reserved 19:18 RW 0x0 {RE8
c2_link_width 17:16 RO 0x0 c2 HISERE PR &
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i fi w5 | BffE i)

2'b10: x4
2'b01: x2
2'b00: x1

reserved 15:14 RW 0x0 {1RE8

ol HHEREIRE
2'b01: 2.5G
2'b10: 5@
2'b11: 86

c1_link_speed 13:12 RO 0x0

reserved 11:10 RW 0x0 1=E8

ol HHERETEE
2'b10: x4
2'b01: x2
2'b00: x1

cl_link_width 9:8 RO 0x0

reserved 7:6 RW 0x0 1=E8

c0 HYHEREIR B
2'b01: 2.56
2'b10: 56
2'b11: 8G

c0_link_speed 5:4 RO 0x0

reserved 3:2 RW 0x0 {*E8

c0 HHERE BT
2'b10: x4
2'b01: x2
2'b00: x1

c0_link_width 1:0 RO 0x0

psu AT HI SR R EARE IR E S Fas:

15 i BB ShifE P70
reserved 31:14 RO 0x0 =28
cl BYHERRIRE
_ 2'b01: 2.56
c1_link_speed 13:12 RO 0x0
2'b10: 5G
2'b11: 8G
reserved 11:10 RW 0x0 =28
cl BEERREE
. ) 2'b10: x4
cl_link_width 9:8 RO 0x0
2'b01: x2
2'b00: x1
reserved 7:6 RW 0x0 {*E8
c0 BYHERRIRE
_ 2'b01: 2.5G
c0_link_speed 5:4 RO 0x0
2'b10: 5G
2'b11: 8G
reserved 3:2 RW 0x0 1=E8
0 BYBERR TR
c0_link width 1:0 RO 0x0 o0 RYHERATERE
2'b10: x4
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2'b01: x2
2'b00: x1
5.1.8.16 REG_CLK_OK (0xA08)
15 iz WE | S{iE 3%
c3 pipe clk ok reg 7 RO 0x0 71 BRI B TR IR $h
c3 core clk ok reg 6 RO 0x0 H 1 B RRE X R BIAT 5
c2 pipe_clk ok _reg 5 RO 0x0 A1 BRRE X HYAT 5
c2 core _clk ok reg 4 RO 0x0 H 1 B RRE X BIAT 5
c1 _pipe_clk ok reg 3 RO 0x0 A1 B RRE X HYAT 5
c1 _core clk ok reg 2 RO 0x0 H 1 B RRE X BIAT 5
c0 pipe_clk ok reg 1 RO 0x0 A1 BRRE X HYAT 5
c0 _core_clk_ok_reg 0 RO 0x0 A1 B RRE X HYAT 5
5.1.8.17 REG_Cx PREF _BASE LIMIT (0xA40+0x10%x)
peu 27788 REG_Cx PREF_BASE_LIMIT f4 x B{ESEE K 073,
psu 27788 REG_Cx PREF_BASE_LIMIT 9 x BUESEE R 071,
15 i 45 SEHiE 3%
o _ WE cxEP #RX pio i5KiIFM, AJFEETIE
cx ep_pref_limit | 31:20 RW 0x0 R
reserved 19:16 RW 0x0 =28
_ WE cxEP#&RX pio i5KIFM, AJFEMETIE
cx_ep_pref_base 15:4 RW 0x0 HHHE
reserved 3:0 RW 0x0 1=E8
5.1.8.18 REG_Cx PREF_BASE_UP32 (0xA44+0x10%x)
peu A% 7758 REG_Cx_PREF_BASE_UP32 HJ x BRESEREJ 073
psu 27788 REG_Cx PREF_BASE_UP32 4 x B{ESEEI R 071,
5 | w5 | saE ik
reserved 31:16 RW 0x0 =28
cx_ep_pref _limit_up32 | 15:8 RW 0x0 EE e Ef_;]%it pio IFKIFR, WA
8] ERES1
cx_ep_pref_base up32 7:0 RW 0x0 }_%E ox Ef_*_%it pio IHKIFES, MM
]|z 1B =T

5.1.8.19 REG_Cx_MEM_BASE_LIMIT (0xA48+0x10%*x)

peu 27788 REG_Cx MEM BASE_LIMIT 9 x BUESEE X 073,
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psu 27788 REG_Cx MEM BASE_LIMIT #9 x BUESEEI AR 071,
15 fiL B | §/E ik
cx_ep_mem_limit 31:20 | RW 0x0 ®E cxEPHRR pio iFKIFRL, mem (8] _EPRIKAL
reserved 19:16 | RW 0x0 1=E8
cx_ep_mem_base 15:4 | RW 0x0 B E cxEP &3 pio iFKIFR, mem Z5[8) KL
reserved 3:0 RW 0x0 1=E8

5.1.9 DMA S|EHAR

PCle ¥ LSBT AT LAY DMA 5| ZE4R3R, AT LU4RFZ(E A DMA B R s 778
30 DMA (SG-DMA) f&#ii. & DMA 5|28, BN EFE EP REMEHIE, tLFEMN
EP R &3 EFMIEHIR; TRHEEKENRIREH (OMA BREHER &K 46B; SG DMA
BB MERTTERKX 16MB)

PCle DMA S|E2AAI KA T IREL M HZ ABML =

® TJHCH) outstanding IEIEREL (/&% 128 1)

o FAECEME XK/

o TAIECEHIAFTIREL

o THREHNHIFULIMEATLE

DMA B #:(55HRNT, DMA RUdSiRitiit 5 [ bt == (B A —BRIELLV MR Z X, 15
WFFIEFE, DMA 5|28 riE M EmiRE, SEMEME RER; 2R DMA &5, "T1L
THR K 4GB FUBURIEM

R ETT

DMA#E G Hiht
—_—

& 5-2 DMA EiEfEHMiiER

PCIE SG-DMA 5|ZEIM4R {1 TSR INAE, MASEHHEARIRIEM
® [UFhsBUEERAY, flan e mAYiE SG F1BFx S6 #Ek, WRMITIAL T AR
REIARANEH 2 BRYED.
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® ZI7S SG-DMAECE, BlanEMFE S6 AU s sk FFrin FiLE R 5214
® 3R T EAANRI DMA 51 EE 2 BIRUIEFAEI, BlanEiR TS iERE .
SG-DMA FYEE(ALEMIAN TN EFR7~, THERINBEET SG-DMA B . £ HULE LM
FERT, DMA JRF/ 2k B iRt iatth it 248 =01 EEIA TR VIEE . B MERFTE S HUE
HO(TTHE) gItbutFR/)N, KURIEET—MERFFRNES, UWBRERENX.
FEiIHETF

DA #2 G HhhE
—_— cadh ik

it .
T— B i

}

Tadh b

& Hi B /—\‘
T —--Badhht

!

& 5-3 SG-DMA EZ{AZEHIE

H
)

AT L@ 12 Bic & DMA_CONTROL ZH 7782V [25:24]1 1, 3Ki% B 4R DMA 1L 4 Fr 3% A #Y
SG_TYPE &Y, =iHll8s X #UH# SG_TYPE X&), B—H#ARNEMIRIN TR,

SG_TYPE 00: f&¥iRunf{Ei BinmiiBAfFEEEMNAY; EXFERT, F
iR U ¥ 28 - B2 T 49 DESC_DEST_ADDR ZFE% LA K 1% %61 B #xum 14 £°F 2 [ A9 DESC_SRC_ADDR
FERAREFE.

i RiR 8G_TYPE: 00 R
ol {//f’ ‘H\\\ B it
ERIRIE AL AT
T—--E it T—--Eftht

i
=
i

i
&
e

i
B | B
s
[
=
=l
3]
=l

e

$EiE Fr4

SN /7

5-4 SG_TYPE 00 KEUEMIE
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SG_TYPE 01: f&imiRimAY i 2IRBIEAFTRIZE R, LB irimAbit 231869,
EXFERT, HRimiHIATT 2 mAY DESC_DEST_ADDR FE§ HIREFEL,

15 % R iw SG_TYPE: 01

TaMht
453 I E /. \
T— <o Mt

RinETE
=
ik (ELRED

TN

5-5 SG_TYPE 01 HEIfEiE
SG_TYPE 10: f&iiFRumAYHbi 2i61ERY, &4 Birimpoitit 2R IBEmA T RIZEN;
EERT, £ BirimiEiA ST 2 mAY DESC_SRC_ADDR FEE HIREFEL,

8G_TYPE: 10 £ 55 B AT
/ \ e
& H BT A ]
T—-i-Cath ik

EiETT =
{EEEE Z \
2 HHiE T
‘RE““ 4883 T2
/ fHiE w3
m3 / 3 1E T4
4

5-6 SG_TYPE 10 KB fRigIRK
SG_TYPE 11: fRifiRumAnfs i B #xus iy it RARIEE MR im A IR F R E 1.
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&4 R
[rakiichile
& Hi FIDI A
T —-i-Bitdt

5 Mg

/
\

5-7 SG_TYPE 11 FAUEIHIERN

5.1.10 DMA Engine 772873k

psu. c0 #2585 peu. c0 ITHIZFIE S 2 1> DMA 5| E&,

%% 5-8 DMA Engine 7725 & bt

Bk

Eipyt

DMA Engine0 Z17:8%

c0 1T HI25 5 Fas B Hidik+0x400

DMA Enginel 138

c0 1=l 255 77 a5 E Hh iE+0x440

& 5-9 DMA Engine HFR%5IE

R R i35
DMA_SRCPARAM 0x000 | DMA E£iiRVIRIEOSH
DMA_DESTPARAM 0x004 | DMA fFHIRVBisEOSH

DMA_SRCADDR[31:0] 0x008

XL FFARIZ M4 DMA R R IRt R B ARttt (nRA\)

DMA_SRCADDR[63: 32] 0x00C

IR SEFRAYIR L RN B ARttt N T 64 43, W2 HE MSB {iL.

DMA_DESTADDR[31:0] 0x010

« LiR/E M SG 53X, DMA_SRCADDR $Z{# S —NRIHA FF AL .

DMA_DESTADDR[63:32] | 0x014

« HE#RE M S6 % AT, DMA_DESTADDR #2{# 55— Destination
IR TFRY it .

BEEE, NS6EXBFEZET 2'b11 K, DMA_DESTADDR 27T XHY,
&5 DMA_SRCADDR %8[G,

DMA_LENGTH HF Rt N WIRR MBI BirHIHIEE (UFTH AR

DMA_LENGTH 0x018 | fir) (&K 4GB) . #NER SE_COND FERRILL 1 #iER, MIZENE
SR, 18T i+ E DMA_STATUS Z7722H0 STATUS FERHA O,

DMA_CONTROL 0x01C | DMA ¥ B 7788

DMA_STATUS 0x020 | DMAKRZS B 288

DMA_PRC_LENGTH 0x024 | DMA B iR B S 1758

DMA_SHARE_ACCESS 0x028 | DMA jfsialiZsl & 77 85

DMA_PASID 0x02C | DMA PASID H775%
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5.1.11 DMA Engine B 778215 AR

5.1.11.1 DMA_SRCPARAM (0x000)

5 Mg

o/}

i

25

E{fE

ik

reserved

31:28

RW

0x0

*HE

trsf_param

27:16

RW

0x0

RIEEMSE, AEEURT SRC_ID H{E.
- FEEOAPCle O

bit[18:16]: TLP KA

3'b000: Memory

3'b001: Memory Locked

3'b011: Translation Request

3'b101: Memory Translated Request
3'b010: 10

3'b100: Message

HiERE-

bit[19]: 3RITIER No Write (NW) FRAE (4
TLP Y type FEEAE 3'b011 B}, bit[19]
WA 0) .

bit[22:20]: TLP Bf%

bit 20: NoSnoop

bit 21: Relaxed Ordering

bit 22: |D-Bade Ordering

bit[23]: ECRC Forward

bit[26:24]: Traffic Class

bit[27]: {xE

« JEREEO N AXI4-Master 320
bit[19:16]: ACACHE

bit[20]: ALOCK

bit[23:21]: APROT

bit[27:24]: AQOS

o JBEFEO Y AXI4-Stream 3O
bit[23:16]: TID

bit[27:24]: TDEST

reserved

15:4

RW

0x0

R

src_id

3:0

RW

0x0

E X DMA f&5i89iR3%0 1D:

0x8-0xB: AX|4-Stream 3 4%S 0-3
0x4-0x7: AXl4-Master ¥EO S 0-3

0x0: PCle 30
URXEFEFRFTRRBEAKEEHITE
ELZE, ENBEHIE/S.
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5.1.11.2 DMA_DESTPARAM (0x004)

5 Mg

/4

iz

=]

EfiE

iz

reserved

31:28

RW

0x0

*HE

trsf_param

27:16

RW

0x0

RiEEMSH, HERSEBURT DEST_ID Ay

=

- BfriEO A PCle O

bit[18:16]: TLP KA

3'b000: Memory

3'b001:

3'b011:

3'b101: Memory Translated Request

3'b010: 10

3'b100: Message

HiERE-

bit[19]: IRICTIEK No Write (NW) ¥Rk
(% TLP By type FEE A 2 3'b011 B,

bit[19]ws%0A 0)

bit[22:20]: TLP Bf%

bit 20: NoSnoop

bit 21: Relaxed Ordering

bit 22: |D-Bade Ordering

bit[23]: ECRC Forward

bit[26:24]: Traffic Class

bit[27]: {xE

« BFrEDO N AXl4-Master 0O

bit[19:16]: ACACHE

bit[20]: ALOCK

bit[23:21]: APROT

bit[27:24]: AQOS

- BfR#EOA AX14-Stream 30

bit[23:16]: TID

bit[27:24]: TDEST

Memory Locked

Translation Request

reserved

15:4

RW

0x0

R

dest_id

3:0

RW

0x0

EX BHRED 1D B9 DVA 15565 :

4'h8-4'hB: AX|4-Stream IEO4HE 0-3
4'h4-4'h7: AXl4-Master FEO S 0-3
4'h0: PCle ¥
URXEFEFRFTRRBEAKEEHITE
ELZE, ENBEHIE/S.

5.1.11.3 DMA_SRCADDR[31:0] (0x008)

5

E4=]

BN

ik

source address

RW

0x0

iE Ik [31:0]
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5.1.11. 4 DMA_SRCADDR[63:32] (0x00C)

15 fz =5 EffE ik

source address 31:0 RW 0x0 B [63:32]

5.1.11.5 DMA_DESTADDR[31:0] (0x010)

i fz =5 EffE iz

destination address 31:0 RW 0x0 Bfritbik[31:0]

5.1.11. 6 DMA_DESTADDR[63:32] (0x014)

i fi E4=] EfifE i)

destination address 31:0 RW 0x0 B Rtk [63:32]

5.1.11.7 DMA_LENGTH (0x018)

i far 25 EffE i)

dma length 31:0 RW 0x0 DMA K&

5.1.11.8 DMA_CONTROL (0x01C)

1 fi =] EfiE iz

5 sG_ID tH[E.

EEE, R SG TYPEZE R 2'b00, M
SG_ID E#ER)E, ™ SG2_1D EiER HExR.
sg2_id 31:29 RW 0x0 AN, SG_1D E#EZEF/ 3 B ¥R, M SG2_1D
B

14 SG_ID F0 SG2_ID B 7F KM Core BiE
“hEE, ENETEEN.

TE X AR 2 O B EEIA ST -
* 3'h0: PCle $&0

sg_id 28:26 RW 0x0 . 3'h3: AXI4-THARHED
e 3'hd4-4'h7: AXI4-FIEO%HS 0-3
AVATRIE MBS EE 2R DMA (N B
T CTRL Ay EE 3 Rt A+EX)
* 2'b00: JREFIBFRIIIMILIAT SG.
« 2'b01: IRBIEATFIRERMU, Birith

_ B,

sg_type 25:24 RW 0x0 - 2'b10: IRIBHRFHLE Birttdt, Rty
i 4.
e 2'b11: JRHbHEFNEFRHbLE R AR FEIEA ST
wER.

HREERTRABIAZEEHITRE
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o/}

e

172

E{fE

ik

%R, RNEHATIR/E,

desc_updt

23

RW

0x0

BN AEFIEE R 1, U35 DVA 5| A
FEeEEH. NEBMA 6 EREA
DESC_NEXT_RDY FER BN O BRI A BENX

(3547 DESC_NEXT_RDY) . iZ{:s 4 DMA 3|
ZaaER.

reserved

22:

14

RW

0x0

*HE

irg_id

13:

12

RW

0x0

E X REMANED LIRS DA E0EH:

e bit[12]: [EAHIALIERE (£ AXI b)) %
AR .

« bit[13]: EFEHAIEEE (F£PCle i L)
% &R,

FE, XEMIAERRRER ‘17 o E
EFRNFEE R, H27E AXI S A i,
F 155 F§ LOCAL_INTERRUPT _IN O £ PCle {1
FEHE T,

WMRLZE DMA R EH, MFEHRSES
ISTATUS_HOST #1/3 ISTATUS  LOCAL & 7%
g2 GES I ISTATUS F&E8s) , BAEEUR
F IRQ_ID IAE.

irq

8

RW

0x0

TE M At 2 1 A i

« bit[8]: 7£ DMA 4 H IRQ.

« bit[9]: BARKLEEIR, MEE IRQ.

« bit[10]: aNRIEHIFEIRE EOP 4, M
%4 IRQ,

s bit[11]: {REE.

IR, R IRQZER O, MASKEHF

se_cond

7:4

RW

0x0

E M FFIRFNLER DMA 14 :

« bit[4]: {REB.

e bit[5]: 4NERiAZ) DMA_LENGTH, M{=it,
» bit[6]: 20 DMA BUIER AXI-Stream 33
A, MAERMMIERS EOP 4 (3R Z|
TLAST) BYIER T, {51k DMA,

4N 5R DMA BH#R2 AXI-Stream 3£, 15 7E DMA
BIFRESE K EOP (TLAST &%)

FE: WREAET 0, MAZIFEE PCle
maxpay load FH 4 K— TLAST, ARGF1E
ATRERY AXI| EFEPEREIRE .,

« bit[7]: FEBRIFRATHILE (BN, #EiR
FHEERMAFTHM AR, B5EIR
IEREIREM/HBRERFES) .
EEE, AR bit[7:5] SE_COND FE&H
3'b000, ML FAHiEsk/EA 6 R FH
LB ERAT, DMA {EiABEiE Lt .
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o/}

E{fE

ik

ctrl

3:0

RW

0x0

{21 DMA B9 B AT -

« bit[0]: BEh/FIE: EE R 1b B, B
BT/ DMA 1851; ZRIRIZERRETIEY
B 7F85 . 7E DMA 15455k, DMA 5|28
BERIZNAL. IMREHIEBERFIBAR
BHIGE R0, MtEimtiE.

s bit[1]: EE/RE: 1&EJ 1b K, DMA
FRHEE (CAESMEAERNERIGRTE
HEZHR)

« bit[2]: {REZ.

« bit[3]: BASCEREN. HxFFHRFH
RiBERZEEFITEELE, HxtHE#
1TiE/ B,

5.1.11.9 DMA_STATUS

(0x020)

o/}

25

E{fE

ik

desc_error

31:24

RO

0x0

T2 BN A4S 21§ TR FA 155

« bit[24]: RIEATFEEIR.

« bit[25]: BrEATTEIR.

« bit[26]: BITSERERT, IAFFIEZEIL
8o

« bit[27]: BFITH, WATFEEBTE
Z UR LMY, PCle 13, aNSR7E AXI 13 £
M| 315 3] DECERR.

« bit[28]: T 7E PCle 13_E U5 UR % EP,
& 7 AXI 18 LUK Z SLVERR NI Rz, @ik fF
RN Y

« bit[29]: BASRTE PCle 18, PCle 15428
HMFAFEIR L, BTHEWE ECRC, #
RFFIEER Y ; 3 AX| N RIEFIR SR
RFFEEIR (AR AXI g L)

« bit[31:30]: {REZ.

dest_error

23:16

RO

0x0

IEEES A MR SR
Bir##E (5 SRC_ERROR HHEIAIERE) o

src_error

15:8

RO

0x0

TSR ERGIR B A6 21) $5 IR B T A 1 -

« bit[8]: HITSEALEERT, HIBILENLIY.
« bit[9]: BAF7E PCle 13 _EIEULEI CA, 7
AXI 13 _E 25t DECERR, SEIHEIZENS
8o

« bit[10]: F§F7E PCle 13 _E U4 UR % EP,
7E AX1 13 _EUS R SLVERR Mz, SR
Ve

« bit[11]: BBF 7 PCle 13, PCle 15|28
M A F e 1= L UWLE) ECRC, #IEIEENK

V1.0 (2023-10-16)

WA © YBEERARBRAR 40



__ Phytium«is

TCERAR A R TR

5 Mg

o/}

E{fE

ik

M. SRENRTE AXI fE £, N AXI AR
REMBIEEIR.

« bit[15:12]: 1RE8

LITHIFERRIAL 0 1R E R 1b B, BBE

PRIXLEFER

status

7:0

RO

0x0

« bit[0]: 23iAZ! DMA_LENGTH A% DMA S2A% -
X4 FJ DMA_LENGTH Z&F 0 (FcPR DMA 1&41)
4%72 DMA B, DMA_STATUS [0]A#E%.

« bit[1]: DNA B3R, 1&MIIEIRE T EOP
.

« bit[2]: DMA SERK, 7E DMA 5|Z5ZENAYER
B—MERFF LW 2| EoC.

« bit[3]: DMA 5ERK, 1BAEIR.

« bit[4]: DMA TRk, REMAIHIEE D
4GBytes,

« bit[5]: fREB.

« bit[6]: FPRINELE DMA,

* bit[7]: DMA $EIRZER (WX Sk +F
RERD -

EEE, MR DMA FEiIRMER, NHEIR
REFERIEAE 8'b0, 25 DMA_CONTROL [0]
WE R 1b B, WFEIGEINER.

5.1.11.10 DMA_PRC_LENGTH (0x024)

15 o EA5] Sh{E 3%
It 32 [uFFaR Rt T MR ME Birav
dma_prc_length | 31:0 RO 0x0 BE (UETHREAM) . REBBRREE
RO 4 BRI A BE X
5.1.11.11 DMA_SHARE_ACCESS (0x028)
i I w5 | sfufE #ik
bit[0]: R / W: DMAFIEIEME: REA
1B, 3F DMA 5| EEFHEF RN SRR T H
bit[10: 414 AR S BN INEE. B,
FR B IR L 1F B 119)
dma_share_access | 31:0 RW/RO 0x0 * bit[1]: RO: T DMATEIEUIR: i

bit[10:4] #x1R AU 438 ok K& #L Th B i BN 3k
1% DMA IF B $E IR B A 0 B, IR [E] 1. &0,
IR 0,

« bit[3:2]: RO: {REZ.

* bit[12:4]: RO: EWAThEELRS (1-511) :
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i i E4=] EffE i)

R A 0, MAYBRIIEE N B R, (XM
T EVAThEERT, XLEALA AT,

« bit[17:13]: RO: #JIEThEEHR S (0-31) .
REZMT 2R INRERT, XL A]
.

« bit[31:18]: RO: {REZ.

AR bit[17: 4] HMFIREE X INEEE BN
WE, FHAEERDbit[0]RNER.

5.1.11.12 DMA_PASID (0x02C)

1 fi =] EfiE iz

« BRAfIbit[0] PASID

« TEKRHIGL bit [1]1304T

dma_pasid 31:0 RW/RO 0x0 o IERBINL bit[2]HHES
 bit[22:3]i#F2HbHEZ=/E] ID (PASID)
« bit[31:23]1RE8

5.1.12 {HRFEEFTFRIIR

L{EF Scatter—Gather DMA B, FEXTHIAFTHITELE, B MEAFTHIHIEEURET
£ DMA Engine BEERIALE.

* 5710 MAMEEFFRIIE

S5 W% faiR
DESC_STATUS 0x00 R RAS 15
DESC_CONTROL 0x04 IR THE IS 788
DESC_NEXT ADDR[31:0] 0x08

- = R— AR S HbHE
DESC_NEXT ADDR[63:32] 0x0C TR
DESC_SRC_ADDR[31:0] 0x10

—— Bt
DESC_SRC_ADDR[63:32] 0x14 Rt
DESC_DEST_ADDR[31:0] 0x18 —
DESC_DEST_ADDR[63:32] 0x1C T

5.1.13 R E F 7Ry in A

5.1.13.1 DESC_STATUS (0x00)

5 i *E | EME ik
REHEAETE X, EREMRNSIIEMNTE
desc_prc_page_size | 31:8 | RO 0x0 Ko WNRIEAFFA IR T$51R 5K EOP 1 4
%5 (&1 SE_COND #&iR) , & 5 PAGE_SIZE [F.
desc_prc_status 7:4 | RO 0x0 bit[4]: SG_DMA EZHALIE
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15 i EffE

ik

bit[5]:
EiR
bit[6]: SG_DMA f&¥iEiR & — 1 EOP (AR B) 5%
%

bit[7]: {RE&

AR BN PIEFERR desc_status_num, LA
EHREHREMEEITHRIE bit0 RIHTEEH
STATUS,

FERLTE LT SG_DMA H iR £ R & A — 4

desc_status_num 3:0 RO 0x0

RE— DMA S| ZHRES . RESHBIE, #E%

FNAEFRERKTELENERT, XESR
TIREZEHRP R X,

;£ : DESC_STATUS bt fm#% 8% F 0x00-0x03,

LSV DVA S| EELRFENFE R T A IEEX A

Dword, Bt &L=,

5.1.13.2 DESC_CONTROL (0x04)

5 i ®E | SufE

iz

desc_page_size 31:8 RW 0x0

REUFHHABRMAMNTE RN, BESEE A
1-16Mbytes. R E A 24'h0, NJg 16Mbytes,

desc_irq 7:4 RW 0x0

TE M AT A BHE & W

bit[7]: 1REE

bit[6]: NRIEMIEHRZHHI— EOP 54,
A irq
bit[5]:
bit[4]:

M

WMRBIRKRE, L irq
2 SG_DMA FEIAFFRALIBRT, & irg

reserved 3:1 RW 0x0

REE

desc_stats_req 0 RW 0x0

EX T AR SG_DMA HiiiR f74% 4L FERT, DMA 5|88
251853 S5\ DESC_STATUS 3RIE f#t — MR AR
. XEFNAEFEEBEAMITI DVA #iE,
ML %016 DVA 5| 857588,

5.1.13.3 DESC_NEXT_ADDR[31:0] (0x08)
i A EE | 8fiE iR
DESC_NEXT_ADDR T—MERFF L Z A E 32 ZHRHAR
31:5 | RW 0x0

[31:5] X355
FRRT— SG-DMA IR TR TR IF GFA A3

DESC_NEXT_RDY 4 RW 0x0 B . RARF _leé}E&Eh 0, RRHERE
B4R, BEWEES
DESC_SE_COND Jg SG—DMA ?ﬁiﬁﬁﬂmﬂﬁ’aﬁif\u%
HEH. EHRUTEREAMR:

DESC_SE_COND B0 R OO0 s, iR T SOP HEMCRT (7E TLAST B
EZERNEEL, XHER—1 AXl4-stream 3
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o/}

E{fE

ik

OA#EX) , BohiX4 SG-DMA fEIRFFALTE,
bit[2]: #NER SG-DMA B E#F2E— AXl4-stream
#0O, H SG-type J3 01, NI7E SG-DMA ik 774k
2 f5% & — 4 EOP. DMA_CONTROL & ¥ B4
SE_COND[2] -+ M #H BT S LB B i 45 . R
SG-DMA B B #r 2 — 1 AXl4-stream O, B
SG-type 3 10, MNRELHIFEIRE EOP &4, M=
1E SG-DMA IR FFALIE
bit[1]: AR LEEIR, &1 SG-DMA FHIRFFALIE.
bit[0]: SG-DMA HERFFALIEZ 5, £53R DMA f&4
(FYFHER9AR IR ) - ANER DESC_SE_COND A9 [2:1]
FER#W AR, —B PAGE_SIZE F¥5#AI1E, DNMA
Hi=1E. a5k DMA fEEKE R, MAREFATLL
HE—/NEI7SHY SG-DVA R . TEXMIERT, &
R R R G — N 2L AY SG-DMA FHIR T,
J+ H DESC_NEXT_ADDR ZFE%#N DESC_SE_COND HY 28
0 {i#% A J9 %0 DMA 5| EE T3
—BNAREFEET T—MakfF (& e
SG-DMA IR T 2R P RE—NMEAFD , B
2 ST BTAY SG-DMA 1R FF, & B DESC_NEXT_
ADDR Z2E% F DESC_SE_COND B8 0 i A ERIA{E.
DMA 5|22 EHAE if] SG-DMA AT R B W EH (B
1us Zl 65us, BURTFHZISHELE) . AMNATE
FF 5] LL 4% DMA 5| Z£ & DMA_CONTROL & 7% =% AV
DESC_UPDT FERIZRE N 1 RFRPIEHAFTELHE
T

5.1.13. 4 DESC_NEXT_ADDR[63:32] (0x0C)

i/

i

=5

EfifE ik

DESC_NEXT_ADDR[63:32]

31:0

RW

0x0 T— MR £t

5.1.13.5 DESC_SRC_ADDR[31:0] (0x10)

5 i EE | EfiE i35
B ht 0731 L. MREHER
DESC_SRC_ADDR [31:0] 31:0 | RW 0x0 (SG_TYPE FERIZERK 2'b10) , K
RIEFIEEIZHIFER N 64'b0.

5.1.13. 6 DESC_SRC_ADDR[63:32] (0x14)

5

fi

E4=]

EffE ik

DESC_SRC_ADDR[63:32]

31:0

RW

0x0 JEHbHE 32763 1L
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KRG RIE TR
5 IME
5.1.13.7 DESC_DEST_ADDR [31:0] (0x18)
15 iz EE | S(iE 3%
sttt 0731 i1, MRREFEH
DESC_DEST_ADDR[31:0] 31:0 | RW 0x0 (SG_TYPE FERIRERK 2'b10) , N
REFIEEIZTFERA 64'00,

5.1.13.8 DESC_DEST_ADDR[63:32] (0x1C)

i it | &5 | SfE

)%

DESC_DEST_ADDR[63:32] 31:0 RW 0x0

B ¥Rtk 32763 iz

5.2 SMMU

SMMU SCER ST PCle, SATA SMZESEHbubEE{L, FATFIMEERL.

5.2.1 ¥{EiiAA
5.2.1.1 dlf

%= 5-11

SSMU =i 73 i

HHifES

& X

smmu_tcu _pri_q_irpt_ns

TCU EL e, #5735 smmu PRI queue HIlEf

smmu_tcu_event_q_irpt_ns

TCU I £ hHlf, #5735~ smmu PRI queue Hif

smmu_tcu_event_q_irpt_s

TCU IR 2 hly, 57K smmu Event_Qenen JEZS s} it

smmu_tcu_global irpt_ns

TCU Ik £ hHtf, #57~ smmu globle Non—-Secure interrupt

smmu_tcu_global irpt_s

TCU 24 dhltf, 357~ smmu globle Secure interrupt

smmu_tcu_pmu_irpt

TCU $87= PMU Hh it

smmu_tbuO_pmu_irpt

TBUO PMU =

smmu_tbul_pmu_irpt

TBU1 PMU Hh T

smmu_tbu2_pmu_irpt

TBU2 PMU =

5.2.1.2 TBU Bypass =R B &

SMMU 3z 358 TBU SMNE BT BEC E B9 bypass B .

5.2.1.3 #{4 Bypass iR E

SMMU H93R 14 bypass IRA BB FEFRFELE, HAZREEFFS:

SMMU_CRO/SMMU_GBPA 2 FF Non-secure streamID if>k, Xt Secure streamlD iF>k
#E{EH; SMMU_S_CRO/SMMU_S GBPA 2 FlF Secure streamlD iF3K, Xt Non-secure
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5 M
stream|D IEK A EIEA.
5.2.1.4 {E§E SMMU BRiFRRECE

5 8E SMMU EiEHE N EZE04 CRO BY SMMU_EN B F5 1, EATIE SMMU BB 1R85 K
SMMU BREhFER, AP A EUEECE .

5.2.2 HERIIF

%= 5-12 SMMU ZF7Fse &ttt

=L Eivht

SMMU 0x000_3000_0000

& 513 SWMU FFeEs5I%

SHEBEN 5 e
SMMU_CRO 0x0020 SMMU_CRO JER £ stream ZHIF 727 (SMMUV3 TE X
SMMU_GBPA 0x0044 SMMU 3E & 4= stream £ [F bypass $F% 121 5 77 8% (SMMUV3

E )
SMMU_S_CRO 0x8020 SMMU_S_CRO &% stream $ZHIZ& 727 (SMMUv3 TE X
SMMU_S_GBPA 0x8044 SMMU 224 stream /5 bypass $Hi5HIZ 785 (SMMUV3
E
TCU_CTRL 0xBEQ0 ToU EERENIRHIE S
TCU_NODE_CTRLx 0x9000+x*0x4 TCU ### = TBUx B DWM SRR izHIF 7R
creg_ace_mux_ct| 0x2B3_90A0 tbu A ace JBI& bypass 1THI & 785
creg_smmu_tcu_ct! | 0x2B3_9100 smmu BRI R M IEHI S 52
creg_smmu_pmu_ctl | Ox2B3_9104 smmu pmu {REB4E M IRH| S E2E
creg_smmu_tbux ctl | 0x2B3_9108+x*0x4 | tbux EIIE4FETHI S
creg_smmu_wake_ct!| | 0x2B3_9114 smmu BRIBEGER IS SRS S EES

FE: RP xEUEA 073,
5.2.3 HFFesiAA

5.2.3.1 SMMU_CRO (0x0020)

15 fi ®E | EffE )%

Reserved, RESO | 31:9 RW 0x0 1=E8

VMID Wi ldcard
3'b000: TLB invalidations #{ERFE2 LA VMID
tags

VMW 8:6 RW 0x0 3'b001: TLB invalidations #{ERITHE: VMID[N:1]
3'b010: TLB invalidations ¥2{ERPCHEE VMID[N: 2]
3'b011: TLB invalidations #2{ERZPCHE VMID[N:3]
3'b100: TLB invalidations ¥2{ERZPCHEE VMID[N: 4]
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KSR RTE AR
5 Mg
5 fir EE | EAE iR
Reserved, RESO | 5 RW 0x0 1RE8
ATS behavior
0: Fast mode: ATS iE3K%id SMMU B A Z5if) STE #0
ATSCHK 4 RW 0x0 TLB E#{THRE
1: Safe mode : ATS 153K 413 SMMU Bt 2 25 16) STE. EATS
LURTE1X Stream|D 275 St iF4A S ENIE
Enable Command queue processing
0: Non—secure Command queue FP Ry <28 1 245
CMDQEN 3 RW 0x0 17
1: Non-secure Command queue FHYEF S St LR 41
17
Enable Event queue writes
EVENTQEN 2 RW 0x0 0: )4k [E) Non—secure Event queue F1'E event
1: V445 E) Non—secure Event queue ' E event
Enable PRI queue writes
PRIQEN 1 RW 0x0 0: )4k mE PRI queue FE event
1: VF4%EEE PRI queue B E event
Non—-secure SMMU enable
SMMUEN 0 Rl 0x0 0: bypass fﬁﬁﬂon—secure R, FEETAE
SMMU_GBPA 575 52471
1: EHEIFERE Non-secure 15K

5.2.3.2 SMMU_GBPA (0x0044)

2} fx S | EiE ik

Update

completion fl | 31 RWIC | 0xO B E SMMU_GBPA B4 5 1, ELESER/EBEEIE O

ag

Reserved, RESO | 30:21 RW 0x0 =28

ABORT 20 - 0x0 %4 SMMU_CRO. SMMUEN==0 B %% i& 5K Abort F = 4
fault
X FiEIEK, global bypass Ff, 38F|& 2= arprot[2]
B9 Instruction/data B4
2'b00: RNEE

INSTCFG 19:18 | RW 0x0 2'b01: Reserved, &=
2'b10: #EZ arprot[2]=0, Efl Data B4
2'b11: #&EZ arprot[2]=1, B Instruction B4
INSTCFG RFZMistiEk, T=MEIiFK
STFiEBiEKR, global bypass B, RF| B E
arprot[0] B9 User/privileged B
2'b00: FAEE

PRIVCFG 17:16 RW 0x0 2'b01: Reserved, R
2'b10: &3S axprot[0]=0, Bl Unprivileged Bf4%
2'b11: ZBE axprot[0]=1, Bl Privileged B%
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5 S
5 iz EE | EfifE R
Reserved, RESO | 15:14 | RW 0x0 1=E8
SFiEBiEKR, global bypass B, RF|&BE
ax_domain[1:0]8Y Shareability B14¥
2'b00: Non-shareable
SHCFG 13:12 RW 0x0 . .
2'b01: Use incoming
2'b10: Outer Shareable
2'b11: Inner Shareable
STFiEBiEKR, global bypass B, RF|&BE
ax_cache[3:0]HY Al location BT¥
4'bOxxx use incoming RA/WA/TR allocation/
ALLOCCFG 11:8 | RW oxo | transient hints , ,
4'b1RWT Hints are overridden to given values:
- Read Allocate == R
- Write Allocate == W
- Transient == T
Reserved, RESO | 7:5 RW 0x0 =8
x::::y type | 4 RW oxo | 0F ax-cachel3: 01 HE R
i 1: ax_cache[3:0]{€H SMMU_ GBPA. MemAttr B
override
Memory type
MemAttr 3:0 RW 0x0 BATFi%E smmu bypass BTH] MemAttr B1E, RIS
STE H gy MemAttr F8[E)
5.2.3.3 SMMU_S_CRO (0x8020)
5 iz EE | EfifE R
Reserved, RESO | 31:10 | RW 0x0 =28
Non-secure stall disable
NSSTALLD 9 RW 0x0 0: Non-secure BCEIERATLLER Stal |l mode
1: Non-secure BCEIEKZIE{FH Stall mode
Reserved, RESO | 8:6 RW 0x0 =8

Secure Instruction Fetch

0: RIFMFIEAERERTHAFZEHRNEE

SIF 5 RW 0x0 KE5HES
1: BIEAFRIEREREREHNAFZBHRNEZ S
KEHES

Reserved, RESO | 4 RW 0x0 =8
Enable Command queue processing

CMDQEN 3 RW 0x0 0: ERLHLNTIPHHSEEIEMEHIT

1: FREMSITIPEIB S RIFHRENIT

Enable Event queue writes

EVENTQEN 2 RW 0x0 0: )4k [E) Non—secure Event queue F1'E event
1: SVF4%%EE) Non—secure Event queue ' E event
Reserved, RESO | 1 RW 0x0 1RE8
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5 Mg

15 far w5 | EfifE i)

Non—-secure SMMU enable

0: bypass Ff8 Non-secure i§K, HFTERITAHE
SMMU_GBPA 5 778512l

1: WEHEFERE Non-secure 5K,

SMMUEN 0 RW 0x0

5.2.3.4 SMMU_S_GBPA (0x8044)

15 i EE | SfuE iR
Update - —_ . .
) 31 RW1C 0x0 B E SMMU_S GBPARTE 1, BLESEREBEENE 0.
completion flag
Reserved, RESO | 30:21 RW 0x0 %58
=4 SMMU_S_CRO. SMMUEN==0 B} X} 1& 3k Abort
ABORT 20 RW 0x0 f' o TRIEK Abort FF /=%
au

XFFiEIEK, global bypass B, 3BHIE 5 arprot[2]
B Instruction/data B{%

2'b00: AEE

INSTCFG 19:18 | RW 0x0 2'b01: reserved, 1~"BE

2'b10: 7BE arprot[2]=0, HJ Data B¢

2'b11: ZBZE arprot[2]=1, Bl Instruction B%
INSTCFG RFZMMILiIER, THMEIFK

XTFiLEIFK, global bypass B, BEIE &
arprot[0] B9 User/privileged B4
2'b00: ~NEE

PRIVCFG 17:16 RW 0x0 2'b01: reserved, FTBE
2'b10: B axprot[0]=0, Bl Unprivileged B
2'b11: FBE axprot[0]=1, E) Privileged B4
X FLEIFE XK, global bypass B, E#|E &
arprot [0] B9 Secure/Non-secure B4
NSCFG: 2'b00: Use incoming
_ 15:14 | RW 0x0
NS override 2'b01: Reserved, behaves as 2'b00
2'b10: Secure
2'b11: Non—-secure
M FiILEIFE XK, global bypass B, E#|E &
ax_domain[1:0] 8% Shareability B4
2'b00: Non-shareable
SHCFG 13:12 RW 0x0 . .
2'b01: Use incoming
2'b10: Outer Shareable
2'b11: Inner Shareable
STFIESIEK, global bypass B, ®F| & H
ax_cache[3:0]HJ Al location B4
4'bOxxx use incoming RA/WA/TR allocation/
ALLOGCCFG 11:8 RW 0x0

transient hints
4'b1RWT Hints are overridden to given values:
- Read Allocate == R
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KSR RIETA
5 M
15 i EE | EhifE iR
- Write Allocate == W
- Transient == T
Reserved, RESO | 7:5 RW 0x0 %58
MTCFG:  Memory 4 Rl 0x0 0: ax_cache[3:0] " #B=
type override X 1: ax_cache[3:0]{ SMMU_S_GBPA. MemAttr B =
Memory type
MemAttr 3:0 RW 0x0 AT 1% E smmu bypass BTHY MemAttr B4, HBIB5S
STE FA 4 MemAttr 48[E)
5.2.3.5 TCU CTRL (0x8EO00)
15 i EE | EhifE P70
reserved 31:16 | RW 0x0 %58
=)t i St 21 | 3 Walk ZIEHNEE:
WCS2L3 DIS 15 RW 0x0 AL tou Xt Stage 2 level 3 Walk IiERIET
0: enabled; 1: disabled
=)t i St 21 | 2 Walk SIEREE:
WCS2L2 DIS 14 RW 0x0 AL tou Xt Stage 2 level 2 Walk iiERIET
0: enabled; 1: disabled
=)t i St 21 | Walk TIERNETE:
WCS2L1 DIS 13 RW 0x0 AL tou Xt Stage 2 level 1 Walk iiERIET
0: enabled; 1: disabled
= )F tcu X} St 2 level 0 Walk iTFERIZETF:
WCS2L0 DIS 12 RW 0x0 LE tou X Stage 2 level 0 Walk Hi2A9% 77
0: enabled; 1: disabled
= )F tcu X} St 1 level 3 Walk TiEHVETE:
WCSTL3_DIS 11 RW 0x0 LE tou Xy Stage 1 level 3 Walk HiZA9%TF
0: enabled; 1: disabled
= )F tcu X} St 1 level 2 Walk TIEHVETE:
WCSTL2 DIS 10 RW 0x0 LE tou Xy Stage 1 level 2 Walk Hi2A9% 17
0: enabled; 1: disabled
= )F tcu X} St 1 level 1 Walk TIEHVETE:
WCSTL1_DIS 9 RW 0x0 LE tou Xy Stage 1 level 1 Walk HdiZA9% 17
0: enabled; 1: disabled
= )F tcu X} St 1 level 0 Walk ITfEHVETE:
WCSTLO_DIS 8 RW 0x0 LE tou Xy Stage 1 level 0 Walk HdiZA9% 17
0: enabled; 1: disabled
reserved 7:0 RW 0x0 %58
5.2.3.6 TCU_NODE_CTRLx (0x9000+x*0x4)
15 i EE | SfuE iR
- 31:5 RW 0x0 =B
21 DVM. E 1 B, ZTHRIRELSE5 DM #R1E,
= LA S Mm R DVM IRE18, BJLLXT DIS_DVM E 1
DIS_DVM 4 RW 0x0 IREE, ReefEvImurELL.
Note : EH3E DTI Y ATS BE LS5 Dw
inval idation, EItZBIZ{L.
- 3:2 RW 0x0 =&
PRI_LEVEL 1:0 RW 0x0 SMMU 5 S LSRR, ARSI T S AIERIL AR,
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5.2.3.7 creg_ace mux_ctl (0x2B3_90A0)

15 i EE | SfuE A
¥5#1 TBU2 FF /8 bypass 118, BRIAFFE tbu bypass
ace_mux_sel 2 2 RW 0x1 —- .
BiE, BIAZT smmus,
- , i 0x0 &%l TBU1 FF/5 bypass iBiE, BRIAXHF tbu bypass
ace_mux_se X
e EiE, B&id smmus.
o o - 0x0 &l TBUO FF /5 bypass @18, BAIAKHF] tbu bypass
ace_mux_se X
- BiE, Bt smmu.

5.2.3.8 creg_smmu_tcu_ctl (0x2B3_9100)

b4 fz ®E | SufE ik

WE TCU & oAttt B -
3'b000: 32 bits
3'b001: 36 bits
smmu_tcu_sup_oas 6:4 RW 0x2 3'b010: 40 bits
3'b011: 42 bits
3'b100: 44 bits
3'b101: 48 bits

121 T R EFFRESWIEREFKRRE

smmu_tcu_sec_override | 3 RW 0x0

Hl17718] .
smmu_tcu_sup_sev 2 RW 0x0 154l evento MiH 2B B

8l TOU BB DWIER, XABRKBARX
smmu_tcu_sup_btm 1 RW 0x1

% DVM,

=l TCU ZHBNEKRZEH 10 —H M, K&
smmu_tcu_sup_cohacc 0 RW 0x1

J& TCU F A RIEEIE—EUM

5.2.3.9 creg_smmu_pmu_ctl (0x2B3_9104)

15 iz EE EiE 3%
smmu_pmusnapshot_ack 1 RO 0x0 smmu pmu [REE ACK
smmu_pmusnapshot_req 0 RW 0x0 smmu pmu {REBIHFR

5.2.3.10 creg_smmu_tbux ct| (0x2B3_9108+x*0x4)

15 iz EE | EluE i
: & TBU 251 CMO Bk : BE 1,
smmu_tbux cmo_disable 10 RW 0x0 OMO 35 RIS 1 H3E B s | ver TR
¥4I TBU 2 Micro TLB BB HRE %!
smmu_tbux utlb_roundrobin |9 RW 0x0 0: {AKEHL &
1: RigEHR
o = =0 0g Ak A< o]
smmu_tbux_sec_overrid 8 RW 0x0 i;f}g?;ifjs;]fgéﬁﬁﬁ B
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5 SMg
i3 iz 5 | SfifE ik
smmu_tbux s_sid_high 7:4 RW 0x0 1% E TBU L4 streamid B3 4bits
smmu_tbux ns_sid_high 3:0 RW 0x0 % E TBU IER 4 streamid S 4bits
5.2.3.11 creg_smmu_wake ctl (0x2B3_9114)

2} fx =5 | §fuE ik
smmu_awakeup_prog 8 RW 0x1 SMMU apb Ft & im O MR EEFE#HI{E =
smmu_tbu2_awakeup_s 7 RW 0x1 TBU2 slave i []MEEITHIES
smmu_tbu2_awakeup_m 6 RO 0x0 TBU2 master im [ MABE}SE 7=
smmu_tbul_awakeup_s 5 RW 0x1 TBU1 slave im[]MEEITHIES
smmu_tbul_awakeup_m 4 RO 0x0 TBU1 master im [ MABE}SE 7=
smmu_tbu0_awakeup_s 3 RW 0x1 TBUO slave im[MEEIZTHIES
smmu_tbuO_awakeup_m 2 RO 0x0 TBUO master i [ MeiE$E 7~
smmu_tcu_acwakeup 1 RW 0x1 TCU AC BIEMERITHI{SS
smmu_tcu_awakeup 0 RO 0x0 TCU aw/ar 1BiEMEETE <

5.3 LAKMIZHIES

CRETRAKMZHI R A 2 FIRAMAIRIAKMIED, EESS AX BESIAMED
B EEE .

5.3.1 #{EiiAA
5.3.1.1 i

MACO B1E 8 INBAFI, 43 HI= a7 q0. MAC1/MAC2/MAC3 & 4 ANFAFI, 52 937 q0.
BBAFIE = BRI RET.

® 0 PAFIAiET

int_status HFE& bit RRAIPETIAT :

bit31: & 1K 77 [a) i E# M B ;

bit30: $EYSTTT a1 $3i RE 46 T Ao B ;

bit29: tsu L HHT;

bit28: [X4&MREEHR S B ;

bit27: FEWF5TE LPI IKZSIE7R bit [EILT A HT;

bit26: tsu FPREHFRRIGKHPH;

bit25: PTP pdelay resp IR % ZEHHf;

bit24: PTP pdelay req R %X IHf;

bit23: PTP pdelay resp FR3CIEUL 1T ;
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bit22:
bit21:
bit20:
bit19:
bit18:
bit17:
bit16:
bit15:
bit14:
bit13:
bit12:
bit11:
bit10:

bit9:
bit7:
bit6:
bith:
bit4:
bit3:
bit2:
bit1:
bit0:

TCERAR A R TR

PTP pdelay req #R3CHEULH BT ;

PTP sync $R3L&1E HHf;

PTP delay req 3% 1% S ;

PTP sync R 3CHEU B ;

PTP delay req #R3CHEUHHT;

% & PCS B, HEUNEIXtum | ink HIHT;
% E PCS Y, BhETTR

HING| B ext_interrupt_in 3EULE _EF5E SR,

Pause Mk i% d 14 ;
Pause MiiiE FR B ;
4E 0 Pause MiHEU T ;
bresp it IE & U,
HERBIR T
| ink RS S B
& IETE AL ;
BT axi BEiER & XX 0T ;
B L T 8 1 DR S HE AR5 T
SBHIS 1L % 3 R
& 77E1ER] used bit FET;
WA 358 used bit HIHET;
FEUNSE A P B 5
BRI HHT.

o HEpAFIhET
a7 a1 A\ S HEEIRFEIET

bit7:
bit6:
bith:
bit2:
bit1:

5.3.1.2

KA T A B ;

BT axi B % 1% IR
8 h B A 1K PR S RE B 5 h T 5
FEUA5 E)i%E) used bit T
RSP BT

R RTE

5 IME

VIIRIRIZANT B, sgmii pcs B EBMETIRE, TLUREFBIXF, MRF
B, sgmii pcs S#HITEMEETE, WEFERBWHERH#ITER, BAFHITIIN

HBCE
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5 IME

ozl =2 1A

Usxgmi i

&

(NN

A 4
Bk, rgmii i B 7B E

i, IR
KA AR

! A 4 =
M LA AE®RENE | [ ERENE
s . B || %, B
KRS | | RS ¥ 7 55

AR P g R
RN L S
AT

5-8 PAKMIEHISR IR ILRIZE

5.3.1.3 MAC T{ER2

NG RRIEX A BN AT MAC BIE A TAERAE:

B B i PHY F0X3 e PHY J9 16 BRERE;

FCE hs_mac_config B hs_mac_speed J9 1, 8] MAC SNERFREA MAC BUIRZE T IJK ;
BCE int_enable J' hffffffff, {FREFTELBRIPET;

FCE pcs_control A enable_auto neg 8 0, E{FREBHE;

BL & network_config M data_bus_width 3'b10, R E AX| BEBIBEMULE
A 128bit; BLE pcs_select A1, {FHE sgmii ;B E gigabit_mode_enable
A1, BLE MAC IRERTIL;

e & A MAC Y transmit_g_ptr BY Obit J9"'h0, fEEEZARIR MAC BY q0 PAFI %1%
ke, BCE q0 BAFI & EFIARFFHLE (transmit_qg_ptr BU[31:2]bit) ; BL & Xtfin
MAC i) receive_q_ptr B Obit 73'h0, fEREXTIm MAC HY q0 BAFWIRULINRE, BLE
a0 BAFIEBHE IR FFHELIE receive_q_ptr BY[31:2]bit) ;

EC & network_control BY enable_transmit 0 enable receive g 1, {FaE41%
IBEAEBGREE;

ZF 5K im PHY FAxtum PHY BY pes_mac_clk_In_0. pes_mac_clk_divx0_In_0.
pcs_mac_clk_divx1_In_0. pma_rx_rd_clk_In_0 BI$hiR BB E RIS ;

S 1% 7K MAC 53Fi% MAC 1ink;

FC & MACO Y network_control B transmit_start 1, {EEERIEFFIE.
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5.3.1.4 EMIEEXRENEE

1. 10G usxgmii &R,

® int disable 5 OxFFFFFFFF //{#&EFIER

® hs _mac_config 5 0x00000004 //hs_mac_speed Jg 10G

® usx_control_register 5 0x00011103 //[16:14]: hs_mac_speed Jg 10G,
5277288 hs_mac_config PECE—2; [13:12]: serdes_rate ECE 9 10G;
1: tx_datapath_en; 0: usxgmii pcs enable

® transmit_qg_ptr 5§ 0x555555500 //[31:2] %X 75 [EFAFI O A9t FE$t; O:
dma_tx_dis_q, PBAFIRY disable. HlERHESLPRIB /AL E

® transmit_qg1_ptr 5 0x555555500 //[31:2] %% /5 [EIBASI 1 Atthit 545t ;0:
dma_tx_dis_q, PAFIAY disable. HtRIESCPRIFAECE

® transmit_qg2 ptr 5 0x555555500 //[31:2] &£ EBAY 2 Uit fE%t;0:
dma_tx_dis_q, PAFIAY disable. HtRIESCPRIFAECE

® transmit_q3_ptr 5 0x555555500 //[31:2] &% /5 [EIBAFI 3 ottt #E4t;0:
dma_tx_dis_q, PBAFIRY disable. HlERHESLPRIBE/RECE

® receive g ptr 5 OxFFFFFFFO //[31:2]13%U75 [EBAG 0 AUt FE$t; O:
dma_rx_dis_q, BAFIAY disable. B RIESLFRIFRECE

® receive_ql_ptr 5 OxFFFFFFFO //[31:2]#W75 [ERASY 0 AYttbibFE$t; O:
dma_rx_dis_q, BAFIAY disable. U RIESLFRIFGRECE

® receive g2 ptr 5 OxFFFFFFFO //[31:2]1#Ut75 ERAS O AOttbhit 3 $t; O:
dma_rx_dis_a, BABIAY disable. MR IESEFRIENE B

® receive g3 _ptr 5 OxFFFFFFFO //[31:2]3%W75 [EBAG 0 AUitbiib3E$t; O:
dma_rx_dis_q, BAFIAY disable. R IESCFRIFRECE

® network _control & 0x0000020c //[9] : transmit_start , [3] :
enable_transmit; [2]: enable receive

® network _control 5 0x0000040c //[10]: transmit_halt

2. 1G sgmii

® network config Z7F8EE 0x00000c00 //[11]: pcs_select, sgmii tRT
TEEIFE; [10]: gigabit_mode enable, ®E N 1 HIBTE

® +transmit_q _ptr ZFEEE 0x555555500 //[31:2] &iE A ERAFI 0 AOtth it
$t; 0: dma_tx_dis_q, BA%IAY disable HUtIRIZESIPRIFRECE

® transmit_ql ptr ZFE8E 0x555555500 //[31:2] KX ERAFI 1 Atk

$5%t; 0: dma_tx_dis_q, PAFIAY disable. HHEARIESIFRIBRECE
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® transmit_q2 ptr BFFETE 0x555555500 //[31:2] %1% EIBA%) 2 gyttbiiE
fe¥t; 0: dma_tx_dis_a, PAFIAY disable. HilitRIESLPRIGRECE
® transmit_g3 ptr FFTE 0x555555500 //[31:2] %1% EIBA%) 3 gytbiiE
E%t; 0: dma_tx_dis_q, PAFIAY disable. HRIESEFRIFRELE
® receive q ptr ZFTFSEE OxFFFFFFFO //[31: 21325 mRA% 0 guithtit 35t ;
0: dma_rx_dis_q, BAFIHEY disable. #ultiR{BSEFRIERECE
® receive ql ptr FHTFEETE OxFFFFFFFO //[31:2]#ZUWA A ERA% 0 pUttbtit$5
£t; 0: dma_rx_dis_q, BAFIAY disable. it RIESLFRIFERELE
® receive_q2 ptr ZFFEFE OxFFFFFFFO //[31: 2135 WA EBAFI 0 BYtbittE
$t; 0: dma_rx_dis_a, BAFIAY disable HhhitAR#ESEPRIERELE
® receive q3 ptr HTFEETE OxFFFFFFFO //[31:2]13Z WA [EIBAFI O HYtthbis
£t; 0: dma_rx_dis_qg, BAFIAY disable. it RIESLFRIBERELE
® network control HF2EE 0x0000020c //[9]: transmit_start, [3]:
enable_transmit; [2]: enable receive
® network control ZFFEEE 0x0000040c //[10]: transmit_halt
3. rgmii
® network config ZF1FEEE 0x00000402 //[10] :gigabit_mode_enable, [2]:
full duplex
® transmit_q_ptr FFEE 0x555555500 //[31:2] k= FH ERAGI 0 pUttttit 5
$t; 0: dma_tx_dis_q, PAFIHY disable. it iR IBSEFRIFRECE
® transmit_ql ptr FFTE 0x555555500 //[31:2] %X EIBAS 1 BytbitE
E%t; 0: dma_tx_dis_q, PAFIAY disable. HRIESEFRIFRELE
® transmit_q2 ptr ZFEEE 0x555555500 //[31:2] &KX ERAFI 2 gyl
fg%t; 0: dma_tx_dis_q, PAFIAY disable. Ml RIESLPRIBRACE
® transmit_g3 ptr FFTE 0x555555500 //[31:2] %1% EIBA%) 3 gtttk
fe¥t; 0: dma_tx_dis_a, PAFIAY disable. HittRIESEPRIGRECE
® receive q ptr ZFTFEEE OxFFFFFFFO //[31: 21324 ERA% 0 gOitb it 35 £t ;
0: dma_rx_dis_q, BAFIEY disable. #ultiR{BSEPRIERECE
® receive ql ptr ZHTFEETE OxFFFFFFFO //[31:2]13Z WA [EIBAFI O HYtthbis
£F; 0: dma_rx_dis_qg, BAFIAY disable. it RIESLFRIBERELE
® receive_q2 ptr HFEFE OxFFFFFFFO //[31:2]135W A EBAFI 0 BYtbitts
£t; 0: dma_rx_dis_q, BAFIAY disable. it RIESLFRIFERELE
® receive q3_ptr HFEFE OxFFFFFFFO //[31:2]135W A EBAFI 0 BYtbitYE
£t; 0: dma_rx_dis_qg, BAFIAY disable. it RIESLFRIBERELE
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® network control HFEE 0x0000020c //[9]: transmit_start, [3]:
enable_transmit; [2]: enable receive
® network control ZFFEEE 0x0000040c //[10]: transmit_halt

4. rmii

® int_enable 772 E OxFFFFFFFF //{EgE T
® network config ZF1FEEE 0x00000001 //100m

5.3.2 5ER/IIF

& 5-14 PIAWESISHFERE It

AR Eithht
MACO 0x000_3200_C000
MAC1 0x000_3200_EQ000
MAC2 0x000_3201_0000
MAC3 0x000_3201_2000

*® 5-15 PIAMERISSHFHERIIE

FEaRaRN w# g
network control 0x0000 W48 155 B 17 25
network_config 0x0004 B HE S TEE
network status 0x0008 M IR TS S TFEE
dma_config 0x0010 DVMA BLE B 1728
transmit_status 0x0014 EIERSESESE
receive_g_ptr 0x0018 q0 BAFIHERMGEIR Rt B 77 8%
transmit_g_ptr 0x001C a0 BAFI & X ik it bk 25 75 25
recevie_ status 0x0020 BEWORSE 788
int_status 0x0024 hRPIRS 17T
int_enable 0x0028 i ERE 7 AR
int_disable 0x002C i A fEREF 7
int_mask 0x0030 b Rkt S 172
phy_management 0x0034 Phy EIEZ 1788
pause_time 0x0038 E pause EE 1R
tx_pause_quantum 0x003C %1% pause EHF 7R
jumbo_max_length 0x0048 EfmMKESES
hs_mac_config 0x0050 R ESESE
axi_max_pipeline 0x0054 AX| B2k outstanding BC & 1588
hash_bottom 0x0080 hash fIERYSE—1 32bit FFER
hash_top 0x0084 hash tiIFAY & 32bit FFER
spec_add1_bottom 0x0088 £ 1 A8t EESE
spec_add1_top 0x008C £ 1 EEBIEFSE
spec_add2_bottom 0x0090 2 2 AR 7788
spec_add2_top 0x0094 $ 2 RFEHNEFFE
spec_add3_bottom 0x0098 28 3 ‘A E R 788
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FHEHRBAM R ik
spec_add3_top 0x009C £ 3 AFEMNFFRS
spec_add4_bottom 0x00A0 £ 4 HBRMNF FRE
spec_add4_top 0x00A4 F 4 BRI FFRS
tsu_ptp_tx_msb_sec 0x00E8 PTP IR K ZEF I FEE
tsu_ptp_rx_msb_sec 0x00EC PTP IR S 1528
tsu_peer_tx_msb_sec 0x00F0 PTP PEER IR &£ iXF#iF 722
tsu_peer_rx_msb_sec 0x00F4 PTP PEER fR3CIEWNFI S 1EE
octets_txed_bottom 0x0100 IEFfAEIRSCEUR 32bit
octets_txed top 0x0104 IEMRIRIRSCES 16bit
frames_txed ok 0x0108 IEff & X IRICE
broadcast_txed 0x010C IEffi & 1% Broadcast IR3CH
multicast_txed 0x0110 IER& 1% Mul ticast RICEL
pause_frames_txed 0x0114 IEffi & 1% pause RICE
frames_txed_64 0x0118 IEMARERER 64 FTHRIH
frames_txed_65 0x011C IERAEKETE 657127 FZ BAYIRICHE
frames_txed_128 0x0120 IEMRZEKE 1287255 FI5 Z EAIIRCE
frames_txed_256 0x0124 FHaREKEE 2567511 FH 2 AR
frames_txed_512 0x0128 IERA X KETE 51271023 FH5 Z [E AR H
frames_txed_1024 0x012C FHaREKEE 102471518 Y 2 BAYIR
frames_txed_1519 0x0130 IR X KETE 1519716k FHi Z B HYRTH
underruns 0x0134 B R E S ER
single_collisions 0x0138 BMHSRIR L F F R
multiple collisions 0x013C SRR ST
excessive_collisions 0x0140 BEIAREEFE
late_collisions 0x0144 JERHREFRE
deferred_frames 0x0148 R EMIIRC S 1758
crc_errors 0x014C HOR N RE T
octets_rxed_bottom 0x0150 IEFATRUIRSCBUIR 32bi t
octets_rxed_top 0x0154 IEFAIRIIRSC S 16bit
frames_rxed_ok 0x0158 1E FRRUR SO 3
broadcast_rxed 0x015C 1E FATEU Broadcast R3CE
multicast_rxed 0x0160 IEFATEUL Mul ticast IRICE
pause_frames_rxed 0x0164 1E AN pause FRICE
frames_rxed_64 0x0168 IEFRIEBKE 79 64 FTRIIRCH
frames_rxed 65 0x0166 IEFRIZBK 7 657127 F T 2 [B)RYIRSCE
frames_rxed_ 128 0x0170 IEFREEWK B 7E 1287255 FH5 Z [EAYIR ST
frames_rxed_256 0x0174 IEFRIZBCE7E 2567511 FH 2 [B)RYIRCE
frames_rxed 512 0x0178 EAEWIKERE 51271023 FH 8 a0R 3T
frames_rxed_1024 0x017C IERERICBETE 102471518 5 2 [B]AYIRICH
frames_rxed_1519 0x0180 IFRRTEWK B 7E 1519716k FH5 2 B AR
undersize frames 0x0184 FEWHRSCK B T /MRS
excessive_rx_length 0x0188 FEWHR ST I RIS
rx_jabbers 0x018C BRI E AT 1518 FHitH
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rx_fcs_errors 0x0190 W EFTEIR
| E/NT K E F B BRREAIR K E /YR
rx_length_errors 0x0194 e e
MHE
rx_symblo_errors 0x0198 TEIZUHAE], rx_er BRETEWAIRSCEHE
rx_alignment_errors 0x019C al ignment $81%
rx_resource_errors 0x01A0 EWRE IR
rx_overruns 0x01A4 EWGRY, REFEIFEHEENIRCEE
rx_ip_ck_errors 0x01A8 |P LRI FE 1R
rx_tcp ck errors 0x01AC TCP L0 $5 1%
rx_dup_ck_errors 0x01B0 UDP AR 58 1=
tsu_timer_inc_sub_nsec | 0x01BC 1588 itEIEEFNETEhIE K=
tsu_timer_msb_sec 0x01C0 su iTETESE
tsu_timer_sec 0x01D0 T1588 IHETE# H 7=
tsu_timer_nsec 0x01D4 MFDIBTESIT
tsu_timer_adjust 0x01D8 1588 A} sR ATl B Fae i g KR D=
_ . 1588 TR AT HF FRRMNF T ¥, FEESHAAR
tsu_timer_incr 0x01DC
Fhig
tsu_ptp_tx_sec 0x01EQ PTP R & ZEFbE
tsu_ptp_tx_nsec 0x01E4 PTP 3R & IENFL
tsu_ptp_rx_sec 0x01E8 PTP fRIZIEULFIE
tsu_ptp_rx_sec 0x01EC PTP 3RSCHEELAFL &
tsu_peer_tx_sec 0x01F0 PTP PEER R &XFHEL
tsu_peer_tx_nsec 0x01F4 PTP PEER iR K IZEMFIH
tsu_peer_rx_sec 0x01F8 PTP PEER FRIZIEWFD B
tsu_peer_rx_sec 0x01FC PTP PEER FRIZIEUWTLMFD 24
pcs_control 0x0200 pcs (YNIBFEHIL) 1THIF TR
int_ql_status 0x0400 BAFI 1 PR H R
int_g2_status 0x0404 BA%I 2 RBIRASS EEE
int_qg3_status 0x0408 BAFI 3 hlTIR S H fF R
int_g4_status 0x040C BA%I 4 BRI S EEE
int_g5_status 0x0410 BAFI 5 hETIR S 1EE
int_q6_status 0x0414 BAFI 6 PlTIRESH 7R
int_q7_status 0x0418 BA%I 7 REIRASS EEE
transmit_ql_ptr 0x0440 BAFI 1 KX R il B A
transmit_qg2_ptr 0x0444 BTN 2 K iEfaik FT it & 7 85
transmit_q3_ptr 0x0448 BAFI 3 KXk At 7 85
transmit_q4 ptr 0x044C BAFI 4 KX R At F 88
transmit_g5 ptr 0x0450 BAFI 5 &isHEA FFibl S8
transmit_qé_ptr 0x0454 BAFI 6 KXk At 5 7F 85
transmit_q7_ptr 0x0458 BAFI 7 &R Frib i S8
receive_ql_ptr 0x0480 BABY 1 BEUER it it T 5 28
receive g2 _ptr 0x0484 BAFI 2 IR FFith i S 7528
receive g3 _ptr 0x0488 BAFI 3 FEUSHE A FFitb i S 7528
receive_q4_ptr 0x0480 BB 4 BEfHEIR it it T 57 25
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receive_q5_ptr 0x0490 BAFI 5 FElitimk At it 25 75 85
receive _gé_ptr 0x0494 BAFI 6 3EYHT IR FFith bt B 75 28
receive_q/_ptr 0x0498 BAFI 7 3R FFitb i B R
upper_tx_q_base_addr 0x04C8 EIEEERHAFATE S 32 i
tx_bd_control 0x04CC RERFFHBEAER
rx_bd_control 0x04D0 PR ST B R AR
upper_rx_q_base_addr 0x04D4 FEUTLE T imiR FFRA S B b Y = 32 4L
BETISEZE. & MAC RZ=E] N 32KB. F4
tx_qg_seg_alloc_qg_lower | 0x05A0 RT3 2K, %kﬁ{ﬁm 16 Mo78 (MACH B
- T - 4h, MAC1 B NTER R/ 1KB, JmAF 4L 32
TED
int_gx_enable 0x0600+0x4* (x-1) | BAFI x hUrfEAEHFEeE (X BUERLA 177)
int_qx disable 0x0620+0x4* (x-1) | BAFI x hlrLiFaE T EE (X BUERLA 177)
int_gx_mask 0x0640+0x4* (x-1) | PAFI x P E# S Fee (xBUENA 177)
usx_control _register 0x0A80 usxgmi i ITHIFFSE
usx_status_register 0x0A88 usxgmi i REHFEHX
mms|_control 0x0F00 MMSL 25§l Z 75782
mms|_status 0x0F04 MMSL RS 1528
mms|_err_stats 0x0F08 MMSL $EiR S5t & 1338
mms|_ass_ok_count 0xO0F0C MMSL tnE B K ITh & 7538
mms|_frag count_rx 0x0F10 MMSL $ZW R ER T S 7R
mms|_frag_count_tx 0xO0F14 MMSL &1 FER RS FR
mms|_int_status 0xOF18 MMSL R EfIR 7S5 88
mms|_int_enable 0xO0F1C MMSL ShEf{ERES 538
mms|_int_disable 0x0F20 MMSL Al E{F RE S 1528
mms|_int_mask 0x0F24 MMSL ARl Rk & 1288
emac_network_control 0x1000 EMAC W& i 1588
emac_network_config 0x1004 EMAC 4R B & 1758
emac_dma_config 0x1010 EMAC DMA L E Z 1728
emac_receive _q_ptr 0x1018 EMAC qO0 BAFIIEUHE AR FFith it 25 7588
emac_transmit_q_ptr 0x101C EMAC 90 PAFI R EHEA bt 78
emac_int_status 0x1024 EMAC RHTIRS S 1FE
emac_hs_mac_config 0x1050 EMAC EnRECE
emac_axi_max_pipeline 0x1054 EMAC AX| 2%k outstanding Bt &
emac_octets_txed bottom | 0x1100 EMAC IEAf & X FRICEK 32bit
emac_octets_txed top 0x1104 EMAC IEFA & IXIRICE S 16bit
emac_frames_txed_ok 0x1108 EMAC IEff & IZEFRICEL
emac_broadcast_txed 0x110C EMAC IEffi % 1% Broadcast R3CE
emac_multicast_txed 0x1110 EMAC IEffI& 3£ Multicast RICE
emac_pause_frames_txed | 0x1114 EMAC IEff§ & iX pause 3RICE
emac_frames_txed_64 0x1118 EMAC IEFRZIXKE A 64 FHRIIRICH
emac_frames_txed_65 0x111C EMAC IR XK E 7 657127 2 2 [BIAVIRC
emac_frames_txed 128 0x1120 EMAC IEFf§ %X K EFE 1287255 FH Z B AIIRSCE
emac_frames_txed 256 0x1124 EMAC IEFg & XK EFE 2567511 FH Z B RIIRCE
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emac_frames_txed_ 512 0x1128 EMAC IEF & EKE7E 51271023 T Z BIHIIR ST
CIEHCEE 102471518 = 2 |8 gt
emac_frames_txed_1024 0x112C ;zAC R &IEKEE 10 518 FHZ FEIRX
emac_frames_txed_1519 | 0x1130 EMAC IEf#f & X KB 7E 15197 16k F5 Z BRI
emac_octets rxed bottom | 0x1150 EMAC IF B3 St STHIE 32bit
emac_octets_rxed top 0x1154 EMAC IF B3 SR ST 16bit
emac_frames_rxed_ok 0x1158 EMAC IE fffE 4R SC 38
emac_broadcast_rxed 0x115C EMAC 1E#f3%UX Broadcast R3CH
emac_multicast_rxed 0x1160 EMAC IEFBIZUL Multicast IR
emac_pause_frames_rxed | Ox1164 EMAC IE U pause 3RICHEL
emac_frames_rxed 64 0x1168 EMAC IEFHIZEKE A 64 FHHIIRICH
emac_frames_rxed 65 0x116C EMAC IEFRIEUKE 7E 657127 =T Z B RIRSTE
emac_frames_rxed_128 0x1170 EMAC IERRTEWIK BB 7E 1287255 15 Z [B)RIFR ST
emac_frames_rxed_256 0x1174 EMAC TEFBIEYTK E 7 2567511 F ¥ Z B AYIR S8
emac_frames_rxed_512 0x1178 EMAC IEFBIEWIKE 1E 51271023 £ 2 [B)RIR ST E
ZWKCEZE 102471518 =3 2z (B |

emac_frames_rxed_1024 0x117C ;zAC IEfR MUK LA 10 518 FHZ FEIRX
emac_frames_rxed_1519 | 0x1180 EMAC IE fBIEYKE7E 1519716k 15 Z [BIAYHR ST

==
~ -
A=

5.3.3 HFiFaRinAA

EMAC ZH71F35H mac0 B,

5.3.3.1 network_control (0x0000)
i iz ®E | EhifE A
reserved 31 RO 0x0 =88
two_pt_five_gig 29 |RW | o0x0 Eg ;Eig; ;gﬁfﬂiﬁﬁﬁ“’ 502 5
oss_correction_field | 27 RW 0x0 B9 18, E$ 1588 IRCETEE
Bl 1B, CBE ext matchl, ext_match2,
ext_rxqg_sel_en 26 RW 0x0 ext_match3 5 ext_match4 iX 4 MMERIIRIZ AT
LB
pfc_ctrl 25 RW 0x0 EH 1, EREEEm,
one_step_sync_mode 24 RW 0x0 B9 18, T 1588 IR ERIRTEE.
ext_tsu_port_enable 23 RW 0x0 B 18, BEEERIMER TSU T3
ER 1B, SNMERERCHIRIGERS 16bit
store_udp_offset 22 RW 0x0 S EH, EIRIEEE M TCP 3¢ UDP Rk
Fiait&E.
alt_sgmii_mode 21 RW 0x0 {EBE Alternative sgmii 21\,
ptp_unicast_ena 20 RW 0x0 B 1B, AIIRAIPTP unicast R3C.
tx_Ipi_en 19 RW 0x0 BER 1 FEAXEIFER; EH 0 RALER
- INFEIRIL
flush_rx_pkt_pclk 18 wo 0x0 B9 18T, ERIEW A TE ram BRI T—NMRIZ.
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i3 fir 5 | 8 ik
transmit_pfc_priorit 17 WO 0x0 B 1B, 3% PFC IR,
y_based pause_frame
\~ Y N4 18 NA Y ‘,D\ §EE
ofc_enable 16 RI 0x0 g;; 1 B, {¥8E PFC B ThaeFI AT LAIR A
T IP)S o
ctore rx te 5 - 0x0 EXR 15, SMEBUR IR ESWIEBER
- XATEE RRIENFEB KT
stats_read_snap 14 RW 0x0 BAR 18, ERSITEESNERE,

\\ 5 \is == DD‘\I—‘II— 355/\2
stats. take_snap 13 Wo 0x0 ﬁg;;g;égg{:%ﬁ#%ﬁﬁﬂqéHJ{EE BfR%E
tx_pause_frame_zero 12 Wo 0x0 Bl 18, k3% 0EE .,
tx_pause_frame req " Wo 0x0 BEAR 18, REFEm.
transmit_halt 10 RW 0x0 A1 I&XEIE; ERORAERNEL.
transmit_start 9 RW 0x0 ER 1A EFE; ERO0BEELRFE.
back_pressure 8 RW 0x0 Ejz 1 HT]';b?'f 10M/100M 9% TARLRT, {2

ﬁbﬁ’j_ilj]ﬁbo
stats _write_en 7 RW 0x0 BR8], FitEHEEEARMNR.
. EAR 1B, IEGITEERBSEK, XN
inc_all_stats_regs 6 wo 0x0 L8 T S L
clear all stats regs | 5 Wo 0x0 BER 1 BRI B SIS FES; EAORTE
- - MREF BT & e .
B 1 FIEBEMDIO 20 ;184 0 BPA{EBEMDIO
man_port_en 4 RW 0x0 %0
. ER 1 FMERERERIE; EH0REFERLE
enable_transmit 3 RW 0x0 .
BiE.
. B2 1 FIERERIGRIE; 1B 0 irA{EEeEI
enable _receive 2 RW 0x0 .
B,
loopback_local 1 I 0x0 BN 1 BIERE local IR[E]; {E R 0 BFE{FRE
local ¥A[E],
| oopback 0 RW 0x0 FEHIGF M BY 1oopback 5Bl

5.3.3.2 network_config (0x0004)

5 TE AR #id
sgmii_mode_enable 27 RW 0x0 %j] 1 AHRERE sgmi i #R3X; {67 O BIZAERE omi
Y
BER 1 BB EEAERTER; ER 0 BFEE
en_half _duplex_rx 25 RW 0x0 Lol Y T AS 5
receive chacksun EH 1 BHZEY S EMEE IP. TCP, UDP #RICHIHRL
- - 24 RW 0x0 W{E; EH 0FHZWAEAKEE IP. TCP. UDP
offload_enable N
RICHIRR B
disable _copy of pause 23 RI Ox0 {4 1/} pause WA B2 774% E ; (&4 0 B pause
_frames MEEFHEE.
. ' axi BELBURAITE . B 0 FTHURAIZEA 32bit;
data_bus_width 22:21 | RW 0x0 (B 1 FEGRAE R 6dbit; (A% 2 FIEURMAE
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73 128bit,

mdc_clock _division

20:18

RW

0x2

apb BHh S5 ZE (apb BHMSTER S 100MHz)
5335 = RO B AR 4 mdc BeFgd . (B 9 0x0 B 8 4341
B9 0x1 B 16 43831; {BJ9 Ox2 B 32 43301; A
0x3 B 48 5340 ; {&F 0x4 B} 64 4385; {EH 0x5
B 96 43871; {EJ9 0x6 B 128 4380; 1B Ox7 B
224 4355,

fcs_remove

17

RW

0x0

ER 1 FHRERCEEREBEREHE; EA
0 FHEWIR A £ IERE B EIFHE.

pcs_select

11

RW

0x0

B9 1 B{ERE TBI 3EOAY pes THRE; 1B 0 BHE
BEGMII/MI | O pes THEE.

gigabit _mode_enable

10

RW

0x0

{EA 0 RO XBIA MI| 3 TBI Bf, MACIRZE
BLE 7 10M/100M; {75 1 B4R % GMI |
5 TBI B, MACERZEELE AT IK.

pcs_select it E 1, gigabit _mode enable F
1, T segmii #O; pes_select LE 1,

gigabit_mode_ enable Bt E 0, 2B I/ T+ Ik
sgmii %[ ; pcs_select BLE 0, gigabit_mode_
enable BLE 1, 2FJK rgmii 3£ ; pcs_select
EZE 0, gigabit_mode enable BiEE 0, 2B JK
/1 rmii O

copy_all_frames

RW

0x0

B 1 RS E XK ThRE ; (B8 0 BHEYR
73 [ RE IR I EE

jumbo_frames

RW

0x0

ER 1 R EKERAKA 16k ZHRIRC. BEA
0 BRI AAIAIBKE &K 16k FTIRIL .

ful |_duplex

RW

0x0

BEA 18 mac ALNITHER; EA 0 B mac A
WITHER .

speed

RW

0x0

B9 1 BB E mac IRZEJ 100M; B 0 BIECE
mac JEZEH 10M, % bit10{EF 0AY, bit0 fd
bit10 —#2{FMH.

5. 3. 3.3 network_status (0x0008)

15 fir wE | (e ik
reserved 31:4 RO 0x0 1RE8
EAH 1B mac AZWNITER; ER 0K mac
full _dupl 3 RO 0x0
mac_tutl_duplex i FEMTAER
Man done 5 RO ox B9 1 B phy B mdio AT AIRES; EH 0B
B phy B9 mdio AIEZEHIRZES.

Mdio_in 1 RO 0x0 Mdio_in S|BIRYE.

. {RIEIR pes |ink R7ES. EA 1 B pes |ink;
Pcs_link_state 0 RO 0x0 1% 0 B pos 38 | ink.
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5.3.3.4 dma_config (0x0010)

5 Mg

15 i | &S

EffE

)%

send_bcast_to_all _gs 31 RW

0x0

EA 18, TURRERIE— AR &R
ML EEIFTARAT.

dma_addr_bus_width_1 30 RW

0x0

dma BYHBHEIBE . {E 9 0 B dma Mt FE F9
32bit; 1B 1 BT dma HHE{IFEH 64bit,

tx_bd_extended _mode_en 29 RW

0x0

B 1B, fERELEY RimAFFEN.

rx_bd_extended_mode_en 28 RW

0x0

B 1 B, fEREIRIEY RMIAFFHE,

reserved 27 RO

0x0

RER

force_max_amba_burst tx | 26 RW

0x0

B9 1 BBLE &% F7 6 dma BY burst 1A E| &
K{E;ER 0 BB E &% /516 dma BY burst
BB HmKE

force_max_amba_burst_rx | 25 RW

0x0

& 1 BEC B Y75 [5) dma BY burst 1A E| &R
KIE;ER 0 BB E RS E dma B burst
KB HEKE

force_discard_on_err 24 RW

0x0

E9 1 BTYiER| used bit {EN 1 B, BEIE
FRI; EHROBRAEFR.

rx_buf_size 23:16 | RW

0x02

DMA IEWNEFZEIACE . {89 0x01 B, DMA
BUWEETF 64 75 ; {E9 0x02 B, DMA 33U 4E
17 128 =75 ;{4 0x18 e, DMA UK 4E7F 1536
FH5; {E7 0xa0 BF, DMA 3ZUYLETF 10240 F
T3 ; {89 Oxff BF, DMA 3EYNEETF 16320 F15,

reserved 15 RO

0x0

RE8

reserved 14 RO

0x0

RER

crc_error_report 13 RW

0x0

B 1B, EBEFRIRFTEY 16bit TR

HERIR

infinite last_dbuf_size_
12 RW
en

0x0

BRI R, RRBBEEFNRE— MR
=L ES:R

tx_pbuf_tcp_en 11 RW

0x0

B 18, A4 %%/ IP, TCP #0 UDP 3R
X HIRH B

tx_pbuf_size 10 RW

0x1

REF R EFREEFE. BRI, %
EHERETFRE R 4K F5; EH 0B,
REFBERLEFRE 2K FT.

rx_pbuf_size 9:8 RW

0x3

RN HEIREFRELE. ER 3, &
W ERCEFRE R 8K F5; {7 2 B,

WS EIRCEFRE A 2K F75;{5R 1 5,
RS ERSCE IR 9 2K 7455 {E 9 0 B,
BB ERCEFRE S KFT.

endian_swap_packet 7 RW

0x0

B 1 BRHRSOEE A Kin; ER 0 BFIRTE
B A/,

endian_swap_management 6 RW

0x0

B 1 BHER R E AKIG; ER 0 Bk
T E J /)N o

hdr_data_splitting_en 5 RW

0x0

B 1 B, WMXHBIBEMLDTER.

RW

amba_burst_length

0x4

axi BRZ& burst HERXKERE. BEAH
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5 Mg

5

E{fE

ik

5'bixxxx AT burst g K1 KN 16; E K
5'b01xxx Bt burst Sx A{E )9 8;1E 59 5 'b001xx
Bl burst &R K{EA 4; {EX 5'b0001x/00001
Bt burst S A{EJ 1;18 79 5'b00000 B burst
mATEA 256,

5.3.3.5 transmit_status (0x0014)

o/}

BN

ik

reserved

0x0

RE8

tx_used bit read_
midframe

12

0x0

FH % buffer #1ERT, H—MRCFERTIE
BY, X ANMRCHEXAIERFFE R used bit
FERZ0. MEXNbit B, bitd By

amba_error Shim. 5 15K

tx_frame_too_ large

11

RW

0x0

RIZMILKK, TEESZHI SRAM B, anRx4
bit B3, bit4 BY amba_error Him. 5 1
BRR

tx_dma_lockup_detected

RW

0x0

k% E DA SE. B 155K

tx_mac_lockup_detected

RW

0x0

ZEFEMACHIE. 5 1750

resp_not_ok

RW

0x0

BEMNSFEER. 515K

Late collision_occurred

RW

0x0

REERAR, RETFIEXRBR.

Transmit_under_run

RW

0x0

REFIE. BTRXHIFELRY, FIE—PIEE
REMRCHE XA bit BYMR -4
EREEERTR, SH—MNESEEHERT
Bt. 5175k

Transmit_complete

RW

0x0

HIRXEETERE AR 5 175K

Amba_error

RW

0x0

EA AXI $8IR, ZERTHIR. NI ERFRE
AR SCATHIN$E IR : BRESP $£iR 0 buffer
REAB (AAEFRELNBSBIRCLEE
1E\ FCS $&1R. tx_er B - & DMA Y buffer
RERENTHRCKENBESEY. —L AXI
HIREIESE MAC X IXEBREN, X LIFR
T, tx_er FSREHAXMNbit FfSEH. B
1750

Transmit_go

RO

0x0

BERHITIRS « INRPS KX EEFIT. R
DMA % OEF, iZbit X3 tx_go BIE

Retry_limit_exceeded

RW

0x0

BHERXRS. 515K

Collision_occurred

RW

0x0

ISR AR, 78 100/10 $E50AT, XA bit
REBRBIARFIERHZR, ETIERET, H
INIERTHZERT, XM bit . B 13560

Used bit read

RW

0x0

LR &L E IR TR used_bit RIEBT A
513554
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5.3.3.6 receive_qg_ptr (0x0018)

5 Mg

15 fi *E | E6{E A
dma_rx_q_ptr | 31:2 | RW 0x0 q0 BABI B E IR FFEE E it bk .
dma_rx_dis_q | 0 RW 0x1 B9 1 B q0 AT TS B A 0 B a0 PAFIFEEW B

5.3.3.7 transmit_q_ptr (0x001C)

15 i EE | E4ifE iR
dma_tx_q_ptr | 31:2 RW 0x0 q0 BABIRY & EFEIR FFEEE bl .
dma_tx_dis_q | O RW 0x1 {EA 1 B q0 BAFI A X T3 1B A 0 B 00 BAFI A X B .

5.3.3.8 recevie_status (0x0020)

5 i |85 | EhifE iR
reserved 31:6 | RO 0x0 {RE8
rx_dma_lockup_detected | 5 RW 0x0 Y55 DVA S ERTRI S . B 155K
rx_mac_|ockup_detected | 4 RW 0x0 EUW 5[5 MAC S ERT RIS . B 1550
resp_not_ok 3 RW 0x0 HI bresp FBiRATRIS. B 15K
FEUGE T  INER sram TR ; SR SCLERAT,
Receive overrun 2 RW 0x0 A ERIRICIRZS - 30 DMA buf fer i th BRI .
- X DMA #21E3R1%, buffer 2R E HH IS
. 51 5%
Frame_received 1 RW 0x0 ARSI FiEERRNS. B 155K
buffer ARIA#RE. ZFH— buffer B15
Buffer_not_available 0 RW 0x0 $HERMA buffer BELMEMRTNIS . DIA S7E#

YIRS RATEFIEIE S, BRI L IIESATH.
5 1556

5.3.3.9 int_status (0x0024)

15 fii | 85 | EufE i35
wol interrupt 28 RO 0x0 EA 1 RRREMERESH L% ; ERH O K
- RREEMEGREESEHEE.

receive_lpi_indication_ 07 RO 0x0 BR 1 RBRREBEWAEEDFERS bt X35; &
status_bit_change 70 TRBFW A ERINFEIRS bit R,
pcs_auto_negotiation_ 16 RO 0x0 {EH 1 3RK pcs BMETEMR; 5 03K pes
complete B EARTER .

B 1 RRINERHETS B ext_interrupt_in &
external_interrupt 15 | RO 0x0 B EFB. EX 0 Kz h B S

ext_interrupt_in RX&ME)_EFE.

A1 3R pes B link IR7SEZT, (HA 0 R

| ink_change 9 RO 0x0 ﬁ:jﬁl‘] T:!T:; :I)ﬁ?;;’;ﬂiﬂx“o'{k B B 0 R/
transmit_complete 7 RO 0x0 BER 1 F/REETR. EA 0 RRKIERTHK-
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15 fii |85 | EufE i35
> — AR Y LY =] \::L—' . \\
tx_used bit_read 3 RO 0x0 1%%]1 %mfﬁgﬁm’@] Lleed bit. HH 0%
R&IEFE)%1%EE] used bit.

. ER 1 TRIFW S E1EE] used bit, R 03K
rx_used_bit_read 2 RO 0x0 U 32352 used bit.
receive_complete 1 RO 0x0 8% 1 K= RIBLFHE sran £ {5590

- FTRIRIORFE sram B,
BEA 1R rmdio BEERIRIE (AN 0 R /Rmdio
management_frame_sent 0 RO 0x0 s wam
RIERIRIE

5.3.3.10 int_enable (0x0028)

5 fii | B | EfiE i35
enable_tx_lockup_detected interrupt 31 [ Wo 0x0 {ERE & 1% 75 [E1 ZE A 46 iy
enable rx_lockup_detected interrupt 30 | Wo 0x0 {EREFEU AT [E) 22 (A 44 o
enable_tsu_timer_comparison_interrupt | 29 | WO 0x0 {E&E TSU AT ES EL B I
enable _wol_event_received_interrupt 28 | WO 0x0 {55 BE W) 4% MR T 5 {4 FE 18T
enable rx_lpi_indication_interrupt 27 | WO 0x0 {FREIEW A BRI s R T

BE TSU IR F 7R K
enable_tsu_seconds_register_increment | 26 | WO 0x0 gﬁb HERHREFREKT
enable ptp_pdelay resp_frame_transmit
e YRR 25 | WO | Ox0 | fsEAE PTP HERTT IBHR ST H R
enable ptp_pdelay req frame_transmitt NN "
o -Prp_paetay_req_trame_ 24 |WO | 0x0 | fEE&E PTP RERERIRST A R
enable_ptp_pdelay resp_frame received | 23 | WO 0x0 {F8E PTP ZEAT Iz iR 4R SCIEYL b i
enable ptp pdelay req frame received |22 | WO 0x0 {$8E PTP ZEATIE R IR STIEUL i
enable_ptp_sync_frame_transmitted 21 | Wo 0x0 {F8E PTP [El&3R 3L 4 P i
enable ptp_delay req frame_transmitte . "
: -prp_delay_req_trame_ ' 20 (WO | 0xO | {48 PTP FERHESRIRST AL M -RIG
enable_ptp_sync_frame_received 19 | WO 0x0 {F8E PTP [E] 4R SCHEW Iy
enable ptp delay req_frame received 18 | WO 0x0 {$8E PTP ZEATIE R IR STIEUL
enable_pcs_|ink_partner_page received | 17 | WO 0x0 SEE PCS FEIZE X i D1 FEUS
e.:nable_pcs_auto_negot|at|on_comp|ete_ 16 Lwo 0x0 1545 PCS [ IS5 i ch
interrupt
enable_external _interrupt 15 | WO 0x0 {ERESMNER A
enable_pause_frame_transmitted_interr “ . )
ot 14 (WO | Ox0 158 BE E 1S o £ 6 o BT
enable_pause_time_zero_interrupt 13 | WO 0x0 {FREE {=/TEME R 0 dalEh
enable_pause frame with_non_zero_paus “ . .

. 12 | WO | Ox0 FaEIEREE Ehih T
e_quantum_interrupt

NA b /h —‘=— [== N g Y
enable_resp_not_ok_interrupt 11 | WO 0x0 Eﬁb resp/hresp RS RER I

e by
enable_receive_overrun_interrupt 10 | wWo 0x0 {F REFE AR R h Iy
enable_link_change_interrupt 9 | Wo 0x0 {FEREEIEIR A I Hh iy
enable usxgmii_interrupt 8 | Wwo 0x0 {FHBE USXGMI | 3£ 5 iF
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5 i | w5 | SuE ik
enable_transmit_complete_interrupt 7 | wo 0x0 {FRE & IE e P
enable_transmit_frame_corruption_due_ fERERT AXl BEEBIRSEEIRX
_ 6 [Wwo |oxo | et
to_amba_error_interrupt £ % 5 i
enable_retry_limit_exceeded or_late ¢ {58 BB =i PRI S IE BT /s h
.. . 5 wo 0x0 -
ollision_interrupt &7
enable_transmit_buffer_under_run_inte B LS A 472 A fr b e
4 |Wo | 0x0 e & X E 1T KB P
rrupt
ble t it d bit d int
z:a e_transmit_used bit_read_interru |, | 0x0 [EEEL E used bit JEFREF
bl i d bit d int - N "
ina e_receive_used bit_read_interrup | | 0x0 (B LS used bit JEFRER
enable_receive_complete_interrupt Wo 0x0 S BEFEU ST AR R T
enable_management_done_interrupt 0 |wo 0x0 {$RE mdio ¥EOFER H &R
5.3.3.11 int_disable (0x002C)

b i | BE | EhfE ik
disable_tx_lockup_detected_interrupt 31 | Wo 0x0 FAFEE & 1% F5 a1 25 46 A i
disable rx_lockup_detected interrupt 30 | Wo 0x0 A BEREW TS 81 22 465 o
disable_tsu_timer_comparison_interrupt |29 | WO 0x0 E{FEE TSU HHATES EL 3 b Iaf
disable wol event received interrupt 28 | Wo 0x0 {55 BE W 4% M fig I8 (- U o

&b 43L - =] I bl_\
disable_rx_lpi_indication_interrupt 27 | WO 0x0 Eﬁﬁb?&qiﬁmﬁ DR
BE TSU I EFP R HFa518
disable_tsu_seconds _register_increment 26 | WO 0x0 %ﬁ?b RECEAE
K i
disable ptp_pdelay resp frame transmitt E{EEE PTP R & IBIRSCIE M
25 | WO 0x0 .
ed rh 7
disable ptp _pdelay req_frame transmitte EERE PTP IERHE K IR ST IE 4
24 | WO 0x0 .
d Hh iy
&% PTP IERT I (4RSI
disable ptp_pdelay resp frame_received 23 | WO 0x0 ig Ae R B IR S
&% PTP JERTE RIRCIE
disable ptp_pdelay req frame_received 22 | WO 0x0 ig Ae SERTIAR BT
disable ptp_sync_frame transmitted 21 | WO 0x0 HIERE PTP [El253R ST (&4 P B
45 PTP JEATIES
disable ptp_delay req frame_transmitted | 20 | WO 0x0 igﬁb ERTARISI A
disable ptp_sync_frame received 19 | WO 0x0 EHIERE PTP [E]253R SCIEW P i
&¢ PTP IEATHES ¥
disable _ptp_delay _req_frame_received 18 | WO 0x0 %1?% FERTIAR ISR
rh i
4 PCS YEHERT I8 T
disable_pcs_link _partner_page received 17 | WO 0x0 ;ﬁﬁb FESOR S DU
disable _pcs_auto negotiation_complete i 16 | wo 0x0 AL POS B 1 A5 Al o
nterrupt
disable_external _interrupt 15 | WO 0x0 FKEEEINER P Itf
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5 fMg
2} i | E5 | ElufE R
S-LsabIe_pause_frame_transmltted_l nterru 14 L wo 0x0 S £ 5T S A 46 B
disable_pause_time_zero_interrupt 13 | WO 0x0 EEREE{=AT8){E AN 0 PR
di sabIe_palause_frame_wth_non_zero_pause 12 | wo 0x0 S 4 T S
_quantum_interrupt
: . EEHE bresp/hresp 5 5% I
disable_resp_not_ok_interrupt 11 | WO 0x0 & 47ehiln
disable_receive_overrun_interrupt 10 | wWo 0x0 A RE IR B AT I
disable_link _change_interrupt 9 wo 0x0 K EREEIRS T i
disable_usxgmii_interrupt 8 | WO 0x0 EERE USXGMI | £ i
disable transmit_complete_ interrupt 7 | Wwo 0x0 HiFaE & E ST A I
disable_transmit_frame_corruption_due_t 6 |wo 0x0 KFEEERT AXI R&IEIRSH
o_amba_error_interrupt I EEIR P
disable_retry limit_exceeded or_late co HEREFB L Tk IR &l =k ZE A
llision_interrupt 5 |10 0x0 Etan]; it
<:L|‘zibIe_transmlt_buffer_under_run_l nter 4 Wo 0x0 {8 P T A B e
:lsabIe_transmlt_used_blt_read_lnterrup 3 Wo 0x0 EBEE L used bit BEhE
disable receive used bit read interrupt |2 | WO 0x0 FHIFREFEUW used bit JEHHT
disable_receive_complete_interrupt 1 WO 0x0 EE eI TERR R BT
disable _management_done interrupt 0 |Wo 0x0 HIERE mdio BEO TTAK I
5.3.3.12 int_mask (0x0030)

15 i | &S5 | EfifE R
tx_lockup_detected mask 31 RO 0x0 & 1% 77 [E) 22 pR) #65M) op B 5 ik
rx_lockup_detected mask 30 RO 0x0 TR 75 [ 25 ARG R i R R
tsu_timer_comparison_mask 29 | RO 0x0 TSU 1A 28 bk 5 By e ik
wol_event received mask 28 | RO 0x0 XX £ MR 25 3 UA o I R e
rx_Ipi_indication_mask 27 | RO 0x0 U5 B IhFESS 7= P I ik
tsu_seconds_register_increment 26 | RO 0x0 TSU T2 Fb 2% & 17 2518 < ch T FR ik
ptp _pdelay resp frame transmitted |25 |RO 0x0 PTP JERT iz tE $R ST 1% 4 0 i R it
ptp_pdelay_req_frame_transmitted 24 | RO 0x0 PTP ZEBT1E 3K 2 S A& 561 P i R ik
ptp_pdelay resp_frame received 23 | RO 0x0 PTP JERT iz fE R STIEUA R I B i
ptp_pdelay_req_frame_received 22 | RO 0x0 PTP ZEBT1E 3K 2 SCHEUL R i R ik
ptp_sync_frame transmitted 21 RO 0x0 PTP B4R 3T 155 o I R ik
ptp_delay req_frame transmitted 20 | RO 0x0 PTP ZE A7 5K 4% 3C 15 46 & B R ik
ptp_sync_frame_received 19 | RO 0x0 PTP [E12B4R SC3= Ui B G ik
ptp_delay req frame received 18 | RO 0x0 PTP JERTIE K R STIEUA o I R i
pcs_link_partner_page_received 17 | RO 0x0 PCS % $3& X ur D1 FE ST B o iy
pcs_auto _negotiation _complete mask | 16 | RO 0x0 PCS B ST AR P B ik
external _mask 15 | RO 0x0 INER B I R ik
pause_frame_transmitted mask 14 | RO 0x0 57 (= o1 % &6 o B R
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i3 fii | EE | EfifE iR
pause_time_zero_mask 13 | RO 0x0 F=REM{E A 0 PET Rk
ause_frame_with_non_zero_pause_qu . "
patise_Trame WITh-non_zeropatise %112 |ro | ox0 | EBESEM-h TR
antum_mask
b /h =558 by
resp_not_ok_mask 11 RO 0x0 ﬁi;esp resp {8 SR & IF T
receive_overrun_mask 10 |RO 0x0 FEWB AT A i R i
| ink_change_mask 9 RO 0x0 RS T R i
usxgmi i _mask 8 RO 0x0 USXGMI | 33O i F ik
transmit_complete_mask 7 RO 0x0 &% ST R R il
transmit_frame_corruption_due_to_a AT AXl B&ERSEIREIRF
6 RO 0x0 -
mba_error_mask Wt 57 i
retry_limit_exceeded or_late _colli e e
) 5 RO 0x0 8 H 35 PR 1) =k S et o 52 v i B e
sion_mask
transmit_buffer_under_run_mask 4 RO 0x0 BIEEF R PR
transmit_used bit_read mask 3 RO 0x0 %1% used bit iAW Filk
receive used bit read mask 2 RO 0x0 U used bit iEPET R
receive_complete_mask 1 RO 0x0 TR RK T R i
management_done_mask 0 RO 0x0 mdio FEO ST P B FEikk

5. 3. 3. 13 phy_management (0x0034)

15 iz WE | E(ifE iR
uritel 30 - 0x0 EAH 1 Bf mdio {£% Clause 22 frame; {EA 0
B} mdio {54 Clause 45 frame,
L mdio fEHIHYRZ Clause 45 frame B, {E 5 2'h0
RFEMU, ER2'0 REIITSIRE, ER
operation 29:28 | RW 0x0 2'n2 KF[IEBVEIEE, EH2'h3 KIRIERL.
L mdio fEHMIFYZE Clause 22 frame B, {HH 2'h2
RFTIEERIE, BN 2'h KEBHRIE.
phy address 27:23 | RW 0x0 phy thilk
register_address 22:18 | RW 0x0 phy RERE1FEE bt
phy write read data | 15:0 RW 0x0 mdio }%/ B IE
5.3.3.14 pause_time (0x0038)
15 L ¥E | 84 P70
reserved 31:16 RO | 0x0 REBFEY
_ U pause EFFER, REFHAIE pause IE
quantum 15:0 RO 0x0 =22 O

5.3.3.15 tx_pause_quantum (0x003C)

i3 i EE | 8 iR
quantum_p1 31:16 Rw | OXFFFF | %i% pause E-FRLF LR 1 B4 1% pause MAY
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15 L EE | E(ifE P70
pause EEE A\,
LSRN =_ LSS ﬁ F = 1_—-|
quantun 150 R | OFFEF ii\ﬁ_é pause 2 & X pause M pause EHE

5.3.3.16 jumbo _max_length (0x0048)

15 i BE | EufE i35
reserved 31:14 RO 0x0 1=E8
I E, &= 79 16383 £, 32 FH#
jumbo_max_length 13:0 RW 0x2800 %%ﬂb -:}; H\ijcﬁjj e P R
IR R A{E A 16300 FF5,

5.3.3.17 hs_mac_config (0x0050)

b4

et

L

=]

EffE

iz

preamble_in _crc_rx

8:7

RW

0x0

EW Bl preamble 25K HE E A 0B preamble
AE2E5RKEITE,; {E)9 18 7MS bytes of preamble
SERKWITE; B 2 BET B preamble 51T
. 1B 3 0} 4MS bytes of preamble E5KIETE,

preamble_in_crc_tx

6:5

RW

0x0

RiZFElpreamble 25K HE E A 0B preamble
AE2E5RKEITE,; {E)9 18 7MS bytes of preamble
SERKWITE; {EA 2 BET A preamble 51T
&, {4 3 0} 4MS bytes of preamble E5KIETE,

hs_mac_speed

2:0

RW

0x04

BLE hs_mac_speed 5| B /R mac IRERE. E
79 3'h0 B3R 7R mac IRE 73 100M; {EA 3'h1 BHRIR
mac IRZE A 1G; {9 3'h2 BRI mac IREJg 2. 5G;
B 3'h3 B3R/~ mac iIRZE A 56, {HA 3'hd BHXFER
mac IRZ 5 106G,

5.3.3.18 axi_max_pipeline (0x0054)

i i EE | EhfE ik
aw2b_max_pipelin 15:8 RW 0x1 axi B H aw 818 outstanding KB
ar2r_max_pipeline | 7:0 RW 0x1 axi BZH ar 818 outstanding xR K1E

5. 3. 3. 19 hash_bottom(0x0080)

1 i EE | 86{E faiR
address 31:0 RW 0x0 hash it EIEE—1 32bit H RS

5.3.3.20 hash_top (0x0084)

b i EE | 86{E faiR
address 31:0 RW 0x0 hash it FIE & 32bit HFFRR
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5.3.3.21 spec_add1_bottom (0x0088)
15 i B | S4E ik
Brtbitay 8 x5 3 8]0, BExRE[31:0]bit. Bit0
address 31:0 RW 0x0 RF|WUFTZ BT R EIE, BN TREEBINE—FD
B KA L

5.3.3.22 spec_add1_top (0x008C)

5 tr | w5 | st ik

reserved 31:17 | RO 0x0 1=E8

XAMEH bt IR 2 A L BIRYIR ST HY MAC B9 [ 3t
Filter_type |16 RW 0x0 HESY MAC HY B Otk . 1% B 5 0 B, SRR L4 B Ao il ;
WEA 1R, GEREEERIE

FFE AL 1. RERY B Rttt /R b3k Y 8 155 5 B 4,

dd 15:0 | RW 0x0
address X BiRE[47:32]bit

5.3.3.23 spec_add2_bottom (0x0090)

15 fi x5 | i ik
Bryttbitay 8 fiiF 15 3 8 0, BAZ[31:0]bit. Bit0
address 31:0 RW 0x0 RFMUERT 2 3BT 2 823, BN TREZINE—FT
B R B UL

5. 3. 3. 24 spec_add2_top (0x0094)

i | %5 | SNfE ik

reserved 31:30 | RO 0x0 =28

ESE, NEEREMASE T, bit24 5HI BB
Filter_byte mask | 29:24 | RW | 0x0 BWIINE—NEFEY. bit29 155 2EF L RERIIN &

BE—1TF%,
reserved 23:17 | RO 0x0 =28

XS bit BRI 2 B L BIEIRSCHY MAC BI R
Filter_type 16 RW | 0x0 ik sk MAC RO B Btthit . WE A 0 B, JRIKIEBER

Hotlb; WEX 1B, R EERGRIE

FREMAE 1. PLACRY B RVt /REERY 8 IF 5 5 F

dd 15:0 |RW | 0x0
address X 4, BIRE[47:32]bit

5.3.3.25 spec_add3_bottom (0x0098)

i i EE | EfifE ik
BrythitaY 8 LFT 38 0, BEARR[31:0]bit. Bit0
address 31:0 |RW 0x0 KT ZIBT 2 2%, BN TEREZINE—FT
BB KB UL
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5.3.3.26 spec_add3_top (0x009C)

i fi |5 | &HfE ik

reserved 31:30 | RO 0x0 =8
ESE, NEERENASEMIL, bit24 5HI 2B

Filter_byte_mask | 29:24 | RW 0x0 BB E—NFT.bit29 IFHI R B L EIEW RN &
B—1MF%,

reserved 23:17 | RO 0x0 {REZ
XAMEE bit EEEIER 2 LB BIR ST MAC BIIR

Filter_type 16 RW | 0x0 Hhiibsk MAC RY B BItthit. WE A 0 B, FRIKLLBER
otk ; & B 1B, EREEEUFRERLE

address 15:0 | R 0x0 $FEHBLE 1. I:EQSJZE"]EE"Jf@iJJ:/ﬁf@iJJ:E"] 8 iiF¥5 5 %
4, BIRE[47:32]bit

5.3.3.27 spec_add4 bottom (0x00A0)

15 fir x5 | &fiE ik
HHHbhtA 8 f1F5 3 /0, A2 [31:0]bit. Bit0
address 31:0 RW 0x0 RFMUERT 2 3BT 2 823, BN TREZINE—FT
R B UL

5.3.3.28 spec_add4 top (0x00A4)

18 fii | i8S | E{ufE iR
reserved 31:30 | RO 0x0 {RE8
EEfT, NHEBRENREM L, bit24 1552
Filter_byte_mask | 29:24 | RW 0x0 BEWEINE—FEY. bit29 FHI 2B LRIERE
HEE—1FT.
reserved 23:17 | RO 0x0 {RE8
XAMEF bit TR 2 A ELRIEYIR ST HY MAC BYIR
Filter_type 16 RW 0x0 Huibsk MAC Y B RVttt WE R 0 B, IR B/
ik, EER1E, EEERIEE
ML 1. LR BRIt /R 8 ALFETS 5
address 15:0 | RW 0x0 4, EHRE[47:32]bit

5.3.3.29 tsu_ptp_tx_msb_sec (0xOOES8)

5 i EE | EE R
reserved 31:16 | RO 0x0 1%E8
PTP R A X # . XANFFERMEE 1588 AR E
Timer seconds | 15:0 | RO 0x0 FEEEH, S— 1 PTP A EFHAISFD @I MI | FZORT,
- 2§ MAC IRAZ]—™ PTP sync Bk delay_req IR3CAT, &
Hikdt. SERFHA, BER—HHT.
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5.3.3.30 tsu_ptp_rx_msb_sec (0xO0EC)

2} fi 5 | SiufE ik
reserved 31:16 | RO 0x0 1=E8
PTP #RICIFW IV E . XN FFEEMEE 1588 IHAI=5#0FH
. HFEREH, H— PP LXEEHAISFDEIT M| O
Timer_seconds | 15:0 RO 0x0

4 MAC IR BIE—A PTP sync B¢ delay_req 3x3ZAT, &
MASE. SESEHT, BEEN—1 I,

5.3.3.31 tsu_peer_tx_msb_sec (0x00F0)

b fi ®E | 8 ik
reserved 31:16 | RO 0x0 =28
PTP PEER R & XF# . XNEFaEhEE 1588 ITATE:
WEGREH, L— PTP Li% peer FFHY SFD BT
Timer_seconds | 15:0 | RO 0x0 Ml #ZFOBT, 2 MAC iR A ZE|— PTP pdelay_req 3%

pdelay_resp IRXHT, BF&LE. HEFEmEHMET, EF
B—

5.3.3.32 tsu_peer_rx_msb_sec (0x00F4)

2} fi 5 | SiufE ik
reserved 31:16 | RO 0x0 =8
PTP PEER R XX #W# 8 . XS fFaehEE 1588 1HAT3:
MEEFEREH, H— PTP L% peer EHAY SFD @S
Timer_seconds | 15:0 RO 0x0 MIT OB, 2 MAC IR 3 E]—A PTP pdelay_req ¥

pdelay_resp IRCHT, BF&LE. FEFEHET, EF
B— .

5.3.3.33 octets_txed_bottom (0x0100)

15 i EE | 8E(ifE 3%
count 31:0 RO 0x0 IEfREIEIRSCHIR 32bit, 8 il

5.3.3.34 octets_txed_top (0x0104)

15 i EE | 8E(ifE 3%
count 15:0 RO 0x0 IEffRIERCES 16bit, 8 il

5.3.3.35 frames_txed ok (0x0108)

o/}

fi

E4=]

E{fE

ik

count

31:0

RO

0x0

IEff & IERICE, 10
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5.3.3.36 broadcast_txed (0x010C)
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15 i E45] SEHiE iR
count 31:0 RO 0x0 1Effi & 1% Broadcast 3%
5.3.3.37 multicast_txed (0x0110)

15 i E45] SEHiE iR
count 31:0 RO 0x0 IERBA % Multicast HR3CE
5. 3. 3.38 pause frames_txed (0x0114)

15 i =5 ShifE iR
count 15:0 RO 0x0 IEffB & 1% pause IRICHE
5.3.3.39 frames_txed 64 (0x0118)

15 i =5 ShifE iR
count 31:0 RO 0x0 EMfAEKEA 64 FHRIRICE
5.3.3.40 frames_txed 65 (0x011C)

15 i w5 SEHiE 3%
count 31:0 RO 0x0 IEHREKEE 657127 FHZ AR
5.3.3.41 frames_txed_128 (0x0120)

) | w5 | shE #id
count 31:0 RO 0x0 EFf & EKETE 1287255 F35 7 (Bl HIR ST H
5.3.3.42 frames_txed_256 (0x0124)

15 L EE | ENiE iR
count 31:0 RO 0x0 IEfRAIXKETE 2567511 FH 2 [BRIIRCE
5.3.3.43 frames_txed 512 (0x0128)

15 i EE | EiE iR
count 31:0 RO 0x0 IEfRAIXKETE 51271023 T 2 BIHIIR T
5.3.3.44 frames_txed 1024 (0x012C)

15 i wE | §4fE iR
count 31:0 RO 0x0 IEffREKETE 102471518 FH Z B AIRICH
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5.3.3.45 frames_txed 1519 (0x0130)

15 i wE | §iE ik
count 31:0 |RO 0x0 ERRAIXIETE 1519716k T Z BIHIIR T

5. 3. 3. 46 tx_underruns (0x0134)

ﬁsz f | w5 | mtuE ik
reserved 31:10 | RO 0x0 {RE8
count 9:0 RO 0x0 R R E AT B E AR R EIR & RIS =  5ERR

5.3.3.47 single_collisions (0x0138)

H £ | w5 | siuE ik
reserved 31:18 | RO 0x0 1=E8

BRI L, T FE T A& 1 2 BB 2 B I 53R 3T
count 17:0 RO 0x0

#eE. TER.

5.3.3.48 multiple_collisions (0x013C)

15 i EE | EhifE P70
reserved 31:18 | RO 0x0 1RE8
ZHRIRIL, IHHERINAEZBNBE] 2 2] 15 N H3E
count 17:0 RO 0x0

WICHE. B

5.3.3.49 excessive collisions (0x0140)

15 L EE | EhifE P70
reserved 31:10 | RO 0x0 1%E8
_ BEOHSR, THHEABE) 16 NHRKZIERBIRICE = .
count 9:0 RO 0x0

EER.

5.3.3.50 late collisions (0x0144)

15 fir B | S4{E 3%
reserved 31:10 | RO 0x0 =E8
IR, TR B PEAT A fE I IR PR E. &
100/10 JRAEREF, FE—AMERFKEIRAHREINE, i+
count 9:0 RO 0x0

AR, ETIEXE, —MERARSHEEMRFT,
BRRME ARG FaR B BB,
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5.3.3.51 deferred_frames (0x0148)

i3 fir EE | SAE iR
reserved 31:18 | RO 0x0 {RE8
SRR . FEfRWAT, MNRE—RPIER, SEE
count 17:0 | RO 0x0 MBER, HHULRHERRIHE. P RBEIARFEIE
ITA BHIIRSCRT, it 1A

5.3.3.52 crc_errors (0x014C)

i fi EE | §fufE ik
reserved 31:10 | RO 0x0 %58
HUORRMEIR . fRIMAT, RAMECHAN, kEEERM
count 9:0 RO 0x0 —NEBERRAIR AT, ORI LB NE LA
BRI E. NEENTEANER. 5ER.

5.3.3.53 octets_rxed bottom (0x0150)

15 i EE | 8E(ifE 3%
count 31:0 RO 0x0 IEFRIEBRSCHUR 32bit, 8

5.3.3.54 octets_rxed_top (0x0154)

15 i EE | EhifE P70
count 15:0 RO 0x0 IEFFRWIRSCES 16bit, 8 il

5.3.3.55 frames_rxed_ok (0x0158)

i fi x5 | ElufE i)

count 31:0 | RO 0x0 IEFf TR S 3, 10

5.3.3.56 broadcast_rxed (0x015C)

i tr | w5 | st ik

count 31:0 RO 0x0 IE 35U Broadcast R3C#

5.3.3.57 multicast_rxed (0x0160)

15 fi ®E | SufE ik

count 31:0 RO 0x0 IEFHIEI Mul ticast 3RICE
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5.3.3.58 pause frames_rxed (0x0164)

b iz EE ShifE A
count 15:0 RO 0x0 1EFAHEUN pause FRICE
5.3.3.59 frames_rxed 64 (0x0168)

b iz EE ShifE A
count 31:0 RO 0x0 IEHRICE A 64 FHRIRE
5.3.3.60 frames_rxed_65 (0x016C)

15 fir 1545] SHiE i35
count 31:0 RO 0x0 IEFIEBKEETE 657127 I Z EIRIRSCH
5.3.3.61 frames_rxed_128 (0x0170)

15 fir ®E | EhifE i35
count 31:0 RO 0x0 IEFIEBK E TE 1287255 FH 2 B AIRSCH
5.3.3.62 frames_rxed_256 (0x0174)

b iz ®E | EhfE ik
count 31:0 RO 0x0 IEMBIRUCKE TE 2557511 FTZ ERYIRSCE
5.3.3.63 frames_rxed 512 (0x0178)

15 i #E | SfuE A
count 31:0 RO 0x0 ERBIEIKE7E 51271023 FH Z [BRIR T
5.3.3.64 frames_rxed_1024 (0x017C)

15 fir KE | EhifE ik
count 31:0 RO 0x0 IEFIEBKEE7E 102471518 FH Z BB
5.3.3.65 frames_rxed_1519 (0x0180)

5 i RE | SfE ik
count 31:0 RO 0x0 IEFIEBHKETE 1519716k FH 2 [EAIIRSTE
5.3.3. 66 undersize frames (0x0184)

5 i | #5 | s ik
reserved 31:10 | RO 0x0 1=E8
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IR RIET M
5 S
i3 i £ | 8fifE iR
BWR K E D MR, BWRSCKE N T 64
count 9:0 RO 0x0 FHRCHE, FWAIIRITEE CRC $HIRLITFTEE IR

B

5.3.3. 67 Excessive_rx_length(0x0188)

i3 i £ | 8fifE iR
reserved 31:10 | RO 0x0 1RER
BRI KEITARIOTE, HERWRXKEXT
1518 £ (ARALE T network_config ZH1E2EHI bit8
count 9:0 RO 0x0

FMbitd) /XM E, IFWAIMSTZ A CRC $HIR . X574
IREIEUHEHESEIR . 1IEERR.

5.3.3.68 rx_jabbers (0x018C)

1 i x5 | 8| ik
reserved 31:10 | RO 0x0 1=E8
FEWRIIRSTKE AT 1518 =35 (AARECE T network_
count 9:0 RO 0x0 config ZTFEEMU bit8 M bit3) I E, AR

A CRC $HIR . XFTHEIRTURUHFIESE IR . BB

5.3.3.69 rx_fcs_errors (0x0190)

15 i x5 | ZfiE ik
reserved 31:10 | RO 0x0 1RE8
X EFTEIR. WXKEAZRRFTH ARSI
£, EWHIIRICAE CRCEIRBKETE 64 F1 1518
FHZER (RECE T network_config F 728 HY
count 9:0 RO 0x0 bit8 £ bit3) 3. FEHINFHELE IR MILKEREY

KEHBFDHHAZHE, XMHtsiEk. BB
FCS $HIRAT, 1HEEK, FAEERTEHREMHRE, &
{ERE network_config ZHTFEEMI bit26 1HR T 155

5.3.3.70 rx_length_errors (0x0194)

i i £ | SfifE iR
reserved 31:10 | RO 0x0 {RE8
R ENTFAKEFEEBRIRXKENREH
_ B. WWHIEBKEH R RICKE /T 0x0600; #HRICK
count 9:0 RO 0x0

BENTFANKEFEERIRCKE; KEFqE. @id
FCE network_config ZTFesMI bit16. EER.
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5.3.3.71 rx_symbol_errors (0x0198)

i fi =5 | §fiE ik
reserved 31:10 | RO 0x0 =8
TEIRWHAE], rx_er BMATZWHIRCHE. EEIL/
_ IR, FFESBIRIT A Z BRI KERE . Tk
count 9:0 RO 0x0

R, ATIHBEHEER, RCEHERBRREIEK.

5.3.3.72 rx_al ignment_errors (0x019C)

i fi =5 | §fiE ik
reserved 31:10 | RO 0x0 1RE8
URXKELTZEYFTT  BIRCKEEH IR — 2
FHAKELE 64 FHE 1518 F¥5 (network_config &
count 9:0 RO 0x0 FEEM bit8 A bit3 #WELE) < (8], 33T A CRC $HiR.

TTHIEK. BREER; RXBBUKE; BRX
HBEYKETEERFTE, HHBSEK. EER.

5.3.3.73 rx_resource_errors (0x01A0)

i fi =5 | §fiE ik
reserved 31:18 | RO 0x0 1=E8
BWREEIR. BWEFRARRILE used bit HEAYIR
. SO 3 XA B 725 AT LAR AR IR (A BB AN FE R
count 17:0 RO 0x0

HIRTFENA R E—PEENRFE, IMHEA

KIBK. FER

5.3.3.74 rx_overruns (0x01A4)

15 i EE | EfifE ik
reserved 31:10 | RO 0x0 1RE8
_ B ERGEE, #IRRIRHUE, 85 S 52770 E iR
count 9:0 RO 0x0

MHE. TR

5.3.3.75 rx_ip_ck_errors (0x01A8)

i3 i £ | SfifE iR
reserved 31:8 RO 0x0 =8
IPLIIGERIR . T IP ARIEHIRM EFTHIRCHE -
_ XERTKEE 4 FTHM1518 EFH (WREET
count 7:0 RO 0x0

network_config 1M bit8 F bit3) |8, B&E
CRC $BiIR. RBEMSTHIR. REWFMEHEIR. ER.

V1.0 (2023-10-16)

WA © YBEERARBRAR 80



__ Phytium«is

TCERAR A R TR

5 Mg

5.3.3.76 rx_tcp_ck_errors (0x01AC)

H g | w5 | e ik
reserved 31:8 RO 0x0 1=E8
TCP kLG $EIR . FBTF TCP LIS SIR M EF ARSI
B, XERXKEE 64 F1F 1518 F1 (WAREE T
count 7:0 RO 0x0 . o oo . . . .
network config ZTFEEEI bit8 F bit3) 28], B&H
CRC $BiIR. RBEMSTHIR. REWFEHEIR. ER.

5.3.3.77 rx_dup_ck_errors (0x01B0)

H £ | w5 | e ik
reserved 31:8 RO 0x0 =28
UDP L5648 1= . FIT UDP LiRIGEE 1R EF AR ST
. XERTKEE 64 FHF 1518 T (NREET
count 7:0 RO 0x0 . . . oy .
network_config Z1EEERY bit8 F1 bit3) z 8], B%E
CRC $&i%.\ RBXFiEiR. RABMITEIR. 1IER.

5.3.3.78 tsu_timer_inc_sub_nsec (0x01BC)
5 fir EE | EufE ik
sub_ns_incr_Isb | 31:24 | RW 0x0 sub_ns BU{K 8bit &, 1588 itAfEE G AT4hi KIS
reserved 23:16 | RO 0x0 1=E8
b e inor 5.0 | R 0x0 sub_ns A 16bit {8, 1588 itHATEE MNAT4HIBKAIE.
- 24bit RIS E, FIIAZ 5. 86E-17 AR E -

5.3.3.79 tsu_timer_msb_sec (0x01C0)

o)

fi

E4=]

E{fE

ik

reserved

31:16

RO

0x0

RE8

timer

15:0

RW

0x0

tsu WWATRRE. EEMT IR XN FERTS.
7£ 1588 NIV EARTTEI 1 FOB, XA 48bit BITHEIER
K1 RN FERSERIR O ERIETBERES
788 RN 0 FrIgR D, XA 48bit HEHITHEST
B OxFEFFFFFFFFFF) B, TR : XN HFERNAERA
IXHMK 32bit FERWBNXRHA TR 48bit HIFH
ERBIRFHA.

5.3.3.80 tsu_timer_sec (0x01DO)

15 i EE | EfifE ik
71588 iHATEE RV E 7788, TSUHHBIRME. EAEEM
timer 31:0 | RW 0x0 32bit MitEIERIT#. XNMNEFEHRAE. 7 1588 HFb
TSR] 1 FORTF, XA 48bit BOIH S 1. XA
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o/}

e

i

E4=]

E{fE

ik

FESESEKESR O ERETREARESES RN
0 FFtam b, X4 48bit tAE M I H £ T X
OxfFfFFFFFFffe) B,

5.3.3.81 tsu_timer_nsec (0x01D4)

15 i EE | EhifE ik
reserved 31:30 | RO 0x0 1%E8
WIS, XNFERUE. BidiR(E 1588 it
e RS ERT AN ESER. KEE 1588 ITHtE:
. . BKEFESEBINMH(MRXNFHESRERZIEO, B
timer 29:0 RW 0x0

FHSAESERNSRIESHRD, XD AT
EEEROMBLFANENDEEENES T X
9999999xx) K B F1TIE K,

5.3.3.82 tsu_timer_adjust (0x01D8)

15 fir B | S ik
Add_subtract | 31 wo 0x0 5 1 8% 1588 itAI28{E; 5 0 finL 1588 itAT2E1E;
reserved 30 RO 0x0 1%E8
_ . THETEE IS KB . 1588 THETER AR HFERSMNFIIE KSR
sub_ns_incr 29:0 Wwo 0x0

PHE. WRFE, 1588 PEFRSERIELD.

5.3.3.83 tsu_timer_incr (0x01DC)

5 | %5 | s ik
reserved 31:24 | RO 0x0 {RE8
num_incs 23:16 | RW 0x0 BRESFHEEKNEE
RN aly 52 4 aly 55 44 343 ¥ = )

Altns inor | 15:8 | R 0x0 ;;figﬁ'fﬁﬁéﬂbﬁﬁﬁ%lﬁ’]ém/ BRI, BESHER

1588 ITRTER NFD H F 2SN FD T8, MEESART g

. K. X2 32bit MITHS|EKITBREERN 8bit.

ns_increment | 7:0 RW 0x0

tsu_timer_inc_sub nsec F XV S KEIEERN
24bit,

5.3.3.84 tsu_ptp_tx_sec (0x01EQ)

5 | w5 | muE ik

PTP $R3C & EFVEI[31:0]bit. XS TE2ERES 1588 it

. , IS EREH, H—1PTP X EEHA) SFD BT
timer 31:0 RO 0x0

MII FZEOR. 25 MAC IR A E]— PTP sync B delay_req
RXET, EHRE. FEEEHMN, EEN—) 5.
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5.3.3.85 tsu_ptp_tx_nsec (0x01E4)

5 rECEEL ik

PTP R L XMFLH . XNEHFRRMEE 1588 iTRTER N
| | WEGEBEH, H—1 PP ZEFLEH SFOEI NI
timer 31:0 RO 0x0

ZEOR. 2 MACIRAIZ]—4 PTP sync Z% delay_req 1R
XEB, BEFiAYE. SEEEHE, EEN— PR,

5.3.3.86 tsu_ptp_rx_sec (0x01E8)

13 i EE | EfifE ik
PTP R 3CIEW A # [31:0]bit, X PNETFEERES 1588 it
. . BN EEREH, 5— PTP X FHAY SFD #id
timer 31:0 RO 0x0

M1 EORT. 24 MAC IR BIE]— PTP sync 3§ delay_req
RCE, EAE. FEREHN, EEN— .

5.3.3.87 tsu_ptp_rx_sec (0x01EC)

15 i EE | EhifE P70
reserved 31:30 | RO 0x0 1%E8
PTP IR3CIZWANTP . XNHFERSMEE 1588 1HATEE4N
. _ WEESEH, H—1PTP XEXEEHAY SFD BT MII
timer 29:0 RO 0x0

O, 24 MACIRRIZE|—/ PTP sync B delay req 3R
XH, ERiAE. BEEEHE, BAK— .

5.3.3.88 tsu_peer_tx_sec (0x01FO0)

15 i EE | 86{E P70
PTP PEER #RCIEUFI % [31:0]bit. XN HGFRHES
1588 TTAYRRF HF 2R EH, H—1 PTP XiX peer FEF
timer 31:0 RO 0x0 BY SFD 1@ 3E M1 32O . 2 MAC iR 3 & — 4 PTP

pdelay_req I pdelay_resp IRCAT, BFLE. FF
REHET, BHY— PG

5.3.3.89 tsu_peer_tx_nsec (0x01F4)

1 i x5 | &fiE ik
reserved 31:30 | RO 0x0 1RE8
PTP PEER IR L XMF . XNEHF=5hEE 1588 1TAT
RN EGFREH, H— PTP kX% peer EHHY SFD
timer 29:0 | RO 0x0 B M EOR . 24 MAC IRHIZ)—N PTP pdelay_req

g% pdelay_resp IRCAT, EFALE. HEHREHE, B
BY—A .
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5.3.3.90 tsu_peer_rx_sec (0x01F8)

5 tr | w5 | s ik

PTP PEER #R3CHEUTFDHI[31:0]bit. XN HHFRMEE
1588 AT HF2SE#H, H— PTP $U peer HH
timer 31:0 | RO 0x0 A9 SFD i@ MIT 3ZFE OB, 2§ MAC iR 3l ) — 4 PTP
pdelay_req 3 pdelay_resp I]RCAT, BEFikE. FF
BREHE, BAN—1 .

5.3.3.91 tsu_peer_rx_nsec (0x01FC)

5 tr | w5 | st ik

reserved 31:30 | RO 0x0 1=E8

PTP PEER IRICIZWMFO . XNEFashEE 1588 1TAT
RN FESEFH, ZH— PTP IHUX peer FEHAY SFD

timer 29:0 RO 0x0 B MO, 2 MAC IR BIZE]— PTP pdelay_req
g pdelay_resp IRET, BFh&LSE . HEFEHE, B
BY— .

5.3.3.92 pcs_control (0x0200)

i fir *E | EhfE A
reserved 31:16 | RO 0x0 =8
pcs_software_reset | 15 RW 0x1 PCSEEN: 51 E8; 5 0EMNER.
| oopback_mode 14 RW 0x0 1=l phy 3 El: 5 1 EEEIFE; 5§ 0 AfEREIFE.

PCS IBITIRZEIER: {HH 0 TR PCS BITRE AT

speed_select bit 1|13 RO 0x0 . _ — s . ,
Jk; A 1 FR PCS BITIREHIETIK.

enable_auto_neg 12 RW 0x1 EREEE: 5 1 FREBMHE; S 0 XEREB .

reserved 11:10 | RO 0x0 1RE8
* REWNE: B ¥ cqthE: B N
restart_auto_neg 9 RW 0x0 iﬁgzsg? 51 &EHMARBEHE; E04E

MAC BO TH&E3: R 1 Bf: MAC AN THER;

mac_duplex_state 8 RO 0x0 -
SR {4 0 Bt: MAC JoaE U THER.
. IS : 51, PCS ELAEFE~EHRE; 5O,
collision_test 7 RW 0x0 — L o e
PCS =4 Mz,
_ PCS B TIREE7R: {HH 0 KR PCS BITIRR AT
speed_select bit 0 | 6 RO 0x1 . . _ — s . L
Jk; {EA 1 FRRPCS BITIREAIET K.
reserved 5:0 RO 0x0 1%E8

5.3.3.93 int_q1_status (0x0400)

15 i EE | EhifE P70
reserved 31:12 | RO 0x0 =
resp_not_ok 11 RO 0x0 hresp & A& IF
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15 i EE | EfifE ik
reserved 10:8 RO 0x0 1RE]
transmit_complete 7 RO 0x0 BAFI 1 & IXTER I .1 Rm— DRI KL IE TR -
amba_error 6 RO 0x0 HTEGFENESBAERICEIR P
trv-limitexceeded | g g ox0 | ABHERIRHISIERAGE
or_late _collision
reserved 4:3 RO 0x0 1RE]
. ZEWF5E, Eused bit T, 1 TRIFWISE
rx_used_bit_read 2 RO 0x0 BABY 1352 used bit.
receive_complete RO 0x0 BAFI 1 FEUSERR P BT 1 TR — MRSTIEBGERK -
reserved 0 RO 0x0 1RE]

5.3.3.94 int_q2_status (0x0404)

15 iz 5 | EhfE ik
reserved 31:12 | RO 0x0 =88
resp_not_ok 1" RO 0x0 hresp R/ & 4F
reserved 10:8 RO 0x0 =88
transmit_complete 7 RO 0x0 BA%I 2 ZiESER PR 1 RIR— MR EIETER -
amba_error 6 RO 0x0 HTEEN ESBLERI BT
try-timitexceeded | g gy 0w | M ESRIRHISAEE AU
or_late collision
reserved 4:3 RO 0x0 =88
rx_used_bit_read 2 RO 0x0 ?%45[\7‘51131, = us§d bit . 1 NI
5l 2 353 used bito
receive_complete RO 0x0 BAFI 2 3FYSERR F T . 1 FTRm— M RITIEWTERK -
reserved 0 RO 0x0 =&

5.3.3.95 int_qg3_status (0x0408)

i fx EE | Si{E ik

reserved 31:12 | RO 0x0 RE5
resp_not_ok 1" RO 0x0 hresp JEZIF, hresp & AHB B4 {55
reserved 10:8 RO 0x0 RE5
transmit_complete 7 RO 0x0 BT 3 RiXTERF I 1 ‘Rm— MR K IEZETERK -
amba_error 6 RO 0x0 HTEZFAESBAERICIEIR DU
Z§;:§ﬁii?_5 RO | 0x0 | BEHERIBHIRER AT
reserved 4:3 RO 0x0 RE5

: EWIE, iE used bit T, 1 RRIFYSEBA
rx_used_bit_read 2 RO 0x0 513 353 used bit.
receive_complete 1 RO 0x0 FAZY 3 HEUTTERR BT . 1 RR— MRS TERL
reserved 0 RO 0x0 RE5
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5.3.3.96 int_g4 status (0x0400)

%25 7 2 mac0 .
i fx S | EluE ik

reserved 31:12 | RO 0x0 53
resp_not_ok " RO 0x0 hresp S IEZIF
reserved 10:8 | RO 0x0 53
transmit_complete 7 RO 0x0 BAFI 4 KiEFeR . 1 "RIR— MR K IETEK -
amba_error 6 RO 0x0 HTZEANESELERICEIR P
try-limitexceeded | g Tpo | ox0 | BTSRRI R IR
or_late _collision
reserved 4:3 RO 0x0 53
rx_used_bit_read 2 RO 0x0 ;ﬁqug’usliuz?:oblt P 1 REEATTEIR
receive_complete RO 0x0 PAZY 4 HEEUSERR F#T. 1 FRx— MM RSTIFWGERL -
reserved 0 RO 0x0 53

5.3.3.97 int_qgb_status (0x0410)

12578 2 mac0 B

) i | &5 | §fufE iR
reserved 31:12 | RO 0x0 =8
resp_not_ok 1" RO 0x0 hresp SR & LT
reserved 10:8 | RO 0x0 RE5
transmit_complete 7 RO 0x0 BT 5 RiXSTERFHT. 1 RIm— MR K IZETERK -
amba_error 6 RO 0x0 HTEZFAESBAERICIEIR DU
try_limit exceeded | oo o0 | @ ERIRAISIE R RSB
or_late collision
reserved 4:3 RO 0x0 R

: EYE, Husedbit Fl. 1 FRRIBW S EM
rx_used_bit_read 2 RO 0x0 511323 used bit.
receive_complete RO 0x0 FAZY 5 HUTERL BT, 1 SRR — D RSUEWSER -
reserved 0 RO 0x0 RE5

5.3.3.98 int_q6_status (0x0414)

%257 2 mac0 B
i fx EE | Si{E ik
reserved 31:12 | RO 0x0 =8
resp_not_ok 1" RO 0x0 hresp & LT
reserved 10:8 RO 0x0 =8
transmit_complete 7 RO 0x0 AT 6 ZiESTR R . 1 "RIR— MR EIETER -
amba_error 6 RO 0x0 HTEZFFESBAERCIEIR PR
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5 M
15 i EE | SAE iR
crtimitexceeded | gl po ox0 | BHERIRHISIEE AL
or_late collision
reserved 4:3 RO 0x0 =28
Py Ra— : " — s
rx_used_bit read 2 RO 0x0 ?;tlﬂz‘)ir"], s usclad bit . 1 RIS A
% 6 %% used bito
receive_complete RO 0x0 BT 6 3ZUSERL T . 1 TRm— DIRSTIFWTERK -
reserved 0 RO 0x0 1=E8

5.3.3.99 int_q7_status (0x0418)

1% & 1785 R mac0 B,

15 iz EE | EAE ik
reserved 31:12 | RO 0x0 RE5
resp_not_ok 1" RO 0x0 hresp JRERIF
reserved 10:8 RO 0x0 RE5
transmit_complete 7 RO 0x0 BT 7 RIXFTERFET. 1 "Rm— MR K IZETERK -
amba_error 6 RO 0x0 HTEZFAESBAERCIEIR DU
try_limit_excoeded | RO | Ox0 | ABiHERIRGIRIE R AT
or_late collision
reserved 4:3 RO 0x0 RE5
rx_used_bit_read 2 RO 0x0 Eqi‘ﬁrﬂ’ = usclad bit FHf, 1 RAEETT IR
% 7 %% used bito
receive_complete RO 0x0 FAZY 7 HEUTTERR BT, 1 RR— MRS TERL
reserved 0 RO 0x0 RE5

5.3.3.100 transmit_ql1_ptr (0x0440)

5 tr | w5 | st ik
dma_tx_g_ptr | 31:2 RW 0x0 a1 BAFIAY & S FEIA 48 7 itk
dma_tx_dis q | 0 RW | Ox1 | B9 1 B ot BABUZIE T 125 0 B ot ABIZ X .

5.3.3.101 transmit_qg2_ptr (0x0444)
13 i £ | 8fifE iR
dma_tx_q_ptr |31:2 | RW 0x0 a2 PAFIEY & E R FFE itk
dma_tx_dis_q |0 RW 0x1 B9 1 89 q2 BAFI &% T3 1E A 0 B a2 BAFI R X B

5.3.3.102 transmit_q3_ptr (0x0448)
15 i EE | EfifE ik
dma_tx_q ptr |31:2 |RW 0x0 a3 PAFIBY & X8R £F 42 77 bt
dma_tx_dis_q |0 RW 0x1 B9 1 B q3 BABI &3 T3 14 0 B a3 BAFI A X B
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5.3.3.103 transmit_g4 ptr (0x044C)
%2 788 R mac0 B,
5 £ | w5 | s ik
dma_tx_q ptr |31:2 |RW 0x0 a4 PAFIEY & E IR FF4E 7 bt
dma_tx_dis_q |0 RW 0x1 B9 1 B g4 BAFIZE T3 1E R 0 B a4 BATI A X B
5.3.3.104 transmit_g5 ptr (0x0450)
% & FER R mac0 B.
15 i EE | EfifE ik
dma_tx_q ptr |31:2 |RW 0x0 a5 PAFIBY & X8R £F 42 77 bk
dma_tx_dis_q |0 RW 0x1 B9 1 B o5 BABI &% T3 B4 0 B o5 BASI A X B
5.3.3.105 transmit_q6 _ptr (0x0454)
% & FER R mac0 B,
15 i EE | EfifE ik
dma_tx_q ptr |31:2 |RW 0x0 a6 PAFIBY & X8R FF 42 77 bt
dma_tx_dis_q |0 RW 0x1 B9 1 B q6 BAFI &% T3 1E A 0 B a6 BATI A X B
5.3.3.106 transmit_q7_ptr (0x0458)
% & FR R mac0 B,
15 i EE | EfifE ik
dma_tx_g_ptr | 31:2 RW 0x0 a7 A & EE IR FTLE F bk
dma_tx_dis_q |0 RW 0x1 B9 1 B q7 B\FIAIE T B A 0 Bt o7 BAFIZEB .
5.3.3.107 receive_ql1_ptr (0x0480)
15 i EE | EfifE ik
dma_rx_q ptr |31:2 |RW 0x0 al PAFI B3R IR FF 48 77 bt
dma_rx_dis_q |0 RW 0x1 B9 1 B3 g1 BAFIHE R B4 0 B ot BATIRR B L.
5.3.3.108 receive_q2_ptr (0x0484)
15 i EE | EfifE ik
dma_rx_qg_ptr [31:2 | RW 0x0 a2 BAFI RO FEUHE A 48 7 ik
dma_rx_dis_q |0 RW 0x1 B9 1 B q2 AR R 1B 4 0 B 02 BATIRE B L.
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5.3.3.109 receive_q3_ptr (0x0488)

i i EE | EfifE ik
dma_rx_q ptr |31:2 |RW 0x0 a3 PAFI A1 IR IR FF 48 77 bt
dma_rx_dis_q |0 RW 0x1 B9 1 B o3 BAFIHEI 3 1B 4 0 B o3 BATIRE B L.

5.3.3.110 receive g4 ptr (0x048C)

1Z& 728 2 mac0 B,

i i EE | EfifE ik
dma_rx_q ptr |31:2 |RW 0x0 a4 PAFI B3R IR FF 42 77 bt
dma_rx_dis_q |0 RW Ox1 B9 1 B g4 BAFIHE R B4 0 B o4 BATIRER B L.

5.3.3.111 receive_g5_ptr (0x0490)

1Z& 728 R mac0 B,

o/} fi =5 | EffE i)
dma_rx_q ptr | 31:2 | RW 0x0 a5 BAFUR R T2 7 itk
dma_rx_dis q |0 RW 0x1 1879 1 Bt o5 BASIFRICTE R ; fE 09 0 At o5 AT

5.3.3.112 receive_qb6_ptr (0x0494)

1% & 1785 R mac0 Ao

5 tr | w5 | st ik
dma_rx_g_ptr | 31:2 RW 0x0 a6 BAFIEY SIS IA 748 77 bk
dma_rx_dis a | 0 RV | Oox1 | 8% 1B a6 ABUSEITERG (B2 0 B a6 ATIEIA .

5.3.3.113 receive_q7_ptr (0x0498)

1Z & 1785 R mac0 B,

5 tr | w5 | st #ik
dma_rx_g_ptr | 31:2 RW 0x0 a7 BAFIBY IR A 748 7 bk
dma_rx_dis a | 0 RV | ox1 | 8% 1B o7 BABUSEIRTESG B35 0 BY o7 ATIEIA .

5.3.3.114 upper_tx_q_base addr (0x04C8)

5 tr |5 | st #ik

RIZEFHATTATIE IS 32 £, B

upper_tx_q_base_addr 31:0 RW 0x0 N
pReTHHabase- F 64 (L SHEETER
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5.3.3.115 tx_bd_control (0x04CC)
i fi HE | E6fE ik
reserved 31:6 RO 0x0 1=E8
RIEFHAFTATEIBANER . B REFRMIRFTERFRE
B, R IXEEFHHIR T word! Bbit23: 18 'b00ET,bit23
tx_bd_ts mode | 5:4 RW 0x0 —HE R 0; {EK'b01 B, X PTP EHIRCAt bit23
AE; ER'b10E, {(NZHERAE PTP AT bit23 A
H3'b11 B, bit23 —EH 1,
| reserved 3:0 RO 0x0 1=E8
5.3.3.116 rx_bd_control (0x04D0)
15 fir BE | S48 R
reserved 31:6 RO 0x0 =28
BYHHIA TR EIAANER . E5'b00 B, TSHBAEE
« bd ts mode | 5:4 RIl 0x0 BE; 1EA'b01 B, X PTP EHIRICAT TS N FRE;
- {E9'b10 B, {XZHErA PTP #R3CAT TS HNfERE; B
'b11 BY, FRAEIRIC TS EANIEHE.
reserved 3:0 RO 0x0 =E8

5.3.3.117 upper_rx_q_base_addr (0x04D4)

15 iz ®E | §(fE AR
upper_rx_q_base_addr 31:0 RW 0x0 i;qfﬁfgﬁﬁ;—gg?gmmm% sz, //

5.3.3.118 tx_q_seg al loc_qg_lower (0x05A0)

b WE | S A
reserved 31 RO 0x0 =88
SR o7 BATIBIESE. KL log2 i E. fitn: BE
segment_alloc_q7 | 30:28 | RW 0x0 K28R 4N, RRASE 16 M. 1
S ER KN 2KB.
reserved 27 RO 0x0 =88
DL a6 AT E). LA log2 1TE. flan: BLE
segment_al loc_q6 | 26:24 | RW 0x0 H2ELBR4NMNDE, RKXAIDE 16 MO EL.
BB KIN A 2KB.
reserved 23 RO 0x0 1REg
DL a5 PATIEIZEE). LA log2 1TE. flan: BLE
segment_alloc_g5 | 22:20 | RW 0x0 H2 B84 MR, RRASE 16 M ER. 84
SEZ KN 2KB,
reserved 19 RO 0x0 1REg
segment_alloc g4 | 18:16 | RW 0x0 SECE 94 PAFIRIZS ). KL log2 i E., fHlan: BEE
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KSR IR SR
5 S
2} o EE | 8hufE ik
A2 2BRANTE, BXASE 16 M. 81
SEEK1INA 2KB,
reserved 15 RO 0x0 =88
PHECLS a3 PAFIRIZSE]. KL log2 it &, flan: BB
segment_alloc_q3 | 14:12 | RW 0x0 N2 LBEINTE, RKXASE 16 M. 810
SEEK1INA 2KB,
reserved 1 RO 0x0 =88
SR a2 BATIBIESE. BL log2 i E. fltn: BE
segment_alloc_g2 | 10:8 | RW 0x0 A2 EBEINPE, RKAISE 16 M E. 810
SEK/INA 2KB,
reserved 7 RO 0x0 RE8
SR ot BATIBIESE. KL log2 i E. fltn: BE
segment_alloc_q1 | 6:4 RW 0x0 A2 21BE 40k, ZRXAISE 16 M. 1
SEG K1V 2KB.
reserved 3 RO 0x0 =&
SRS 90 PATIBIESE. KA log2 i E. fltn: BE
segment_alloc_q0 | 2:0 RW 0x0 A2 21BE 40, RXAISE 16 M. 1
SEK/INA 2KB,

5.3.3.119 int_gx _enable (0x0600+0x4* (x-1))

) fir EE | SfifE ik
reserved 31:12 | RO 0x0 =88
: f£ BE bresp/hresp 55 %
enable_resp_not_ok_interrupt 11 Wwo 0x0 Wt 22 47 ol
reserved 10:8 RO 0x0 e
enable transmit_complete interrupt 7 Wo 0x0 {FEBE &1 TR F B
enable_transmit_frame_corruption_due_ 6 Wo 0x0 FEEBRT AXI R&ERE
to_amba_error_interrupt BRI EE 1R
enable retry |imit_exceeded or late c {5 gE 8 1 = it R 1) 2} 2 B
o ) 5 Wwo 0x0 N
ol lision_interrupt ek
reserved 4:3 RO 0x0 =&
enable_rx_used bit_read interrupt 2 WO 0x0 {EREIEU used bit KT
enable receive complete interrupt Wo 0x0 ¥ eI T AR P i
reserved 0 RO 0x0 53
5.3.3.120 int_qgx disable (0x0620+0x4%* (x-1))
) fir EE | g iR
reserved 31:12 | RO 0x0 =88
: : E{EHE bresp/hresp 155
disable_resp_not_ok_interrupt 11 Wwo 0x0 B A 4 e
reserved 10:8 RO 0x0 53
disable _transmit_complete interrupt 7 Wo 0x0 EFEEE & ETTRR
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i3 fir EE | SfifE iR
disable_transmit_frame_corruption_due 6 Wo 0x0 HIFEERT AXI B4R
_to_amba_error_interrupt SEIRIC IR P
disable_retry limit_exceeded or late FEREHE =i PRI =k ZE
o ] 5 Wwo 0x0 —
collision_interrupt A 5 rh i
reserved 4:3 RO 0x0 1REg
- -
disable_rx _used bit_read_interrupt 2 Wwo 0x0 EEHEHL& used bit I
disable_receive complete_interrupt 1 WO 0x0 HE ReiE N TE AR R i
reserved 0 RO 0x0 =88
5.3.3.121 int_qx _mask (0x0640+0x4* (x-1))
i iz S5 | gfifE ik
reserved 31:12 | RO 0x0 {~E]
bresp/hresp 5 5% EF
. o o U
resp_not_ok_interrupt_mask 11 RO 0x1 0: HhEFE(EaL
1: PHETEZEIE
reserved 10:8 RO 0x0 =88
transmit_complete_interrupt_mask 7 RO 0x1 & 1E5E R b R i
amba_error_interrupt_mask 6 RO 0x1 AX| B8R P T R
retry_limit_exceeded or_ late collisio 5 RO ox B = PR I ek ZE Ao 3
n_interrupt_mask i ik
reserved 4:3 RO 0x0 1REg
rx_used_interrupt_mask 2 RO 0x1 UL used TR
receive_complete interrupt_mask 1 RO 0x1 W ST R I R ik
reserved 0 RO 0x0 1REg
5.3.3.122 usx_control_register (0x0A80)
i3 i 5 | EufE ik
reserved 31:17 | RO 0x0 1REg
B9 3" h0 BF{X % mac IRZE Jg 100M; {4 3'h1 B
K F mac IRE A 16; {EA 3'h2 BHK R mac EE
hs_mac_speed 16:14 | RW 0x0 . . . . .
732.56; {HA 3'h3 BFR mac IREH 2. 56; &
79 3" h4 B3R mac IRZE A 106
Serdes_rate 13:12 | RW 0x1 Ej? 2'h0 HTH‘E‘% serdes IR 56; {7 1'ht
BT{X 3R serdes IRZE Jg 106G
reserved 11:10 | RO 0x0 1REg
rx_sor_bypass 9 RW Ox0 51 *b1 H‘TJL, BW A REAZIHMERE; 517 b0
-~ B, BEWEEEI LR
tx_scr_bypass 8 RW 0x0 51 b? H‘TJL’ R AN EDRER; 517 b0
- B, ZiEHEEITMAEE
reserved 7:6 RO 0x0 =88
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i3 i 5 | EufE ik
FEC $8iR¥E/R1FRE: 5 1’ b1 B, 4§ PCS B§hi%
Fec_ena err_ind 5 RW 0x0 E N FEC AT 2Y$ERIRTEP; B 17 b0 BY, FEC A
ALY $ERVBTEh X PCS [Bl25 kA 520
H'Jr_lé%ﬂﬁ“‘ 51 bl B, (FEERIEIZUSEINGEE;
Fec_enable 4 RW 0x0 T 10 b0 B, BRIl
reserved 3 RO 0x0 =88
rx_syno._reset ) RI 0x0 BEYRAEELM: 51’ bl K, BAEREM; B
- - 1’ b0 B, WA EERFER
=X PCS ZXEHRERE: 517 b1 B, ERESRE
tx_datapath_en 1 RW 0x0 PCS %iXiBEE; 51’ b0 R, E{FEESIEPCS &
K18 B
=R PCS 1ZWIBERFRE: 5 17 b1 B, {FREEE
signal_ok 0 RW 0x0 PCS EYEES; S5 17 b0 H_J', E{EHESIE PCS
TR

5.3.3.123 usx_status_register (0x0A88)

15 i EE | ElufE R

reserved 31:29 | RO 0x0 53
X 1'b1 B R KL ZEF RRIRSHFEN RIS

tx_fault 28 RO 0x0 RIRES; EA T b0 FRFLET ERDRTSH
FHENBISERRS
{E% 1'b1 FHRREEW S IR SHLEN 25

rx_fault 27 RO 0x0 RIRES; ER 1V b0 BHRFRBETS EIFRGIRZSH
FHNBEIRIRTS

reserved 26:1 RO 0x0 53
B4 1'b1 BT PCS AR L IRERE; B

block_lock 0 RO 0x0 1" b0 BHESE PCS BN E S AR

5.3.3.124 mms|_control (0xOF00)
%25 7 2 mac0 B
) fi EE | EfufE iR

reserved 31:9 RO 0x0 3

mms|_bypass 8 RO 0x1 LEEN1, mms| = RIE
B2 1'b1 BHRREEW S IR RESHFEN RIS

invert_mcrc 7 RO 0x0 RIRES; BER 1 b0 AR FRIRW S EFEEIREN
FHNEIEIRRTS

mms|_debug_mode 6 RO 0x0 {RE8

route_rx_to_pmac 5 RO 0x0 875 1701 FfRER POS AR DIRESRES; B9

== 1’ b0 B 3= PCS RiF#H NRB L RSIKES

BRI, B 1 iR iE.

restart_ver 4 RO 0x0 LR pre_enable=0 3} #& verify_disable=1 z{I&iE
MIEC R EFITII AL AL restart_ver 15K,
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15 fi

E{fE

ik

MRHFRGIEE, FEAET restart_ver L/l
I E route_rx_to_pmac AE, FHNRIE MAC 5
B LZR pmac, FEHIMRENEA T pmac
A Z B S EL. XMIFEEEA R 2IRE

pre_enable 3

RO

0x0

Z bit A TER/ZRtH%RE. WREEHO,
MASEZER G, MIERIE S W& %
R verify_disable A%, MER 1 ENZARFF
RIETAZ, FHEEWRIESETERER L LR
. 2R verify_disable AE1E, MATIAEIREZ
NMEME ARSI, MRIZVAN1EEARO, FH
BIEE#ITIES, MLSEER, FTBAER
H.

verify disable 2

RO

0x0

ZALAT R R/Z2REIETE, UiRERRK R
BXHF 802.3br. WREH, MASHIEHEZEA
¥, H#E—B¥ pre_enable i 8EHR 1, ML BH
Bh. TRRTRETXML, MEMIIRIES
EEBIMN,. ZUREESH, YRAERE
pre_enable Z BB,

add_frag size 1:0

RO

0x0

emac £ &5 Z B pmac K EM KN FHHMRE
eMAC £%PA\FI EBA T EnST, ERTE EnST
ARTE Z Al [| MMSL X & — PN R HRFES
add_frag_time,

00: 64B

01:128B

10: 192B

11: 256B

IZALI R ERASHY, WLIRFE pre_enable i B 5k EnST
1 B R ) B 2 BT

5.3.3.125 mms|_status (0xOF04)
%EFaE R mac0 B.
2} i |5 | EuE R

reserved 31:11 | RO 0x0 1RE8
SRR SMD, WAt E U, iR SMD A2

smd_error 10 RW 0x0 Express. Verify. Response. Start Preemptible 8¢
Continuation Preemptible SMD % bit & A 1.
M ES RS
WIS E] 1) SMD-C R R AN [T T A (0 i 5 (BD v Bt

frer_count_err 9 RW 0x0 BT 55—, AR 2 BT E AU I TR 5
Ff), BEWRRAT FBEIR, XEREWREIN
SMD-C J& [ i 5~ Bt g B 1 BOEON 8] T e (3 &
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2} ff | EE | EluflE R
(8
smdc_error 8 RW 0x0 SMD-C BRI .
I R AEZE 1S SMD-S i #) SMD-C, K% bit & 1.
smds_error 7 RW 0x0 SMD-5 (iR IE .
I R AESE S SMD-C Y] SMD-S, K% bit & 1.
rov_v_error RW 0x0 MU FBIEE 1R m-packet B & 1
rov_r_error Wo 0x0 R AR m-packet iR 1% bit B 1
ARRSPURES
000: INIT_VERIFICATION
001: VERIFICATION_IDLE
verify status 4:2 RW 0x0 010: SEND_VERIFY
011: WAIT_FOR_RESPONSE
100: VERIFIED
101: VERIFY_FAIL
Response RS HLIRES
respond_status 1 RW 0x0 O:R_IDLE
1.SEND_RESPOND
. HIGUETE RS Z bit B 1, BiE R E pre_enable i
pre_active 0 RW 0x0 . . K
verify_disable 4 1.

5.3.3.126 mms|_err_stats (0xOF08)
Z&EFR A mac0 F
15 ff |E5 | Sl 3%
reserved 31:24 | RO 0x0 %58
and orr count 2316 |rRo | 0x0 TR %A SMD &5} & Feiiihy SMD-C 53 mac Mtk +E
T NS .
M IR RS
I SRUGE Y SMD-C R R B T ARt % (BN
reserved 15: 8 | RO 0x0 RERTE—1m, MARELZBIEEWEINFF
MEIEE), HBWMRELETHEEIR, XEKREW
E|fY SMD-C FE B FERBI A BEHEAETENEA
21E.
BEHB IR MAC MaY I8 .
ass_error_count 7:0 RO 0x0 /524 \ ASSEMBLY ERROR HRZSEH 1 1

5.3.3.127 mms|_ass_ok_count (0xOFOC)
%578 2 mac0 H.
15 i |85 | EfifE iR
reserved 31:17 | RO 0x0 1REg
ass_ok_count 16:0 | RO 0x0 RINELR FHEIEE MAC B9 MAC ti# 41t
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5.3.3.128 mms|_frag_count_rx (0xOF10)
%257 2 mac0 B
18 i | &5 | Sl iR
reserved 31:17 | RO 0x0 %58
frag_count_rx 16:0 | RO | Ox0 T4 U EIB9ERS m-packet BITHEL
5.3.3.129 mms|_frag count_tx (0OxOF14)
257 2 mac0 B
18 i | &5 | Sl iR
reserved 31:17 | RO 0x0 =88
frag_count_tx 16:0 RO 0x0 BT &M &EBIE M m-packet BT
5.3.3.130 mms|_int_status (0xOF18)
%E 7R mac0 B.
15 ff |E5 | Sl 3%
reserved 31:6 RO 0x0 %58
MR EIEEA SMD, HEER UL, R WD R =2
smd_err 5 RO 0x0 Express. Verify. Response, Start Preemptible
& Continuation Preemptible SMD,
M IR RS
N SRYTE B SMD-C FRn A ETFFEAr s (Bl B2 /8
fr_count_err 4 RO 0x0 FEH— i, MARELZFIELXWE W IEETE
B8), FFWMREZETHEBIR, XEREFWEDN
SMD-C I E Y F B 4mAs ) R B A BT ERHAEE.
smdc_err RO 0x0 SMD-C $H1RIKRTS -
smds_err RO | 0x0 W R AEZ 4% SMD-S BHUE] SMD-C, MI4HiZ bit B 1.
rcv_v_err RO 0x0 IS 258 1= A5G IE m—packet
v v orr 0 o | oxo WL E$5IR Y response m-packet . SNSRI X FRIFR,
- 36 E 3 F2 R T
5.3.3.131 mms|_int_enable (0xOF1C)
ZHFEER mac0 B.
5 fr [ #5 | s i
reserved 31:6 | RO 0x0 =B
smd_err_int_en 5 RO 0x0 fsE e H BT
fr_count_err_int_en 4 RO 0x0 fsE & H BT
smdc_err_int_en 3 RO 0x0 fsE E H BT
smds_err_int_en 2 RO 0x0 fE e it
rcv_v_err_int_en 1 RO 0x0 fsERE it
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KSR IR SR
5 fMg

b} i | XS | i i35
rcv_r_err_int_en 0 RO 0x0 fSE5E AT
5.3.3.132 mms|_int_disable (0x0F20)

%257 2 mac0 B

i L |5 | EfufE i35
reserved 31:6 | WO 0x0 53
smd_err_int_dis 5 Wwo 0x0 S5 BE BT
fr_count_err_int_dis 4 Wwo 0x0 S RE T
smdc_err_int_dis 3 Wwo 0x0 S RE
smds_err_int_dis 2 Wwo 0x0 S RE
rcv_v_err_int_dis 1 Wwo 0x0 S RE T
rev_r_err_int_dis 0 Wo | 0x0 S BE T
5.3.3.133 mms|_int_mask (0xO0F24)

%257 2 mac0 B

i i | RS | BAfE i35
reserved 31:6 | WO 0x0 =28
smd_err_int_mask 5 Wo 0x0 [ ik o
fr_count_err_int_mask 4 Wwo 0x0 [ P i
smdc_err_int_mask 3 Wwo 0x0 [ P
smds_err_int_mask 2 Wwo 0x0 [ P
rcv_v_err_int_mask 1 Wwo 0x0 5 i B
rcv_r_err_int_mask 0 Wo 0x0 Rk

5. 3. 3. 134 emac_network_control (0x1000)

i fii | E5 | SfifE iR

reserved 31 | RO 0x0 1%E8
two_pt_five gig 20 |ri | oxo gg%g;‘éfg REEXERE; ER OB 2 5g R E
sel_mii_on_rgmii 28 | RW 0x0 B9 1 BHERE rgmii 30 ;{80 0 BHERE rmi i 30

. BER 1 REZERIFER; EH 0 R LERINFE
tx_Ipi_en 19 | RW 0x0 5
transmit_halt 10 |RW | 0x0 BA1LEFLE; ER0RAERNMFL.
transmit_start 9 | RW 0x0 BEHR1BEEFE; BN OFREAEARSTFIE.
clear all stats regs |5 | W0 0x0 BER 1 BERBRITEFSR; BN ORNERFR

- - BHRITEHFESR-

B2 1 BJfEREMDIO #2015 {79 0 B K {ERE MDIO $2

man_port_en 4 RW 0x0 .
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5 S

i3 fii | %5 | EfifE iR
enable_transmit 3 | RW 0x0 ERN 1 BHEREAEEIE; EA 0 FRAFRELIXEIE.
enable receive 2 RW 0x0 B 1 B REIRILEIE ; {BA 0 ATA(FREIEIURIE.
loopback_local 1 |RW | 0x0 Eljilj 1 FHERE local HREL; A7 0 FIEARAE local

5.3.3.135 emac_network_config (0x1004)

1Z& 728 2 mac0 B,

i | T | EhifE ik

sgmii BRAfFRE, ATHE sgmii K, KT
BiETAMBh B RS ES, BEE

sgmii_mode_enable 27 RW 0x0 B = RS2 R (AL M 10ms /D] 1. 6ms. {83 1 Bt
fERE sgmii B ; )9 0 BFEMERE sgmii R,
on_half _duplex_rx ’5 rt | oxo ER 1 R AEAFENTRN; EH0KE

RS A MR .

B2 1 FHEWTS R4 1P, TCP. UDP #RITHNHR

receive_checksum_offlo

od omable 24 RW | 0x0 ¥1E; 1B 0 RS mA4E IP. TCP, UDP
B RICHIRLE1E -
disable_copy of pause_ 3 RIl 0x0 EH 108 pause MASEEFMEE; E5 00T
frames pause MEBEFHEE .
axi BB (EN 0 BRHEIBAITE 9 32bit;
data_bus_width 22:21 |RW | 0x0 B9 1 B BURALTE 0 64bit; 1 2 BTEUIBAL

a9 128bito,

apb BHF 43 SR A E, 585 /3 BIAT ¥ A4 mdc B
tho 1A 0x0 B 8 434%; {EA Ox1 B 16 5340;
mdc_clock _division 20:18 | RW 0x2 {5 0x2 B 32 480 ; {E )9 Ox3 Bt 48 4357; 1
79 0x4 BF 64 5355 ; {9 0x5 B 96 7345; 1A
Ox6 B} 128 5337 ; {EA Ox7 B 224 5337,

EA 1 R EEREBERFHE; |

fos_remove 7R 00 R R SRR SR E.
(B9 1 BEEE TBI $E 1M pos ThEE; {839 0 Y
pcs_select 11 RW 0x0

fSERE GMI1/MI1 $21HY pes ThEE-

B 0BTHITEOLKB M 3 TBI BT, MAC iE
gigabit _mode_enable 10 RW 0x0 R EH 10M/100M; {ER 0 R HIEOLXR K
GMI | 5% TBI B, MAC IRZRALE ATFIK.

BR 1 FHEW A RERIRIKINEE; B 0 Bt

f 4 0x0 R
copy_all_frames L el g e
jumbo_ frames 3 R Ox0 EHAH1EATABKERK 16k TFHHIRT. B
- 790 REARAT MR K E & K 16k FHHIRIC .
BER1 Bt mac AEWTIRR; EH 0B mac A
full_duplex 1 RW 0x0 e TSR,
speed 0 RI 0x0 {EA 1 BECE mac IRZEJy 100M; {EA 0 RECE

mac IRZEH 10M. XN bit FtE bit10 —fE{EH.
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5.3.3.136 emac_dma_config (0x1010)

TCERAR A R TR

1% &5 1785 R mac0 Ao

5 Mg

2} i | £ | SfE ik
. dma BYHEHEIFE . 1B 0 B dma HlIb 38
dma_addr_bus_width_1 30 RW 0x0 3bit; A3 1B dma ML E g 64bit.
EA 1A E %% 7516 dma BY burst & E|
force_max_amba_burst_tx 26 RW 0x0 BAE; BEAOORAHEELZESE dna BY
burst IXEIRKAIE.
R 1 BRELE U5 8 dma BY burst & |
force_max_amba_burst_rx 25 RW 0x0 BAE; EA0RAEEIZEWAE dna BY
burst IAZIFRKIE.

. B2 1 FT2i%E| used bit EX 1B, Baf
force_discard_on_err 24 RW 0x0 EZRY; E% 0 FRERRT.
endian_swap_packet 7 RW 0x0 Tﬁjgj Hrjiijmﬁgj‘jj(!‘fﬁ; & 0 BHR3C

WE AN,
endian_swap_management 6 RW 0x0 B2 1 BHEATHR EHKI; E7 0 RTHE
- RS E A/
axi Bk burst HERKBERE. EA
5'b1xxxx B} burst &x K1E AN 16; E A
5'b01xxx BF burst @ K1E A 8; HA
amba_burst_length 4:0 | RW 0x4 5'b001xx B burst B A B4 4; &%
5'b0001x/00001 B burst R AX{E N 1; &
79 5'b00000 Bt burst SR AEA 256.

5.3.3.137 emac_receive g _ptr (0x1018)

% & 7R mac0 B,
b far EE | EuE ik
dma_rx_qg_ptr 31:2 RW 0x0 a BAFIAY IR ISR IR T 48 TR bt
dma_rx_dis_.q |0 RW 0x1 B9 1 B o AT TR 1B 4 0 B q BABIHEI B 3.

5.3.3.138 emac_transmit_q_ptr (0x101C)

1% & 1785 R mac0 B,

15 i 5 | S8 g
dma_tx_q ptr | 31:2 RW 0x0 a PAFIBY & i ik 75 42 77 St ik
dma_tx_dis q |0 RW 0x1 B9 1 BF o BAIIR XA B9 0 B o AT R X B
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5.3.3.139 emac_int_status (0x1024)
1ZEH 725 H mac0 B,
5 & | %5 | Sk ik
wol interrupt 28 RO 0x0 BRI R EMERPEEGHLE; EHOH
- TR MEREEEHLE.

receive_lpi_indicatio

. . RO 0x0 BER 1 R A ERFERS bit 29%E; &
R 730 RN H ERINFRS bit R E.

status_bit_change

pcs_auto_negotiation_ 16 RO 0x0 BN 1 3R pes BMETER; BN 03R7R pes
X .
complete B EARTTR .

BEA 1 FRRINBFRETS| B ext_interrupt_ini&
external _interrupt 15 RO 0x0 M EAHE. ERO0FEKRINZP P ETS|
ext_interrupt_in RX&ME) EFE.

B 1FKRpes BY link IREKEE. EH O FRR

| ink_change 9 RO 0x0 .
—chang pcs B |ink RZASRGE .

transmit_complete 7 RO 0x0 BER1RTERIETH. BN O0RTEKIZRTTRK

BER1RREEFEIER used bit, EHRO0 XK

tx_used_bit_read 3 |RO | Ox0 = BT
e § REEFERIEE] used bit.
791 TRIEU A a1 R dbit, 70
rx_used_bit_read 2 RO 0x0 @jz %T%EHF—JHEJ l.Jse it EH0&
RIFEW AN IEE] used bito
receive_complete 1 RO 0x0 8% 1 ZR— M RIXELHFE sran 2. HH 0
_ RRIBIRTE sram B,
791 77~ md i SERGRIEEN 0 Xm mdi
management_frame_sent |0 RO 0x0 ﬁf %E:/Tm io BFEMIRIE.{EN 0 Rix mdio
RITRIRIE

5.3.3.140 emac_hs_mac_config (0x1050)

1% & 1785 R mac0 Ao

5 | w5 | st ik

WS E preamble E5KBIHE. HH 0B
preamble £2 SHeITH; {H79 1 B 7MS bytes
preamble_in_crc_rx | 8:7 RW 0x0 of preamble 25 KWHE; EH 2R AE
preamble S50 ; E 3 FF 4MS bytes of
preamble 5K E,

AKX F5[E preamble E5KWIHHE. EXH 0B
preamble NS5 ITE; EH 1 B 7MS bytes
preamble_in_crc_tx | 6:5 RW 0x0 of preamble E5RWITE; AN 2KFMHE
preamble 5L THE; {EX 3 Kt 4MS bytes of
preamble E5KIEITHE.

reserved 2:0 R 0x0 1=E8

V1.0 (2023-10-16) IR © XBEERARERAR 100



__ Phytium«is

TCERAR A R TR

5.3.3.141 emac_axi_max_pipeline (0x1054)

5 Mg

%25 7 2 mac0 .
i fir =5 | SiuE ik
aw2b_max_pipelin | 15:8 RW 0x1 axi BZkHY aw JBIE outstanding Bz K{E
ar2r_max_pipeline | 7:0 RW 0x1 axi BZH ar 818 outstanding fx K1E

5.3.3.142 emac_octets_txed bottom (0x1100)

1% &5 Feg R mac0 B,

5

i

E4=]

BN

ik

count

31:0

RO

0x0

IEfR&REIRICBUR 32bit, 8 Hidl

5.3.3.143 emac_octets_txed_top (0x1104)

1% & 1785 R mac0 Ao
15 i =5 SEE ik
count 15:0 RO 0x0 IEffRIERSCES 16bit, 8 il

5.3.3.144 emac_frames_txed ok (0x1108)

1% &5 Feg R mac0 B,

i i =5 ShifE iR
count 31:0 RO 0x0 EFRAZIERICE, 10 i3
5.3.3.145 emac_broadcast_txed (0x110C)

ZEFaE R mac0 B,

15 i E45] ENfE ik
count 31:0 RO 0x0 1E#fi & 1% Broadcast 3%
5.3.3.146 emac_multicast_txed (0x1110)

1% & F85 R mac0 B,

i i =5 ShifE iR

count 31:0 RO 0x0 IERBA % Multicast HR3CE

5.3.3. 147 emac_pause frames_txed (0x1114)

% &5 1Fes

22l mac0 B,

5

i

E4=]

BN

ik

count

15:0

RO

0x0

1Eff & 1% pause 3RICH
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5.3.3.148 emac_frames_txed 64 (0x1118)

5 Mg

1% &5 1785 R mac0 Ao
15 i =5 SE ik
count 31:0 RO 0x0 ERARIZEKE N 64 ZTHRIIRCE

5.3.3.149 emac_frames_txed_65 (0x111C)

1% 785 H mac0 B
15 72 wE | §uE ik
count 31:0 RO 0x0 FRARZEKETE 657127 FH 2 B HIIRSCE

5.3.3.150 emac_frames_txed 128 (0x1120)

1ZE5 772 H mac0 B,
i {72 EE | EE faiR
count 31:0 RO 0x0 IEMEIRKETE 1287255 FH Z BRI

5.3.3.151 emac_frames_txed_256 (0x1124)

1% & 1785 R mac0 B,
15 72 s | EE ik
count 31:0 RO 0x0 ERARZEKETE 2557511 P Z E RS

5.3.3.152 emac_frames_txed 512 (0x1128)

1% &5 Feg R mac0 B,
15 {72 EE | EE R
count 31:0 RO 0x0 EMEIRKETE 51271023 EH 2 ERIIRCE

5.3.3.153 emac_frames_txed_1024 (0x112C)

1% & 1785 R mac0 Ao
15 i wE | §4fE ik
count 31:0 RO 0x0 ERRAIXIKETE 102471518 FH 2 [BRIIRICE

5.3.3.154 emac_frames_txed_1519 (0x1130)

1% &5 Feg R mac0 B,
7 {ir HEE | S{E iR
count 31:0 RO 0x0 IERRRIEETE 1519716k 1 Z BIHIIR T
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5.3.3.155 emac_octets_rxed bottom (0x1150)

% &5 1Fes

22l mac0 B,

5 Mg

I8

iz

=5

EffE

ik

count

31:0

RO

0x0

IEFBIRUGRSCEUR 32bit, 8 HEd

5.3.3.156 emac_octets_rxed_top (0x1154)

% E 788 R mac0 B,
15 far E45] SEHiE iR
count 15:0 RO 0x0 IEFRIEBR SIS 16bit, 8 i

5.3.3.157 emac_frames_rxed_ok (0x1158)

1% &5 785 R mac0 B,

i i =5 SNiE iR
count 31:0 RO 0x0 IEFRIEYRSCH, 10 i3
5.3.3.158 emac_broadcast_rxed (0x115C)

ZEFaE R mac0 A,

15 i E45] ENfE ik
count 31:0 RO 0x0 1EFf3% Broadcast 3R3CE
5.3.3.159 emac_multicast_rxed (0x1160)

1Z&5 785 R mac0 Ao

i i =5 SNiE iR

count 31:0 RO 0x0 TE R Mul ticast 3RITEL

5.3.3.160 emac_pause_frames_rxed (0x1164)

% & FaE A mac0 B,

15 i E45] SEHiE iR
count 15:0 RO 0x0 1EFf# 3% pause 3RICE
5.3.3.161 emac_frames_rxed_64 (0x1168)

%5 782 2 mac0 H.

15 i =5 ShifE iR

count 31:0 RO 0x0 IERBWIKE R 64 FHRRTE
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5.3.3.162 emac_frames_rxed_65 (0x116C)

1% &5 1785 R mac0 Ao

b4

iz

=5

EffE

iz

count

31:0

RO

0x0

IEFRIFEWIKETE 657127 FH 2 BIAIIRCE

5.3.3.163 emac_frames_rxed_128 (0x1170)

257

02 O
EEPA

mac0 B,

8

i

=5

EfiE

iz}

count

31:0

RO

0x0

EFRIEUC B 7E 1287255 F45 2 [B)HIRSCH

5.3.3.164 emac_frames_rxed_256 (0x1174)

BN

ik

0x0

IEFRIEWKETE 2557511 FHZ AR

5.3.3.165 emac_frames_rxed_512 (0x1178)

1% & 1785 R mac0 B,

I8

fi

=5

EfiE

ik

count

31:0

RO

0x0

IEFRIEWKEE 51271023 FH 2 B AR

5.3.3.166 emac_frames_rxed 1024 (0x117C)

1% &5 Feg R mac0 B,
15 172 EE | E(ifE (P2
count 31:0 RO 0x0 IEFBIEUKETE 102471518 EH Z B AUIRSCE

5.3.3.167 emac_frames_rxed_1519 (0x1180)

1% & 1785 R mac0 Ao
15 i s | S(iE ik
count 31:0 RO 0x0 ERAIEWKETE 1519-16k £ Z 8BRS

5.3.4 #HiIRFFR

RN EFRIA TN TR

bit |

function

Word O

31:3 | EAREEHIE[31:3]
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bit function

) ZWX IR [2], ET REFMIAFTIRI (DMA configuration register[28] = 1), %
FRTEIA TT & S BT E

1 wrap LA MK T fa— MEBUEIARFT

0 ownership LFEEN 0, ATERRIFEWEFE. YEXS— BRI EFMHEN, ¥
ownership iLE 1. SHEEZE/EFPR ownership MAEEF A UBRIERZAI.

Word 1

31 SONZBI R B £ /I itk

30 LRGSR

29 B ITRC

28 R TAC . SR MRBEFEAFHRBIDE R ERE AT 4, ¥ RIBUETERR
FEAEXMNbit B IR

27 KBSk CCER 257788, bit25 F0 bit26 F=AAS | ARSIk 25 7588 .
YFoRib i HF F RS AN T :
2'b00: 455kt F 788 1 AL ;

0625 2'b01: $Fk iUt FF 2% 2 AL,
2'b10: Fik itk H 58S 3 IUAL;
211 R B FEE 4 AL,
WMRFHR A IE—, REER—1, BEARXIDEHEE 421
XN bit BAREN, ETEREKIGHEEEFE. MRBFUHIGEEELERE, Type IDFH

” BRELE LI, bit22 Mbit23 IHERFHITE A type 1D FEFERS. MRFUWIIEENELfEARE,
B 0B, 3RICA 2 SNAP 4RASFN/SHEEIRET CF1 bit B VLANARE., {EAR 18, RXE
SNAP 4wF5, HEE VLAN FRERBEEARIZLE T CFI bit A VLAN #5%,
XN bit BAREN, ETEREKIEHEEEFE. SR EEARERER, Type IDFH
FERITAC, 4mABANTR: 2'b00 X3k Type ID F7FF 1 ILAC; 2'b01 X3 Type ID FFHF 2L
BZ; 2'b10 K3k Type ID H 7788 3 LEL; 2'b11 X5 Type ID F7F85 4 [ILAC; R Type ID

23:22 | FEHRBFLE—, REE—, RIMERXISEFFS 421
LIRBRIIG ENER EREAT, 2'b00 X T IP HR3CLAXu Tk TCP/UDP #2564 E; 2'b01 X3k IP IR
L RRISH2S TEH. TCP B UDP #RI&H6ZS ;2" b10 X 3R IP FRICSLFN TCP #I& 625 H IE#5;2 ' b11
3% 1P HR3CLFA UDP #1612 B IF 75

o A VLAN $5%5, 3T FLEAHS VLAN A IBIHEERIIR S, WRIFWEIAISE =1 VLAN #5% 1D &
73 0x8100, ¥FXA bit BL

20 MEFRIRFRN, JTEEHES VAN LIBIEERIIRSC, MRBRRIAIE =4 VLAN 5% 1D
{B} 0x8100 BELE S VLAN #RIRTF, 53X bit BAL

1917 | TERE bit15 M bit2! Bf, XL bit R VLANLSER. HRIBESLEAMEIED B, bit17

' REXRAXMERFHEERE— N LNERE.

XA bit BAREEXET DMA Configuration ZHFaaAY bit13 F bits AR, HLEB/ MR
DEFREAXMERTARIRCRE—MER AT, X bit REBIEATFIERE S LBFD

16 BHBIRER . X MERFTRRCEF—NMERFTRT, Hi%E DMA Configuration HF8%
B bit13, XA bit X3 FCS/CRC $HiR. HX MR AR B & E— A FFH DVA
Configuration B {ZasH bit13 ;EFRET, IFWIRCE S VLAN FR%, XA bit KFK CFI,

.5 BRXHERE, HEYHNEGFEE—MRXHNERE. MRBIXERERKE, NA—DPEYERKRES
bit. ANSRSLER/ IR EEERE, bit16 FAbit17 LEBYHRSbit HiXPbit RKiGEBRT.

14 WAL, HBYMEFEE— MR, MRKEbit15Fbit14, EHEEEE

MR
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bit function

XN bit BARE XETE2EERMFZEE FCS RN EEE. MRABAKRERE, XM bit BO.
ISR EREE Biiak RSC AR, XA bit F[12:0] — A RIMICICE . IR 2R FCS fEREFME
BIDTEAERE, XA bit RFRRAIRICAY FCS KZSIA TR~ : 1'b0 BFKER FCS IEM; 1'b1 B
KR FCS $HiR, ELEHIZF1iEE ) 288 FCS £AE;

13

LIERESLIB/ BB ERIZE bit17 B, XL bit RELDFHH. HiEE bit15 A, XL
bit RFFBIRLKE, MIXEEEE FCS ET2EFHE FCS AMRIER . IRERE FCS EF
12:0 | X, A 131 bit KFREE FCS FIRXKE . RFEEERM, X 12 bit FAbit13 —iE
. INRERE FCS EFEN, A 13N bit RELEE FCS BIRICKE . nRFEFEE B,
X124 bit Fbit13 —EFER.

SfERE 64bit HUMRET, TE ARG REARIN AR

bit function
Word 2(64bit Hhil)
31:0 | BIREAHE 32bit il
Word 3(64bit Hutb)
31:0 | KfEM
LiFaetmR FTRT BB IR RNET, T HRRERBRMEEAST
bit function

Word 2(32bit Hblik) 3 Word 4 (64bit i)

31:30 | BFEFL[1:0]

29:0 | BHEELMFD [29:0]

Word 3(32bit Hhilt) g Word 5 (64bit k)

31:10 | RBEH

9:0 BFEEFD [11:2]

AR HEIENXE rx_bd_control FEFHFIEH. HPHHATFRBHANMER bit EXMUT:
2'b00 RAREFEHBEAN KL FERE; 2'b01 AREFEHHEN (XX PTP Event R3Z; 2'b10 R IRATEIE
ANFSERA PTP R3C; 2'b11 RS BARA NI AR XLEMB bit WERBRXHEE—

TMEFHWATE.
1E LSO R AV & IR E F IR FT A0 TR PR -
bit | function
Word O
31:0 | BERFHH

Word 1

ERBERNOATIEMBRLRES. WERXNDbit B 1 ATRIWE—NEE, MERINT

31 . \) 7T = . Y BN S, b
AR .. VISR bit ZEA] AERIER Z 8.
20 wrap i, FRICRREGHAFTHNRE— MR, X bit ATLIKIREEE buffer E—H

ZMA,

29 BEELRRS, ZEHMER

R, HERMBIFE—TFHRER fifo B, 5 hresp iR, HARERITERRHEIE,

28 o N . e Lo o e o e
NEFRTEFNZEX N bite XM bit ARIRE DY DNAKENTTEEFIEAA.

fEERSC L B REE T- AHB Bk AXI $51%, ZEi853 AHB/AX| IZEREUEHAE LI HIR B IR SR
27 EiXA bit, EL3E HRESP B RRESP/BRESP $HIRMA— MR PR LM EF=ETE. MRIR
MKERAAATRENEFZEHHELREZX M bit.
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bit function

26 RMR, RIMRHEIR. EIRARNSEHIREXMRE bit AT IR

25:24 | 1RE8

23 MNTH REGHREFFEN, X bit REASERMATERRKRE— B, BURE.

&4 1P/TCP/UDP RZ3& 4 B ENE $8i=: 'b000 KT TLiEiR; 'b001 KFKIRTF— VLAN 3R3C,
BLERFED TR, LA EIR; 'b010 RFIRTH—1 SNAP 3R, 1BLIRE TN TR,
L EBEIR; b1 KFXI/RXA—N PR, K IPEBAXYEER, X IPEXBELRZE
IPv4/IPv6; 'b100 {LFRIRITH— VLAN/SNAP/IP 3R3Z; 'b101 REAZHTESHE. FF
IPv4, FHE BIEA IP#5E; 'b110 K FTIMICAEEI R TCP = UDP, TCP/UDP #538 El Lk A =4
SF IPv4, =HE BN IPR; 'b111 KEFEFEIT RERFELINB R EE=E TCP/UDP #%5 .

22:20

19:17 | {REE. L E J 3'b000 KFE{EFE TS0 1 UFO,

A2Mitn CRC. HREMNKREFENRIEER S AUH CRC IEFRKIE. X bit BIIRE
MTREHE-—NMEFASWRXERNEEFRE. T8 LIERZD bit HEMAEE
IP/TCP/UDP #2364 AR ENELRT, BRI EMEHFMBR AL E. TE: DIERZX N bit
YR X T WD F i L BWET .

16

15 | ME—MEf. HQER, XA bit RALUMBARINBE—ES.

14 *HE

13:0 | BEKE

TS0 K EFN A EEFRA TN TR

bit | function

Word O

31:0 | BERFHHAE

Word 1

EREANOATIEHIREIILEET. REZXMbit A1 ATRYWE—NEE, MRHKINT

31 R s
RRAEH . AW IUBRRIX A bit FERIABRERZ A,
30 wrap fil, #RICREEFRRFFHIRE—MERF. X4 bit TR EEE buffer £—E

ZA

29 BEELRS], £&XHIBIR

28 KiE#E, TSORTA O

EHRSCH BB T AHB 5§ AX1 $&iR, 7EiBiT AHB/AX | iZENEUREAAE B IR BB IR SR
27 EiXAbit, B35 HRESP =X RRESP/BRESP $& IR FME— MR FREHMEETEANE. WRR
XKEXAAXTRENEGEZTEHSEEX N bit.

26 R, RIMEMEIR. EIRARNSBEFIREX MRS bit AT IRERER.

25:24 | TCP HUEMIAA . BT EFEBEHITE, T TCP FFFIS4 R

23 AT REFWAEFRN, X4 bit REAEMATTEHREI— AR BUERE.

&4 |P/TCP/UDP #3364 R ENE$E1R : 'b000 KR TLEEIR; 'b001 XFTIRITJ9—1 VLAN $R3Z,
BIMRFENTEMR, DkEBAEEIR; 'b010 KFTIMICA— SNAP R3L, 1BLEBEFETTEM,
BRI AEEIR; 0011 KRBT A—D PR, H IPEALHER, =5 IPLBRE
IPv4/1Pv6; 'b100 fXFEIRITHAH—/ VLAN/SNAP/IP 3R3Z; 'b101 REAZHHE S K. T
IPv4, P4 BIEN IP#E; "'b110 KFRIRSCAERIA A TCP 2§ UDP. TCP/UDP #IIEEIL N =4 .
SHF IPv4, BN IP#EE; 'b111 RERFASTRERHLIMB TR TS TCP/UDP #56 o
TCP FHISiktFiIR. 'b0 RERFEALDEEFEENFIISE, BEHERFISEIERNN
TCP IR3IC. 'b0 RFFEMBEHERFTISEX A TCP RIL.

22:20

18:17 | LSO ¥, & EJ 2'b10 3¢ 2'b11 {FHE TSO
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bit function

16 LKA A0 CRCo TSO B{TETASIIEE 5 0

15 BEEE. VWIERER TS0 EEE/L— payload E7F

14 *HE

13:0 | BEKE

TS0 #R3C pay load E R K IXLE FHIARFT AN T RFT 7R :

bit | function
Word O
31:0 | EHERFHHLE
Word 1
31 ERBERNOATIERRBLEER. WREZXMbit A1 ATHRIXME—NER, WMRKRINTE
AT . R IUERRIXA bit FERTARRER Z Al
30 wrap fi, FRIEAZEEFRAFHRE—MERRFF. XD bit ATLKIREEE buffer £—8

ZA

29:16 | TCP HRA DB RTFT{E. TS0 SEFAEIAME 536 FTMRIZEERER 0.

15 | BE—EE. HRER, & bit RALMMARNEE—EE.

14 *HE

13:0 | BEKE

UFO 3RCKEFH A EEFRIA TN TR

bit | function
Word O
31:0 | BHERFHHA
Word 1
31 ERBERNOATIERRBLEER. WREZXNbit A1 ATHRXME—NER, MRKRINTE
AT . RHIUERRIXA bit FERARRER Z Al
30 wrap fi, RIEAZEEFRAFHRE—MERRF. XD bit ATLKIREEE buffer E—H

ZA

29 BEELRS, &XHIBIR

28 &iE#E, UFORTAR O

RSO B T AHB 8k AXI $51R, 7Ei8T AHB/AX| IEEREEHAE) L B R M BR IR 2R
27 EiX/ bit, 3% HRESP B RRESP/BRESP $HIRMA— MR IR LI EF=ETE. WMRR
MKERAAATRENEFZEHHELREZX M bit.

26 HRMR, RIfRHEIR. EIRARNSEHIREX MRS bit AT IR

25:24 | {RE8

23 AT REFWAETRN, X4 bit REAGEMARTEHREI—EAE. BUERE.

&40 |P/TCP/UDP #U4 AR ENEL$41% : 'b000 KT ILFEIR; 'b00T KFIRTA—™ VLAN 3R3Z,
BLIRFTSTEMR, HLEBHEEIR; 'b010 KFKIRTA—1 SNAP IR, 1BLER TS TR,
FLAAHEIR; b0 KRWXA—D IPRL, R IPEAXKEER, = IPXBEFE
IPv4/1Pv6; 'b100 L FRIRITH— VLAN/SNAP/IP 4R3Z; 'b101 REAZHHESE. F
IPv4, FE BIAAN IPREE; 'b110 KFRIRICAEEIAR 9 TCP 5 UDP. TCP/UDP #IEELE R =4 .
XFF IPv4, FE BN IPREE; o111 KRBT RERBE LI B TEE TS TCP/UDP #38 ,
TCP 5 SiktFiIR. 'b0 RERFEALDEEFEENFIISE, BEHERFISEIERN
TCP IR3IC. 'b0 RFFEMBEHERFTISEX A TCP ]RIL.

22:20
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bit function

19 *HE

18:17 | LSO #=#l, & E 3 2'b01 {F5E UFO,

16 LA A0 CRCo UFO E{TRTASIIE E J9 0,

15 BEERE. YIUERERN UF0 EEZE/D— payload &%,

14 *H

13:0 | BEKE

UFO 4§37 pay load 7 MK B B A HERTFAN T AT -

bit | function

Word 0

31:0 | BHEXFHHE

Word 1

EREANOATIEHIREIILEET. REZXMbit A1 ATRYWE—NTEE, MRHKINT

31 YA a2 . N \, S sz
R AR B PURRRIX A bit A AR IERA Z .
30 wrap fif, #RICREEFMATFHHRE—MERF. X bit ATUKIZEEES buffer £—8

ZMA,

29:16 | TCP & KBRS F15{E. UF0O LfERERIAE 1518 F AR EMER 0.

15 | BE—AEE. HRER, & bit RALMMANEE—EE.

14 *HE

13:0 | BEKE

HIEHE 64bit MAMRARS, THEARSRAARMAHIRS

bit function

Word 2(64bit i)

31:0 BUREFRIS 32bit ik

Word 3(64bit Hhiih)

31:0 RIER
LR AT B IR AR RERT, T RFTABRMATHELE :
bit function

Word 2(32bit #hilt) B Word 4 (64bit Hhiih)

31:30 | BFEFP[1:0]

29:0 | BFEemFL[29:0]

Word 3(32bit Hhilt) g Word 5 (64bit k)

31 15 A 1= & S Bt 8]

31:10 | RIEA

9:0 B8RP [11:2]

AR FHBARE tx _bd_control FFaREHl. AXMAMHEBARK bit EXAT:
2'b00 R RETBHBANKGERE; 2'b01 RRATBABAN XSS PTP Event 35 2'b10 KRATEHE
MNRXFERE PTP R3C; 2'b11 RRETBHEA AR XLEMB bit WEERIHRE—
MEFHIATTE.
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5.4 USB3. 0 354135

“KESIK USB3. 0 128838 USB3. 0 #5E, B T3 Z USB2.0 #ISE, 3RA xHCI1. 1 #

-+

SBo

5.4.1 H{EUHA

5.4.1.

1 EHEHI R mILEEE

USB =255k & xHCI, #IatLPERERINT

5.4.1.

MEW RS 1/0 ATFERET;

AESHBHENE, %175 USBSTS B CNR (Controller Not Ready) ¥Ri&A 0;
1% E CONFIG & 77358 MaxDeviceslotsEnable (MaxSlotEn) 18, {FEERG IR
HBEFRANEE slots;

% E DCBAAP (& E T EMIHAIEST) FFE, 1% 64 uthitismEng& £
T E MU AR E ;

Bt & CommandRingControl , E X Command Ring Dequeue Pointer, 3§ [a]
ComandRing RYEE—™ TRB By FFiE bt ;

e 1% B PR <& 7788, IMOD, IMAN, USBCMD, EventRingRegisters;
5 USBCMD & 7F2%, 1% Run/Stop fiLig A 1 $THEMNITHIZE;
FAZFIZRITFFHIZIT, Root Hub in[IIEH IR ERZFERFER, RERHEA
AFF M Z% % .

2 wHEWHELIE

hub R 5 FiEE, BERSHTEEBMENXNEHS;

FHIBITEIERE hub RSKRTHWEKER;

FEHFERA O BN &EE;

WMREHENL, Hub FITTRLIH O EMLIBRIE. ENTTR, iHOFENEZREE
BERAS;

USB &N reset {RZSHEM VBUS JREXA#Bi 150mA HIEER, USB & &ZETEHY
BERFRSHITER, Mo SzBRA

FEH19 USB & FNE— ME—RIHE, 1855 E] Address IR7;

7£ USB i ZIZBIME—Hblt 7 BT, HBEUAEHIEEBEBOA U2 A58 A9,
FHIZBNE FHARF;
FHRERSEFBRIIEEEN A L — S &R R Z AR E;
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FHLER SetSEL iFKIBHIN & AR GIR HIERT;

FHFRREERERERES;

FHILE TifFum O U1/02 #8RT;

ETEEFE2FUSBIEEMAE, ENEFEEOCEE. WELT Configured

KA, EEIREUEE AR VBUS BIRME.

5.4.1. 3 & &BUREMARTIE

RAlm R EFFIRERMEENER;
HERBURE N, EI TRBs;
Friat&4E % USB 1% #% EP Y TRBs;
ERFEWTM.

5.4.1. 4 ¥G1CER{EIREA

FBE;

B E R
BHIEHIZEECE A Host 1K ;
EHIERE SRR

xHC | BRFNFN IR L IEHIZS o

5.4.2 HESRIIR

F 5-16 USB3.0 ZHFEE ik

E=X Eipyt

USB3_0 0x000_31A0_0000

USB3_1 0x000_31A2_0000

XHC| 1SS E X 1785 Rttt Jg USB3. 0 Z 7785 & th11E+0x8000,

& 5-17 USB3 FHiFessl%k

FHEHERM ke ik
USB_RESETN_STATUS 0x1_0000 USB EiLIR7S
USB_SOC_RESETN 0x1_0004 USB & i1zl
USB_MODE_STRAP 0x1_0008 USB #8301+
USB_AXI|_SIDE_CFG 0x1_000C A B {ESEE
USB2PHY_REFCLK_MODE 0x1_0020 USB2PHY &R ik
USB_IRQ_HANDLE 0x1_0028 EHISE P EL IR S F e
LP1_CTR_COUNTERO 0x1_002C LP| {Ethins| H E e
LP1_CTR_COUNTER1 0x1_0030 LP| iEthins| H 5
LPI_CTR_EN 0x1_0034 LP| 1 rins| 2788
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5.4.3.1 USB_RESETN_STATUS (0x10000)

15 iz E=E | §ffE R
reserved 31:24 RO 0x0 %58
cfg_rstn EMBRHITHE, HHBFEFT
cfg rstn_cnt_val | 23:16 |RW 0x64 cfg _rstn_cnt_val BRIE I cfg rstn 55, AT
EH 8 A0ZIE S RIRTIE .
presetn E AL ERMITHE, SITHFEEFT
presetn cnt_val 15:8 RW 0x4 presetn_cnt_val BYE{\I presetn 55, FATiF
#l E Az 5 S BIRTIE
reserved 7:2 RO 0x0 1RE8
cfg_rstn SRR HTERA, HHFEEHF
cfg _rstn_rdy 1 RO 0x0 N .o
F cfg_rstn_cnt_val HEIL cfg rstn {55,
oresetn. rdy 0 RO 0x0 presetn B RREHMITHGERAL, HHRESFT

presetn_cnt_val HE i presetn 5.

5.4.3.2 USB_SOC RESETN (0x10004)

2} i *5 S| ik
reserved 31:17 RO 0x0 1REZ
cfg rstn 16 RW 0x1 USB2PHY HEREEREOEMES
reserved 15:9 RO 0x0 1=E8
preset_n 8 RW 0x1 USBSSP APB Bl & {ir
reserved 7:1 RO 0x0 1=E8
pwrup_rst_n 0 RW 0x1 USBSSP FEE i (F& APB Bf§fig)

5.4.3.3 USB_MODE_STRAP (0x10008)

5 i 4] S| iR
reserved 31:2 RO 0x0 1~E]
5 USBSSP HY mode_strap {55 8iE
mode_strap 1:0 RW 0x0 00: =HIBEARVMBUEE REM

01: {EHIZRFIAHECEAEN

5.4.3.4 USB_AXI_SIDE_CFG (0x1000C)

2} i x5 Sh{E 3%
aw | ock 31 RW 0x0 AX14 awlock 155
awcache 30:27 RW 0x0 AX14 awcache 155
awprot 26:24 RW 0x2 AX14 awprot {55
awqos 23:20 RW 0x0 AX14 awgos 55
reserved 19:16 RO 0x0 =88
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15 i =5 ShifE P70
ar lock 15 RW 0x0 AX14 arlock 55
arcache 14:11 RW 0x0 AX14 arcache 55
arprot 10:8 RW 0x2 AX14 arprot (5
arqos 7:4 RW 0x0 AX14 arqos 155
reserved 3:0 RO 0x0 1=E8
5.4.3.5 USB2PHY_REFCLK_MODE (0x10020)
15 i w5 SEHiE 3%
reserved 31:1 RO 0x0 1=E8
%1% USB2PHY AY REFCLK_MODE 55
refclk_mode 0 RW 0x1 0: ¥y NBT4h REFCLK 2 25MHz

1: i NBT4% REFCLK

2 12MHz

5.4.3.6 USB_IRQ_HANDLE (0x10028)

o) fi =5 SHiE ik

reserved 31:25 RO 0x0 1=E8
183, 4% irq, otgirg, host_system_error,

irq_mix 24 RW 0x0 to FETE B xhoi_ira HEHES, BT
B otgirq,host_system_error,itp,xhci_irq
DREE .

reserved 23:17 RO 0x0 1RE8

tp_clear 16 Wi-1 0x0 itp ﬁi.‘_tljﬂf\]EE,SFFPIiﬁiﬁg, B RITE A S

B R, 1Zi8 5 1 E TN —RT A BB 3R E A 0.

counter_itp_value | 15:0 RW 0x0 qiﬁ_ |t\p BRI R T AT, R E PR K i

[ B A 1B) K -

5.4.3.7 LPI_CTR_COUNTERO (0x1002C)

i L E=E SE ik
EHELPI CTR &Ry wait_cnt[31:0]15=, H
wait_cnt0 31:0 RW 0x0 TF Q-Channel0, Rz RAATE)ILE| wait_cnt

ST aclk Bl

5.4.3.8 LPI_CTR_COUNTER1 (0x10030)

i L E=E & ik
EELPI_CTR #E3REY wait_cnt[63:32] 155, B
wait_cnt1 31:0 RW 0x0 F Q-Channel1, 2%z ARTEIAZ] wait_cnt

ERF#H1T clk_sof BRI,
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5.4.3.9 LPI_CTR_EN (0x10034)

b4 fz ®E | 8ffE ik

reserved

31:2 RO 0x0 % B8

Ipi_en

% FELPI CTR #53R B Ipien 52, AT
Q-channel 0 F0 Q-channel 1 BY{FEEE

1:0 RW 0x0 bit0 FI FEL & Q-channel 0, bitl AFEE
Q-channel 1,

B 1 RERE, B 0 FRRAEEE.

5.5 USB2.0 OTG 54128

% BESE USB2. 0 OTG 3% USB2. 0 #13E.

5.5.1 #{Ei%AH
5.5.1.1 ¥iG{LER{EIREA

HIEIL A host 1R :

® LIHE({I; 5 HCPORTCTRL F 7758 0x20 E1i port.

o fFREREZ, FRIAMIRE,; 5 0TGCTRL FHFER7 0x81.

o ITH s, R FREIRFTHRE BRI M F#; 5 HCUSBIEN HF[ITHAH
Wi RE ; FFH WIS 0x10 BY usbrest T (£3R) , 5 HCUSBIRQ & 7723 0x10
TERRIL T ; FREPETS 9 0x14 BY highspeed mode (51&) HHf, E HCUSBIRQ
F1F8S 0x20 SEFR L i,

o IRZHIRLITHIZE, Rz E.

® IRLA device 1R :

® LHE{I; B USBCS ZHFEEHN 0, ;&P disconnect fiL.

® JT7F OTGIEN f£&E, FHFEHISFHNZZFRAPET, 5 0TGIRQ F 78S 0x10 JFRR
e A .

o ITH{EEE, R HREIRATHREBRXT N FET; 5 USBIEN F 78547 FF i
F8E; FFHEIS A 0x10 BY usbrest T (£I3X) , 5 USBIRQ FF2F 0x10
BRI BT, FFPETS A 0x14 BY highspeed mode (SiE) HHf, 5 USBIRQ
F 1785 0x20 SEFR L i,

® EfF¥tum&k LM EE,
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5.5.1.2 #iEfRER{EIRAA

® FE ep KA, size. addr. £ EZE; 5 HCIN*MAXPCK H7Fzs, R E ep*HY
S ABHKA/; S HCOUT*STADDRL fu HCOUT*STADDRH Z 78518 B K N HIRE
B9Hblib; B HCOUTO7 IEN H 175316 AEFTEEAY ep; 5 HCOUTXCON ZH 77881 E ep
B, 5 HCENDPRST Z 778818 E ep ?fn ep 7516]; 5 HCF IFOCTRL S5FRFTE ep BY
toggle ALFNIE E fifoauto {iL.

o MEEFEEFEEW ep S; B HCOUTXCTRL HEREFTELBUREWHIA ep S

® ik L.

5.5.2 HEHRIR

% 5-18 USB2 Z 7755 ik

E4 Eitbhik
USB2_0 #=HIls8 5 fran 0x000_3280_0000
USB2_1 154385 7758 0x000_3284_0000
USB2_0 UIB &7788 0x000_3288_0000
USB2 1 UIB 7788 0x000_328C_0000

JE: =P USB2_0 XN ¥R FM =AY USB2_P3, e USB2_1 X R ##EF A =AY USB2_P4.,
% 5-19 USB2 BH7E%%|%E

SEBER | ®B | sk

UIB HFs5

SEGURE_GTRL USB2_REG | 0x0 l‘JSBHSO/USBHS1 EHSRREBHITHSREER; NREH
o) AT EL

SECSID_ATST_USB2_REG | Ox4 SECSID_ATST Jg SMMU EERYIZEIE S ; (WL 258 T A fe
NSAID 5 LMU FREEZEM R £1TH)/ES; NSAID 5 SMMUID

NSAID_SMMUID_USB_REG | 0x8 B—LE E E L FILE R SMIU FrERY streamid; (XL 2ih
o] AT L

ACE_USB2_REG 0xC ACE RRGZEEN—LIBFHRNES

USB2_WAKEUP_REG 0x10 USB2 MafiE 25 7728

USB2_DEBUG_REG 0x14 USB2 B 1728

USB2_RSTN_REG 0x18 ShES

USB2_HIGH_ADDR 0x1C ShfES

USB2PHY_REFCLK_MODE | 0x2C USB2PHY & At §hik 4%
LPI Rz 4l FHF 2, EELPICR BEHR B

LP1_CTR_COUNTER 0x30 wait_cnt[31:0]1152. FATF Usb2 ncc BTEhENZS BT . %
%7728 24 USB2_PHY0 A&,
LP| #R3RITHI F 728, ‘fﬂ% LPI_CTR =AY Ipi_en 55

LP1_CTR_EN 0x34 AT usb2_ncc BFEHENTS . 1ZZ& 7588 H USB2_PHYO B.

OVERCURRENTN_CTRL 0x38 OVERCURRENT_N 3|fl{5 S W%Bﬁiﬁ&ﬂ

e et
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HERAM & iR
HCUSBCS 0x1A3 EH TR RS H 78S
HCPORTCTRL 0x1AB DEAMET |l
OTGCTRL Ox1BE 0TG =4 H 725
HCUSBIEN 0x198 USB HH i {FRE S 1775
HCUSBIRQ 0x18C USB FiTiE R S 1785
HC I NOMAXPCK 0x1EO oUT L hin s 0 RABIRE X NECE SRS
Ox1E2, Ox1E3,
HC I NXMAXPCK ouT fZiidimm x RABBEEX ML ETER
Ox1FE. Ox1FF
0x344, 0x348,
0x34C, 0x350, . A
HCOUT xSTADDRL X X IN 3 FFHA1R 8 (bt 257 58
0x378. 0x37C
0x345, 0x349,
0x34D, 0x351, — e I
HCOUT xSTADDRH X X IN 53 FFH4 7S 8 (bt 25 7 58
0x379. 0x37D
HCOUTO7IEN 0x194

5 077 I KHE RS

HCOUT8151EN 0x195 i 8715 BRI AE B 17 25
0x00E, 0x016,
0x01E, 0x026, e b~ s e

HCOUT xCON X X IN 55 S 1715 15 B 7 58
0x07E

HCENDPRST Ox1A2 imE B EFEE

HCF IFOCTRL 0x1A8 ¥ 28 FIFO 3% S 728
0x0C4, 0x0C8,
0x0CC\ 0x0DO\ | .\ i~ o o

HCOUT xCTRL X X 115 RS
0x0D4, ==
0xOFC

E: R xHEVER 1715,

5.5.3 HEesiiAA

5.5.3.1 SECURE_CTRL_USB2_REG (0x0)

i far EE | ShfE iR
MHLR IR BT
Secure_resp 31:30 RW 0x0 pslverr IR[E]EE 31 {iL.
axi rresp IREIFHR{AEE
reserved 29:1 RO 0x0 1REg
0: Z2&EK
Secure_crtl RW 0x0 1. ERefER
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5.5.3.2 SECSID ATST USB2_REG (0x4)

15 {72 BB SNE | ik
reserved 31:2 RO 0x0 =B
Secsid_atst usb2 | 1:0 RW 0x0 TE1E awuser_usb2[1:0]F0 aruser_usb2 [1:0]
5.5.3.3 NSAID_SMMUID_USB_REG (0x8)

H f | w5 | suE ik
reserved 31:8 RO 0x0 %58
SMMUID 7:4 RW 0x5 YE$E awuser_usb2[5:2]1%0 aruser_usb2 [9:6]
Nsid 3:0 RW OxE JE3E awuser_usb2[9:6]#0 aruser_usb2 [5:2]

5.5.3.4 ACE_USB2_REG (0xC)

15 iz E=E | §ffE R
reserved 31:28 RO 0x0 %58
arcache 27:24 RW 0xB ¥%E3E noc_usb2 By arcache_usb?2
arbar 23:22 | RW 0x0 3% arbar_usb2[17:16]
arsnoop 21:18 RW 0x0 J%E3E arsnoop_usb2[15:12]
ardomain 17:16 RW 0x1 7% ardomain_usb2[11:10]
reserved 15:12 RO 0x0 %58
awcache 11:8 RW 0x7 E$E ncc_usb2 HHY awcache _usb?2
reserved 7 RO 0x0 =B
awbar 6:5 RW 0x0 E3E awbar_usb2[17:16]
awsnoop 4:2 RW 0x0 ¥E3$E awsnoop_usb2[15:12]
awdomain 1:0 RW 0x1 J%3E awdomain_usb2[11:10]

5.5.3.5 USB2_WAKEUP_REG (0x10)

15 L EE | E6E P70
reserved 31:1 RO 0x0 1=E8
wakeup 0 RW 0x0 E$E wakeup 55

5.5.3. 6 USB2_DEBUG_REG (0x14)

15 iz E=E | §ffE R
reserved 31:27 | RO 0x0 53
tsmode 26:25 | RW 0x0 TEST 1R\ IX 4555 B (8]
tmodecustom 24 RO 0x0 TEST t& 367~
tmodese | custom 23:16 | RO 0x0 TEST R = 1% #F
reserved 15:14 | RO 0x0 =88
otgstate 13:9 RO 0x0 OTG JR7SHNL
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15 L EE | E6E P70
downstrstate 8:5 RO 0x0 Tiizim QIR A
upstrstate 4:0 RO 0x0 i O IRASHL
5.5.3.7 USB2_RSTN_REG (0x18)
H f | w5 | suE ik
reserved 31:1 RO 0x0 1=E8
cfg rstn r 0 RW 0x1 usb2phy BEEEOSL, KB

5.5.3.8 USB2_HIGH_ADDR (0x1C)

H f | w5 | suE ik
reserved 31:8 RO 0x0 1=E8
Addr_h 7:0 RW 0x0 Z4; 40 (dbhE, o DMA IR{ERUES 8 firttiht

5.5.3.9 USB2PHY_REFCLK_MODE (0x2C)

b fi =5 | EuE A
reserved 31:1 RO 0x0 =B
7% 3% USB2PHY A4 REFCLK_MODE {55
refclk_mode 0 RW 0x1 0: MyNBT4h REFCLK 2 25MHz

1: My \FF4h REFCLK 2 12MHz

5.5.3.10 LPI_CTR_COUNTER (0x30)

1 L EE | 8hifE faiR
wait_cnt 31:0 RW 0x0 E1E LP1_CTR #23AY wait_cnt[31:0]

5.5.3.11 LPI_CTR_EN (0x34)

15 i ®E | S(fE 3%
reserved 31:1 RO 0x0 1=E8
Ipi_en 0 RW 0x0 EIZ LPI_CTRIRIREY Ipi_en 55, ATHEI#EN

5.5.3.12 OVERCURRENTN_CTRL (0x38)

15 v EE | EhifE ik
reserved 31:2 RO 0x0 %58
0: overcurrentn {553KH overcurrent_n pad
overcurrentn_byps | 1 RW 0x0 ==

1: overcurrentn {553 B overcurren_reg B

&
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5 M
15 L =5 SNiE P70
overcurrentn_reg 0 RW 0x0 o%v;;;;éiﬁntn_byps 731 B3, overruentn {5
5.5.3.13 HCUSBCS (0x1A3)
Host mode
15 i BB S0E P70
wakesrc 7 RW 0x0 Zbit J 1 RRMREES|BIRE HC
reserved 6 RO 0x0 =B
Sleep Ik7: Hizbit A1, CUSB2 #IiaLikE
s ersume 5 - 0x0 =5. REHEEHBENERIZbit.
& Suspend K7 : {F A otgetr1[1] (abusdrop)
bit, 3BEkE A_SUPSPEND JRESHES.
reserved 4:1 RO 0x0 =B
1: WEIIEAE LS =R
| d 0 RO 0x0
smode X 0: B&THEFE FS HE HS B
Device mode
15 i E45] ENfE ik
wakesrc 7 RW 0x0 Zbit 1 FRKRMREES|BIRE CUSB2,
discon RW 0x1 B EZ bit, 5 1 5@FIMiFIERE.
oigrsume 5 - 0x0 mIEMEE bit, iz bit A1, CUSB2 #lta{LiT
EMEEES. EHBEERIZbIt.
reserved 4:2 RO 0x0 =B
1: CUSB2 %&3% NYET
| 1 R
pmnyet W 0x0 0: CUSB2 %32 ACK
1: WEIIEE LS
| d 0 RO 0x0 . I
smode X 0: BEIIELEFS RE HS BR
5.5.3.14 HCPORTCTRL (Ox1AB)
only—Host mode
15 fiL w5 EiiE ik
USB &K EITH
00: CUSB2 =& 10ms £
1_ébms - 55ms 7:6 RW 0x1 01: CUSB2 {§5 55ms £z (BRIA)
10: CUSB2 5= 1 &l 6ms EfiL
11: T
mO 84
trst 5 RW 0x0 T
poTErS § BiZbit 51, BHEEOES
PR AR IR
A Ak
testmd - testm0 4:0 RW 0x0 00000: AR
——1: Test_J
—10: Test K

V1.0 (2023-10-16)

WA © YBEERARBRAR 119



Phytium'&ﬂé R S

5 Mg

i fi w5 | S6fE i)

——100: Test_SEO_NAK
-1000: Test_Packet
10000: Test Forece Enable (%i% SOF LLFaE

WERBER
5.5.3.15 OTGCTRL (Ox1BE)
0TG mode
15 v EE | EhifE ik
EiZ bit 1, &M B-device EiE, hort
forcebconn 7 RW 0x0 =% b jj R evice EE#%, R shor
debounce interval (TA_ BCON_SDB) .
reserved 6 RO 0x0 1RE§
srpdatdeten 5 RW 0x0 Data IFM{F EE
srpvbusdeten 4 RW 0x0 VBUS #3015 gE
$EU R SetFeature (b_hnp_enable) %%, Bi%
bhnpen 3 RW 0x0 o e f T AT -
bit A1, BE&LEMNMESIEERETER.
4 B-device % & bhnpen bit, BiZbit A 1.
asetbhnpen 2 RO 0x0 . . R .
BB RN RETER
abusdrop 1 RW 0x0 sEF ST
busreq 0 RW 0x0 FHERLRIERIE
0TG2 mode
5 & | w5 | saE ik
BiZbit A1, 7MW B-device EHE, (£ short
forcebconn 7 RW 0x0 ]
debounce interval (TA_ BCON_SDB) .
reserved 6 RO 0x0 1RE]
srpdatdeten 5 RW 0x0 Data IFM{F EE
reserved 4 RO 0x0 1RE]
R SetFeature (b_hnp_enable) 6%, BiZ
bhnpen 3 RW 0x0 o o T AT -
blt jﬂ 10 IE\2£§1LL$H Klﬁg *H\-J-;ﬁ BI%O
XY B-device % & bh bit, BiZbit A1,
asetbhnpen 2 RO 0x0 _:L: . e\:_l CeAx‘ﬁt npe; I Sizbit %
ln,\z£§1l%u z= lﬁgﬂ %H\-J-;ﬁ BI% o
abusdrop 1 RW 0x0 (G ISEs AN =)
busreq 0 RW 0x0 FIas & IES1E

5.5.3.16 HCUSBIEN (0x198)

Host mode
15 far EE | EhifE iR
reserved 7:6 RO 0x0 %58
Hh d-u-‘ * Abo \;'_b.t‘NO,,”J&\
hspeedie 5 RI 0x0 igh speec WP EfERE. Zbit A BE
hspeedir interrupt request.
uresie 4 RW 0x0 USB S HfrfERE. iZ bit 3 0, ZB& USB &1
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15 v EE | EhifE ik
B ETIEK o
. USB $EAChHTfERE. iZ bit 90, ZHBE USB i
suspie 3 RW 0x0 s s
FRETIEK o
reserved 2 RO 0x0 1=E8
. USB #C iR il AR B fF € . iZ bit 9 1, ZH§
sofie 1 RW 0x0 i e e 1
hefrmnrirq BETIEK .
reserved 0 RO 0x0 1=E8
Device mode
15 | %5 | st ik
. USB $BXELIRETRRI{ERE. 1Z bit 0, 2B
Ipmie 7 RW 0x0 . e e
lpmir FHTIFR .
reserved 6 RO 0x0 1=E8
High d B Pl{FEEE. iZbit ko, Z
hspeedie 5 RI 0x0 igh speec RN PHfERE. iZbit A i3
hspeedir interrupt request,
. USB S HffERE. iZ bit 50, ZHE USB EfiL
uresie 4 RW 0x0 e b
B P ETIESK
. USB $ERCHPHfERE. iZ bit 90, ZHE USBiER
suspie 3 RW 0x0 W e s
RETIEK o
. SETUP S hEFhifRE. 1Z bit A 0, ZRE SETUP
sutokie 2 RW 0x0 A~ -
SR P ETIEK.
. USB kciami R BT{FERE. 1Z bit A 1, ZREEIADN
sofie 1 RW 0x0 s s
B HTIEK
_ SETUP BB B F WifEse. iz bit A0, 2B
sudavie 0 RW 0x0 " et
SETUP ¥Ry HTIEK .
5.5.3.17 HCUSBIRQ (0x18C)
Host mode
5 | %5 | st ik
reserved 7:6 RO 0x0 1=E8
. SIREXFENEK. FASERER, HC ERLiZ
hspeedir 5 RW 0x0 CLs P L iy s . "
bit j‘j 1o —':-.-11/7( bit j‘] 1, 75":%4]'&_[0
_ S EIEKHC {F1E USB BB BYS, core
uresir 4 RW 0x0 NN s L iy . "
Eikgizbit 1. Bizbit 1, HRBE.
. ERPEEK. #HAELES, CUSB2 Efix
suspir 3 RW 0x0 o e L . "
bit H1. Bizbit A1, ERFPH.
reserved 2 RO 0x0 1=E8
. IR BTIE R . SOF Bl& X4 USB, HC BEiEix
sofir 1 RW 0x0 o . o . ]
bit j‘j 1o —':-.-11/7( bit j‘] 1, ;%B,%q:llfﬁc
reserved 0 RW 0x0 1RE§
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15 72 EE | 8(ifE P70
omi PERE IR EIE P ETIEKR . EIEUNEI ACK X =2
pmir 7 RW 0x0 b | L s
NYET, CUSB E#ZiZ bit A 1,
reserved 6 RO 0x0 =B
heooedir 5 - 0x0 ERER PENEK. HEAEERER, HC BfLiZ
P bitH 1. SiZbit 1, EHHET,
SMFEHER. HIRERFFHE USB Bk E 1T,
uresir 4 RW 0x0 CUSB2 Ef2iZbit B 1. Bizbit k1, Eld
cusoir 3 RI 0x0 R RENEK . IRERIERES, CUSB2 EfiX
Hept i bit 39 1. BiZbitJ 1, SEEU.
SETUP & hE G FhliiE K. ZIEUL SETUP £ HEE,
sutokir 2 RW 0x0 CUSB2 Eftizbit A 1. Bizbit A1, FlE
Iiéﬁo
cofir 1 RI 0x0 AP ETEK . 23R SOF &, CUSB2 Eife
Zbit H1. Bizbit A1, FRPE.
SETUP BB P HnEK .. ZWEI$E =AY SETUP
sudavir 0 RW 0x0 #HIER, CSUB2 BitiZbit A 1. BiZbit A1,
b e ol
5.5.3.18 HCINOMAXPCK (Ox1EOQ)
15 72 s | S(fE ik
reserved 7 RO 0x0 =B
maxpé—maxp0 6:0 RW 0x0 ouUT 0 ZRBXK/
5.5.3.19 HCINXMAXPCK I
(x=1, Ox1E2) (x=2, Ox1E4) (x=3, Ox1E6) ... (x=14, Ox1FC) (x=15, Ox1FE)
15 i E=E s ik
Maxp7-maxp0 7:0 RW 0x0 OUT x B ABK/IMEMAL (x=1-15)
5.5.3.20 HCINXMAXPCKh
(x=1, Ox1E3) (x=2, Ox1E5) (x=3, Ox1E7) ... (x=14, Ox1FD) (x=15, Ox1FF)
15 i EE S b3
reserved 7:3 RO 0x0 =B
Maxp10-maxp8 2:0 RW 0x0 OUT x mABXRNEMAL (x=1-15)
5.5.3.21 HCOUTXSTADDRL
(x=1, 0x344) (x=2, 0x348) (x=3, 0x34C) ... (x=14, 0x378) (x=15, 0x37C)
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15 L EB SNhE faiR
Start addr 7:2 R/W 0x0 IN g FFaa bR AL (x=1715)
reserved 1:0 R/W 0x0 =B
5.5.3.22 HCOUTxSTADDRH
(x=1, 0x345) (x=2, 0x349) (x=3, 0x34D) ... (x=14, 0x379) (x=15, 0x37D)
15 L EB SNhE faiR
Start addr 7:0 R/W 0x0 IN (g FFa it S (x=1715)
5.5.3.23 HCOUTO7IEN (0x194)
Host mode
15 AL EE shE iR
Hcoutxien (x=7-0) 7:0 | RW 0x0 HCOUT x i S thlf{ERE (x=7-0)
Device mode
15 72 E5 s ik
Inxien (x=7-0) 7:0 | RW 0x0 IN x i =2 Pl {ERE (x=7-0)

5.5.3.24 HCOUT8151EN (0x195)

Host mode
15 o2 w5 SHiE iR
hcoutxien (x=15-8) 7:0 |RW 0x0 HCOUT x i = R {ERE (x=15-8)
Device mode
15 fiL w5 EiE 3%
hcoutxien (x=15-8) 7:0 | RW 0x0 IN ximShErfERE (x=15-8)
5.5. 3. 25 HCOUTXCON
(x=1, Ox00E) (x=2, 0x016) (x=3, Ox01E) (x=4, 0x026) ... (x=15, OxO7E)
Host mode
15 i | ES SEHiE iR
reserved 7:6 RO 0x0 =B
N RS 1E . FE BN A E & B
BHHE,
isod! - isod0 | 5:4 RW 0x0 isod1, iso0=00, &1 4 1S0 €
isodl, iso0=01, & 2/ 1S0 &
isod1, iso0=10, &l 3 4~ 1S0 &
_ quad buffering:2 i um S A
typel - typel | 3:2 R triple buffering:2 | typel, type0=10, HtEiFS
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15 fi

25

BN

ik

double buffer:2
single buffering:2
ERIN: 0

typel, type0=01, [E]Eimsm
typel, type0=11, HIRfiHS

quad buffering:3
triple buffering:2

1%1FE buffering 284

buf1, buf0=00, single buffering

buf1 - buf0 1:0 RW double buffer:1 buf1, buf0=01, double buffering
single buffering:0 buf1, buf0=10, triple buffering
2iN: 0 buf1, buf0=11, quad buffering
Device mode
2} fi | %5 SHiE ik
IN x i S B Z bit A1, RR(FEREIRA,
val 7 RW 0x0 — o
0 "REZERImS .
IN x i miE1E. Zbit A1, Fx CUSB2
stall 6 RW | 0x0 IN xImRfFIL. Zbit B 1, Rin
iR[E] STALL,
ERERWE L INImSEY, BES
MAMAER AN ERNEE.
isod! - isod0 | 5:4 RW 0x0 isod1, iso0=00, &1 4 1S0H
isodl, iso0=01, &f¥in 2 1S0 €
isod1, iso0=10, & 3 4 1SO0 &
qu?d buffering:Z SR s 3
triple buffering:2 o
typel, type0=10, itEiHS
typel - type0 | 3:2 RW double buffer:2 bew
. . typel, type0=01, [E]FiHsm
single buffering:2 typel. type0=11, s S
N e H) € = L ) }l Y
%ﬁk&: 0 yp yp M
quad buffering:3 1%$% buffering 28!
triple buffering:2 buf1, buf0=00, single buffering
buf1 - buf0 1:0 RW double buffer:1 buf1, buf0=01, double buffering

single buffering:0
BRIN: O

buf1, buf0=10, triple buffering
buf1, buf0=11, quad buffering

5.5.3.26 HCENDPRST (0x1A2)

Host mode
i fir L35] SH{E 3%

togsetq 7 RW 0x0 E;:li* i to%rglme &
BiEK: toggle BEHE

fiforst 6 Wwo 0x0 Fifo E{uI

togrst 5 Wo 0x0 Toggle B
i 2 73 [4]

hcio 4 RW 0x0 O0=HCIN;
1=HCOUT

ep3, ep2, epl, ep0 | 3:0 RW 0x0 mRE, BNE-15
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Device mode
15 i =5 SNhifE iP5
IE1EK: 4 togg|
togsetq 7 RW 0x0 Eli* e O{;gmeﬁ
EiEK: toggle IREH
fiforst 6 Wwo 0x0 Fifo EfiL
togrst 5 Wo 0x0 Toggle Ei
i 7 [8]
io 4 RW 0x0 0=IN
1=0UT
ep3, ep2, epl, ep0 3:0 RW 0x0 imeEME, BE0-15
5.5.3.27 HCFIFOCTRL (Ox1A8)
Host mode
15 iz E45] SEHiE 3%
fifoacc 7 RW 0x0 fifoaccess {iL
fifocmit 6 WO 0x0 fifo commit {iL
fifoauto 5 Wo 0x0 fifoauto fiL
i 7 (8]
hcio 4 wo 0x0 O=HCIN
1=HCOUT
ep3, ep2, epl, ep0 3:0 wo 0x0 imEHE, G3E0-15
Device mode
15 i E45] (A 3%
fifoacc 7 RW 0x0 fifoaccess {iL
fifocmit 6 Wo 0x0 fifo commit {iL
fifoauto 5 Wo 0x0 fifoauto fiL
i 7 [8]
io 4 Wwo 0x0 0=IN
1=0UT
ep3, ep2, epl, ep0 3:0 wo 0x0 imeEME, BE0-15
5.5.3.28 HCOUTXCTRL
(x=1, 0x0C4) (x=2, 0x0C8) (x=3, 0x0CC) ... (x=14, OxOF8) (x=15, 0xOFC)
Only—Host mode
15 iz E45] SEHiE 3%
reserved 7:4 RO 0x0 =28
d 3, d 2, NP
endpnrs, endpnr 3:0 RW 0x0 AERSe
endpnr1, endpnr0
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5.6 USB HUB 54135

5 IME

USB HUB #Z %l 22s[F USB P2 ## 0  . USB HUB B T {E#& X ;R = E 40 T~ Bl Fi 7 - USB HUB
1EFIR MM T/ERE5: USB HUB #EF0 HOST 483 . USB HUB #%3X T, USB HUB ATILE
B 3 NMIIAY Device, 43 RIXTRZ usb_vhubO, usb_vhub1, usb_vhub2, BIiTEREFEIU
FX &2 USB 1 & {E M ; HOST =T, AILAEA usb_vhubO (3 N2 4 F M+ USB2_P2) {E

J3—7~ USB2. 0 HOST #5%128

USB port

Y

HiE

R |

o AIATE IR B HIR AR Al & Bk 2528

il

HOSTiE =,

& 5-9 USB HUB T{EtE= 7~

5.6.1 #4EiAA
5.6.1.1 ¥aER{ElZAA

USB HUB 51|85
MR B EHRIE .
HOST BCER A THYR(EMN T -

HOST T{E#&E X EZEf B VHUB CFG Z 77 25 Ll & DEV1 _CFG %

UTMIP_CFG Z 7788,
o LHE{I;
BERNMFRFALE,

?ISB HUE & =, "

]

HITIRRIEEE

SRV AL E T E 2 FSkACE USB HUB B M T{E#EX, FTLLER

Z= [8] /2 By GEN_CFG ,

1% VHUB_CFG & 7785+ A9 host_dev_sel i (VHUB_CFG[0]) BLE mX 1,
4% USB HUB i%3% Devicel HE{THIE .

® iZ UTMIP_CFG & &F 23+ AY utmiaval id iLF0 utmivbusval id fif (UTMIP_CFG[3] .

UTMIP_CFGM D ECE R 1, ERMNIFRIFAET,

® % VHUB CFG 15128

EHREE AL

e HAIR{EE USB2.0 0TG #5428

® USB HUB &3\ THVIRIEMI T :

—H, 175

1% Devicel ECE AY HOST &K,
i iy phy _cfg rstn {i (VHUB_CFG[11]) L& GEN_CFG Z 7788
thf) dev_reset {i (GEN_CFG[0]) BLERL 1, EAMIIREFARL, A PHY 1 USB

£ USB2. 0 OTG 1ZHI =24 H LR 1E.
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o FHEN; oAl 3 PNIEFH GEN CFG & 725 P AY keep_disconnect {iL
(GEN_CFG[7]) & 1, {E1SHBMAST Host TR .

® HR4% 3 MEZHI UTMIP_CFG Z7F2EF Y utmibval id fiLF0 utmivbusval id i
(UTMIP_CFG[2]\ UTMIP_CFG[1DECERL 1, HRMARFAE, ¥ 3 MRBFEE
A% Device #&3 .

® ¥ VHUB CFG & 77 28 1 BY hub_rstn . phy cfg rstn {iL (VHUB CFG[12] .
VHUB_CFG[11]) A Kz 3 IM& % HY GEN_CFG & 7725 F AV dev_reset {iL (GEN_CFG[0])
BB 1, ERMRIFATT, FFHPHY F0 USB HUB 15528 & 1.

® HFRIE(ES USB2.0 OTG #ZHIzE—2, 1H5EE USB2. 0 OTG =S¥ 1L3R1E.
BRAEXT R IR AT R E X RO AT GEN_CFG & 728 H A9 keep_disconnect i
(GEN_CFG[7]) & 0, {15 HOST BEMBMEIZILE .

5.6.1.2 ¥iEfRHwERIEIRAA
WHEIEHIIR4ER] USB2. 0 OTG #THIES, 15SE USB2. 0 OTG iTHIzSR1EUAH.
5.6.2 HEFHRIIF

USB HUB K& 7Eeszsialtt A 7 L, EUIITRRR:

F 5-20 USB HUB Z7FEs & thiik

B Eihht
USB_VHUBO 0x000_3180_0000
USB_VHUB1 0x000_3188_0000
USB_VHUB2 0x000_3190_0000
VHUB_CFG 0x000_319C_0000
DEV1_CFG 0x000_3199_0000
DEV2_CFG 0x000_319A_0000
DEV3_CFG 0x000_319B_0000

H dh USB_VHUBO, USB_VHUB1, USB_VHUB2 RiZF 1885 5.5 &= USB2_0, USB2_1
—¥, HESES5.5. 3PN EXRINAR.

% 5-21 VHUB_CFG HFEF=E5I%*E

T AR yikid 3%
VHUB_CFG 0x0 BCE USB HUB E AR, IEHIEMARINKSHEGFSR
% 5-22 DEV(173)_CFG HERFIR
T AR yikid 3%
GEN_CFG 0x0 USBig# 1 3 BRI ES 7o
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oA e 1w iR
GEN_STA 0x4 USB i # 173 MIBARESE T
DBG_STA 0x1C TR IRESFESE
UTMIP_CFG 0x20 UTMIHES L EH Far, ATHELE USB & A TR
UTMIP_STA 0x24 UTMIHEERESSHER

5.6.3 HFiraRikA

5.6.3.1 VHUB CFG (0x0)

i fi 5 SHiE ik

reserved 31:13 RO 0x0 =8

USB HUB IEIES
hub_rstn 12 RW 0x0 0: E4r

1: BREN

PHY FIfL BRI ENLE S
phy_cfg rstn 1 RW 0x0 0: 811

1: BEN

PHY #itH BY host BT FFiEEIERES
host_disconnect 10 RO 0x0 0: &

1: ErFF
sessend 9 RO 0x0 PHY #iH By sessend (55
sessvalid 8 RO 0x0 PHY #iH B sessval id 55
bvalid 7 RO 0x0 PHY i A9 bval id 55
vbus_valid 6 RO 0x0 PHY %1 HAY vbus_valid 55
iddig 5 RO 0x0 PHY #iH Ry iddig 55

PHY &E Bt F
refclk_mode 4 RW 0x0 0: 25MHz

1: 12MHz

PHY PLL fEREIEHI
pll_en 3 RW 0x1 0: T {FEEE

1: {F5E
reserved 2 RO 0x0 {RE8

PHY B9 txbitstuff {FREES
txbitstuff_enable | 1 RW 0x0 0: I{FERE

1: {F5E

USB HUB 2} HOST R iEFIES
host_dev_sel 0 RW 0x0 0: USB HUB t&R=

1: Host 2T\,
5.6.3.2 GEN_CFG (0x0)

i3 fir 45 S| iR

reserved 31:8 RO 0x0 =88
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TKISIRIRHRIZ AR
5 fMg
15 o E5 Sh{E R
USB HUB 13\ T :
FEEAIELE HOST SR H281% USB 18 %,
7E USB & & & IF (WRPAGF 3t 1% %) 5
BHIZIES, {F Host REMBMERIEHILF
keep_disconnect |7 RW 0x1 (Z{ES HEELE USB HUB & E L FEM 1
R o
0: FJ# HOST 42
1: 75T] HOST 43 F|
HOST iR T : &8
Reserved 6 RO 0x1 =88
EHRIMAE sleepm (55
bypass_sleepm 5 RW 0x1 0: E=EE
1: E
RN ENEE M overcurrent (553K H
overcurrent_sel |4 RW 0x1 PHY 2R AR ES 7
0: PHY
1: IEEFFS
overcurrent_cfg | 3 RW 0x0 B E FF2EM overcurrent 55
EH SRR E(ES
wakeup_rst 2 RW 0x0 0: 81
1: BREN
3E USB HUB 1R\ T 4 L wakeup {5 S HIELE
EHiFeR
send_wakeup 1 RW 0x0 0: R&
1: &
X B 18 & R & iz
dev_rst 0 RW 0x0 0: 811
1: BREN
5.6.3.3 GEN_STA (0x04)
15 i x5 Sh{E R
reserved 31:2 RO 0x0 =8
WEXS PHY MIE LIRS IERES
workaroundrst_state | 1 RO 0x0 0: EfITERK
1: B
BEREMNEMKRSIERES
softrst_state 0 RO 0x0 0: ENIFERK
1: Bus
5.6.3.4 DBG_STA (0x1C)
) i =5 2fiE iR
reserved 31:2 RO 0x0 =88
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E{fE

ik

tmodecustom 24

0x0

TEST R 4ET

tmodeselcustom 23:16

0x0

TEST #RVik#¥

reserved 15:14

0x0

*HE

otgstate 13:9

RO

0x0

OTG IKZSH

0x00:
0x01:
0x02:
0x03:
0x04:
0x05:
0x06:
0x07:
0x10:
0x11:
0x12:
0x13:
0x14:
0x15:
0x16:
0x17:
0x18:

A_IDLE
A_WAIT VRISE
A_WAIT_BCON
A_HOST
A_SUSPEND
A_PER | PHERAL
A_VBUS_ERR
A_WAIT_VFALL
B_IDLE
B_PERIPHERAL
B_WAIT_ACON
B_HOST 1
B_HOST 2
B_SRP_INIT1
B_SRP_INIT2
B_DISCHRG1
B_DISCHRG2

downstrstate 8:5

RO

0x0

HOST #&23X BYum IR TSHL

0x00:
0x01:
0x02:
0x03:
0x04:
0x05:
0x06:
0x07:
0x08:
0x09:
OxO0A:
0xO0B:
0x0C:
0x0D:

D1SABLED
DDRIVE_SEO
CLR_TIMER1

RUN_T IMER1

WAITD

DEV_DET
FULL_SPEED
LOW_SPEED
DR_CHIRP_J
DR_CHIRP_K
DRIVE_SEO_HS
H1GH_SPEED
LPM_SUSPEND
LPM_DRIVE_RESUME

upstrstate 4:0

RO

0x0

Device &I\ T um CARZSHL

0x00:
0x01:
0x02:
0x03:
0x04:
0x05:
0x06:
0x07:

DISABLED_U
TIMERRESET
SEQ_STATE
J_STATE
HIGH_SPEED U
HIGH_SPEED_SEO
REMOVE_HS
SUSPENDED
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KSR RIETA
5 M
15 i BB S0E
0x08:
0x09: DETECT_SEO
OxO0A:
0x0B: DETECT_HSJ
0x0C: DETECT_HSK
0x0D:
0xOE: WAIT END_RESET
OxOF: DRIVE_RESUME
0x10:
0x11: SLEEP_RESUME
0x12:
5.6.3.5 UTMIP_CFG (0x20)
15 i BB S0E
reserved 31:6 RO 0x0 1RE8
0: 13 79 HOST &K
utmiiddig 5 RW 0x0 ﬁk%ﬁ s
1: %K Device tEI
reserved 4 RO 0x0 1=E8
HOST 23\ TNECE X 1
utmiavalid 3 RW 0x0 - —
USB HUB &3\ RECERK 0
HOST 2\ T~ . 0
utmibvalid 2 RW 0x0 ﬁ%i&;rgﬂﬁiﬁ%ﬂ
USB HUB #&3\ NECE AX 1
0: REIETIEER
utmivbusvalid 1 RW 0x0 . o
1: EFILEER
utmisessend 0 RW 0x0 sessend 55, EET{EERTEERO
5.6.3.6 UTMIP_STA (0x24)
15 i BB S0E
reserved 31:7 RO 0x0 1=E8
utmiidpul lup 6 RO 0x0 WA idpul lup 55
utmidppul Idown | 5 RO 0x0 BEEHEY dopul ldown 55
utmidmpul | down 4 RO 0x0 Y dmpul |down 55
utmidrvvbus 3 RO 0x0 &M AY drvvbus {55
utmichrgvbus 2 RO 0x0 & HHEY chrgvbus (55
utmidischrgvhus | 1 RO 0x0 &M AY dischrgvhus (55
utmisleepm 0 RO 0x0 wEMER sleepm 55

5.7 SATA 33128

KBRS T AN SATA 155128, S NEHIER
SATA3.0 #13E, SELRIMSIE AHCI1. 31 HTEHH HBA IEZ 7E2E (HBA Memory

&— PORT, HHIEIEIHRA
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M
Registers) , Jc PCl Header B4 (HBA ConfigrationRegisters) , ELtA AL pci
W&, RAEETaREER, 1EH88 17 %¥%F IDE £ (SATA Legacy Mode, BIRNAIAJR
S EIFRERHIRR) , BRI ZFEN RAID ThEe. FHARARTSE BIREE
FH. {(Serial ATA International Organization: Serial ATA Revision 3.0) %A
{Serial ATA Advanced Host Controller Interface (AHCI) 1.3.1) .

SATA HF S E MU AN TR

3 5-23 SATA S7Es55 bk

=18 it
SATAO 0x000_31A4_0000
SATA1 0x000_3201_4000
5.8 DC
5.8.1 EIr

DC E— M ERIEHIZE, TEEMIE CPU/VPU IR ERI B3R, 1%2B8 Display 1#4Y
SRS OP PHY AR R4S,
KRER DC T4 .
® I #5ME& Display, ME& Display BFEIHAT ;
® THEfN size 5 640X 480, 800X 600, 1024 X768, 1152 X864, 1280X 720, 1280
X 960, 1366 X 768, 1440 X 900, 1600 X 900, 1920 X 1080, &= AMiZ K
5. 4Gbps/ (size*32bit) ;

® Display{0, 1} BRMEIREE;
® T i#FLinear BRI ;
® ¥ Frame Buffer MNEE R IMATHERE;
® Y ¥FHsync, Vsync, DE AJECLE, SHECEREHINL;
o MIAEKEN:
— ARGB2101010, A/XRGB8888, A/XRGB1555, A/XRGB4444, RGB565
— YUV422(YUY2, UYVY, NV16)
— YUV420 (YUY2 (PO10) YV12, NV12, NV21)
® IfjiH{&ZE DP#£0 48bit, RGB 433l 16bits HR;
o YIS ZEMR: RGB2101010, RGB888, RGB666, RGB555;
® it #5RGB Swizzle;
o THIKFE/EEREE, TXHFI0° HE;
® THFMEMINEE, MRUSHUNT 3;
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® T iFDither, Gamma E{RIZIEINEE
KEEIREERKAY DP 32 A DisplayPort1. 4/Embedded DisplayPort1. 4 ¥, X #F4FME
BSE KBEIREEFM.

5.8.2 #{EULEA
5.8.2.1 BiEkyigLRiE

1. WMAWYE, #1TDCRRAIRE N ;

2. IRIBFTIE R BT PRI B X N B & =T

3. DP #afk;

4. DC #ta1k.

MigsERkfE, IARANFZY)HR 7=, N DP AL E K& DC MK EEANFTEZLL,
REZRME DC HEEEEHE XA double buffer registers HlIFHITHIMEL E BN AT IE
& T1E,

5.8.2.2 DP #IBLHTIE

1. phy 81i;
2. DPTX core #131t, EL3E APB BH§h433M, 0 3i/E4R AUX BiEIR(EETsh, FFEARE
DPTX;

3. M HPD 155, WRBMULEEYIR DP, WRZH, MIRH#IEI; HPD BI
M B 1Z 7 3R A AR R ML AR BB K2R 5

1Eid AUX 181&1EX DPCD A0 EDID 5 &;

B & DPTX BY lane count 1 | ink rate;

BZE RX (sink) i®AEY lane count, link rate, Fi#H{T phy BUSEERIIZ:;
MERBEESN, N|ELE DPTX AY secondary channel ;

A& DPTX IR SE 282, main stream;

%F 1ink #1T soft reset.

o o kM N =

5.8.2.3 DP link training ;K12

1. #&MZ HPD 5, AUXiE Sink DPCD 0x00000-0x0000D, iZEY sink i&ZIER;

2. AUX B sink DPCD 0x00100-0x00101, HECE bandwidth 1 lane count;

3. % [4] source im BY B # ( Scrambing disable = 0x01 ) , ik ¥ TPS1
(TRAINING_PATTERN_SET = 0X01) , source 54 31X Training Pattern 1,
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AUX 5 DPCD 0x00102 i%£%¥ Training Pattern 1, 3Hi%£3¥ disable scrambing;

4. 5 DPCD 0x00103-0x00106 43 HECE lane0, lanel, lane2. lane3 Y Voltage
swing 1 Pre—emphasis;
5. % DPCD 0x0000E, TRAINING_AUX_RD_INTERVAL HY{H;
6. 2 5 B3 TRAINING_AUX_RD_INTERVAL #& A B9 B 8] [8) B® /5 , 3% DPCD
0x00202-0x00207 3K BY | ink status;
7. WR—AELALR lane BY Status IEHAY CR_DONE 75 0, MIBTshikE L, N
B TR =542
a. 1% DPCD 0x00206-0x00207 HY{E, FiH%E DPCD 0x00103-0x00106 HIELE ;
b. #& source B&%&IX 5 R TPS1, MFE(K | ink bandwidth (0x00100) , MZE
3 LHIREHIIL;
c. HEEMFRBIFRTEI 1. 62Gbps, MTNZRKIM; CR_DONE E#id, MK
E5Emk/a, FFIE Training Pattern 2/3/4, source %&i% Training Pattern
1, [E1AF AUX & DPCD 0x00102 1%3¥ Training Pattern 2/3/4, H %% disable
scrambing (35 source F sink &332 3F HBR2, NI TPS2 FHaly TPS3, HE X
¥ HBR3, M| TPS2 ARk TPS4) &
8. 5 DPCD 0x00103-0x00106 3 AL E lane 0, lane 1. lane 2, lane 3 Ay voltage
swing F pre—emphasis;
9. 2 %5 B TRAINING_AUX_RD_INTERVAL % i\ HY B 18) /8] B% /5, 3% DPCD
0x00202-0x00207 3XBY | ink status;
10. ZASR— LA LAY lane BY Status i AY CR_DONE J3 0, BIRT§hikE LN, £
1 TPS2, FEFiFF4E TPS1;
11. 405R CR_DONE j#jd, #:ZF CHANNEL_EQ DONE, SYMBOL_ LOCKED;
12. H—PMRLAL LR lane BY status 152H B CHANNEL_EQ_DONE, SYMBOL_LOCKED <1,
MBI AT =5 R0 32
13. %5 DPCD 0x00206-0x00207 B{&E, FiH%E DPCD 0x00103- 0x00106 AUFL & ;
14. ZER %1% 5% TPS2, MIFE(K Iink bandwidth (0x00100) , MEE 3 SHIEE
L ;
15. BEE AR EKETE 1. 62Gbps, MK,
16. % CHANNEL_EQ_DONE, SYMBOL_LOCKED F7RiZk5ErK, NS DPCD 0x00102 %A
link training;
17. source iRZ3 7728 Scrambing Disable = 0x00, TRAINING_PATTERN_SET = 0x0.

JEE: DPCD IRBHIBERIFMEEIESE DP1. 4 H3G.
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5.8.2.4 DP {iitEXE 2

RIBEF source FUFLSEME . DR, PSRN, REFRERBHEXSTHF
27 0x180—0x1C4, HApor#ipIic EE M DC MY HERACE — 1R A,

BE UK, REERRAMTERITE D TU ABWH symbol P, 1L
ARGB8888 45 :

Link symbol rate = lane count*|ink rate*100

Vid symbol rate = (pixel clock*bpc*3)/8

Data per tu = (vid symbol rate/link symbol rate)*TU size

Data per tu ZEH(F|ZAE N TRANSFER_UNIT_CONFIG_SRC_0. symbols_per_tu,
INEEER 4y 8] WEXEE S \ TRANSFER_UNIT_ CONFIG_SRC 0. frac_symbols_per_tu,

frac_symbols_per_tu. transfer _unit_size —fiRIXE N 64,

5.8.2.5 SificE

5.8.2.5.1 DP ESikT#EIHER

S T i

SEC_INPUT_SELECT (0x304) 1% & H MM NRTIEFE 12S;

SEC_CHANNEL_COUNT (0x308) i%& & A iE % ;

SEC_AUD10_CHANNEL_MAP (0x35¢c) , % & A i8S ;

SECONDARY_DATA_WINDOW (0x08¢) , & E REHIERE O/ ;
SEC_CS_CATEGORY_CODE (0x344), %% 8 bit category code;
SEC_MAUD(0x318) & AN M 1 , SEC_NAUD(Ox31C) B AN N & ,
SEC_AUD10_CLOCK_MODE (0x320) i& B[] &= ;

SEC_TIMESTAMP_INTERVAL (0x33C) , & &% ATS BY[EIFEATE], 0 RIRREED
THBRERIR) & X —IK;

SEC_INFOFRAME_SELECT (0x334) i&1¥ 25 A\HYJ INFORFRAME 28!, 0 XJ5 vender
specific information(VSl), 1 Xf AUX Video Information(AVl), 2 Xtk
Source Product #@ik, 3 XM Audio ¥k, 4 XFRZ NTSC VBI, fEiXLLERIch
Audio FHIRZ W ikRy, HABANIX;

SEC_INFOFRAME_DATA (0x338) E\ information data, fKXB AN 16 5 32 F¥5
#Y payload data. Payload MR B|SMNHAKRE, BXEAN1DNET, AVI
AUD B4 E 9 16 =75, VSI. SDP. NTSC VBI KE X 32 %5, FEHI%M 0. HP
G Infoframe WA E N 0x338 Z 7528 16 3¢ 32 )& . B! inforframe BI{E
FENSE CEA 861 —E;
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10. 0x344 Eg & Channel Status;

11. SECONDARY_STREAM_ENABLE (0x088) fE&EZSHMIAN (F1 0x084 —H2{FERE) ,
SEC_INFOFRAME_RATE ( 0x314 ) & & & Infoframe data % X §il & ,
SEC_INFOFRAME_ENABLE (0x310) fEREXTRIAY Infoframe JEHY;

12. MRAKEZI, 0x168 5 2, BEMINEAE, ZELEDE;

13. 24 500us;

14. SEC_AUDIO_ENABLE (0x300) {gExEHIEIRIE;

15. fF8E 12S HWHVMMAN, FIRSINBHRLM.

5.8.2.5.2 Einkt¢h R LEN

1. SEC_INPUT_SELECT (0x304) #&EEIMMAENERE, HEIRIHF 125(5 0) ;
SEC_CHANNEL_COUNT (0x308) & E A& ;
SEC_AUDIO_CHANNEL_MAP (0x35c) i% & A iERRET;
SECONDARY_DATA_WINDOW (0x08c) & B R EHUHRE MK/ :
T[EEZ T SECONDARY_DATA_WINDOW Z 7B ht BEEAITE %!
Hblank = (hbp+thsw+hfp) *1000 / fpixel clock

Case(Link rate)

1.62: hblank/24. 69

2.7: hblank/14. 81

5.4: hblank/7.4

8.1: hblank/4.94

A LN

Endcase
Hblank = hblank*0.9

5. SEC_CS_CATEGORY_CODE (0x344) i%E 8-bit category code;

6. g ERHPIER,: SEC_AUDIO_CLOCK_MODE (0x320) (&%) ;
SEC_TIMESTAMP_INTERVAL (0x33c) & & &% ATS RIBT[E)EIFE, BAIA us. &
A0 B, (NG MAERERELZIE—IX;

8. SEC_INFOFRAME_SELECT (0x334) j&#FZEE A\HY INFOFRAME 2£8Y, 0 X5 vender
specific information (VSI) , 1 X% AUX Video Information (AVI) , 2 Xt
[z Source Product ##i& (SDP) , 3 X[ Audio ##i& (AUD) , 4 XF/Z NTSC VBI,
EXLEXRAD, Audio AR A ESINAITLER, HMEZANERN;

9. SEC_INFOFRAME_DATA (0x338) B\ Infoframe data, XBN 16 8 32 F15
) payload data. payload MR EISA RS, BREAN 1 FT5, AVI £ AUD
BIKEJ 16 £, VSI. SDP. NTSC VBI ByKE R 32 15, TNEM4h0, BNE
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Fh Infoframe WA E N 0x338 1582 16 g 32 /X . FFZEERY inforframe BY{EFN
B X 5% CEA 861 -E;

10. 0x344 Ft & Channel Status;

11. SECONDARY_STREAM_ENABLE (0x088) {¥&EZ ST (F1 0x084 —f2{F &E) ,
SEC_INFOFRAME_RATE ( 0x314 ) 1% & & Infoframe data % iX 301 & ,
SEC_INFOFRAME_ENABLEOx310 {£8EXTRIAY Infoframe 58! ;

12. PRAIALEFI, 0x1c8 5 2, MNRZMINERLIX, ZRRULLISE;

13. SEC_AUDIO_ENABLE (0x300) fEREREHIEIRIE;

14. 12S SCLK B$hFFeRiN, FEFZED 1620us (REHER, $5HIZE7E 1. 62Gbps AY
IREFEE F—NBUAY MAUD FrEEHIRTIE], 2. 7Gbps EE 971us, 5. 4Gbps FF 485us,
8. 1Gbps ZE 324us) ;

. B8 128 BBV, FFIRSIMBESE.

5.8.2.5.3 EIMBEBMELZENE

1

&)

YN T EIEREMEMEERNT L. ERANSEIMAERZT, 0x300 § 0,
EDP T— 2& %HJ VB-1D & AudioMute FIagH""’E}ZOO

SCLK §#: FNTHZHIaER, 0x300 § 1, & ZE /D 1620us (SCLK SIZ AT REKX
17, E&t%ia@ﬁﬁﬁ Maud) , fF&E 12S N,
SCLK [B]5: FHTHIEIMIRER, 0x300 5 1, fEHE 12S HiN.

5.8.2.6 IERMELERIE

1. BEEZH7FRE dc0 pixel0 clk_config(decl pixell clk _config) {&ERTEhINZR,
EF 1ms J7, #l ack @B A1, K1 FRRPLLFTHERE;

2. BCE DCOIntrEnable (DC1intrEnable) FHFEEES 7752 32 h;

3. ECE DCOFrameBufferSize (DC1FrameBufferSize) Framebuffer AR, H
B Height[29:15]1F0 Width[14:0], LA 640X480 73fl, BLEJ 32'h00F00280;

4. MBCE DCOFrameBufferConfig (DC1FrameBufferConfig) MiZE dE 4 Hl B F1F3E,
SEZEHFGFERFM

5. fic & DCOFrameBufferStride (DC1FrameBufferStride) & 1T 5 # Kk /I
FramebufferStride;

6. HCE DCOFrameBufferAddress (DC1FrameBufferAddress) Framebuffer BY#C4
ik FrameAddress, 128Bytes Xi15%;

7. MBZE DCODPConfig (DC1DPConfig) DP #EOHIERER;

8. £ CEA & VESA B EITIRIZIES;
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10.
11.
12.
13.

14.
15.
16.

5.8.2.

e

7.

5 IME

BLE DCOHSync (DC1HSync) 7KE[EHit+4i2E;

Bt & DCOHDisplay (DC1HDisplay) 7K P2 BN R REERITEEE;

it & DCOVSync (DC1VSync) EE[ELHitH8E;

Bt E DCOVDisplay (DC1VDisplay) FEEH ST RERITHEE;

fic & DCOFrameBufferConfig (DC1FrameBufferConfig) MiZE MEMACE, RiF
EILEEME, VEbit[4]E 101, FBRIE;

AILBLE R kiR, 28178 SF;

%15 vUpdate MISERX BT, BECER=MHE, =28 178 £E;

AW EIB—IRMZTR P8, BCE T—midE---

7 YIbific B RiE

[FAMAERE L ELIEP;

BLE R—MiJg clear Mi;

BH—XEET—MA clear fhi;

WL BIMEE SR TR T, [B]BR 500ns, ECEFH 7% AQHiClockControl HY bit[18:17]
FERZHY core0 B corel HITEIHENAY core IB4E;
FEEHTHENNNEGEMNPIEREERMNHNERE, IRESTFSH
dcO pixel0 clk _config(core0)df dc1 pixell1 clk config(corel) By bit[30]
A 1'b1 FAbit[29:0];

[B]BE 1us 1EZF7F2S dc0_pixel0 clk _config(core0) 8 dc1 pixell clk_config
(corel) By bit[31], TRN 1'b1, REAGEFHEFRE;

R IE Sl ERERE T — MBI A .

5.8.3 DC FEFEB/IIR

TR~ DC HFFRIIFR, Z#FDITherd, Gamma, DP M HRI . scale JEEZFAL
B, MHSHEERES double buffered IhEE.

R 5-24 DC H1EasEthut

BR Eipht

DC 0x000_3200_0000
& 5-25 DC HEEd%
e double
HFHERBM 1w 373
buffered
BARESFaE
DCOGeneralConfig DCO:0x14B0
= =
DC1GeneralConfig DC1:0x24B0 BARE =
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. double
EERAMN Wi R butfered

AQHiClockControl 0x0000 PRt =
GENPRE ST
dcO_pixel0_clk_config DCO: 0x00F0 DCO & ERTsHEl & &
dc1 _pixel1 _clk_config DC1:0x00F4 DC1 G E=ATHELE =
Frame Buffer Z {725
DCOFrameBufferAddress DCO: 0x1400 Frame Buffer #Eiaithilt | _
DC1FrameBufferAddress DC1 : 0x2400 1% 32 i =
DCOFrameBufferHiAddress DCO:0x1404 Frame Buffer #&fattiilt |
DC1FrameBufferHiAddress DC1:0x2404 = 8 i =
DCOFrameBufferStride DCO:0x1408 )

. Frame Buffer Stride =
DC1FrameBufferStride DC1:0x2408
DCOFrameBufferConfig DCO:0x1518 — .
DG1FrameBufferConfig DG1:0x2518 Frame Buffer RILALE | THIMIZ
DCOFrameBufferColorKey DCO:0x1508 Frame Buffer Colorkey |
DC1FrameBufferColorKey DC1:0x2508 FCIBEE =
DCOFrameBufferColorKeyHigh DCO:0x1510 Frame Buffer Colorkey |
DC1FrameBufferColorKeyHigh DC1:0x2510 HRER =
DCOFrameBufferScaleConfig DCO:0x1520 Frame Buffer Scalar i | g
DC1FrameBufferScaleConfig DC1:0x2520 = =
DCOFrameBufferBGColor DCO:0x1528 Frame Buffer S REI |
DC1FrameBufferBGColor DC1:0x2528 BE =
DCOFrameBufferUPlanarAddress DC0:0x1530 FrameBuffer 88 — £ & |
DC1FrameBufferUP|anarAddress DC1:0x2530 FEIAHHHE 32 1 =
DCOFrameBufferUPlanarhlAddress DC0:0x1534 FrameBuffer M| |
DC1FrameBufferUP|anarh|Address DC1:0x2534 FEHA LR Bbit =
DCOFrameBufferVPalnarAddress DCO:0x1538 FrameBuffer £ =& |
DC1FrameBufferVPalnarAddress DC1:0x2538 FEIA I 32 1 =
DCOFrameBufferVPlanarhlAddress DCO:0x153C FrameBuffer 8= |
DC1FrameBufferVPlanarhlAddress DC1:0x253C FCIEHhE S 8bit =
DCOFrameBufferUStr ide DC0:0x1800 FrameBuffer 38 — £ & |
DC1FrameBufferUStride DC1:0x2800 HIE stride =
DCOFrameBufferVStride DCO:0x1808 FrameBuffer 38 = £ & |
DC1FrameBufferVStride DC1:0x2808 HIE stride =
DCOFrameBu‘F'FerS!ze DCO:0x1810 Frame Buffer /) =
DC1FrameBufferSize DC1:0x2810
DCOFrameBufferScaleFactorX DCO:0x1828 Frame Buffer X 3M#EA | 4
DC1FrameBufferScaleFactorX DC1:0x2828 =+ =
DCOFrameBufferScaleFactorY DCO:0x1830 Frame Buffer Y 3M#EA | 4
DC1FrameBufferScaleFactorY DC1:0x2830 =+ =
DCOFrameBufferClearValue DCO:0x1A18 Frame Buffer ;EREIE |
DC1FrameBufferClearValue DC1:0x2A18 BE =
DCOFrameBufferInitialOffset DCO:0x1A20 Frame Buffer scalar i§ =
DC1FrameBufferInitialOffset DC1:0x2A20 RIPECE =
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. double
- ca SR W% iR
buffered
Dither 1788
DCOD?spIayDitherConf?g DCO:0x1410 dither BOE =
DC1DisplayDitherConfig DC1:0x2410
DCODisplayDitherTablelLow DCO:0x1420 .
dith 321\ S
DC1DisplayDitherTableLow DC1 :0x2420 Ither (R 32 fi a
DCODisplayDitherTableHigh DCO:0x1428 . .
dith = 32 {iL S
DC1DisplayDitherTableHigh DC1:0x2428 Ither 3 32 i a
pane| & F&%
DCOPanelConfig DCO:0x1418 W
Pane| ¥ E <
DC1Pane | Config DC1:0x2418 ane| SHALE a
DCOHDisplay DCO:0x1430 1T visible 1 total & =
DC1HDisplay DC1:0x2430 HECE
DGOHSync DGCO:0x1438 e g4
1 a7 ) == 1Kkiva =
DG1HSync DC1 - 0x2438 ITRIZIKHESEE Nl
DCOVDisplay DCO:0x1440 i# visible 1 total & =
DC1VDisplay DC1:0x2440 HECE
DGOVSync DGCO:0x1448 . A g
ol ) == 1Ekiva =
DC1VSyne DG - 0x2448 BEIZKRESEE Nl
DCODisplayCurrentLocation DCO:0x1450 Lt i == g LA -
DC1DisplayCurrentLocation DC1:0x2450 SRR R AL E a
Gamma RRIF&H 1788
DCOGamma | ndex DCO:0x1458
| ~
DC1Gamma | ndex DC1:0x2458 gamma 551 A
DCOGammaData DCO:0x1460 .
DC1GammaData DC1:0x2460 ganma R A
R cursor B iFaR
DCOCursorConfig DCO:0x1468 _ — A g
Y V2 T Il | =
DC1CursorConfig DC1 : 0x2468 HARRIAE Al
DCOCursorAddress DCO:0x146C
s I_\‘,’ i t = =
DC1CursorAddress DC1:0x246C AR ACE =
DCOCursorLocation DCO:0x1470 s 4 fo e =
DC1CursorLocation DC1:0x2470 HA L E =
DCOCur sorBackground DCO:0x1474 by
N2 T = 9?1 =
DC1Cur sorBackground DC1 : 0x2474 HITRRAE =
DCOCursorForeground DCO:0x1478 _
It "\E% 9Fi =
DC1CursorForeground DC1:0x2478 RIS =
DP L EH T
DCODPConfig DCO:0x1CDO
DP fid & =
DC1DPConf ig DC1 : 0x2CDO s =
R A E 25
DCOIntr DCO:0x147C
* R ‘,j|§ /_\,:||§\ o <
DC1 Intr DC1 :0x247C ECRSARSAL G
DCOIntrEnable DCO:0x1480 T {ERE =
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. double
- ca SR W% iR
buffered

DC1IntrEnable DC1:0x2480
DCOCursorModuleClockGatingControl DCO:0x1484 _ R

yj" TINHY H‘ § A T
DC1CursorModuleClockGatingControl DC1:0x2484 AR E R | B

RIS E R, T
DCOModuleClockGatingControl DCO:0x1A28 Fggg;;i:’;ﬁ;ﬁ =

BE D , =)

DC1ModuleClockGatingControl DC1:0x2A28 o

AT & IhFE
51&‘5&!%#%%
DCOHor iFi lterKernel Index DCO:0x1838

7 \':n_‘,\: :='=\- <
DC1Hor iFilterKernel Index DC1:0x2838 SR a
DCOHor iFi lterKernel DCO:0x1A00

71 \':n_‘,\: %‘ =
DC1Hor iFilterKernel DC1:0x2A00 SR E =
DCOVertiFilterKernel Index DCO:0x1A08 st -
DC1VertiFilterKernel Index DC1:0x2A08 BEERRRS] a
DCOVertiFilterKernel DCO:0x1A10

RS =
DC1VertiFilterKernel DC1:0x2A10 EERREH =
5.8.4 DC HFF8%inAA
5.8.4.1 BAEEFFE
) | & | 5 | st | ik

DCOGeneralConfig
DC1GeneralConfig

BRAOCE
reserved 31: RW 0x0 1RE8
#*H idle 2
disable _idle 3 RW 0x0
B 0: Z/; 1. {Fae
g8, FIFO T~iahT, et
stal |l _output_when_underflow 2 RW 0x0 fjiﬁﬁb TR,
iy 3 HRAT
0: F3H
endian_control 1: RW 0x0 1: 2FPH
2: 4FH
3: 8FH
AQHiClockControl
DC Bf =]
reserved 31:19 | - 1RE8
DC1_CORE_SOFT_RESET 18 RW DClcore i E L. 1: Efu
DCO_CORE_SOFT_RESET 17 RW 04800 DCOcore i E L. 1: Ef
X - N
AX|_SOFT_RESET 16 RW AXI| HEEE M. 1: Efu
ZH ram BRI
disable_ram power optimization | 13 RW - o
0: 2H; 1. {Fge
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Ahb_soft_reset 12 RW DC BN, 1: B
. . *F debug H1FEe%
disable_debug register 11 RW 1: fEEE; 0: 2P
disable ram clock gating 10 RW B ram BYRTEhE
reserved 9:0 RO 1RER
5.8.4.2 RN EFTFR
) | & | 5 | sE | iR
dcO _pixel0_clk_config
DCO R RATHPACE
ackO 31 RO 0x0 pixel 0 G R B LA E TR
dcO_req 30 RW 0x0 1ERIGEZRT pixel0_clock ZTE
EKIG R pixel0_clock ZLE1E, B
dc0_freq_sel 29:0 RW 0x24414 | INE 3 1080p ST HY B EMR RAT 4
fic & 15 148. 5MHz
dc1_pixell_clk_config
DC1 R A SHECE
ack 31 RO 0x0 pixel1 BEMNEZLEEST
dcl_req 30 RW 0x0 ERIGER S pixel1_clock TE
EKG R pixel1_clock ZLE1E, B
dc1_freq_sel 29:0 RW 0x24414 | TA{EJ9 1080p 4= TN By BB % = AT 4
fic & 1E 148. 5MHz

BRSNS NG R HSRREN T RAR.
R 526 NPRSEBRIHIAENF XFRE

DHE R HIIE (MH2)
640 X 480 25.175
800X 600 40
1024 X 768 65
1280 X 720 74.25
1366 X 768 85.5
1920 X 1080 148.5

5.8.4.3 Frame Buffer &%

Frame Buffer Jg DCO/1 FYEEE bk,

) | @ | ¥5 | sfE | ik

DCOFrameBufferAddress
DC1FrameBufferAddress

Frame Buffer ¥ IER IS UL AU{K 32 {iL, B2 £ 38 DCOFrameBufferHiAddress/ DC1FrameBuffer
HiAddress 8 {srtthilt, #4pFK Frame Buffer BY 40 AI#IEiciatthi, Hhitwsin 128 FEH 55,

address |31:0 | Rw | 0x0 | Frame Buffer #2&HtAOIE 32 fi
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| %5 | sfE |

ik

DCOFrameBufferHiAddress
DC1FrameBufferHiAddress

Frame Buffer #iE£i5MHIHYS 8 {iL.

hi_address

|7:0

| RW

| 0x0

Frame Buffer #cigtthiitpy= 8 {iL

DCOFrameBufferStride
DC1FrameBufferStride

Frame Buffer stride, B{iFY5,

R Frame Buffer

R EE— TR T

reserved

31:16

RO

0x0

*HE

stride

15:0

RW

0x0

BITHENFTH

DCOFrameBufferConfig
DC1FrameBufferConfig

Frame Buffer B HELE

format

31:26

RW

0x0

Frame Buffer HUEREBEN .
0x00: X4R4G4B4
0x01: A4R4G4B4
0x02: X1R5G5B5
0x03: ATR5G5B5
0x04: R5G6B5
0x05: XBR8G8B8
0x06: ABR8G8B8
0x07: YUY2

0x08: UYVY

OxOF: YV12

0x11: NV12

0x12: NV16

0x15: NV12_10BIT
0x16: A2R10G10B10
0x17: NV16_10BIT
0x1B: P0O10

uv_swizzle

25

RW

0x0

R

swizzle

24:23

RW

0x0

0: ARGB
1: RGBA
2: ABGR
3: BGRA

scale

22

RW

0x0

scale {8t
0: ZH; 1: fFge

yuv

16:14

RW

0x0

yuv FR/fE
1: 709; 3: 2020

rot_angle

13:11

RW

0x0

RN
0: ~ERE:
: X fhERLE
Y hENEE
XY 5hEpLE
180 FE E04:

a w N =
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transparency

10:9

RW

0x0

ERRE

0: FEiEAIRK

1: msk &3

2: color key 123,

clear

RW

0x0

clear ff B8 . 2 {F &€ clear & R B,
framebuffer BY {5 % {1 5k B FrameBuffer
ClearValue 7725, ZH clear &R A,
framebuffer G ZERBEAEXEEE,
ik FrameBufferAddress+ prefix BCE .
0: BH; 1: fEEE

reserved

RW

0x0

*HE

filp_in_progress

RO

0x0

YIMiETEC & double buffered ZF778ESLIIXT
MIE M AYIRIF. 2 frame buffer BB E
ABF, filp_in_progress B 1., HiEE1EsE
MEENNTESESENG, filp_in_
progress 14 7E VBLANK FFIAfFEE . XY
%, AU T—mAEAXSHEEZEERE
double buffered FIZFEEH,

0: no; 1: yes

underf | ow

RO

0x0

LHERFIFO i@k, A E 1, FEE—RiZ
FERRE, KMOFESER,

0: no; 1: yes

reset

Wo

0x0

SHIpC (5REMARRD

1: EfL. ¥ 0BENZMNUEE R RITHIZE,
REMEHMTES, &EF 1 EAIZALL
BIBERIEHIEE. HEREHREHMN, B
M VBLANK_START FF#4, FRES GHF R &
VSYNC_END BB T{E&E. HHH=[BEEE
HSYNC F1 VSYNC YK E -

valid

RW

0x0

valid FEREN BB ALET— VBLANK £
Fl—EFEES. XUHRORZFTER
RENERIEN—XREE, WIFIHEZEL val id
working FFiE, MR SW 45 VBLANK 15
SHIEMEE, LURRET— VBLANK ZH
MEFFERS. ESE 5. 3. 9 THIVINURIZ.

0: working; 1: pending

gamma

RW

0x0

gamma {¥ g€
0: ZMH; 1: {Fge

reserved

RW

0x0

R

output

RW

0x0

LML FEeE, GEBRSER. SWMEER,
ETRNEEALE, AT panel HIBTFZIE
e, BERREEIERE.

0: ZH,; 1: fE&e

DCOFrameBufferColorKey
DC1FrameBufferColorKey
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FrameBuffer Color key JElE TFR
alpha 31:24 RW 0x0 alpha 98
red 23:16 RW 0x0 red &£
green 15:8 RW 0x0 green 98
blue 7:0 RW 0x0 blue 5=

DCOFrameBufferColorKeyHigh
DC1FrameBufferColorKeyHigh

FrameBuffer Color key JE[E_L[R

alpha 31:24 RW 0x0 alpha 98
red 23:16 RW 0x0 red &£

green 15:8 RW 0x0 green 98
blue 7:0 RW 0x0 blue 5=

DCOFrameBufferScaleConfig
DC1FrameBufferScaleConfig

Frame Buffer scale S¥EE

reserved 31:8 RO 0x0 1=E8

hori tal filt .

torlzon al _filter_|_ RI 0x0 QT E L 2
ap

filter_tap 3:0 RW 0x0 REFEERRK 3

DCOFrameBufferBGColor
DC1FrameBufferBGColor

Frame Buffer S =Eita, Zcolor key {FgE, HENB AT color key SEREIHAHE, BB RBAS
FREENEH &

alpha 31:24 RW 0x0 alpha &
red 23:16 | RW 0x0 red 9=

green 15:8 RW 0x0 green 0 &
blue 7:0 RW 0x0 blue 5=

DCOFrameBufferUPlanarAddress
DC1FrameBufferUPlanarAddress

FrameBuffer B[R 5 — L E BRI MIAIK 32 i

address | 31:0 | RW | 0x0 | EeR it AR 32 fu

DCOFrameBufferUPlanarhlAddress
DC1FrameBufferUPlanarhlAddress

FrameBuffer BIE S L EHHEIERIGHNAS 8 &

msb_address | 7:0 | RW | 0x0 | IR RS 8 i

DCOFrameBufferVPlanarAddress
DC1FrameBufferVPlanarAddress

FrameBuffer &2 55 = S E BB ta bk 91K 32 i

address [31:0 [ rw | 0x0 | fE it AO1R 32 1

DCOFrameBufferVPlanarhlAddress
DC1FrameBufferVPlanarhlAddress

FrameBuffer B2 5 = - E HIELIG HLEAYS 8 i

msb_address |7:O | RW |0x0 | IRt Ry S 8 U

DCOFrameBufferUStride
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DC1FrameBufferUStride
FrameBuffer BIZSE —F | stride
reserved 31:17 RO 0x0 %58
stride 16:0 RW 0x0 B—ITEIENZTH
DCOFrameBufferVStride
DC1FrameBufferVStride
FrameBuffer Bl Z &£ =M stride
reserved 31:17 RO 0x0 %58
stride 16:0 RW 0x0 F—1THIENZYH
DCOFrameBufferSize
DC1FrameBufferSize
Frame Buffer ZERNFHRHHIEET O KA/, width X height, BAIREE
reserved 31:30 RO 0x0 %58
height 29:15 RW 0x0 BIEEOS
width 14:0 RW 0x0 BEEORE
DCOFrameBufferScaleFactorX
DC1FrameBufferScaleFactorX
Frame Buffer X ¥45H(EF
reserved 31 RW 0x0 %58
X 30:0 RW 0x0 x LE R E F
DCOFrameBufferScaleFactorY
DC1FrameBufferScaleFactorY
Frame Buffer Y ¥45HEF
reserved 31 RW 0x0 %58
y 30:0 RW 0x0 y HAERE F
DCOFrameBufferClearValue
DC1FrameBufferClearValue
Frame Buffer [BlE clear {8, 1%/Z clear {FRERTHEIL
alpha 31:24 RW 0x0 alpha &
red 23:16 | RW 0x0 red 9=
green 15:8 RW 0x0 green 0 &
blue 7:0 RW 0x0 blue 5=
DCOFrameBufferInitialOffset
DC1FrameBufferInitialOffset
SRR ThRERT, FRENME A XIRER AR REE.
y 31:16 RW 0x0 R AL AR 0x8000
X 15:0 RW 0x0 R HHEC AR 0x8000
5.8.4.4 dither FFE%
i | & | w5 | s | ik
DCODisplayDitherConfig
DC1DisplayDitherConfig
Dither IhEEBMALE
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fE8E dither 183X, 51F R8G8BS X E/R7E
enable 31 RW 0x0 BENMERUHBLOHER L ERSELF.
1: {¥gE; 0: ZH
reserved 30:0 RO 0x0 1=E8
DCODisplayDitherTablelLow
DC1DisplayDitherTablelLow
Dither & 1
Y1 X3 31:28 RW 0x0 (x, y) =(3, 1)BIEME
Y1 X2 27:24 | RW 0x0 x, y) =2, DRFE
Y1 X1 23:20 RW 0x0 (x, v) =C1, 1)BIESME
Y1_X0 19:16 | RW 0x0 (x, y) =0, 1)HHE
YO X3 15:12 RW 0x0 (x, y) =(3, 0)RIEME
YO X2 11:8 RW 0x0 (x, y) =(2, 0)RIHE
YO X1 7:4 RW 0x0 (x, y) =(1, 0)RIHE
YO_X0 3:0 RW 0x0 (x, y) =(0, 0)HHE
DCODisplayDitherTableHigh
DC1DisplayDitherTableHigh
Dither 3 2
Y3 X3 31:28 RW 0x0 (x, y) =(3, 3)BIEME
Y3 X2 27:24 | RW 0x0 x, y) =(2, 3)HHE
Y3 X1 23:20 | RW 0x0 (x, y) =(1, 3)HHE
Y3 X0 19:16 RW 0x0 (x, y) =0, 3)RIEME
Y2 X3 15:12 | RW 0x0 (x, y) =(3, 2)RIHE
Y2 X2 11:8 RW 0x0 (x, v) =(2, 2)RIEME
Y2 X1 7:4 RW 0x0 (x, y) =(1, 2)KHE
Y2_X0 3:0 RW 0x0 (x, y) =(0, 2)HHE

5.8.4.5 Panel it EHFE

Pane|l FF23 81 panel BLEMITIARSESHFFESHECE. 1TIIRSESHF
SHECE IR HDisplay, HSync, VDisplay. VSync.

5 | | 5 | s | ik

DCOPanelConfig

DC1PanelConfig

Pane| EHELE

reserved 31:10 RO 0x0 1RE]

ixel _clock : !

pixel clock out_ 8 - Ox HT%*i&H# .

enable 1: Negtive; 0: Positive

reserved 7:6 RO 0x0 1=E8
" m

data_polarity 5 RW 0x0 %ﬂﬁ%ﬁ&]. .
1: Negtive; 0: Positive
R

data_enable 4 RW 0x0

_ 0: ZHMH; 1: {Fre
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2} o =5 | Bl 3%
reserved 3:2 RO 0x0 1REg
de _polarity 1 RW 0x0 ﬁ&ﬂ%¥§g¥ﬁ¢ﬁ@$&%§ Lo
1: Negtive; 0: Positive
do 0 - 0x0 IR AW aE
0: ZH; 1: {F&e
DCOHDisplay
DC1HDisplay
TEREEEE
reserved 31 RW 0x0 =88
total 30:16 RW 0x0 ITRIEENE
reserved 15 RW 0x0 =88
display_end 14:0 RW 0x0 TERGBENH
DCOHSync
DC1HSync
TRZKYERERE
solarity 31 RI Ox0 ﬁﬂﬂcqﬂlﬁ.]i%%*&'li |
1: Negtive; 0: Positive
TR S E SIS
pulse 30 RW 0x0 0: B, 1: {8
end 29:15 | RW 0x0 TPEISESERNE (FR)
start 14:0 RW 0x0 IThHORRIZESERRNE (BFR)
DCOVDisplay
DC1VDisplay
RIS ESEREE
reserved 31 RW 0x0 =88
total 30:16 RW 0x0 BTN
reserved 15 RW 0x0 =88
display_end 14:0 RW 0x0 B RITNE
DCOVSync
DC1VSync
HEIZKAHERERE
polarity 31 RW 0x0 FRARLESRE
1: Negtive; 0: Positive
Tk E S E SIS
pulse 30 RW 0x0 0: EF, 1: {8
end 29:15 | RW 0x0 BRARSESERNVE (T)
start 14:0 RW 0x0 kAR ESERAUE (1T
DCODisplayCurrentLocation
DC1DisplayCurrentLocation
EGIA=S
y 31:16 | RW 0x0 y SR E
X 15:0 RW 0x0 x AT E
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5.8.4. 6 Gamma KIEHEEE

MMD 333 gamma #Z1E, iBid GammaData F0 Gammalndex AL & gamma H3EFRFEZIIZIN

ok
BEo

) | @ | #5 | shE | ik

DCOGamma | ndex
DC1Gamma | ndex

gamma k5

reserved 31:8 RO 0x0 1REg

index 7:0 RW 0x0 gamma "FEF|E
DCOGammaData

DC1GammaData

gamma EEH . HIA gamma FIER{E. HXPNHFERMENE, BIBEHFELE Gammalndex 18 E Y
Z5IHE) gamma XHEM. CENREEHFHEAN, RIS iBE.

reserved 31:30 RW 0x0 %58

red 29:20 | RW 0x0 red ¥4 1E
green 19:10 RW 0x0 green fEHA{E
blue 9:0 RW 0x0 blue 3 {&

5.8.4.7 cursor HFEsE

) | & | ws | s6E | ik

DCOCursorConfig
DC1CursorConfig

KFrEMRE
reserved 31:21 RO 0x0 53
hot_spot_x 20:16 RW 0x0 Seirith S K E1RTE
reserved 15:13 RO 0x0 53
hot_spot_y 12:8 RW 0x0 KRS EERDE
reserved 7:5 RO 0x0 53
display 4 RW 0x0 WIREC A 0
reserved 3:1 RO 0x0 =&
FFRIER
0: DISABLED
format 0 RW 0x0
1: MASKED
2: ABR8GSB8
DCOCursorAddress
DC1CursorAddress
SR EAE IR 32 £, ECE prefix #RR 40 fulthiif.
address 31:0 | RW | 0x0 FAREUR AR 32 fi
DCOCursorlLocation
KRS E
reserved 31 RO 0x0 =&
y 30:16 | RW 0x0 KRS EENE
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reserved 15 RO 0x0 53
X 14:0 RW 0x0 HARRRIKFAE
DCOCur sorBackground
DC1CursorBackground
HAFE T, MASK BRRAEY
reserved 31:30 RO 0x0 53
red 29:20 RW 0x0 red &
green 19:10 RW 0x0 green {H
blue 9:0 RW 0x0 blue &
DCOCursorForeground
DC1CursorForeground
HARBIRE, MASK R B4
reserved 31:30 RO 0x0 53
red 29:20 RW 0x0 red &
green 19:10 RW 0x0 green {H
blue 9:0 RW 0x0 blue &
5.8.4.8 DP Bt EF 75
DP AL E FfFaRAL & DC 1RIR5 DP {RIR 2 [ iR O = .
) | it | w5 | SfiE | iR
DCODPConfig
DC1DPConfig
Display Port HjHECE
reserved 31:4 RO 0x0 e
DP OB
0: RGB565
dp_data_format 2:0 RW 0x0 1: RGB666
2: RGB888
3: RGB101010
5.8.4.9 Sl NEHFAR
B EERA T WD chUTARE A B R B AR TR
) |t | ®5 | s | iR
DCOIntr
DC1Intr
DC P HTRZS ARG L
reserved 31:3 | RO 0x0 =&
DP_INT 2 RW 0x0 DPO/DP1 B EfifE S
DCO/DC1 underflow HETIES, FAAH
DC_UNDERFLOW_INT 1 RW 0x0 42444 R -
DCx_INTR 0 RW 0x0 x BUEX 0, 1, 43BIF7Rx DCO/DC1 Kb
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ST T EES

DCOIntrEnable
DC1IntrEnable

DC T &E
reserved 31:2 RO 0x0 1=E8

40, 1 ] % 7= DCO/DC1
DCx_UNDERFLOW_INT_ENABLE |1 RW 0x0 x BERHO0, 1, 75% R DO/

underf low FPHTERE

x BYEH 0, 1, 4BIF: DCO/DCT Flk;
DCx_INTR_ENABLE 0 RW 0x0 fFre

DCOCursorModuleClockGatingControl
DC1CursorModuleClockGatingControl

SERRAORT PRI T

reserved 31:1 RW 0x0 1=E8

disable _module clock gat e N
, 0 RW 0x1 SEARAU R THE
ing_cursor

DCOModu leClockGat ingControl
DC1ModuleClockGatingControl

FIERAES ST

reserved 31:11 | RW 0x0

disabl dule_clock_gat 1: 2 )FRHh iR
llsa e _module_clock_ga 10 RW Ox1 iE Tf¢[j?i
ing_scaler 0: {FEERTHHI T
reserved 9:1 RW 0x0 1RE]

disable module clock gat 1: ZFE$HIE
11 sab] 0 RW 0x1 e
ing_video 0: {FEERTShI T

5.8.4.10 Framebuffer B RS 7558

ZEEHFRRMINBERAECE Frame Buffer EBHEITH AMYE/ NI RERHRAYHE KRR 27
¥, BREIERESH. KFERESH.

) | & | w5 | saE | 13

Bt

DCOHor iFi lterKernel Index
DC1Hor iFilterKernel Index

Frame Buffer B/KEEFESHFIS

reserved 31:8 RO 0x0 1RE8
index 7:0 RW 0x0 IKEERESHFINS

DCOHor iFilterKernel
DC1Hor iFilterKernel

Frame Buffer B/KEERSH

conefficientl 31:16 RW 0x0 conefficient! {E

conefficient0 15:0 RW 0x0 conefficient0 {&

DCOVertiFilterKernel Index
DCG1VertiFilterKernel Index
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Frame Buffer BEEHEKSHFIIS
reserved 31:8 RO 0x0 1=E8
index 7:0 RW 0x0 BEHIEESHFIS

DCOVertiFilterKernel
DC1VertiFilterKernel

Frame Buffer EEEERSH

conefficientl 31:16 RW 0x0 conefficient! {E

conefficient0 15:0 RW 0x0 conefficient0 {&

5.8.5 DP H7728%l%

IR E . EEITH . ISHIBEMEAE/ID. AUX IO, EHE/REM. XERE.
‘iR ERIFE. BIEEEEREANILRSE.

%+ 5-27 DP HiFEsR it

BR Eipht

DPO 0x000_3200_4000

DP1 0x000_3200_5000

%= 5-28 DP ZHEFHEIIFE

FHBER | R® | g

ERRALE

LINK_BW_SET 0x000 | $EFKIREAE FES

LANE_COUNT_SET 0x004 | BEHAEESFSE

ENHANCED_FRAME_EN 0x008 | Enhanced Framing 13X & 7728

TRAINING_PATTERN_SET 0x00C | JIZHRT Traning Pattern Z7788

LINK_QUAL_PATTERN_SET 0x010 | BEERENAFFS

SCRAMBL ING_D | SABLE 0x014 | INtIFEESFE

ALTERNATE_SCRAMBLER_RESET 0x01C | ALSR 7788

HBR2_COMPL | ANCE_SCRAMBLER_RESET | 0x020 Exiﬂ?@ HE{szgéllﬁﬁgﬁéﬁﬁgﬂ FIfhmt
BB EEAER

DISPLAYPORT VERSION 0x024 | DP kR A 7758

PHY_POWER_STATE 0x028 | EERASZFE

LANE_REMAP_CONTROL 0x02C | BB EMES F 7S

CUSTOM_80BIT_PATTERN_0 0x030 | 80-bit HE X HIRFFIFEF0

CUSTOM_80BI1T_PATTERN_1 0x034 | 80-bit HEXHKIEFYISFE 1

CUSTOM_80BIT_PATTERN_ 2 0x038 | 80-bit BE X HIBFFIEH 7S 2

HEER T

TRANSMITTER_OUTPUT_ENABLE 0x080 | FikpEim i RES Fan

MAIN_STREAM_ENABLE 0x084 | MBI IELES 1528

SECONDARY_STREAM_ENABLE 0x088 | FIHIBFRES 7S

SECONDARY_DATA_WINDOW 0x08C | SDP B AR B S 755

SOFT_RESET 0x090 | REEF TR

INPUT_SOURCE_ENABLE 0x094 | MSTEMN I RES 725
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FORCE_SCRAMBLER_RESET 0x0C0 | iRz E L
USER_CONTROL_STATUS 0x004 | FIEHIESKRE (BFR
USER_DATA_CONTROL_0O 0x0C8 | AP HIRIEHIFF=50
USER_DATA_CONTROL_1 0x0CC | A PHURITHI & fFas 1
EH 2SS BERIRZ 1D
CORE CAPABILITIES 0xOF8 | 1ZHl=5 e F Fan
CORE 1D OxOFC | #5128 ID 1788
AUX $£0
AUX_COMMAND 0x100 | AUX iERECL & F 1755
AUX_WIRTE_FIFO 0x104 | AUX SHIEZESE
AUX_ADDRESS 0x108 | AUX bl 257725
AUX_CLOCK_DIVIDER 0x10C | AUX BS$h 35 77 58
AUX_REPLY_TIMEOUT_INTERVAL 0x110 | AUX F#BEIRYE) & 7788
SINK_HPD_STATE 0x128 | HPD EE RS SHEHE
INTERRUPT_STATE 0x130 | hETIRAS S
AUX_REPLY_DATA 0x134 | AUX IEHIES 788
AUX_REPLY_CODE 0x138 | AUX [EERIBHFRE
AUX_REPLY_COUNT 0x13C | AUX EE#ZFSE
INTERRUPT_STATUS 0x140 | P EFFSR
INTERRUPT_MASK 0x144 | iRk S 7788
AUX_REPLY_DATA_COUNT 0x148 | AUX IZEIBHF 7S
AUX_STATUS 0x14C | AUX RIS H 7728
AUX_REPLY_CLOCK_WIDTH 0x150 | AUX B4hEE B 57538
AUX_WAKE_ACK_DETECTED 0x154 | #RIC AIEIERY SINK i &4 2 8 PHY_WAKE_ACK {55
GP_HOST_TIMER 0x158 | B P xERT =%
FRIEREM
MAIN_STREAM_HTOTAL 0x180 | MEUTRKEZFSE
MAIN_STREAM_VTOTAL 0x184 | MBI R ITHE T
MAIN_STREAM_POLARITY 0x188 | [EIH BRIt & Fas
MAIN_STREAM_HSWIDTH 0x18C | 1TEIZEHk AT EHFFaE
MAIN_STREAM_VSWIDTH 0x190 | 1ARIS kAT E S Fa
MAIN_STREAM_HRES 0x194 | KEHIREREFE
MAIN_STREAM_VRES 0x198 | EE DR EEFR
MAIN_STREAM_HSTART 0x19C | Hstart 27788
MAIN_STREAM_VSTART 0x1A0 | Vstart 7788
MAIN_STREAM_MISCO Ox1A4 | MISCO 7788
MAIN_STREAM_M1SC1 0x1A8 | MISC1 HIZ 7738
MAIN_MVID Ox1AC | MVID 7588
TRANSFER_UNIT_CONFIG_SRC_0 0x1B0 | i Tl E S E R
MAIN_NVID 0x1B4 | NVID 7588
USER_PIXEL_WIDTH 0x1B8 | & ZMANIER ST
USER_DATA_COUNT 0x1BC | UDC 7525
MAIN_STREAM_INTERLACED 0x1C0 | PR FFRH
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USER_SYNC_POLARITY 0x1C4 | BEisslE St
USER_CONTROL 0x1C8 | Sparse TU R FF=E
REBE
SEC_AUDI0_ENABLE 0x300 | HIfERES fFan
SEC_INPUT_SELECT 0x304 | FSMNILE T T8
SEC_CHANNEL_COUNT 0x308 | ZHiFEEHSES
SEC_DIRECT _CLKDIV 0x30C | EHSNBTEP SN 1725
SEC_INFOFRAME_ENABLE 0x310 | InfoFrame LRI KIXF 17
SEC_INFOFRAME_RATE 0x314 | InfoFram SR ZH 78S
SEC_MAUD 0x318 | =47 MAUD Z 7588
SEC_NAUD 0x31C | =47 NAUD Z 7528
SEC_AUDI0_CLOCK_MODE 0x320 | SRR H 178
SEC_3D_VSC_DATA 0x324 | 3D 4% VSC H 172
SEC_AUDIO_FIFO 0x328 | EMBIRIMA T T
SEC_AUDI0_FIFO_DEPTH 0x32C | Z4THE FIFO SRE
SEC_AUDIO_FIFO_READY 0x330 | SHHIE FIFO BEERLF
SEC_INFOFRAME_SELECT 0x334 | i InfoFrame LBIRIFE 1728
SEC_INFOFRAME_DATA 0x338 | InfoFrame HIBMINS1FE
SEC_TIMESTAMP_INTERVAL 0x33C | ATS [EIfR S 7725
SEC_CS_SOURCE_FORMAT 0x340 | BERESSHER
SEC_CS_CATEGORY_CODE 0x344 | Channel| Status byte 1 Category code ZHiF&E
SEC_CS_LENGTH_ORIG_FREQ 0x348 | Channel Status byte 4 ZH 7788
SEC_CS_FREQ_CLOCK_ACCURACY 0x34C | Channel| Status byte 3 Z77s%
SEGC_CS_COPYRIGHT 0x350 | Channel| Status Copyright {388
SEC_GTC_COUNT_CONF |G 0x354 | GTC AL B & 7788
SEC_GTC_COMMAND_EDGE 0x358 | GTC TX ZH7F8E
SEC_AUD10_CHANNEL_MAP 0x35C | ZSiBI B S5 S
BIEEEIZESEA
SEC_DB_LANE_SELECT 0x3E0 | IEEFEIF S INEIEBE AR lane
SEC_DB_WRITE_INDEX 0x3E4 | RAIFEIRIRBEEHNXHFIBEANERS]
SEC_DB_DATA_COUNT 0x3E8 | EAAY sdp  valid link symbol BN
SEC_DB_DATA 0x3EC | BTk ERIENERENXHERS]
EEHMEANEEZEZAXE, JUBITREEHW
SEC_DB_READY 0x3F0 SEC DB READY KISk /S SDP BOfE1
SEC_DB_BUSY 0x3F4 | ENMEEREAXRES
SEC_DB_ENABLE Ox3F8 | direct packet write ¥E[{FHE

5.8.6 DP HF 1735 AR
5.8.6.1 HRALEFFR

) |

i |25 | s |

ik

LINK_BW_SET
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WE TR, FEaERSEREPERE R R DPCD FF R EMERE. X MEE—
& PHY LI ER, OB FERO T EM. FF1.62, 2.7, 5.4, 8. 1Gbps.

reserved 31:8 RO 0x0 =28

FHBTHERIZE. 1Z{E 0. 276b/s Bl A
LA EREREE (1ink rate) .

0x06: 1. 62Gbps/ lane

0x0A: 2. 7Gbps/lane

0x14: 5. 4Gbps/lane

Ox1E: 8. 1Gbps/lane

link_bw_set 7:0 RW 0x0

LANE_COUNT_SET

DP Rt F R REF A TEEFFEEBROBRER. EINESIEREAAE, RERMBERT
S

reserved 31:5 RO 0x0 1=E8

BEHRE, ZF3MEX

0x01: 1 lane (lane 0)

0x02: 2 lanes (lane0 lane1)

0x04:4 lanes (lane0 lane1 lane2 lane3)
ZEN5EE AUX @18 5 A\ im DPCD
B9 LANE_COUNT_ SET E77=SH0{E—H.

lane_count_set 4:0 RW 0x0

ENHANCED_FRAME_EN

enhanced framing #23\{#E, AT DP1.2a RESMA. 1ZENS@ET AUX BiES N\1ZEYum DPCD £
LANE_COUNT_SET ZF23a{E—H.

reserved 31:1 RO 0x0 1RE8

FEHIER A SIFFRRIESEMUSNAR S, Eitt
ZEERAREEFR.

enhanced_framing_en 0 RO 0x0

TRAINING_PATTERN_SET

BizEFERRERFFTERLREAEENNGRN. ®RERE, FEHMOIEHEESE (Uil
MESEIE) EIFHELE, UFRINSERR,

reserved 31:3 RO 0x0 1=E8

1w E 5B 43 2 B9 TPS(Traning
pattern sequence)

3'b000: A% TPS

3'b001: TPS1

training_pattern_set 2:0 RW 0x0 3'b010: TPS2(DP1.1a), 1.62, 2.7Gbps
3'b011: TPS3(DP1.2), 5. 4Gbps

3'b100: TPS4(DP1.3+), 8.1Gbps

TSP1 A FRT$hiRE, TPS2. TPS3. TPS4
AT EEHFL

LINK_QUAL_PATTERN_SET

KRESEBATEFEHERAUTMRERZ—, UEEMLBE L THERENE. XL
MELETMNEN, ST NEPHTEE.

reserved 31:27 | RO 0x0 =28

WiE 3 B pattern I8 E, BEE R

lane_0_pattern_set

lane_3 pattern_set 26:24 | RW 0x0
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reserved 23:19 | RO 0x0 =28

BiE 2 B pattern IR E, BEE R

lane_2 pattern_set 18:16 | RW 0x0
lane_0_pattern_set

reserved 15:11 | RO 0x0 1RE8

BiE 1 K pattern R E, BKX R

lane_1_pattern_set 10:8 RW 0x0
lane_0 pattern_set

reserved 7:3 RO 0x0 1=E8

1#IE 0 BY pattern IR E

3'b000 =" %X test pattern
3'b001:D10. 2 test pattern
(unscramb | ed)

3'b010:Symbol Error Rate measurement
lane_1_pattern_set 2:0 RW 0x0 pattern

3'b011: PRBS7

3'b100: 80-bit custom pattern
3'b101: HBR2 eye pattern

3'b110: {RER

3'b111: 1RER

SCRAMBL ING_D | SABLE

FI T2 M DisplayPort ZEHLEIARERINILINGE . XL E RIS T EFIRE .

reserved 31:1 RO 0x0 1=E8
MiLTheexEAl, E 1 8%, ITHISE BT
scrambling_disable 0 RW | 0x0 HEIEEMPACIR . 5 )IZRET A ik

38, HitbERTRE 0,

ALTERNATE_SCRAMBLER_RESET

SHTFHERATR DisplayPort LI, A IHEMREMAMBIEERN . URERATHRARNRERF.
FEFAE R R im O B A2 Fr P IR B DR S B IR R W

reserved 31:1 RO 0x0 1=E8

alternate_scrambler_reset | 0 RW 0x0 DP AN 0. TBE Sink LRI

HBR2_COMPL | ANCE_SCRAMBLER_RESET

T X 154 HBR2 FF & Mt i i R BRI R =5 EEE A AVEfR

reserved 31:16 | RO 0x0 =28
1% B 45 1% R 2 BT HBR2 eye pattern

hbr2 li bl R IR IR e
re-compliance_seramdier | ys.0 | RW | 0x0 t9 SR [EIRRATIE] . iX{ERL S Sink if DPCD

B4 0024A-0024B HhikAY{E—% .

_reset

DISPLAYPORT_VERSION

BEROEIZFFHI DisplayPort Wi, IER TAIBHHENRIEER, TZH(EM DisplayPort Th&E
HIfER -

reserved 31:6 RO 0x0 1=E8

& E IR IR L HFEY DP il i A =
0x15: DP1.5
version_number 5:0 RW 0x0 0x14: DP1.4a
0x13: DP1. 3a
0x12: DP1.2a
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0x11: DP1.1a

PHY_POWER_STATE

¥ 3% 2% ML_PHY_SLEEP F0 ML_PHY_STANDBY ¥#EiR X BUfL . BAZSFRBEMAERANERE
M. XFENMEN, BABEAZER®/NERRA 100 4497, AIUBEIFIZEERNEES AN,

reserved 31:2 RO 0x0 =28

power_state 1:0 RW 0x0 {RE8

LANE_REMAP_CONTROL

T 4% DisplayPort #$Z AR BB BT HIBR A BT SBIE. (EARXLFERM, MME
1818 B ] — N ER AT ARRS B (R (T HAR R AR @E HE1 TR . BN ZiE LR HAY 10 IBURHB AT UR
. BRELREAERRENSHIELEER PHY EZH.

reserved 31:20 | RO 0x0 R

invert_lane_3 19 RW 0x0 E 1 08t, EiaHiEE 3 EERE
invert_lane 2 18 RW 0x0 B 18, HiaiEE 2 pEERE
invert_lane_1 17 RW 0x0 B 18, HiaiEE 1 pIEERE
invert_lane_0 16 RW 0x0 E 108, EiHiEE o EERE
reserved 15:9 RO 0x0 R

1: [EEERIE ERRETIhEE
remap_enab | e 8 RW | 0x0 0: #ZHIZFAMBRAYIEIE 5 i 1818 [ E

bt, PBIZEFR 70 91E

EEEHRABHNE—NBRIERS Zi0
i 3

00: JEiE 0 FRGTEH L iHiE 3

01: 1BiE 1 MRETEIM HIBIE 3

10: JHIE 2 BRETE4 L 8E 3

11: JBIE 3 BRETEI4 HiBE 3

remap_lane_3 7:6 RW 0x0

TREEHRABHNE— BB 0
1#iE 2

00: JEiE 0 PRGN L iHiE 2

01: 1BiE 1 MRETEIM HiEBIE 2

10: JEIE 2 BRET E5 L 8iE 2

11: JBIE 3 BRETEI4 HiBE 2

remap_lane_2 5:4 RW 0x0

EERFIZAIHE—NBEMRE ZA
HiEiE 1

00: IEiE 0 ARG HiBiE 1

01: JBiE 1 ARG L iEiE 1

10: JRIE 2 BRETZI4) Hi8iE 1

11: JR8IE 3 BRET EI5 i8S 1

remap_lane_1 3:2 RW 0x0

EERFIZAIHE —NBEMRE Z
Hi@iE 0

00: JBiE 0 MRGTEIMHIBIE O

01: JBi&E 1 BRGTEIH L& 0

10: 18 2 BRET 246 Hi8iE 0

11: @18 3 BRET 246 Hi8iE 0

remap_lane 0 1:0 RW 0x0

—_

CUSTOM_80BIT_PATTERN_0
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PR REMNAAT, 80bit BIBENIIEFY (custom pattern) Eybit [31:0], IFHEHITHIERE
MR BT A gE T % B s E

80bit I B & X ¥ # ¥ %] (custom

custom 80bit pattern 0 31:0 RW 0x0 ]
pattern) BYbit 31:0

CUSTOM_80BIT_PATTERN_1

W EREMRET, 80bit B ENHMIERFS (custom pattern) By bit [63:32], IFEFITHRERSE
MK A e T 1% F Fs A

80bit I B E X ¥ # ¥ %] (custom

custom 80bit_pattern_1 31:0 RW 0x0 ]
pattern) B bit 63:32

CUSTOM_80BIT_PATTERN_2

W EREMRET, 80bit B ENHMIERFS (custom pattern) By bit [79:64], IFEFITHRERSE
MK A g T 1% Fs A

80bit B E X #EF % (custom

custom 80bit_pattern_2 31:0 RW 0x0 ]
pattern) By bit 79:64

5.8. 6.2 EWITHIFES

5 |t | #5 | stiE | ik
TRANSMITTER_OUTPUT_ENABLE
AL T2 A EEEANIEENERE. HRER “0” B, AEFOERERR EMHIERST
5. ZEARRNMEMITEI TS A MEEREIE. 120 1L SEERITHIZS 4% 0T 3 PHY N5,
reserved 31:1 RO 0x0 1REg

12 I s R (S e .
0: HHIFREAELYWERFTS
(Stuffing Symbol) , L& EE[IE
#I1F52 (Control Symbol) FHMEIE.
1: ¥EHI2S E HERRI L F RE .
NAESERITHISZF PHY HWECE R, 185
FaRE 1. ATRLLIESIEEMMmE TR
PHY B LT FE.

enable 0 RW 0x0

MAIN_STREAM_ENABLE

— BB IE M2 B mA PAOURERE, XEEHPH— IS IAIUET SHRIE
WFELERBAN 1. XA RO LR EER LN Z BT, DisplayPort & 57235/ it Frik
RH T B

reserved 31:1 RO 0x0 1=E8

1: EHBBIEAYN
0: FHERBIETI

sst_mst_source_0 _enable 0 RW 0x0

SECONDARY_STREAM_ENABLE

HERGEZFFREMESTNERNREREGN, ZAKEN ‘17 . HigER “0” B,
DisplayPort &RiXimH)ERNBEHTIEARN—ARN KX RBEHIE.

reserved 31:1 RO 0x0 1REg

0: R MIE, HFVB-IDFH
secondary_stream_enable 0 RW 0x0 AudioMute FREIZEHN “17 .

1: EEEREBIREH.
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SECONDARY_DATA_WINDOW

BE AR ERBESIEEANKEERE ONERAFSHHEE. KAHBEEONEN /N TE
SHETT S 2 Bk FiERR A HA.

reserved 31:12 | RO 0x0 1=E8
BYHBEONEE. ZEHUATAR
M
HBLANK_PERI0D
secondary_data_window 11:0 RW 0x0 /LINK_SYMBOL CLOCK PERIOD * 0.9

HBLANK_PERIOD: {TiHBadcpE
LINK_SYMBOL_CLOCK PERIOD: %%E&At4h
BERKE

SOFT_RESET
PUTHEEHSEEENREER. KEMUERATESBS . URESESENRKSTIZTREN
A
reserved 31:2 RO 0x0 =B
1: SRISRAT ST vid_clk BB IEIREY
video_soft_reset 1 Wo 0x0 IngE, REENRLEN, EMNESK
¥} 81 vid clk BHEABH.
1: SRR | ink_clk SRR
link_soft_reset 0 wo 0x0 HIngE, RLEMNELEN, EMES

&$F 8 > Ink_clk FIHIA

INPUT_SOURCE_ENABLE

ESSTHENAT, RE1ZEHERMDbit 0 B ERKBBISIUR, B ERUERE N IEFF 56 % 4 NO_VIDEO
B, FofERE 0x094 B 1588, HI8%1% no video pattern, ZEfF&I% 5% no video pattern fF,

B #E 0x084 F 7R,

reserved

31:1

RO

0x0

*HE

virtual_source 0 _enable

0

RW

0x0

fERE SourceO 3N, B 1 /5, HHEA
1% No Video Pattern.

FORCE_SCRAMBLER_RESET

FF debug. & 18}, IFHIBELEFIFT—RELZER Blanking Start fF 5 #A Scrambler

Reset,

(EEBERT, §5121BS HEHRASR) .

BIEL S 0x84 —#E{FEFH, {FRE 0x84 fa, ENM—IX SR, LURRF IR KX SNEIERT, Source 1 Sink

Mim Ay LFSR [E25

reserved 31:1 RO 0x0 =B
1: BEBRBSEFFET—RELZED
force_scrambler_reset 0 RO 0x0 Blanking Start fF&%# Scrambler

Reset,

USER_CONTROL_STATUS

RUSRBAPREZOMNRMERERFIESHEREIR. EEERTRTHEAENAZTHHFES

%,

reserved 31:4 |RO 0x0 1~E]

user_control_oddeven 3 RO 0x0 SRHSTUEBIE S vid oddeven AL
- B TR M2 IE FR BOIRZS

user_control_den 2 RO 0x0 LA SHIZHI{ES vid_enable I\ 2&
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TR 2H IF FR HIIRS
user_control_hsync 1 RO 0x0 HRAUSERIES vid_hsyne IAZT
- - B BRRTS
LETMSIEHIES vi L2350
user_control_vsync 0 RO 0x0 HRAUERIES vid_veyne IAZT

WML IE FRVIRTS

USER_DATA_CONTROL_O

Source0, Sourcel BITHIEIRITHIZFEE 1IN ITEIE data path, ZRIA{E 0x20042004 A AJfE
EEN. EHEMNAETRIEIENEEFIARE.

reserved 31 RO =88
sourcel_data_accumulatio 30-26 | RW Sourcel: N B HEE TR FIGE M
n_delay F—TU ZERITEIR .
reserved 25:22 | RO =
0x2004 Sourcel: user FIFO FHERIT BB
sourcel_fifo_accumulatio ¥, AREFIRINITRIZE ink L, %E
S depth 21:16 | RW RIE FIFO h RFAKIEHNH, FIFO
- B % #E % E &L Bz ERE
fifo data_ready & 1.
reserved 15 RO 1REg
source0_data_accumulatio 14-10 | ru Source0: N B HEEZF 2 FIaE M
n_delay F—TU ZERITEIR .
reserved 9:6 RO =
0x2004 Source0: user FIFO EEZZ EWHBHIE
source0_fifo_accumulatio &, AREFIARI RIZE] link L, %8
- 5:0 RW RIE FIFO h RKIER ¥, FIFO

n_depth

B EH = & B iz EE
fifo data_ready & 1.

USER_DATA_CONTROL_1

Source2, Source3 RitIERITHIFEFRR THINIBINEIE data path,

BEEEN. AHREAARIRIAISHEZFHEE.

ZRIA{E 0x20042004 ANA]

reserved 31 RO 1=E8
source3 _data_accumulatio 30:26 | RW Source3: N BRI EIEHEZ TR FF e 1L
n_delay ' F— TU Z [BIHIIEIR .
reserved 25:22 | RO 1=E8
0x2004 Source3: user FIFO EE R E BRI
source3_fifo_accumulatio ¥, ARFIRIFEEE] link L, %ME
doth 21:16 | RW RTE FIFO R ZREIEAN ¥, FIFO
n_dep ; v e R
B EH=E & B ZER
fifo_data_ready & 1.
reserved 15 RO 1=E8
source2_data_accumulatio Source2: N B HEE TR FIaE M
14:10 | RW “ s \
n_delay F— TU ZERITEIR .
0x2004
reserved 9:6 RO 1RE]
source2_fifo_accumulatio 5.0 - Source2: user FIFO EEZ T EHBHIH

n_depth

&, AREFIRIEHKIET link £, %18
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RIE FIFO R ZFRERIN#, FIFO
B HE & Bz EE
fifo_data_ready & 1.

5.8.6.3 iTHIFMEEE/ID FES

5 | @ | g5 | saE | ik

CORE_CAPABILITIES

MEEH R AT HAYThEE . AT UMERA XN SR EITHIZRECE .

reserved 31:19 | RO 0x0 =8
mst_source_count 18:16 | RO 0x4 MST R T 2 35 source %,
0: AN3c#FMST

reserved 15:12 | RO 0x0 RE5
fec_present 11 RO 0x1 1: MBI FEC
embedded_present 10 RO 0x1 {RE8
secondary_present 9 RO 0x1 1. YIS ESIER
reserved 8 RO 0x1 =8
reserved 7:3 RO 0x0 RE5
lane_count 2:0 RO 0x4 YRR KEER
CORE_ID
EHlEEM A, HERHER

, #=H2FIR50 10, AEEE 0x000A. AT
core_id 31:16 | RO OxA TS
core_rev_level 15:0 RO 0x508 ;&;g%ﬁﬁﬁﬁ%, [El72 {8 0x0508. ATkt

5.8.6.4 AUX EOHESS

) | @ | w5 | s | ik

AUX_COMMAND

EANFBIFIEEKERN A BEDS. Z5F/EAN A BEBREESEN—BIrxREEAN. B
ANBF, RERIRASHIS B EIEN SRR F L EIER. EBNZSERZE], L91%E AUX_ADDRESS FA
AUX_WRITE_FIFO (Zm&HA) »

reserved 31:14 | RO 0x0 1=E8
aux_phy wake 13 RW 0x0 {RE8
= 1 g % X :
address_only 19 - Ox 1 5 1 Eﬂiﬁil!%ﬂgjil_uﬁﬁi{tijt(9&%&?&)
HY AUX 153K

AUX A& AAY

0x8: AUX Write

0x9: AUX Read

command 11:8 RW 0x0 0x0: 12C over AUX Write

0x4: 12C over AUX Write, Middle of
Transaction bit set (MOT)

0x1: 12C over AUX Read
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0x5: 12C over AUX Read, Middle of
Transaction bit set (MOT)
0x2: 12C over AUX Write Status
reserved 7:4 RO 0x0 1RE8
LATAUX S ELZENRIBEFZTH, &
byte count 3:0 RW 0x0 =iHl np?g&l—m?i&ﬂi?ﬁ =
2R H91E 0-15 XFRL 1-16 NFTHHIE

AUX_WIRTE_FIFO

£ AUX BB LB EIAHLEL 12C ENIFERZAT, ARG ARG R A FIFO IR ENEKIE.
REXFANESENFHRLMENFIF0, 725K REQUEST_IN_ PROGRESS i 2, FEMIT

Xt FIFO BG4S N o

reserved 31:8 RO 0x0 1=E8
)\ AUX_WRITE_FIFO FU%3E, THEXL
o ] Bi53KaT, 7 1% BV
aux_channel| _data 7:0 wo 0x0 AU K 126 SIRKAT, HELZIZHH

B‘BEANTFR, SAREIM SRR
AUX_COMMAND rhi% ZE % BYTE_COUNT.

AUX_ADDRESS

IF AUX IER, B AUXIEREE—/ 20 fitthit; FF 12 % AUXIER, B AXIEKREE—1]8
firithiit. 1 FEREE LET AU BERMIE G S . XA A FIE R FEE M AEISL.

reserved

31:20

RO

0x0

*H

aux_address

19:0

WR

0x0

20-bit BY AUX JBIE S RV Rt b

AUX_CLOCK_DIVIDER

AUX 858 BYBT $h35i R B EBY 1MHz, 1%ZBT$PE APB Bt$h 055724 . B 77RSH0{E 9 APB B 0 35(E (R

THEHEHD) , BYCEE 10-400. 5a0% APB BEh g 75MHz, iZ{EAF1& A 75,
reserved 31:9 RO 0x0 =E8
devide_value 8:0 RW 0x0 SEE

AUX_REPLY_TIMEOUT_INTERVAL

BHIZSTE R AUX requeset &, ¥ AUX reply BIRTE], HRBITXANETELIERWE relpy, IEHIZE

B M & X BT .

reserved 31:9 RO 0x0 1RE8

reply_value 8:0 RW 0x190 FBETRTE), B{Lms, ZRIAJ9 400ms
SINK_HPD_STATE

=518 HPD AR B raw state

reserved 31:1 RO 0x0 1RE8

hpd_raw_state 0 RO 0x0 HPD i N i I BY raw state
INTERRUPT_STATE

REFHEBZENBRSHRESM. XEESHATERTE, FETURERASIFEHNASDN
BT

reserved 31:7 RO 0x0 1RE8

reply_error 6 RO 0x0 AUX reply error

reserved t 5 RO 0x0 1RE8

gp_timer_event 4 RO 0x0 B ERT 2R i

reply_timeout 3 RO 0x0 15 AUX reply #BRT

reply recieved 2 RO 0x0 FEWLE AUX reply

hpd_irq 1 RO 0x0 hpd irq FlR
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hpd_event 0 RO 0x0 HPD &S i FF =14 Ay

AUX_REPLY_DATA

It RIS EBRES B AIER FIFO, 1% FIFO B2 7E AUX BEN EHERIEANZIA 16 FHRER. NFT
0 FFIE M FIFO IEEUM E#HE F IFO P BHF RS N ERE I B E Fais AR F T BUIEX R .

reserved 31:8 RO 0x0 {RE8
AUX reply BRIBIFEUSEIRVEHE, BIXIRER,
aux_reply data 7:0 RO 0x0 AER FIFO 5T N—. BHEEANHE
REPLY_DATA_COUNT HEHEFAIEER X,

AUX_REPLY_CODE

RIE—R&ZFRH] AUX request BTIZULZEIH reply code. [ZBR AUX fEHIATIRTS

reserved 31:4 RO 0x0 1RE8

0x0:Native AUX ACK
Ox1:Native AUX NACK
0x2:Native AUX Defer
0x0:12C over AUX ACK
0x4:12C over AUX NACK
0x8:12C over AUX Defer

aux_reply _code 3:0 RO 0x0

AUX_REPLY_COUNT

Zeit BRTWCEIRY AUX reply PN (I B83E reply code) « B 1EE

reserved 31:8 RO 0x0 1=E8

aux_reply_count 7:0 RO 0x0 UTEIEY AUX reply M35,

INTERRUPT_STATUS

EHISR RS F 7R, BETIHER. TSBPHSESHMEXERSMA TR, M2F
R MBI BRI B R B E.

reserved 31:7 | RO 0x0 RE5

reply_error 6 RW 0x0 AUX reply error

reserved 5 RW 0x0 R

gp_timer_irq 4 RW 0x0 18 P E BT B8 A& AT P
reply_timeout 3 RW 0x0 EIZE 13 AUX reply #BRT 4 2 i
reply recieved 2 RW 0x0 FEULE AUX reply &Rl
hdp_irq 1 RW 0x0 hpd irqg HER

hpd_event 0 RW 0x0 HPD & HE8k B FF = - i

INTERRUPT_MASK

EHIRN S PENRAT R MR, StHEFERTHENGRER “17 B, T2AEHERE.
tHE, FBPERERFR.

reserved 31:7 RO 0x0 1RE8
reply_error_mask RW 0x1 AUX reply error
reserved RW 0x1 1RE8

RW 0x1 188 A R B 88 & e h i

gp_timer_irqg_mask

RW 0x1 EZEFF AUX reply B8R A& 2l

reply_timeout_mask

RW 0x1 YR AUX reply Zi2H T

reply_recieved mask

hdp_irq_mask RW 0x1 hpd irq FPERF

O | = N|wWw(M~|OT|[O

RW 0x1 HPD ZEIZSK BT E 1 i

hpd_event_mask

AUX_REPLY_DATA_COUNT
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RIL—X AUX reply fE5IM sink IGIZEIRBIFIBIR N . ITHIZR L AUX request BT IZE 75
reserved 31:5 RO 0x0 1RE8
data_count 4:0 RO 0x0 M AUX BB BN S BB .

AUX_STATUS

&t%ﬁ%ﬁ@@lﬂﬁﬂ AUX BIEEHIZRAVIRES . BIIEKMEEESHNEE, HRENEESEEHRE
1350 ﬁb{J—lu\iEﬁ)‘\iE,J o

reserved 31:4 | RO 0x0 =8
1 —IRHI AUX relpy f&HITF2H IR
reply_error 3 RO 0x0 %Ellaeo Relpy_error ¥ reply idi2dh, F

1% framing start code #BAT,

1: ISR IEE %4 3% AUX requeset; 0: AUX

request_in_progress 2 RO 0x0 Fequest HASHLZSA.
reply_in_progress 1 RO 0x0 1: ¥RHIRIEEES AUX reply.

0: EHIZRIEFE &L 1X AUX request, %if2
reply_received 0 RO 0x0 request JFULNIEE .

1: EHIREWEITTE BT AUX reply.

AUX_REPLY_CLOCK_WIDTH

AUX reply iBid G T FE VR E BY AUX rep |y BS54 35 FE (APB BRI AN o 12 B F RS {XE— AUX reply
ESERE BN

reserved 31:10 | RO 0x0 1=E8

aux_reply clock _width 9:0 RO 0x0 AUX reply R5hes

AUX_WAKE_ACK_DETECTED

RIS ERAVIEBOZ FAQ AUX MIBMRER(E S . ZA7E(E] AUX S FFIRRTERR, FHERNE] AUX

YRR (S SRR E .
reserved 31:1 RO 0x0 {REZ
1: AUX reply #E Ui 32 B # U 3I
aux_phy_wake_ack 0 RO 0x0 PHY WAKE_ACK, 7= AUX PHY WAKE &3k
ST o

GP_HOST_TIMER

=S FRYIB A 20 ALxERTES. DisplayPort Tx core ANIFILitATE: A T1EMIAEBINEE. THATESAY
DHEENF 1 useco

enable 31 RW 0x0 B 1 {HaEEAHERSE
E 1 ER T Z THE B 0 ER
roload 30 RN 0x0 :'2 Il_i/'f%%ﬁ":é] ORTEmIEE, 5 0 &R
R R BIT—
interrupt 29 RW 0x0 E1E ‘J‘%@i-l-ilj 0 B =4 dh i
reserved 28:20 | RO 0x0 1=E8
i (Ei% E ETS 0T HUE, ER(ERE]
ti | 19:0 RW 0x0 .
mer_vatue X TR LA

5.8.6.5 IR RBHETERS

FRIFRBIEF FFHHIL E’JzEM‘/FﬁmJE?éE’]E I’EEEEM& TR ESHFESHEE.

] | & ik

MAIN_STREAM_HTOTAL
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EE ERMSNE S TEK W B IR 2 8. tEERERBM Htotal KiX,
reserved 31:16 | RO 0x0 1=E8
Htotal 15:0 RW 0x0 Htotal

MAIN_STREAM_VTOTAL

REE RN PEERPHOPZ BN E2ITH. HEEAEREM Vtotal 1214,

reserved 31:16 | RO 0x0 =28

vtotal 15:0 RW 0x0 Vtotal

MAIN_STREAM_POLARITY

TR 1ES Bkt

reserved 31:2 RO 0x0 1RER
FEFIES R
vsync_polarity 1 RO 0x0 . N
0: BB 1: KBAM
TR B S
hsync_polarity 0 RO 0x0 fTRLE SRt

0: &AM 1: KRBEY

MAIN_STREAM_HSWIDTH

TR EShkEE, B GEIHHEH

reserved 31:16 | RO 0x0 =28

hs_width 15:0 RW 0x0 TR S Ik

MAIN_STREAM_VSWIDTH

BEIHIEShKIE, BhL: GERTEH

reserved 31:16 | RO 0x0 1=E8

vs_width 15:0 RW 0x0 FEH1E Sk

MAIN_STREAM_HRES

MR —ITHBREE I

reserved 31:16 | RO 0x0 =28

hres 15:0 RW 0x0 STR— TR B E N

MAIN_STREAM_VRES

R — 1A BRUTH

reserved 31:16 | RO 0x0 =28

vres 15:0 RW 0x0 TR — 1A BRUTH

MAIN_STREAM_HSTART

MR BITH ARG EME

reserved 31:16 | RO 0x0 1=E8

hstart 15:0 RW 0x0 PSRBT BN AREGEENE

MAIN_STREAM_VSTART

MR B BRIHRITIE

reserved 31:16 | RO 0x0 =28

vstart 15:0 RW 0x0 SR BN B RITNE

MAIN_STREAM_MISCO

It 8 MEE S B/ XRMIRF M ERERMRA. XL DisplayPort HSE MISCO & 77738 E X AR
5o

reserved 31:8 RO 0x0 1RER
I E R
bit_depth 7:5 RW 0x0 RS @_E’H‘ #
000: 6 {i
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001: 8 fiL
010: 10 i
011: 12 i
100: 16 {i
101: REZ
110: {REZ
11: {RE§

ycbcr_colorimetry

RW

0x0

FHREBINEE,

0: ITU-R BT601-5; 1: ITU-R BT709-5

dynamic_range

RW

0x0

Bt

0: VESA range; 1: CEA range

component_format

2:1

RW

0x0

EREAET
00: RGB
01: YCbCr 4:2:2
10: YCbCr 4:4:4
11: {RE§

synchronous_clock

RW

0x0

locking mode for the user data
0: asynchronous clock; 1: synchronous

clock

MAIN_STREAM_MISC1

XLAISRIR DisplayPort HEHEX N ERIERBMEFER MISCT, XL LLAFIR RTINS EN

SRR
reserved 31:8 RO 0x0 1=E8
y_only 7 RW 0x0 1: Y-only Color format
zero 6:3 RW 0x0 WBCE R 0
00: MZ{AHRST
. 01: AR
stereo_video_attr 2:1 RW 0x0 10: {268
11: AR
: 0: BARITIHEMMNITHREETH
inter laced_total_even 0 RW 0x0 1 AT T i B 5
MAIN_MVID
ME, FEIRHER TEXY
reserved 31:24 | RO 0x0 1=E8
m_vid 23:0 RW 0x0 1& EAT5H (MHz) X100

TRANSFER_UNIT_CONFIG_SRC_0

BB TR — DisplayPort 8, RREWHHIBEFTSIERTS. ZEERERELXHFHIMZEE
FERETHRN. ZEERRAXE4NEHE. YEEAFR VERE, REZEESREN
TRANSFER_UNIT_SIZE FEE B . ZEIEHMFE.

reserved 31:28 | RO 0x0 1=E8
_A : AN $t 22
N TU A val id symbo | BN EAY/NELER
f bol t 27:24 RW 0x0 e e
rac_symbols_per_tu X 4 (B 1/16th)
—/NTU lid symbo| BUNEAYEEE
symbols_per_tu 23:16 RW 0x0 ! i valid symbol BTV ZE RS

o, AIHIRER 64 RUUTHERIE, X
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T valid symbol MBI E I DP #riERY
2.2.1.4.1,
reserved 15:7 RW 0x0 1REZ
TUBYA/(valid symbol FA stuff symbol
transfer_unit_size 6:0 RW 0x0 o [ .
- HEH) , LIEIRET 325064 2 (8.
MAIN_NVID

N{E. ETHBREXRREATERBMNE_MME. S50 VIDE—EERN, ZERFEESR
RERERPBIRGERWENE. FORPRATEX.

reserved 31:24 | RW 0x0 1=E8

1. 62Gbps A, FEZREK 16200;
2. 7Gbps B, BLAk 27000;
5. 4Gbps B, FEZAR 54000;
8. 1Gbps A, FECRK 81000;

n_vid 23:0 RW 0x0

USER_PIXEL_WIDTH

EHIRAPRBEEZEOESS I EAR - BISROMER. EFEREERFPEERARD
HIPEE, NESREBBMMEAEITRE. EMAN, ZFFHRIAA 1.

reserved 31:3 RW 0x0 1=E8

1\ 20 4 3% R FANFLSRES ¢ B HARA

user_pixel _count 2:0 RW 0x1 N
1. 2. 4 MEEHIE

USER_DATA_COUNT

AR ZHRTIRFTSZAT, HEZMAMF FIF0 ML X RWIZEN SHIETH. RaiFk, X1
ER—IT/EShEIET symbol HIEHK. HEENELEN.

reserved 31:18 | RW 0x0 =28
SYMBOL_GOUNT = ((HRES * {i per pixel)
+7) /8

user_data_count 17:0 RW 0x0
UDG = (SYMBOL_COUNT + lane_count -
1) / lane_count

MAIN_STREAM_INTERLACED

M EE
reserved 31:1 RW 0x0 {RE8

1 H 21T -H-, 0: ‘%,_ 0
main_stream_inter laced 0 RW 0x0 5 \F;]I{l;r*:;ll\];lSA ﬁ;ﬂ'ﬁ:}m

USER_SYNG_POLARITY

R ISNIRR 15 S BRI

reserved 31:4 RW 0x0 1=E8

odd/even {55 HIRIME

user_oddeven_polarity 3 RW 0x0 e R

1: &8 0: KA

user data enable {ES /IR
user_data_enable polarity | 2 RW 0x0 . N

1: &8 0: KAEN

. vsync {5 SR %

user_vsync_polarity 1 RW 0x0 . .

1: &8 0: KA

h =2 41
user_hsync_polarity 0 RW 0x0 syne RS

1: BB%; 0: KB

USER_CONTROL
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EHIET 2R B ESNEIE T PR FIFO E’J TH-
reserved 31:2 RW 0x0 1=E8
WE A1 BT, AT 0x088 HEREHIE
user_secondary immediate | 1 RW 0x0 79 1, Secondary channel :ZEJZEHBEL,
PEEFHFI—IMIRILES.
WEHRN1EF, TUHd valid symbol 2= H]
T, &~ B 2 B © # ,
user_sparse_mode_enable 0 RW 0x0 TRANSFER _UNIT CONFIG & & £ o
SYMBOL_PER_TU F1 FRAC_SYMBOLS_PER_TU
HIE B 2EE

5.8.6.6 XERESES

ﬂ%ﬁﬁ%ﬁﬁiﬁﬁ‘%u ‘MEﬁ&IWﬁﬁo

) R 5 | S | ik
SEC_AUDIO_ENABLE
RERIEERE
reserved 31:2 RW 0x0 =8
WEA1Ef, VBID B audio mute (%)
sec_audio_mute 1 RW 0x0 R 1.
SEC_AUDI0_MUTE 5 SEC_AUDIO_ENABLE
“biﬁ%ﬁﬂﬁ
sec_audio_enable 0 RW 0x0 1: S5(ERE; 0: SHnZH

SEC_INPUT_SELECT

EESIMAKIR, BRIR ¥ 12S M Direct Sample FIFO AR

reserved 31:2 RW 0x0 1RE8
00: 128
) 01: Direct Sample FIFO
audio_source_select 1:0 RW 0x0
10: {REZ
11: {REE

SEGC_CHANNEL _COUNT

EIBERERE, REXFHLFE

reserved 31:3 RW 0x0 1=E8

000: Audio mute set in the VBID field
010: Two channel audio

audio_channel _num 2:0 RW 0x0 011: Two channel audio with LFE

110: 5.1 channel surround sound

111: 7.1 channel surround sound

SEC_DIRECT CLKDIV

FTFEIMIEA Direct write FIFO mode, APB BJ$h43> 3 %= F5HRAERTEHAI 4> SM{E. MMD & APB B4
A 48MHz, 55 HIRT$P B A KHz

reserved 31:16 | RW 0x0 =E8

clk div = (APB Frequency / Audio

clk_div 15:0 RW 0x0
Sample Rate)
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SEG_ INFOFRAME_ENABLE
HEFESTHNE— R FERENTIFNEREhEEEYH—
reserved 31:5 RW 0x0 1REZ
NTSC_VBI_InfoFrame_ Prod

4 RW 0x0 NTSC VBI InfoFrame
uct
Audio_InfoFrame_Source 3 RW 0x0 Audio InfoFrame
Description _InfoFrame 2 RW 0x0 Source Product Description InfoFrame
AUX Video_Information ) )

1 RW 0x0 AUX Video Information (AVI) InfoFrame
_(AVI) InfoFrame
vendor_specific_ o
. 0 RW 0x0 Vendor Specific InfoFrame
infoFrame

SEC_INFOFRAME_RATE

EFEEMNERAHEIESERAEIIRRERENR. SRR EZE R, SE AR
XEMELZE—R. HXIRTEA SOP HMAZEAN 1, LUBABMANESEH. WER O UIERBN
M0 475 1 BHRIIEA SOP —R. EEEMWEX AT EEFERERAESNEE—1 8.

reserved 31:5 RW 0x0 1=E8
NTSC_VBI_ InfoFrame_ Prod
4 RW 0x0 NTSC VBI InfoFrame
uct
Audio_InfoFrame_Source 3 RW 0x0 Audio InfoFrame
Description _InfoFrame 2 RW 0x0 Source Product Description InfoFrame
AUX Video Information _ . )
1 RW 0x0 AUX Video Information (AVI) InfoFrame
InfoFrame
vendor_specific_ o
) 0 RW 0x0 Vendor Specific InfoFrame
infoFrame
SEC_MAUD
EINHE M B, SN SEENE SR B
reserved 31:24 | RW 0x0 1RE8
m_aud 23:0 RW 0x0 M1{E
SEC_NAUD
EINHE N B, SN SEENESR B
reserved 31:24 | RW 0x0 1RE8
n_aud 23:0 RW 0x0 N &

SEC_AUDIO_CLOCK_MODE

SBERRTEER,, 5SS NHIEL sample clock FI{EHIRT4h Link clock

reserved 31:1 RW 0x0 =28

0: FLEHMEN
1: ELATHRN

sec_audio_clock_mode 0 RW 0x0

SEC_3D_VSGC_DATA

FAT7E 3D LR &S AR SR L B 5 BRI BIHEF 15, DisplayPort HSEAHYEE 2.2.5. 6.2 15/
ETIZFTHAR.

reserved 31:8 RW 0x0 1=E8
) Stereo Interface  Method—-Specific
simsp 7:4 RW 0x0
Parameter
simc 3:0 RW 0x0 Stereo Interface Method Code

V1.0 (2023-10-16) IR © XBEERARERAR 169



Phytium'&ﬂﬁ R S

5 Mg

15 | | &5 | shE | ik

=

SEC_AUDIO_FIFO

SEnEIEMIN I Direct write BfAY FIFO

FAFZ 5B IEMANA Direct write FIFO
. M
H®EBAN, MEEERSTENE X FHFNE
B G, Sample BIFHBIEM, LA 2 A& ARG
IFEEK %A ¢1 SO, €2 SO, C1S1, C2 81,
sample_fifo_entry 31:0 RW 0x0 C1 S2, C2 S2.

F 8 1 sample 3— " secondary audio
channel packet & 4> sample & 8 {iL N
control field, 1K 24 (L ASZIEIE
BRBENIG, NEB sample FIFO 355tH—,
EIREIRE E—XR B NS FRNE

SEC_AUDIO_FIFO_DEPTH

BEEGMRES IR FIF0 PR RER.

override 31 RW 0x0 direct write FIFO override

reserved 30:10 | RW 0x0 1=E8

BATFE5EiEmA A Direct write FIFO
mode B, AIEB sample FIFO BOSRE, BA
FIFO BONN#UAR& E R R ERT, FIFO AY
ready flag Tt5.

sec_audio_fifo_depth 9:0 RW 0x0

SEC_AUDIO_FIFO_READY

direct audio sample FIFO Ffi##EN#/>F SEC_AUDIO_FIFO DEPTH HE2 iR EMRE, AUE
A sample &,

reserved 31:1 RW 0x0 {RE8
1: direct audio sample FIFO REIEA
sec_audio_fifo_ready 0 RW 0x0 #/F SEC_AUDIO_FIFO_DEPTH HF 8 &
WEARE, AILLIEN sample HiiE-

SEC_INFOFRAME_SELECT

EIFEE NKER SRAM B InfoFrame SDP BUZEEY, R[EZKEH InfoFrame £ SRAM Fh A %} R A SE
[l

reserved 31:3 RW 0x0 =E8

o

Vendor Specific

: AUX Video Information
sec_info_select 2:0 RW 0x0 Source Product Description
Audio Description

NTSC VBI

A WON -

SEC_INFOFRAME_DATA

S ABY InfoFrame SDP %#{#Z, #R#E SEC_INFOFRAME_SELECT Z XX EME, IFHIEB A InfoFrame
SRAM ¥ R B9t . 1SEH FRFIRE E—REANHIE.

reserved 31:8 RW 0x0 1=E8

sec_info_data 7:0 RW 0x0 S A8 InfoFrame SDP #{iE

SEC_TIMESTAMP_INTERVAL

RIEFT audio timestamp packet [BJZFEFRIRTEERR (us) « HiIZA 0, BMAEHRHAEIEHIZS%
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H%&iX—)X audio timestamp packet
reserved 31:8 RW 0x0 1=E8

£1EE audio timestamp packet [B]ZEfF

set_timestamp interval 7:0 RW 0x0 e N
- P- foRtEIEIRE, 4L us

SEC_CS_SOURCE_FORMAT

HFEFRATEXEENEmMLENEERTERPHFER. BHNNSBBARZINAEIE

BRESFES

reserved 31:8 RW 0x0 1%E8

source_num 7:4 RW 0x0 B EM—RARFRIR RIS

| inear_pcm 3 RW 0x0 0: LPCM samples; 1: encoded samples

pcm_audio_format 2:0 RW 0x0 588K SR94L 5-3 HxT R A = ALK

SEC_CS_CATEGORY_CODE

BIERAS LR

reserved 31:8 RW 0x0 1=E8

sec_cs_category_code 7:0 RW 0x0 8&%%63’_._%% EC60958-3 FH it e
- - EXRBFENESHIEELER.

SEC_CS_LENGTH_ORIG_FREQ

BERSFRIMERRENE., XLEEFRBAZ TR ZREANEERSMANESFERT.

reserved 31:8 RW 0x0 1=E8

|EC 60958-3 #i3e R{EEIR S FER L 32-35

sample_word_length 7:4 RW 0x0 L S AL K
BT EIMESHRERENE, XEAUR

orig_sampling_freq 3:0 RW 0x0 AR 1EC60958-3 {EiB K& FEL i 39-36
HI1E.

SEC_CS_FREQ_CLOCK_ACCURACY

BB LRI

reserved 31:8 RW 0x0 =8

sampling_freq 7-4 RW 0x0 YA EMESHIREME, HERMRA
24-27,

¢lock_acouracy 3:0 RW 0x0 LEIRAE SR RS B KRS . tbKASHE

YT EERESFERHIN 28-29,

SEC_CS_COPYRIGHT

S URIEIE IR S AR

reserved 31:3 RW 0x0 1=E8

cgms—a 2:1 RW 0x0 SHYNAIESANERERRZER.

RS BREY CP L. AN S A2 B L (L AOE 1L

copyright 0 RW 0x0 _ R I
FERARFRESHIER

SEC_GTG_COUNT_CONF 1G

RERTEE2EMEMBIKHNAIMRMET. RMZFH 8 (KIS 16 (U/NKEHERK. £FD
FHETSHEAR, SEMBHIIBRNEEBITHEE. SOBTRSEET 16 (CEER, BHARS
SEM—EIMYIT .

reserved 31:24 | RW 0x0 {RE8
gtc_count_int 23:16 | RW 0x0 GTC I ¥ B R EMENERE Y
gtc_count_frac 15:0 RW 0x0 GTC I ¥R R EMER /NI
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SEC_GTC_COMMAND_EDGE

IR El & IE—X% AUX 3 $i856 GErk B/, CMD B9SE—/N_EF5) BTAY GTC 1H8{E, X AMEFN GTC
update BT K IXZE sink imHAY GTC {EHE[E]

gtc_count_value | 31:0 |RW | 0x0 | GTC IH&E
SEC_AUDI0_CHANNEL_MAP
EEAHIRSEREL )
% channel 8 I NI FSNHIE S5 IXFM
1-8 {£— channe | BET,
channel 8 map 31:28 | RW 0x0 1: BRETZE)H#IE channel 1
2: ARETR|EE channel 2
I K HE
channel_7 _map 27:24 | RW 0x0 [5] channel 8 map
channel 6 map 23:20 | RW 0x0 [3] channel 8 map
channel_5 map 19:16 | RW 0x0 [3] channel 8 map
channel_4_map 15:12 | RW 0x0 [3] channel 8 map
channel 3 map 11:8 RW 0x0 [3] channel 8 map
channel_2 map 7:4 RW 0x0 [3] channel 8 map
channel 1 _map 3:0 RW 0x0 [3] channel 8 map
5.8.6.7 BIEBEEEANSTFR
1 IR T ik

SEC_DB_LANE_SELECT

EEFEERSINBIR SN lane, K lane BIFINEIEEEN—NRE 16, 52fF 32bit B buffer.

reserved 31:2 RW 0x0 1RE8
00: lane0
01: lanel
lane_select 1:0 RW 0x0
10: lane2
11: lane3

SEC_DB_WRITE_INDEX

RITFEEREZEHRXNEARS. RSME -5 HARBEABE—IMENX, MESHE 16-31 FRIFE
AEZANERX, —NMNERSERTHRAENMBESTHEREE DX,

reserved 31:5 RW 0x0 =28

buffer_select 4 RW 0x0 buffer0 z{& buffer1

AT RRERENEZENXNERS. &

. . R .
ndex M P [ xsamer, malmsams.

SEC_DB_DATA_COUNT

SEAH sdp R valid link symbol BN, R7EI%E SEC_DB_READY A (BIFFAM buffer FiZELH
1E9]) B ESIER data count. Data count SEE 1-16.

reserved 31:6 | RW 0x0 =28
count 5:0 RW 0x0 S sdp F valid link symbol BY{E
SEC_DB_DATA

AT HREHRENERZPXNERS. BRENG, RIMEREMBERE, BEFSHEIBEA
HMBECERENX. SN, WEHEFHIDHY 16 ({E1FEH SEC_DB_WRITE H5{ERERRSIF
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) | & | #5 | stiE | Hii
REERENXP. FRENER 1’!5}: R5¥BaNEE.
sec_db_dat 131:0 |RW | 0x0 |

SEC_DB_READY

EEHBANEEEHMXE, TTET%EIE LAY SEC_DB_READY 13RS5 SDP Mk, HigRE R “17
B, MMEREHNEEFEIHK EABNRANEEERHINES. EREXLEFREZH, @
MIEHA% S SEC_DB_DATA COUNT ZERA(E. XUZHERETMATEZRE “0” .

reserved 31:2 | RO 0x0 =8

5 1 FFia & buffer! REVEIHE, M
buffer_1_ready 1 RW 0x0 index32 FFEAAELE

5 1 FFia & buffer0 FEVEIHRE, M
buffer_0_ready 0 RW 0x0 index0 FFIA 5
SEC_DB_BUSY

RERERSURTEIEREAXBRTS. HRER 17 H, SpEREIXEESFHETER
g . SHBBIREATTRENE, S MOFERA “0” . SN SEC_DB_READY HiFs/E, 1%

WIREA “17
reserved 31:2 RO 0x0 1%E8

BUFFERT BRI ZS, 1 F7x BUFFERT B
buffer_1_busy 1 RW 0x0 HORIEZE |ink 154

BUFFERO HYfEH#I4KZS, 1 F7x BUFFERO HY
buffer_0_busy 0 RW 0x0 HORIEZE | ink 154

SEC_DB_ENABLE

direct packet write ¥E{FHE

reserved 31:1 RO 0x0 =28
1: {FfE direct packet write 0, £
enable 0 RW 0x0 direct packet mode NZBEETBAER=4

By Secondary data packet

5.8.7 DP-PHY HERBFIFK

% 5-29 DP-PHY Z 7728 ithiit

=L Eivht

DP_PHYO 0x000_3230_0000

DP_PHY1 0x000_3240_0000

3 5-30 DP-PHY HFa3%I%

BERAM ks i
TX_TXCC_CTRL 0x10100 TX R¥IEHI BRI S 1728
TX_TXCC_CPOST_MULT_00 0x10130 post emphasis e EFF=E
TX_TXCC_MGNFS_MULT_000 0x10140 Margin £iERFHES 75
DRV_DIAG_TX_DRV 0x10318 X IRFeR IS WS 7 e
TX_DIAG_ACYA 0x1079C RIEREMALE S 758
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5.8.8 DP-PHY HF7Z&51%AA

5.8.8.1 TX_TXCC_CTRL (0x10100)

fi

25

E{fE

ik

15:14

0x0

RE8

13:12

RW

0x2

Margin SR;EEE & NITH: L FEEITHIFRIE Margin SSESREIE ANINEE
« 2'b00 : [E)EITHIENEE

¢ 2'b01 : @ETF

« 2'b10 : [E_E

11:10

RW

0x2

LF sRSERRENITSH]: L FEITHIRIE LF SRAZAIENIIEE.
« 2'b00 : [E)EITHVENEE

¢ 2'b01 : @ETF

« 2'b10 : [E_E

RW

0x2

post—emphasis ;A& NITH]: L FEATHIRIE post-emphasis 3k
BRHE NINRE,

« 2'b00 : [E)EICHIENEE

«2'b01 : @

«+ 2'b10 : [E L

RW

0x2

pre—emphasis ;ERFENITH: LLFEITHIIRIE pre—emphasis FeiAy
SOE-PN

« 2'b00 : [EIEICHIENEE

«2'b01 : @

«+ 2'b10 : [E L

RW

0x2

coefficient FEEBRENITHI: L FERITHIRIE coefficient FEiERZHI
NI,

« 2'b00 : [E)EITHVENEE

¢ 2'b01 : @ETF

«2'b10 : [EE

RW

0x0

de—emphasis 15H|FR/ERET 3{E: Y xcvr_standard mode IHE X 2'b11
Bf, 1Z{i#zHl de—emphasis R .

*1'b0: {&£F tx_deemphasis {558 2 MRARBHALIZH .

*1'b1: {£M tx_deemphasis E=FH 18 i R EEITH .

RW

0x1

de—emphasis IEHIFRERR 2 {E: 2 xcvr_standard mode i E A 2'b10
Bf, 1Z{izHl de—emphasis R .

*1'b0: {£F tx_deemphasis {558 2 MRARBHALITH .

*1'b1: {£M tx_deemphasis (E=FH 18 i R EEITH.

RW

0x0

de—emphasis EHIFRERR 1 {E: & xcvr_standard _mode i E A 2'b01
Bf, 1Z{i#zHl de—emphasis R .

*1'b0: {£F tx_deemphasis {558 2 MRARBIHALITH .

*1'b1: {£M tx_deemphasis (E=FfH 18 I R EEITH.

RW

0x0

de—emphasis IEHIFRERRR, 0 {E: 2 xcvr_standard mode i & 2'b00
BF, 1Z#=H] de—emphasis 23,
*1'b0: {# tx_deemphasis {55 H 2 MRIKBALITHI .
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e

i

25

E{fE

ik

*1'b1: {£M tx_deemphasis (E=FH 18 i R HEITH.

5.8.8.2 TX_TXCC_CPOST_MULT_00 (0x10130)

{ir RE | EME iR
15:8 | RW 0x0 *E
T post emphasis RUSREME. LA TR TiZFERF B ML A
’HE.
Bit 7 : 128/128 = 1.000000
Bit 6 : 64/128 = 0.500000
Bit 5 : 32/128 = 0.250000
7:0 RW 0x1C ,
Bit 4 : 16/128 = 0. 125000
Bit 3 :8/128 = 0. 062500
Bit 2 : 4/128 = 0.031250
Bit 1 : 2/128 = 0.015625
Bit 0 : 1/128 = 0.0078125

5.8.8.3 TX_TXCC_MGNFS_MULT_000 (0x10140)

fi ®E | S48 ik

15:8 | RW 0x0 1RE5
6 E A TIRIEEE SR HOEEE A B ERREE. LU TiZF R+
B R E -
*Bit 7 : 128/128 = 1.000000
“Bit 6 : 64/128 = 0.500000
*Bit 5 : 32/128 = 0.250000

7:0 RW 0x0

6

5
Bit 4 : 16/128 = 0. 125000
*Bit 3 :8/128 = 0.062500
Bit 2 0.031250
Bit 1 0.015625
*Bit 0 0. 0078125

- N N
NN N
NN
N NN
o 00
1 I I

5.8.8.4 DRV_DIAG_TX_DRV (0x10318)

i EE | Sl 3%
15:8 | RW 0x0 | {REZ
7 RW O0x1 TX boost enable: JEiTITHFHF NIRRT txda_drv_boost_en 55, 1
PPRIR B RS HA R & X SRR .
6 RW 0x0 RE8
TX boost tune: H{FEFLLEFFEEHHY TX boost enable fiL/3 A& HHl
5.4 RW 0x2 FHIEIIEERT, BiZTHIIRML txda_drv_boost_tune 55, 1THIAEREH

EEE. UTHRBIEET LFERE.
*2'b00: H/MEE
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{72 5 | EufE iR
2'b01:
«2'b10:
2'b11: AHEE
3:2 RW 0x0 =B

TX FRORZN 28 L4 h]: SN[ HERAN, R @D EHEY

txda_drv_predv_pul lup 155 RIZH| IR sh 540 AVIRTES .
1 RW 0x1

*1'b0: RI{K

1'b1: HiS

TX driver margin—type: BiZ1FHIH NIRHLA] txda_drv_margin_type

=5, EEFREISEEPRERNEREE,

*1'b0: Classical margining —~fF&IRENES ZE 7 A1LLiR4 H PRI HY
0 RW 0x1

SMERRE.

*1'b1: Low-Power margining —fF&IRENZEZE i EIFSEARINZE

e,

5.8.8.5 TX_DIAG_ACYA (0x1079C)

fu w5 | EfufE i)

15:1 RW 0x0 RE8

215 H IR s AT IR X HIF ERAVRTS, X BifF AR 7 H IR ThES 4
E%%@Ehﬂlﬂhﬂil_%%’l‘%?uqﬂﬁ’léﬂl% 55, URFERBAMEFEHIE
5o XLEBFR T LURHARIFX LSRR, aépHHT X

0 RW 0x0 FRAANNESTREENZHENNEFEFHRRKE, MASEMIR
HERHVRTS .

*1'b0: Latches transparent
*1'b1: Latches gated

5.9 VPU }&H128
5.9.1 B

VPU IREMEHSAARASINGE. Linux B, —NEZERIISIR FAHESLZ GStreamer,
GStreamer E—MAELE . FIIGIRAUILSTALIRAESS, AIARHE GStreamer JLESLHI, 7EE
TR AL IR 7K % - T TTRIZ AT ﬁﬁ&éﬁﬁ%;jﬂn SEN—EBS INEE
1"@@;%7}(2%5*}, — N RAEERER S — NIRRT EEPEI’\J%EEB%*EH&@"‘%
i, ATXRHARMMMRE, XEATHRRESEGSIIM. VPU HEZINEEHR R IX LRF

TR SR RE S0
KRBk VPU ZERFMES
o 4 BE
— F#&: H. 265 (HEVC) \ H. 264 (AVC) . H. 263, MPEG-4, MPEG-2., VC-1,
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VP8, FLV;
— XHFHE

® EER

INERRFHI S 2 —

& FEPNERBBVMIND YRRV 64X 64
— YIRS (X YUV-NV12 8bit #&=)
— RARKDPEE

¢
¢
¢
¢

— EINDPEER
& VC1: 80X64
& Hith: 64Xx64

® RIh3E

— BT

5.9.2 HERIIF

HEVC: 8192X8192
Hibig: 4096 X4096

HEVC #%7%: 64000 X 64000

H bR ER7S: 32000 X 32000

5 Mg

= 5-31 VPU F7E=s&ihut
AR Eibit
VPU 0x000_32B0_0000
< 5-32 VPU FHfFsRFIk
HERAM W% A
MTX_ENABLE 0x0000 BRATALIEZE (MTX Core) {FREZTESE

5.9.3 H1EegiiAA

5.9.3.1 MTX_ENABLE (0x0000)

) fi =5 2 iR
MTXMajRev | 31:24 RO 0x01 AR IEREH major revision
MTXMinRev | 23:16 RO 0x02 NATATEZERY minor revision
MTXTGCaps 15:12 RO 0x9 =88
MTXArch 11 RO Ox1 RRLIERF R MTX, T=Z META
reserved 10:8 RO - %58
MTXStepRev | 7:4 RO 0x2 BARAIESEH step revision
reserved 3 RO - =88
Tstopped ) RO 0x0 1 %ﬁ: M;TXerTabIe E',éé‘ WE N1, master state
machine M BN of f KT
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i i w5 | B ik

Toff 1 RO 0x1 S HE R master state machine BT of f RS

1: RARIERE (MTX core) B

MTXEnable 0 RW 0x0 - . oo N
i 0: HAGLIEE (MTX core) i

5.10 GDMA 354135
5.10.1 &1

REIFF 16 MMIBE, HE—HANINEL, FiBIE T IFM IRl ;
BNMRBEIEE R 16 4 Outstanding, £RBIES X 16 /> Outstanding;
NENBEZEARER AXI ]R3 1D, FEl—MBELERERE AXI #R3Z 1D;

I [ENE KRS QoS FRIAAEMA R, IZEMIL, B QoS ML ALE;
X Rk BOL A2 AN B BRFIR, ERER TR R/ B RE, SBIEAL;
FZiBEMII A E ACE-Lite HXN—BMIESH;

TEFREEERZ Abort 134E, BWHRIERZKAVIERM;
XREERMUAMERRIEENIEES, RHEER size f lenth, EEMI;
AX| BUBIIZE 128bits, HBUEIEE 40bits, 1EE S #F FIXED # INCR AL iR
W

o ZHAEESH ER, HBERMIITH], oM — PR,

5.10.2 #{Ei}ARA
5.10.2.1 EEHEXTHEE

RSB EEAINRERT, LURIE Channel0 1)), HESOCERZWNT:
1. B dma_c0 _mode[0]7 0, RARTIELE Direct R, (default t&R,) ;
2. ZH{FH QoS REGHITIMRAIRTE :
a. X TFEIFKME, EEFFT dna_c0_mode [8]{FHEIZIRIE QoS B #INEE, [E]
AT E & 785 dma_c0_mode [15:12], BLEIZEIES1AKH QoS &, QoS {EHK
BARBEMMARKAE, EES, MEfklsS;
b. XMTFiZiFRMEK, B 7FE dma_cO_mode[16]1E BEIXIFEIE QoS B HaThBE,
FlRtE %7788 dma_c0_mode [23:20], BLEIZBiEIEIEK QoS 1&;
c. IAANIEEE QoS HYEH#RINEE, MIBLINILEHRY QoS EA 0.
5 dma_cO_intr_ct| HfFas, FIRIZHI ML IEEE;
4. T dma_c0_ts HFaE, RnHFl DA ZEMBHKIELE, BEVLIE size BY
&, HpfEi size CEEXHFO0, 1, 2, 3504, 7 HIFTRL 1Byte, 2Byte, 4Byte,
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8Byte, 16Byte HIHIE;

5. 5 dma_cO_xfer_cfg HfFae, FREEIZEHRIEMN AXI BHEE, FE: R
MR HIEELIMZ axsize FEHE, BIRTEHA axsize A1 E bk
XF5F

6. 5 & 77 # dma_c0_upsaddr , dma_cO_lwsaddr , dma_cO_updaddr |,
dma_c0_lwdaddr, #5IARFZREFERERBUFIEOHL, FEEMUARES
size 315%;

7. 5EFFEE dma_c0 ctl[0]1R 1, RRFEREIZIBIE;

8. EEfFss dma_intr_ct| FFaE, FKITHIEF/HP L EaE;

5 dma_c0_aw_cfg #l dma_c0_ar_cfg FHiFes, MESHIE—HIEH XM AXI 1
=5

10. &E LR 2, B EEAENITPIIEE QoS 1R, MEFFEE dna_ctr | [5:4]
A1, BNRBRIERT R

1. Bdmal_ctr1[0]791, BE/E DMA FHRFEITEIRR

ERBBH, 179 SEEERHRINFENXK .

5.10. 2.2 #FREATHEE

RS ERRAINRER, FEMAEANFHRBEAERVIEIL— BDL 548,
FRZFARNE I E RN R T FRE £ ZRRBNE—INFEES T SRYE
FRURIE RIS R B aottlt, UREIREKE . BEFEREFTHIES; =5 DMA TR
X LERERRIEE, BT T—MEREE, LEHE,; SEaFEIZEERE,
EZEFREE, RERBNE—IFEBERRNHEE, BL RN TRAR.

% 5-33 BDL EAEN

ks iR
0x1C %5 B R 5T B P R A A i I
0x18 RRBIEEE, L Byte HEKXBAL
ox1d #iE B ¥Rzl
Burst [1:0] Size: [6:4] lenth : [15:8]
0x10 iRy
Burst [1:0] Size: [6:4] lenth : [15:8]
0x0C ¥ 1E B itk S
0x08 ¥4 B AR AL
0x04 BIEIRE IS
0x00 R R AL

LA#R4E Channe 10 A5, HHEH[EERIZUNT:
1. SZ7F88 dma_c0_mode[0] /1, TR TIEEHER BOL 12X, HEEEREEIBIL i
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¥ Ihee, MILFEEE dma_c0_mode[4] A 1;

2. H{FEF QoS FREEFH I TR AR R :
a. NTFEIFKRME, S5 7= dma_c0_mode [8] {F HEIZIEIE QoS BH#aINEE, [E]

It 52785 dma_c0_mode [15:12], ELEIZIBIERISIEKAY QoS & ;
b. XFiEiEKMEK, BEFTFS dna_c0_mode[16]{FEEIZIRIE QoS EH#INEE,
[EB 5 & 785 dma_c0_mode [23:20], ELEiZIBiERVIEIERAY QoS 1H;

c. BAAEEE QoS FIE#INEE, MIEKIAIEEHY QoS {EH 0,

. Bdma_c0_intr_ct| F7Fss, FRITH|PEmEFERE;

4. BZ7F8% dna_c0_upsaddr, dma_c0_lwsaddr, FA3kF/R~ZE]BDL FIRERNEFET
BT, SEE=: BDL Hullt A2 128Byte X15%;

5. Edma_cO_lvi 778, AKK/REATBOL FIRFBELHEKE, XRBEHAFEH
ENZEFREN;

6. BE 7 dma_c0_ctl[0]18 1, FRIEREIZIBIE;

7. BE&EFsFdna_intr_ct| FFEsE, HAXRITH EEPEH L FERE;

8. E dma_c0_aw_cfg # dma_c0_ar_cfg HFas, BLESHEFE—BIMEAXM AXI {5
=5

9. SELRE 2, BIUFEEAERNIPPIRIEE 00 123K, MEZFFSF dma_ctr![5:4]
A1, BMRARIEE R

10. 5 dma_ctr|[0]19 1, FE/S DMA FHIGHITHIRRT .

WEEFR, 179 SIS BFHRINFEX.

5.10. 2. 3 Abort L IRHRIE

EEEmETRES, WRRGEEPIHYFIENERE, LIETINTIRF, RER
EANRELHMBIR, LUFLE Channel0 Ff:

1. BZ7F88 dma_c0 ctI[0] 0, Bl disable %iBiA;

2. ERUIEEY dma_cO_state[4], REIZKRSHE 0 WIFHE, RNZBESTEMRY
T AXI $R3TIEK;

3. BB dma_c0_ctI[1]1A 1, BIEMZIBEE, EMEERINEWMESHE, A&
FaezBERI ] ; HEMEIRIE, AIRHITIREMIRIE, BR enable 1ZIBIE,
BRIESIEL disable ZRHTHIIFHIT;

4. BEEHXRBINZIEIE, SFARRIERA.

5.10. 2. 4 ERAIERTE

LRI AP ETEZ AT FARAY, =5 DMA 25188~ 4 T lf/E -
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1. BREREFERIIRESR, Tif dna_state FFES, FIBTR YRIMNEE~E

FRHTIEK ;

2. R#FEFIET, LA channelO 7945, iSBXZ4AT dam_cO_state F1Fas, FIWTHHT~4%
IR, R LUAE A R SRR

5.10.3 HEFESFIIE

% 5-34 GDMA ZF7Fse &ttt

AR Eithhk
DMAC 0x000_32B3_4000
&= 5-35 GDMA HER%IE
B5HFaE wEE ik

dma_ct| 0x000 EEEHILTESR
dma_stat 0x004 RS 5
dma_intr_ctl 0x008 i EREITHI S 1755
dma_Ilp_ctl 0x006 F—Ix N —NEER I S K
dma_qgos_cfg 0x010 EBIFKE QoS Bt B
dma_Cx ctrl 0x020+x*%0x60 | channel x RENE S 5FEREITHIES
dma_Cx_mode 0x024+x*%0x60 | Channel x &R, & 1758
dma_Cx_intr_ctl 0x028+x*0x60 | Channe | x i ¥E5HI HF 1725
dma_Cx_state 0x02c+x*0x60 | Channel x IRASZH 1258
dma_Cx_lvi 0x030+x*0x60 | Channe | x ZE§ERER T BDL BHEHE
dma_Cx_ts 0x034+x*0x60 | channe | x 7£ direct #E 3, T12{ERY /R Byte HIEE
dma_Cx_upsaddr 0x038+x%0x60 | iBiE Rt ZF 78S, BDL #R3\ T, 1%tk Jg BDL %13k A0t
dma_Cx_|wsaddr 0x03c+x*0x60 | IBiER I Z 7725, BOL #2XT, j%ithiit ) BDL FIRAYHHE
dma_Cx_updaddr 0x040+x*0x60 | i@iE BHYMbI 73S, BOL 2T, Zitit REX
dma_Cx_Iwdaddr 0x044+x%0x60 | &8 Bt H 525, BOL KT, izttt TE X
dma_Cx_xfer_cfg 0x048+x*%0x60 | Channel x IEE1EK burst 52

RiEFHFER, HBOL =ZXTHAME, ARFRIEIIRIET
dma_Cx_lcp 0x04c+x*0x60

%04 BDL %%
dma_Cx_secct | 0x050+x%0x60 | REITHIZG Fan
dma_Cx_sec_atst 0x054+x*%0x60 | secssid Fl atst (F5ITHIZF 725
dma_Cx nsid_strmid | 0x058+x*0x60 | NSAID #0 stream|D ITHI|ZFF &
dma_Cx_aw_cfg 0x05c+x*%0x60 | 15l axi aw BIEARLE S FE
dma_Cx_ar_cfg 0x060+x*%0x60 | 3%l axi ar BEAEFFE
dma_Cx_secrsp 0x064+x*0x60 | dma JBIE response B E1THIZ 1752

SE: %R x WEEEE R 0715,
5.10. 4 FFaF1HAA

THIET$ x HBEUESEEY X 0715,
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5.10.4.1 DMA_CTL (0x000)
15 fi w5 | SfufE g _

dam ot ot | 18 | R OxF ir1na &4 outstanding 154, LR E N ZFFHRE
dma_rd_arb_mode | 5 RW 0x0 gr:la Ezﬁl‘gg,ﬁﬁiﬁt{ﬁﬁ QoS I HFAEE .
dma_wr_arb_mode | 4 S R gma;igg ;ﬁiﬁzﬁ‘em QoS FUBFHEE.
dma_enable 0 RW 0x0 ?méﬁgzifisgsjéﬁﬁ .
reserved Others | RO 0x0 RE8

5.10. 4.2 DMA_STATE (0x004)

i fi %5 | S6fE i)

channe |15 FREIRSFRERNL.

channel15 intr_state | 15 RO 0x0 _ " _ .
- 1 "B, 0FTRITHH.

channe | 14 IR SFREAL.

channel14 intr_state | 14 RO 0x0 _ " _ .
- 1 "B, 0FJRITHH.

channe |13 FRBTIRASHREAL.

channel13_intr_state | 13 RO 0x0 _ » _ .
- - 1 "xBEHH, 0 FRRFTHH.

channe |12 FARIRSHERE(L,

channel12_intr_state | 12 RO 0x0 _ » _ .
- 1 "B, 0 RREPH.

channe |11 FABPIRSHERE(L,

channel11_intr_state | 11 RO 0x0 _ » _ .
- 1 "xBHH, 0 RREPH.

channe | 10 FETIRASFREAL.

channel10_intr_state | 10 RO 0x0 _ » _ .
- 1 "B, 0 FRREPH.

channe |9 FEFIRTSEREAL.

channel9 intr _state |9 RO 0x0 _ ” _ "
- 1 "B, 0 FRRFEPH.

channe |8 FEIRSFEREAL.

channel8 intr_state 8 RO 0x0 _ . _ "
- 1 "B, 0 FRREPH.

channe | 7 RETIRSHREAL

channel7 intr_state 7 RO 0x0 _ . _ "
- 1 "Ron B, 0FTRITLHH.

channe | 6 RETIRSHREAL,

channel 6 intr_state 6 RO 0x0 _ . _ "
- 1 "B, 0FTRITHH.

channe |5 FRETIRSHREAL

channel5 intr_state |5 RO 0x0 _ . _ "
- 1 "B, 0FTRTLFH.

channe |4 RETIRSHREAL,

channel4 intr_state |4 RO 0x0 _ ” _ "
- 1 "Ron B, 0FTRITLHH.

channe |3 RETIRSHREAL,

channel3 intr_state 3 RO 0x0 _ ” _ "
- 1 "B, 0FTRTLFH.

channel2_intr_state |2 RO 0x0 channe |2 RETIRSHREAL
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15 v EE | EhifE ik
1 "B, 0 RREPH.
channe |1 FREPIRTSFRE N -
channel1 _intr_state 1 RO 0x0 _ . _ "
- 1 "B, 0 RRFTPH.
channe |0 PEIRSHEREAL.
channel0 intr_state 0 RO 0x0 _ . _ "
- 1 "B, 0 KRR EPH.
reserved others | RO 0x0 1=E8

5.10. 4.3 DMA_INTR_CTL (0x008)

15 i EE | EufE R
L EHPEH YL mask 1£HES, 1 RRALIFHR
lobal_int bl 31 RW 0x0 _ .
glopalthir_enavie X B, 0 RE=ARIF.
h 115 dlf{EaEIEHI, 1 TRI{FRE, O
channe15_intr_enable | 15 RW 0x0 C_a;?;% TSRS, 1 R, OR
AN BE o
h 114 drEp{EEEIEHI, 1 TRI{FRE, O
channel14_intr_enable | 14 RW 0x0 c_;:;hb " 52 R R =
ANSd BE o
h 113 drlEp{EREIEHI, 1 TRI{FRE, O
channe13_intr_enable | 13 RW 0x0 C_a;?;% TSRS, 1 R, OR
ANSd BE o
h 112 il {EREITH], 1 Xx{ERE, O
channel12_intr_enable | 12 RW 0x0 c_;g?;% " AL TR &
7N BEo
h 111 hlp{EREITH], 1 X{ERE, O
channel11_intr_enable | 11 RW 0x0 c_;g?;% " AL TR &
7N BE o
h 110 T {EREITH], 1 X{ERE, O
channe10_intr_enable | 10 RW 0x0 c_;;% FERMRAEIZRI, 1 TR, O
7N AE o
h |9 FRETEREIEH, 1 RRIFRE, 0 R~
channel9_intr_enable |9 RW 0x0 (;F?;:E " RE 1T iR <R
BEo
h |8 R EREIEH, 1 RxIFRE, 0 R~
channel8 intr_enable |8 RW 0x0 (;F?;:E " RE 1 iR R
BEo
h |7 REFEREIEH, 1 RRIFRE, 0 "R
channel7_intr_enable |7 RW 0x0 (;F?;:E " RE 1T iR <R
BEo
h |6 REfEREIEHI, 1 RRIFERE, 0 R
channelé_intr_enable | 6 RW 0x0 channe |6 £ AE 1] R A R
TEgE.
h |5 FhfEREIEHI, 1 RRIFERE, 0 R
channel5_intr_enable |5 RW 0x0 channe |5 £ AE 1] R A R
TEgE.
h |4 FhRfEREIEHI, 1 RRIFERE, 0 R
channel4 _intr_enable |4 RW 0x0 channe |4 £ AE 1) R A R
TEgE.
h |3 hfEREIEHI, 1 RRIFERE, 0 R
channel3_intr_enable |3 RW oxo | channe!d FRERFCAER, 1 Fmfede, 0 Fm
TEgE.
h 12 hEfEREIEHI, 1 RRIFERE, 0 R
channel2_intr_enable |2 RW 0x0 channe |2 £ RE 1] R A R
TEgE-
h 11 FhEfEREIEHI, 1 RRIFERE, 0 R
channel1_intr_enable 1 RW 0x0 channe |1 £ AE 154 R A R
TEgE.
h 10 Frlp{EREITHl, 1 RR{FERE, 0 KRR
channel0_intr_enable | 0 RW 0x0 ;;’25 RERLREIRI, 1 SRGRRE, 0 R
BEo
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fu 5 | ElfE i)

reserved

others | RO

0x0 RE8

5.10.4.4 DMA_LP_CTL (0x00C)

i3 fii | &5 | SfifE iR
BN —NRIER IR FAKE, 140 bit[0] X~
channel | ow

power control

31:0 | RW 0x0

F—NEE, bit[15] M NEE—NMEIE; 1 RRxb,
HINFB -

5.10.4.5 DMA_QOS_CFG (0x010)

15 fiL BE | §HE ik

arqos 7:4 RW 0x0 IEIEKAY QoS AL E
awqos 3:0 RW 0x0 5i5°KHY QoS i &
reserved others | RW 0x0 1=E8
5.10. 4.6 DMA_Cx_CTRL (0x020+x*0x60)

i L ¥E | EhifE P70
cx_srst 4 RW 0x0 channe | x RENES, 1 RAEHFITHREN, S 0i1BH.
cx_enable |0 RW 0x0 channe | x fEBEITHIE S, 1 RREREIZIRIE, 0 R FHE.
reserved | others | RO 0x0 1=E8

5.10.4.7 DMA_Cx MODE (0x024+x*0x60)

15 i E | E6fE R
Channe | x iE£iE3K QoS AL E, BUESERE AN 0715, i
cx_rd_qos 23:20 | RW 0x0 ERAMFET, REASEIER QoS ERITHIEIF KM

KR BEHBKX, LEFHES.

cx_rd_gos_enable

16 RW 0x0

EEH cx_rd_gos FEERIZEERKIEK Q0SS, 1
TR, 0 NEHR.

CX_Wr_qgos

Channel x 515K QoS {EECE, BMESERE N 0715, B

15:12 | RW 0x0 WK MERE, RASBIER QS ERIZHIBIEKRM

KR EBK, RERHES.

=& cx wr_gos FHEZEHIZIBEIESIEKH QoS:

cx_wr_gos_enable | 8 RW 0x0 | ERBH, 0 FE.
LECE 7 BOL $ERIRAAIAHE, SEAKZHAT— BDL
cx_bdl_roll 4 RW 0x0 JIRREEMR. 1| REIMERFERFEITHIER
%; 0 ZrHEIERTRERZEL.
BCE AR direct 3¢ BDL #53R18N: 0: XH
cx_mode 0 RW 0x0 Direct 83 (default)
1: XFA BOL §EkiE
reserved others | RO 0x0 1REg
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5.10.4.8 DMA_GCx_INTR_CTL (0x028+x*0x60)
ﬁsz f | #5 | s ik
channel x_trans 3 RI Ox0 channe | x B B IREMTEA PR LTS, 1 RR
_end_enable FHL, 0 RRTRIF
channel x_bd|_ ) - 0x0 BDL #23\, ~— BDL £% B ##E % 5T Ak Wi 1%
end_enable #l, 1 "RaLFRE, 0 RIRFARIF-
channel x fifo_ 1 - 0x0 channel x FIFO jida i 54, 1 "RarfiFmE,
full_enable X 0 XA RIF-
channelx fifo_ 0 RN Ox0 channe | x FIF0 ZS Rl HiwH, 1 RonALIFML,
empty_enable X 0 RRPRIF-
reserved others | RO 0x0 {RE8
5.10.4.9 DMA_Cx STATE (0x02C+x*0x60)
i i EE | A iR

channel x_busy 4 RW 0x0 channe | x &b F#IEFEME, 5155 0,

channe | x fEEISERAIRES, direct ERXET, &R
channel x_trans_end |3 RW 0x0 A #¥IEEHISTA, BDL IR\ FR =LA BDL

FEEMER; 51350,

£ BDL BT, FmZA1— BDL X B HIELM

channel x_bdl_end 2 RW 0x0 =5k Direct AR FIRAMALYN; 05 1550,
channel x_fifo_full |1 RW 0x0 channel x FIFO #&RZE, 51350,

channelx fifo_empty | 0 RW 0x0 channelx FIFO Z=IR7%s, B 13% 0,

reserved others | RO 0x0 R

5.10.4.10 DMA Cx LVI (0x030+x*0x60)

i L =5 EiE ik
g i 310 RI 0x0 channelx last valid index, BN#&R{ENXNTBIL B
ma_cx lvi : X . . s o
- WxH, LRBNEE-1ZEFSE.

5.10.4.11 DMA Cx TS (0x034+x*0x60)

b4 fz ®E | SufE ik

dma_cx_ts 31:0 RW 0x0 channel x 7£ direct 83, T1R{ERY 2 Byte HIE=E

5.10.4. 12 DMA_Cx_UPSADDR (0x038+x*0x60)

i fr ®E | EffE iz}

dma_cx_upsaddr | 31:0 RW 0x0 Channel x jEHhiES 32bits
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5.10.4.13 DMA_Cx_LWSADDR (0x03C+x*0x60)

1 fz ®E | EffE iz

dma_cx_lwsaddr | 31:0 RW 0x0 Channe | x JEH1HE{E 32bits, 6:0EEAO

5.10. 4. 14 DMA_Cx_UPDADDR (0x040+x*0x60)

i fi 5 | SiuE ik
dma_cx_updaddr | 31:0 RW 0x0 Channe | x BRIHELES 32bits

5.10.4. 15 DMA_Cx LWDADDR (0x044+x*0x60)

1 L HE | EME faiR
dma_cx_lwdaddr | 31:0 RW 0x0 Channe | x B RIHELE{K 32bits, 6:0EEHNO

5.10.4. 16 DMA_Cx XFER_CFG (0x048+x*0x60)

13 i EE | EhfE iR
dma_cx_arlen 31:24 | RW 0x0 Channel x JEZIFK burst lenth X/, %K 8.
dma_cx arsize | 22:20 | RW 0x0 Channe | xiEIEK size X/, X5 1,2,4,8,16-Byte,
dma_cx_arburst | 17:16 RW 0x0 Channe| )_(ﬁﬁé?;k bur.*st RE.
2'h0: fix; 2'h1: incro
dma_cx_awlen 15:8 RW 0x0 Channel x BiF3K burst lenth X/\, %A~ 8.
dma_cx awsize | 6:4 RW 0x0 Channel x BiEK size X/, X5 1,2,4,8,16-Byte,

Channel x 51K burst 28,

dma_cx_awburst | 1:0 RW 0x0 . )
2'h0: fix; 2'h1: incro

5.10.4.17 DMA_Cx_LCP (0x04C+x*0x60)

15 i x5 | Eu(E A
RiFEEFS, & BDL B THIEHE, AkFRLYAHE
dma_cx_lcp 31:0 RO 0x0 fET %4 BDL 33k, BEEREERATZEFEZRERO,
ZEFEREEE.

5.10.4. 18 DMA_Cx_SECCTL (0x050+x*0x60)

15 fi ®E | SufE ik

dma_cx secctl | 31:0 RW 0x0 REEHEER, NRESHIHE

5.10.4.19 DMA_Cx_SEC_ATST (0x054+x*0x60)

5 fir EE | EuE ik
dma_cx_sec_atst | 31:0 RW 0x0 secssid fl atst (55 iTHI S 7%
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5.10.4.20 DMA_Cx_NSID_STRMID (0x058+x*0x60)

5 tr | w5 | s ik

NSAID 0 streamlD 54| Z 7728,

d id strmid | 31:0 RW 0x0 _ _
ma_cxnsid_strm X 3:0 K7~ ssmmu_id, 7:4 3= NASID,

5.10.4.21 DMA_Cx_AW_CFG (0x05C+x*0x60)

2} i EE | ElufE iR
reserved others | RW 0x0 53
dma_cx_awbar 21:20 | RW 0x0 ¥ 2 4% awbar HY{E
dma_cx_awsnoop | 18:16 | RW 0x0 55 2. 4% awsnoop BY{E
dma_cx_awdomain | 13:12 | RW 0x0 ¥ 24% awdomain HY{E
dna_cx awprot 5.8 R 0x0 ?§ﬂ§l! axi aw J®1E PORT[0] 0 PORT [2]4{iris, PORT[1]
- (R EEH T FERE.
dma_cx_awregion | 7:4 RW 0x0 55 2.4k awregion RI{E
dma_cx_awcache | 3:0 RW 0x0 ¥l 2 4% awcache HY{E

5.10.4.22 DMA_Cx AR _CFG (0x060+x*0x60)

b} fi EE | SfufE iR
reserved others | RW 0x0 =&
dma_cx_arbar 21:20 | RW 0x0 ¥ 24 arbar HY{E
dma_cx_arsnoop | 19:16 | RW 0x0 ¥E#I 2.2% arsnoop HI{E
dma_cx_ardomain | 13:12 | RW 0x0 ¥EHl 514% ardomain HUE
5%l axi ar i@ i& A9 PORT[0] 1 PORT[2] {if 3 ,
dma_cx_arprot 9:8 RW 0x0 e e A e
PORT (11 il R &£1EHI F Fa R E -
dma_cx_arregion | 7:4 RW 0x0 ¥EHl 5%k arregion B
dma_cx_arcache | 3:0 RW 0x0 155 24k arcache BY{E

5.10. 4. 23 DMA_Cx SECRSP (0x064+x*0x60)

15 fi ®E | SufE ik

dma J&IE response ZEFHIL, RAEREIEKEE

dma_cx _secrsp | 0 RW 0x0 s o
ifim), HRARE

5.11 DDMA 354135
5.11.1 &

® 37§% 8 A channel TAE, B channel A2 32 NMMZHI DMA IFRIE S, Bt
e B R AR S EAT—MMIMZIEK;
® RFRIEIEMI KHITNRE;
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AXI BERESIBED BRME;

ZFBEGSMILEFFIFO, B FIFOREHRIEREAE;
T FEFIME dma iERBETALIRHLE ;

bl

5.11.2 #{Ei}AA
5.11. 2.1 NAGERBEIEEIIMNE

HEMBER ER R dna_tx_req 55, HIFEZE DMA NAFIEZEE RS A,
HENME, MWEXRREUNT:

o EiEMFREE, 1T AXI EBURZERNREZEENEMY, FHRIBEEER block
R~F, Bl dma_chal_ts FFa8, HIAMPBE—EENRIERIAMTER, £—X
BIRTE, & block>=64Byte, M|ikFE 64Byte, TN block IR, FLifh
W, BERSEHENBIEGByte, MEA TS UMEMEZ D, ERISEHEHAK
#E>=64Byte, {N1{L4h) 64Byte;

® TITAXI BiEd, #MFB)H dma_tx_req BIIERK, BIAEKEM, BAH FIFO F
BHHE, NFa4 1% 4Byte FUBIREIINGE, KESTRE, 1§ dma_tx_ack F2HL
=, FEE#F dma_tx_req Rz /G, BRHE dma_tx_ack 55, FTEH—XIEXK,
HABFFT—RAER.

REAFIFREENT

ABAEFEE, Flan, HAFEDRAE 2byte WEIRTFEME, N LT AXI X—X

SEXE 32Byte FUBUBEIAM, BUBIELEGERKG, BT AXI X MBENRS; F
BITITIEK, HERIEBAERIIMEHAME, BHAELZEE, BEIFZEE
FREESHIR, =ETl, FHEREBRXBI.

5.11.2.2 NIMERBBHIEBIANE

HENMBEEENZEW dna_rd_req 55, BIFEZNIMEIEZENEKIERIA M, DMA
FTERBAMBELAEEANT, MWEAREZNT:

® FEERER, TT AXI HME] dma_rx_req BYIEK, HAGMEZEZAH FIFO EH,
MIFF I8 % 1 AXI 153K, AN 4Byte FIBIBEIAM, HSTAK DMA iEKAVIEF ik
{E; BHFIFOFET, MENALEXMEK;

® 4T AXI ¥R A FIFO AT AREIEE, KT T—XEH lenth AURHE, NI
R A E_EITHY AX] #R3T, 2 block>=64 RYBHE, 158 64Byte HURHER &%,
HYHFIARTAE 64Byte 3L, MLEKEZFTEZ| 64Byte FhiLii.
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RO R EREENT:

flan, AiiZIHEFIE, NEFRREK 24byte B A LAEHRETE, F2IARHITEH
*RAA, BELIEENE|T 24Byte IR /E, MAHEU dna_rx_req B9IEK, EIRT, ZFfF
AX| J§1X 24Byte & XE|IAFTTAE, EaNE T DMA XNEIE, A4 P, FARGLE.
3FF dma_rx_req iSIE NN T EBATACIEMFI, BIHIMEKET R BEIEIEKRAAE, £F
I ZBERRSS, FEMINEE.

=N

o HMUAREFEEREEKEMNIHE, &/E dbyte;

o EHHRHMEMBHKIEKER 64Byte, MATRESLFREAH, R A 8Byte 2 BHUH

¥, B2 DMA NEIBHILLIE, BIRREAEERBRHETH.

5.11. 2. 3 DMA 15K (5 S B9 F AL 1B H

XFTINEIZ #HY readack B— 4 EGEFHAG], BNEEF—MRARRTSH,
SSHEFILS]. Sidiafese/s, BN reqa 2EE, HHM, MARZSEREEE] WAIT_ACK,
FHBIESINEZETERE, (€8 ack 55, STREEEFHIH.

5.11.2.4 BB BRIE

1. 5 dma_ctl[0]{i, diable 4> DMA;
2. Bdma_ctl[11iL, EMRREBIRT, BEREE dma_ctI[11A 0, BKHEIL;
3. (UTEEAXZFERBINF :
® 5 dma_chal_confg HFa, WEXIBIE dna_req if%, 5, RHERE
FBEFKRESLENEFEIER, ERIESZBERENBE—E
® 5 dma_upaxi_awconfg, dma_upaxi_arconfg ZH1FsE, ALE 1T AXI EE i
HhBER T ESE;
® 5 dma_chalx ddr_upaddr 0 dma_chalX_ddr_Iwaddr & 775, BCEE A
EEZEIEIRAE Rt ;
® 5 dma_chal_dev_addr HF3%, ELEBMRIESEIIMETFaRitiL;
® 5 dma_chal_ts HFa, EESMRERERIENZHE Byte BRI,
¥ E =2 4Byte WUEERI(S, HIEEHME, MWATELIMBIBERMBER -
4. 5 dma_chal_ctl[2]{i, FEEZBEERMEN, EFIZIL dna_tx_req I HF
dma_rx_req; &, BERAAIESE, 5 dma_chal_confg HYIRIFZEILAL;
5, HBEARERW damrx req, MERE A BB LIEINFH F F 5
dam_chalx_timeout_cnt;

6. 5 dma_chal ctl[0]fiL, {FEEIZIBIE;
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7. B dma_ctI[0]fiL 1, {FEEEZ/ DMA,

5.11.2.5 =B RIE

H dma_chal _ct| [0l 0, F=FE;

BEEER, FH—BREH, BHIEM dna_chal_ctI[0]A 0, FTRZ

B&=1E, tE, WEATLUEN dna_chal_ctl[1]1{1, SR ENBIE;
3. B LERRIE, EFERESES, HE3h.

5.11.2. 6 FBEIHLE

HREERNBEIE, MIITERIE:
1.
2.

FBETHLE], EEE2EXTIEWSIME dam_rx_req BIIER, XZERXTTFINGIEHIZE,
ARG R dma FEIZEUMEIHIENEE, Eitt, HENBEYEFIZEW dam_rx_req
TEKBIEHE, HEIMZACETEZ BHLS dam_rx_req, B AMIZ dma BIE{NEF T &R0 #HE,
BHIEERRIAZRE AX ZESRXAFE, FiEsni@rtysl, BEKEERBWE
dma i5KE, ENEABREHBIFEBAN ddr, HEFEZIBE. ZBEIHEE6
chal_mode BLE A 1 BU1EM, B@FIHFHIRILIBITE FFRKITHI 2 EFaE

5.11.2.7 AR

DMA #5235, RAESBETRAYAEERBEMEMRBRE, A =E—1 P, BT
1R :
1. HEERFENAAFRIIMNG, WHTITAXI EIMEER &G 4Byte HiEfE, =
NEFZBELE, HrrEdhlr, FHEREREEERE;
2. HEBERABMNIMEEIRNG, W ETAX mRAESTRFEULEER, 3
giFzmeELE. 5% bvalid F5E, BEMRESERFR, FHiad .

2 5-36 DDMA B8 slave ID Hfics:

slave 1D | i58R | slave ID | =1z

DMAO

0 can0_tx 13 can0_rx
1 canl_tx 14 canl_rx
2 uart0_tx 15 uart0_rx
3 uartl_tx 16 uartl_rx
4 uart2_tx 17 uart2_rx
5 uart3_tx 18 uart3_rx
6 spim0_tx 19 spim0_rx
7 spiml_tx 20 spiml_rx
8 spim2_tx 21 spim2_rx
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slave ID 171z slave ID =Lz
9 spim3_tx 22 spim3_rx
10 - - *E&
11 - - =3
12 smbus_tx 25 smbus_rx
DMA1
0 mio0_tx 16 mio0_rx
1 miol_tx 17 miol_rx
2 mio2_tx 18 mio2_rx
3 mio3_tx 19 mio3_rx
4 mio4_tx 20 mio4_rx
5 mio5_tx 21 mio5_rx
6 miob_tx 22 miob_rx
7 mio7_tx 23 mio7_rx
8 mio8_tx 24 mio8_rx
9 mio9_tx 25 mio9 _rx
10 mio10_tx 26 mio10_rx
11 miol1_tx 27 mioll_rx
12 miol2_tx 28 miol2_rx
13 mio13_tx 29 miol13_rx
14 miol4_tx 30 miol4_rx
15 miol5_tx 31 miol15_rx
5.11.3 HFRII%E
#* 5-37 DDMA Z7za3Ekithilt
=1 Eibht
DMAO 0x000_2800_3000
DMA1 0x000_2800_4000
# 5-38 DDMA HFaR7FIR
Cdias | wmBE | iR
eREFHFR
dma_ct | 0x00 cRIEHXTEFER
dma_chal_confg 0x04 FIBIE DMA IEKIES LR ERERES
dma_stat 0x08 hETIR S SRS
dma_mask_int 0x0C aa]r ik Y e
dma_upaxi_awconfg 0x10 FXECE 1T AXI EBERIESLE
dma_upaxi_arconfg 0x14 FRBLE 17 AXI BB NES%E
dma_dwnaxi_awconfg 0x18 FskBLE T AX| BBIESSES4%E
dma_dwnaxi_arconfg 0x1C FARBLE 1T AX| BB NESL%E
dma_channel bind 020 AXkFR, ETBESBWYE DAMIEKRESL, BRH
RISE,
dma._goap 024 Risﬁffrﬁ%%, Fﬁ\?ﬁ%%ﬂﬁ#%ﬁﬁiﬁﬁ'ﬂiﬂiﬁﬁﬁﬁ’ﬁﬂE:
0 REZHF 1 MBE
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e R ik
1 RNZFF 2 NEE
Channel xZ7Fss (x BEA 077)
BBEAGTPIS 32 [iitbil, ATLLZ IR, tRTLEL
dma_chal x_ddr_upaddr | 0x40+0x40%x {55 4 B Ay M
BHBERAGFHPRIK 32 iiitbilt, ATLLZEHEIRE I, tATLL
dma_chal x_ddr_Iwaddr | 0x44+0x40%x {55 4 B Ay b
dma_chal x_dev_addr 0x48+0x40% x | & Hbtk, vJLAREIRIFREELE, to] AR EIEBrVbiL.
dma chalx ts OxAC+0xA0% x BHERERN, SERRNBENEER), SNAFFR
- - HEER BRI R 1 /2 64Byte XH5THY.
dma_chalx_crt_upaddr | 0x50+0x40%x | HEIHNEEEIESHIENS 32 rtbit
dma_chalx crt_lwaddr | 0x54+0x40%x | HETHNFEEIEE HIEAVK 32 [t
dma_chalx_ctl 0x58+0x40%x | Channel| x BYITHIZH 1725
dma_chal x_sts 0x5C+0x40%x | Channe| x HARZASZH 1E2
dma_chal x_timeout_cnt | 0x60+0x40%x | {FEERBATHEIRT, BATEFSERE.

5.11.4 HFEeZHAH

THETSh x WEETEE R 077,

5.11.4.1 dma_ct! (0x00)

15 i E45] SHE iR
reserved 31:2 RO 0x0 =B
DNA & Bk [ (52
dma_srst 1 RW 0x0 %ﬁﬁkgmaf”nf
1: EN 0: FEREN
DMA S{EREIEF(SE
dma_enab e 0 RW 0x0 é%ﬁﬁ"‘hﬂ i
1: enable 0: disable

5.11.4.2 dma_chal_confg (0x04)

i/

et

(2

=5 | Sl iz

chal3_sel_en

31

RW 0x0

1Bi8 3 ) dma IHKIESLIFIREFERBBAIGE, R
BA 1 A KR chal3_sel BLEMIEKRIFEZFFH

chal3_sel

30:24

RW 0x0

1Bi8 3 ) dma IHKIESLRmER, R—Kzl, RE
1A, SEIE 32 3% 1 BYTHRE.

chal2_sel_en

23

RW 0x0

1BiE 2 1Y dma IEKIESLIFIREERBBAIGE, R
BAR 1WA RKR chal2_sel BEERIFKIFEEZEBY.

chal2_sel

22:16

RW 0x0

1Bi8 2 1) dma IEKIES&IRmER, R—Kzl, RE
1A%, SEIE 32 3% 1 BYTHRE.

chall_sel_en

15

RW 0x0

BiE 1 B dma IEKIESLIFIREEREBAIFE, R
AR 1 H-F R chall_sel BEEMIEKIREFEBY.

chall_sel

14:8

RW 0x0

B8 1 B dma IEKIES&iRmER, R—KRZl, R
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i i EE | E(ifE faiR
1B, LI 32i% 1 B9IhEE.
chalo sel on | 7 Rl 0x0 BB 0 B9 dma IERIESLBIREREEBIFE, R
- BH 1A RR chal0_sel BEEHIERIBIZIEG.
@il 0 ) dna R ES LIRHESE, F—MZ, R
shal0_sel 6.0 - 0x0 1_3: 0+El’] drf HR : = %ﬁizﬁ:_?:; [E]—B3%l), k
1B, LI 32i% 1 B9IhEE.

5.11.4.3 dma_sta (0x08)

o) f =5 | SuE i3

reserved 31:29 RO 0x0 =88

chal? sl 08 Rl 0x0 iBi8 7 B9 dma 13K block fEHITER, ZMLE 1, H
B 51750,

reserved 27:25 RO 0x0 1REg

chalé sel 24 - 0x0 BiE 6 BY dma 155K block fEHISERK, ZILE 1, K
B 5150,

reserved 23:21 RO 0x0 1~E]

chal5 sel 20 RW 0x0 BiE 5 BY dma 155K block fEHISERK, ZILE 1, K
B 51750,

reserved 19:17 | RO 0x0 1~E]

chald ol 16 Rl 0x0 iBiE 4 B dma 13K block fEIITER, ZMLE 1, H
B 51750,

reserved 15:13 RO 0x0 1REg

chal3 sel 12 - 0x0 BiE 3 B9 dma 1E°K block fEHISERK, ZILE 1, K
B 5150,

reserved 11:9 RO 0x0 =88

chal2 sel 8 RW 0x0 IBiE 2 B9 dma 1F3K block fEHISERK, ZILE 1, BKH
B 51750,

reserved 7:5 RO 0x0 =88

chall sl 4 Rl 0x0 iBiE 1 B9 dma 13K block fEHITER, ZMLE 1, H
B 51750,

reserved 3:1 RO 0x0 1REg

chal0 sel 0 - 0x0 IBiE 0 B9 dma 1F3K block fEHISERK, ZILE 1, KH
B 5150,

5.11. 4.4 dma_mask_int (0x0C)
2} fx x5 | SuE ik

global_en 31 RW 0x0 £ 55 AP B 15 RE B0 L 45 B AL

reserved 30:7 RO 0x0 1REg

chal7_mask 7 RW 0x0 B8 7 B dma IESREHISER, FHTHIL mask EHI1ES

chal6_mask 6 RW 0x0 I8 6 BY dma IERAMITEA, PHIHIL mask EHI1E S

chal5_mask S RW 0x0 18 5 B dma IESKEHMISER, FHTHIL mask EHI1ES

chal3_mask 4 RW 0x0 B8 4 B dma IESREHISER, FHTHIL mask EHI1ES

chal3_mask 3 RW 0x0 B8 3 B dma IEREMITEA, PHTHL mask EH1E S
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5 fir w5 | EhufE Rk
chal2 mask | 2 RW 0x0 1818 2 B dma IERIEHTERL, PEHIL mask 125155
chall mask | 1 RW 0x0 B8 1 Y dma R EMTER, PETHIL mask EHIES
chalO_mask |0 RW 0x0 1818 0 A9 dma IERIZHMTERL, PEHI L mask 12555

5.11.4.5 dma_upaxi_awconfg (0x10)

o) f =5 | SuE i3
FRECE 1T AX| Eitbtbi@iER I ESE[3:0] : B
& awcache E&51&
dna. upaxi [7:4]: BCE awregion {551&
- - 31:0 RW 0x0 [10:8]: BLE awsnoop {55 1E
awconfg

[12:11]: ELE awbar 551&
[14:13] : BCE awdomain (5 =1&
[17:15]: BCE awprot 551&

5.11.4. 6 dma_upaxi_arconfg (0x14)

2} fx x5 | SuE ik
FASRECE 1T AXI S IHBER R 5 S E
[3:0]: BPE arcache (E51{&
dma. upaxi [7:4]: BCE arregion 551&
- - 31:0 RW 0x0 [10:8]: BLE arsnoop E51E
arconfg

[12:11]: BLE arbar (551{&
[14:13]: BCE ardomain (5=1&
[17:15]: BCE arprot (E51&

5.11.4.7 dma_dwnaxi_awconfg (0x18)
15 fir EE | EufE iR
FRECE 1T AXI BB ER 5 SE
[3:0]: ACE awcache (E51&
dna dunaxi [7:4]: B2E awregion 551&
- - 131:0 RW 0x0 [10:8]: BCE awsnoop {551E
awconfg

[12:11]: BCE awbar F51&
[14:13]: BCE awdomain (ES1&
[17:15]: BCE awprot (55 1&

5.11. 4.8 dma_dwnaxi_arconfg (0x1C)
5 fir EE | EE ik
FSRELE 1T AXI IEHIHBEM BT ESE
dma_dwnaxi_ _ [3:0]: BRE arcache (E51{&
arconfg 31:0 R 0x0 [7:4]: BEE arregion (55 1&
[10:8]: BLE arsnoop E51&E

V1.0 (2023-10-16)

WA © YBEERARBRAR

194



__ Phytium«is

TCERAR A R TR

5 Mg

15

BN

ik

[12:11]: BLE arbar 551{&
[14:13]: FCE ardomain (551&
[17:15]: BCE arprot (551&

5.11.4.9 dma_channel _bind (0x20)

i i EE | EME P70
reserved 31:29 RO 0x0 %58
dma channe | RSHRENL, PRARERR 077 BEESYE TIME.
bing - 17:0 RW 0x0 1: ZBECYEIME DMA I5RIES &
In I . . N - O L1
0: IZIBIEREPEIME DMA IEKRIE 54
5.11.4.10 dma_gcap (0x24)
15 i EE | EME P70
El\::L_',_-_. oo ,—\\,_‘4_ SN ,E\:/H\: F S
dna._goap 310 RO 0x0 '/g:;;zﬁﬁ’ R~ XA DVA &3t AR AERE
=)
5.11.4.11 dma_chal_confg1l (0x28)
15 i s | S(iE ik
chal7? sel on | 31 RI 0x0 B8 7 B dma iIEKE S LIBRIEFEREEMFRE, R
- BRI NEARRFBRE 7 Y87 dna 5K EFEB.
_ BiE 7 89 dma IERE S LIFmERE, F—rZ, R
chal7_sel 30:24 RW 0x0 | [R5, SSE 32 1 1 BOTHAE.
chalé sel on | 23 RI 0x0 B8 6 B dma IEKE S LIBRIEFEREENFE, R
- BAH1HEARRIEBIE 6 HA] dna i KIEFEM.
B8 6 Y dma iIEKE S &BimIZYE, RF—Bzl, R
chalé_sel 22:16 RW 0x0 | {53, STIR 32 ¥ 1 BUTNEE.
chal5 sel en | 15 RI Ox0 B8 5 B9 dma B R IESLIBEmEFERETENIRE, R
- BARH 1B ARRIBIE S A1 dna iI5KIEFEY.
BiE 5 B9 dma IERE S &IRmERE, F—Z, RF
chal5_sel 14:8 RW 0x0 | {753, STIR 32 ¥ 1 BUTNEE.
chald sel en | 7 RI Ox0 BiE 4 B9 dma IERIESLBRIREREEBNFE, R
- BRI HEARRFEIE 4 Y87 dna iIERKERB
BiE 4 B9 dma IERIESLRimERE, F—rZ, R
hal4_sel : R
chaldsel 1 6:0 |RV 100 ) ma, seam a2 1 BoThE.
5.11.4.12 dma_chal x_ddr_upaddr (0x40+0x40%x)
15 L HE | EhifE P70
dma chal x dd AX| BERBFESRHSE 320it bEHER, AT LLEZHE
) u;addr - 31:0 RW 0x0 WE#HHE, rl AMIZMIHEEEE, EAERRE
- MG ERARE
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5.11.4.13 dma_chal x ddr_Iwadd (0x44+0x40%x)
b iz #=5E | SuE ik
[31:7] AXI #REREFAIE 32bit AIHBILES, AL
dma_chal x_dd 31.0 R 0x0 EZitIt SR, WA ZhUESEER s E, BiEE
r_lwadd ' NIRBEIRHECE RAE -
[6:0] BRIAZ 0, BNihibZ 128Byte XIFFHY.
5.11.4.14 dma_chal x_dev_addr (0x48+0x40%x)
5 fir EE | SME ik
dma ohalx de IAEIME FIFO ik, 2—PEER, AIEZitiS
- - 31:0 RW 0x0 R, WATAMIZMbHESE AR, BARIRIER G
v_addr -
BB RE.
5.11.4.15 dma_chal x_ts (0x4C+0x40%x)
b iz x5 | SuE ik
FTERRBBNENEE, L Byte EAEKRBAL, X
_ ZBEF B RIREMTRE, BhEmiELiz@EET
dma_chalx ts | 31:0 RW 0x0 Ve, 37t chig.
AR RERENSHEENR 4Byte HIEH

5.11.4.16 dma_chal x crt_upaddr (0x50+0x40%x)
15 i EE | E(ifE P70
dnachalxer | a10 [RH |0x0 | METHRAGSEERSHIR0RE 32 (il
t_upaddr
5.11.4.17 dma_chal x _crt_lwaddr (0x54+0x40%x)
i i EE | E(ifE P70
dnachalxor | g0 |RN | 0x0 | HEHEAGREESSRENIR 32 [t
t_lwaddr
5.11.4.18 dma_chalx ctl (0x58+0x40%x)
5 & | w5 | suE ik
reserved 31:3 RW 0x0 1RE8
BiE x A E WM B —FE K.
1: 3FULHME dma_rx_req
chal x_mode 2 RW 0x0 0: 1EULIME dma_tx_req
AE: EEIES, BB RIFNZAFEITERIE, R
BEBREIEFEENERL T A 1FRI1E.
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5

BN

ik

chalx srst

0x0

BiE x EAITHISTFRS, YN, ZBEEXSFS
MFIFOEN, 1 RREX.
MG EREMIZEE, Ak disable Z@IE.

chalx_en

RW

0x0

B x FREEHIES.

1: BiEFERE, BEIE;

0: BiEIERERE, BIBEATLIE, BEHFFEIMFIFO HE
REALE.

YRR EEMRENEE, %£5i%4L 1'b0, fE
BIZEENZALZ 100 BIRHER, A BEE0ZIBIE.

5.11.4.19 dma_chal x_sts (0x5C+0x40%x)

5 £ | %5 | mfmE e
reserved 31:2 RW 0x0 =&
fifo_empty |1 RW 0x0 @i x XK FIFO Z8RAS 52
fifo_full 0 RW 0x0 B x W FIFO RS (ES

5.11.4.20 dma_chalx timeout_cnt (0x60+0x40%x)

b i ®E | &fifE ik

timeout_en 31 RW 0x0 EBETHLHIEREAL, R A A 1 HIRHES B EhBETHLH .

reserved 30:28 RW 0x0 =B
IBIER E AEWIME IR BUE KT, B FaEBRTHLE],
AT EE AT, BKEBIAIMEEE dna iEiE

timeout_cnt | 27:0 RW 0x7ae14 | 3K, HIHHEXIZHER, BEEBEIREER.
LERT dma A BEZEFHRIBAXERS, HED
FiEziBiE, FEEEKPE.

5.12 EH{SS& (Semaphore)

5.12.1 &

KREIRERRL T B

= O B3

B5E

BR, B2 MEHESE. B NMSSEEFE UNLOCK A1

LOGKED FMRAS, BLACRZSBES 40 T EIFf -

V1.0 (2023-10-16)

WA © YBEERARBRAR

197



50/EE

5-10 EHESERTERTEE

5.12.2 #{EiAA

1 ESEAR, REERERIN NES RAEESFE (rlock reg) .

2. ZEAEESENHIEMBEIUIRE, 1EE state_reg.
3. BMEN—MESE, BIE indrst_reg HFEE5,
4. BNFFBESE, #B1Erst_reg H&F:S

5.12.3 HERIIR

& 5-39 Semaphore ZHiFeEE btk

P hytium'KﬂQ RARETH

5 5hg

=L Eivht

Semaphore 0x000_32B3_6000

& 5-40 Semaphore ZH1FEEFIE

o Read wEE ik
Sema_rst_reg 0x000 518U BES=E
Sema_indrst_reg 0x004 BEESEhiini 1, EMMNNESE
Sema_state_reg 0x008 RESEFES
Sema_r lockx _reg 0x010+x*4 EEE X1 ESESE

5.12.4 F1FEHAR

5.12.4.1 Sema_rst_reg (0x000)

5 i | w5 | sfuE ik

rstal | 0 RW 0x0 518 BESE
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5.12.4.2 Sema_indrst_reg (0x004)
5 £ | w5 | maE ik
indrst 31:0 RW 0x0 SESEMABER1, EMXNNESE

5.12.4.3 Sema_state reg (0x008)

15 fz ®E | EfE ik

=58 31 IR

Stat lock31 31 RO 0x0 Ve
- 0 FTRES, 1 R/RPIE

=5 & 30 BR%E

Stat lock30 30 RO 0x0 —
- 0 TR, 1 RRBIE

S5 & 29 R

Stat lock29 29 RO 0x0 — e
- 0 R, 1 RRBIE

=5 28 IRE

Stat lock28 28 RO 0x0 — el
- 0 T/, 1 FTRBIE

S5 E 27 BRTS

Stat_lock27 27 RO 0x0 s
- O%Tﬁzrh, 1 FT=RPIE

=S5 26 BIRE

Stat lock26 26 RO 0x0 w s
- 0 TR, 1 RRBIE

=5 & 25 IR

Stat lock25 25 RO 0x0 _ " e,
- 0 R, 1 RRBIE

S5 E 24 FIRE

Stat lock24 24 RO 0x0 " el
- 0 FT/RMED, 1 TRPIE

58 23 IR

Stat lock23 23 RO 0x0 .
- 0 FT/RMES, 1 T/RBIE

58 22 FPIRTS

Stat_lock22 22 RO 0x0 Ve
- 0 TP, 1 KRB

S5 E 21 FIRE

Stat lock21 21 RO 0x0 " el
- 0 FTRES, 1 T/RBIE

=58 20 BPIRTS

Stat lock20 20 RO 0x0 Ve
- 0 FTRMESI, 1 R/RPIE

58 19 FPIRTES

Stat lock19 19 RO 0x0 .
- 0 FT/RMES, 1 R/RBIE

=5 E 18 IRE

Stat lock18 18 RO 0x0 — e
- 0 R, 1 RRBIE

SEE 17 RS

Stat_lock17 17 RO 0x0 . — e
- 0 FRIED, 1 TRHE

S5 E 16 R

Stat lock16 16 RO 0x0 — e
- 0 R, 1 RRBIE

=5 & 15 BRE

Stat lock15 15 RO 0x0 . e
- 0 R, 1 RRBIE

S5 E 14 RS

Stat lock14 14 RO 0x0 _ . -
- 0 FRIED, 1 TRHE

Stat_lock13 13 RO 0x0 S22 13 RS
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ik

0 R, 1 REBE

Stat_lock12

12

RO

0x0

S5 E 12 FPRE
0 TR, 1 R

Stat_lock11

1

RO

0x0

SE5E 11 RS
0 FRmHES, 1 R

Stat_lock10

10

RO

0x0

S5 & 10 FPIRE
0 TR, 1 R

Stat_lock9

RO

0x0

EEE I MRS
0 RIS, 1 RRBE

Stat_lock8

RO

0x0

S5 E 8 MRS
0 RIS, 1 RRBE

Stat_lock7

RO

0x0

ESE 7 HRES
0 FTMH, | FRHE

Stat_locké

RO

0x0

S E 6 RS
0 RIS, 1 RRBE

Stat_lock5

RO

0x0

S5 E 5 MRS
0 RIS, 1 RRBE

Stat_lock4

RO

0x0

S E 4IRS
0 RIS, 1 RRBE

Stat_lock3

RO

0x0

SR IHRE
0 FRmMES, 1 RRBIE

Stat_lock2

RO

0x0

SR 2HRE
0 TR, 1 R

Stat_lock1

RO

0x0

SR 1HRE
0 RS, 1 R

Stat_lock0

RO

0x0

SR 0 RS
0 RS, 1 R

5.12.4.4 Sema_rlockx reg (0x010 +x*4)

x FWEVESEE A 0731,

) fi =5 SHiE ik
reserved 31:1 RW 0x0 1REg
ESE X EPESFRE.
lockx 0 RW 00 HIRE 0: FSEHAREHIE, ELEWHIE.-

FIRE 1: EEEHRCEWBIE, PiEXRM.
50: [5S=HEN 51: X

5.13 FI13R (WDT)

BITRERRZE— DTS, AREREEIEMEFN CVEEREEHEE.
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5.13.1 #2{Ei}AR

1.

IRJW: 5 WRR, WCS. WOR, WCV ZH7F&5. 5 WRR, WCS. WOR FESFJSERIGHA]
sys_cnt + WOR HFEMEFEEFEI WV FHHEHED; SWVEEREFELS
= 2 LB SR 2 LMFIITERG, Ao—EEHM WV FHER. HPEWRR A
IR¥ERIE. 5 WCS MRIRAL (A SHRIERLI) BLEITHIRELENL, FNE
FEFRESARMMER. S WR FE[/TEFITRITEHME, MR
25 772500 B 1R 1ENIZRIA J9 32'h3000000. B & 778 WoV NI ATED B &1 1A EL 5L
&, MRATEEFRIVUALLERIERIA sys_ent + WOR. BEIRECE B AT AR XF
N B ESHITEE, BEEITFEEERM, EAKHHATE, MRAFES WRR
HEaEIRIBNT] .

HBAT: sys_cnt BUTTEE R T HAI WOV FHEREHEALLEIE.

S —R2HK hresetn 55,

—RRIRENEE: RERIPEMMENENTRE, 5t5 WOR FFEHMEI 1A
TTHGERME. AEHES WS FEmKAIA 1'b1, RREEEFRI 1N, WREEE
ZBIARE WOR HF1F88, ABATtHEBAT{ERKIAJ 0x3000000, B 1s.
IEERIMATLLIE WRR H 1788, MREFENTIHEIE, FTLIERE WOR F&
#o GASRWOR Y 32 (U FHHERABITHTEKR, FILIEREE 64 LRI WOV FHiFEs.
AT LABERTIE WCS. WOR. WOV ZHFsRREUFA X LIER . EMEMRT, XLEH
ERIARENM, UEERE (BERSEMWCS[0], BERAFEIAD .

L ws0 (—XREBRT) Flws! (ZOXEBEY) FERTRISET, WOV HERZASEH, A
EE 2 RBIE (—RERHESISE R, XEBRTHISRAREEMN. —XiE
I EiRPiifE, FSEHITRA, SETEFER WOR) TIRFMIRIEN S IXE
B, {HEEILEVEAETRY WeV {&.

5.13.2 HERIIR

%= 5-41 WDT H7zss &t

E=X Eipyt

WDTO 0x000_2804 0000
WDT1 0x000_2804 2000
= 5-42 WDT HE£RYI%

R 1w iR
WDT_WRR 0x0000 ETAEHEER
WDT_W_IIDR 0x0FCC B EOSHIRNEER
WDT_WCS 0x1000 B VIEHIARES S F88
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5 M
R 1w iR
WDT_WOR 0x1008 B VNERE TS
WDT_WCVL 0x1010 EIVRLLRER 32 (N FFR
WDT_WCVH 0x1014 BIVALLRERS 32 LF 7

5.13.3 F 25

5.13.3.1 WDT_WRR (0x0000)

i fi

25

BN

ik

WDT_WRR

31:0 |RW

0x0

Watchdog EFi & Frs . GRIFSEMITIRAIIMITE, iERE 0,

5.13.3.2 WDT_W_IIDR (OxOFCC)

b/} fi EE | EfE i35

reserved 31:20 | RO 0x0 RE5
Watchdog version 19:16 | RO 0x0 Watchdog IRA S
reserved 15:12 | RO 0x0 =8
JEP 106 continuation code 11:8 | RO 0x8 JEP 106 ¥ R 4mAL
Fix zero 7 RO 0x0 EZEHO
JEP 106 identify code 6:0 RO 0x19 JEP 106 53445
5.13.3.3 WDT_WCS (0x1000)

i i | &5 | ENfE i35
reserved 31:3 | RO 0x0 =&
Ws1 2 RO 0x0 ZOREBRY, TR [E X ET ws1 HYE
WsO 1 RO 0x0 —REBRY, R E AT ws0 BYE
Woten |0 |RW | 0x0 | Watchdog BEEES, mAN, HMAEMMARFHMEE 0.

5.13.3.4 WDT_WOR (0x1008)

o/}

e

i

E4=]

EffE i)

WDT_WOR

31:0

RW

0x3000000 | Watchdog &fE S 17 ee

5.13.3.5 WDT_WCVL (0x1010)

WCVL.\WCVH FH1FaR a0 E 1T BBV EEHE T BB ATME=EL 8E — BT sys_cnt.
AE: SHREAMTBHNF, $kES 3210, 55K 32 L.

i L EB S0iE faiR
WDT_WCVL 31:0 RW 0x0 Watchdog EE BBV 32 1L
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5.13.3.6 WDT_WCVH (0x1014)

1 fi =] EfiE iz

WDT_WCVH 31:0 RW 0x0 Watchdog ELEMEHIS 32 1L

5.14 QSPI &S

QSP| 1= H25EHIEHLS nor flash IR E, EHIFIE) flash IR BIEA FHEHR
X CIEIMNER flash BUZS B EHEARETRIEHIZE SR, LM ARG RFEMIERTREER) | [
FER (ERIEFSNEFESETEIMRE | KSR (BHEIMIEE flash AR
EfFeE) o EHlE flash ZiEHS GERR/HRIZ/ILE/flash AFFFRIEE) B, QSPI
EHIRIGEEN R EN G ST R gspi flash TIHMIFEOESRIEE flash LUAB|EH
18] flash BOBE Y.

5.14.1 #4EAA
5.14.1.1 #IEILERIE

1. WEIMEFLASHHEE
BRIASNE FLASH S E 5 16MB, BHIBIMNEH S S /Y FLASH, LLIME—A 32MB
(256Mbit) B flash J9f5l, Fi[6 FLASH R 2% B & 77 £ (base_addr+0x000)

0x0000_0003.

2. WEWME

pclk 2 apb EZkATH, thE OSPI #=HISS RN, EE N 300MHz. sck EIEHI=R4
A aspi BZ&ATHH, AITHIZEM polk BHER SR 4 . SHRIEBVAR 64 57, Hitb#
EBRAR 128 301, BEEMEAEMIIMARY, UZ0MAf, FEESMEESFS
(base_addr+0x030) § 0x0000 0101,

5.14.1.2 #EBRERIE

SHERFEREGSHOFERNRAEIEROSFES; HEEREERRES
LinA&FFsSs. ibmOFSERFEABEROFEFES.
AT flashO 1T 64KB tR¥EfR a4 (D8) #RAEHHI:
1. (% 4% 0% 528 (base_addr+0x010) 5 0x06000000;
BRI IR S 7788 (base_addr+0x01c) H{TE#R1E, BIE=EIIA;
15145 4 [ 2 7788 (base_addr+0x010) B )\ 0xD8408000;
5] b 41k 3% [0 & 77 8% (base_addr+0x014) B X\ # & B #b 1iF 70 0x00010000 (32

A LN
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64kB~128KB Bk, 0x00010000 2iZIRHIEIAHIHE) ;
. EMRAIHIE S 7E2E (base_addr+0x01c) HITER1E, SE=EYT;
6. SR

5.14.1.3 wIZHRIE

256 FTIT4RIE :

1. [EHLiR0ZE 7738 (base_addr+0x010) ) 0x06000000;

2. [EMRALEIEZ 1788 (base_addr+0x01c) H1TE#{E, BEEET;
3. [EEIEMNER B F 7785 (base_addr+0x008) 5\ 0x02000208;

4. FHWTENELET 64 R 4 FTHRIEIE;

5. XL flush Z7788 (base_addr+0x00c) 5\ 0x0000_0001;

6. SERL—IR 256 FTi 14z,

5.14.1. 4 QPI R E M

—_

EE IS E 2552 (base_addr+0x008) 5 A\ 0x020002¢6;

N QP R, EHLin 0% 7S (base_addr+0x010) B 0x38000006;
BRI IEZ 7788 (base_addr+0x01c) iH1TE##{E, BSE=EFA;

T HS{ERE wren, [a14p S iR [ Z 1728 (base_addr+0x010) 5 0x06060006;
BRI IEZ 7788 (base_addr+0x01c) iH1TE##{E, BSE=EFA;
HITEEMIE;

SxRiRE 0PI, [E4p4in 0% 7% (base_addr+0x010) 5N 0xF5000006.

5.14.1.5 iE#4E

MR B ERGHFITIERIE, BRE4FHEIE, TEREERGOIEAE T FRIE
Fikge, WESHZEVEUER, AIABHIEIZE .

EC 70 EB @< J9 5

MODE F¥5i& & : [5) (base_addr+0x02C) i1t 5 0x0000_FOAQ.

M= 4RFE: [6) (base_addr+0x004) Mt S OxEC4F_4070,

Mk =FT bt %RFE: 6] (base_addr+0x004) it S 0xEB47_4070,

6C F1 6B w3 < 1951

Mz P =3 4RFE: [6) (base_addr+0x004) HiitE 0x6C2C0079.

Mk =FH bt 4RFE: 6] (base_addr+0x004) it s 0x6B240079.,

N o o s~ DN
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5.14.1. 6 EREEFFE

1. [EIHSiEOZ 7S (base_addr+0x010) ) 0x05002000,
2. [EMEIZIES778E (base_addr+0x01c) iFH{TiEHERE.

5.14.1.7 % ID #4E

— R IIEELE B ID 3548 5Ah, 90h. 9Fh. 98h. ABh. 15h 2, TFEIMH ZHFE
—fhE JLiES, FRIIESEBEINEIEXNERER, XM NSHESEXEE ditH
BEHMEFR. ATHNES, BIUEE IFh 184, HEARBOGEBXFEAM=F"
AEENEBERE, sERIE] &, SEFREOLEMSE. X flash0 LA 9F pSiEMUF
5 1D Hf5l:

1. [E%4if 0% 528 (base_addr+0x010) 5\ 0x9F002018;

2. [EMRALEIES 785 (base_addr+0x01c) H1TIERIE.

5.14.1.8 $BIRES

& 5-43 QSPI $EiRE5

BES& ik

pslverr APB ij5[a)§E 1%

gspi_ras_addr_err | )it T R SEFRAIOMLE, IHESRESHEW

aspi_ras_pstrb_err | BifjlalifK pstrb E S A BITHIZEZZIFMNAEES, HESRIEESEN

gspi_ras_err_addr RAS FaltfR§EthilE, gspi_ras_addr_err B qspi_ras_pstrb_err AEBIN

5.14.2 FHERIIR

3R 5-44 QSP| Z7FE5E ik

E=X Eipyt

QSPI 0x000_2800_8000

% 5-45 QSPI Z7E52%)%

- Reald w# g
flash_capacity 0x000 FLASH S EREESTFeE
rd_cfg 0x004 B ElREC EF e
wr_cfg 0x008 B R EEES a8
flush_reg 0x00C 44 flush 7588
cmd_port 0x010 weimOFEsE
addr_port 0x014 Hlitin O S FsE
hd_port 0x018 SRR O S ESR
Id_port 0x01C RO BE RO S Fes
cs_set 0x020 FikigEEEss
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Rl ks iR
wip_rd 0x024 WIP B E SFeE
wp_reg 0x028 ERIPEESHR
mode_reg 0x02C XIP BRI EFFE
cycle reg 0x030 PRARBIRE S 7

0”0x1FFF_FFFF Jy QSP| EiEHhut AT i [a) 4B %8 19] .
5.14.3 HF:%AH
5.14.3.1 flash_capacity (0x000)

WEEIER Flash REMEE, HATOQSPI Flash i B A1 26b (256MB) By
BE, PBLEA Flash AL IHFHLHBEER 32 hofff_ffff K/, AL EEN/HE
[EZ =/ Flash,

i ft | 85 | ElufE i)

reserved 31:5 RW 0x0 1=E8

&R flash

00: Z#r1 4 flash
flash_num 4:3 RW 0x0 01: Z#H 24 flash
10: ¥ 31 flash
1M: X4/ flash

THRHBEXN
000: 4mMB
001: 8MB
010: 16MB
flash_capacity | 2:0 RW 0x0 011: 32MB
100: 64MB
101: 128MB
110: 256MB
111: 4MB

5.14.3.2 rd_cfg (0x004)

Fe & EiEthibim e pisda S, SR EEMIE ) FHE RIS IR TR ES M E
Flash ZiXi%M <.

) KRR ik
EH eSS EY, VIIRERSH J read (03h
rd_cmd 31:24 RW 0x0 19—\2:_[3’]?57 VIR ER S 9&%‘.@] read ( ) 18
<TF 1o
1 REMESERERNEEZF Flash kS HWIP {3%
rd_through 23 RW 0x0 Ei‘%n— WL RENBEFHFFlash RISHFFHRM (v
BEAHO0,
ER e
rd_transfer 22:20 | RW 0x0 1 SN
000: 1-1-1
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i fi x5 | ElufE i)

001: 1-1-2
010: 1-1-4
011: 1-2-2
100: 1-4-4
101: 2-2-2
110: 4-4-4
1M1: 1-1-1

0: 3byte Hit
rd_addr sel |19 RW 0x0 yte ik

1: 4byte bk
rd_latency 18 RW 0x0 1 RRIEHIEFER
mode_byte 17 RW 0x0 1 RBHSEBIET
cmd_sign 16:9 RW 0x0 4 mode_byte=1 1ZIHBW, FiEHSIEIERT.
L r_latency=1 [T RIEHFEHLEIR, ZWEH,
dummy 8:4 RW 0x0 ~ — ~
5'h0075"h1f FT/RERT 1732 4 cycle,
=
d_buffer 3 RW 0x0 o f%33%2122k25¢§u*§§?E
1: BRIETE R NE SIS HIE
000: sck Ay pclk AY 128 955
001: sck A pclk BY 2 54h
010: sck g pclk BY 4 4357
rd_sck_sel |2:0 | RW 0x0 011: sck Jypelk &8 5747

100: sck g pclk B 16 4350
101: sck 9 pclk BY 32 4340
110: sck g pclk HY 64 4350
111: sck g pclk BY 128 4345

5.14.3.3 wr_cfg (0x008)

Bt B Bt A R RIES S, B REEINS RS ISRk S H R ESH
[6] Flash X125 &%,

i fi x5 | ElufE i)

EaSESFT, VIIRERSMEE PP (02h) £

wr_cmd 31:24 | RW 0x0 I
FI

reserved 23:10 | RW 0x0 =28

wr_wait 9 RW 0x0 1 "Rtk S 7E Flash EE—ERIBITRTIE

1 RADLSEENEEFRFFlash KEFHERBWIP L

wr_through 8 RW 0x0 .
—nrone EH0

“mizan S HEIIY
000: 1-1-1
001: 1-1-2
010: 1-1-4
011: 1-2-2
100: 1-4-4
101: 2-2-2
110: 4-4-4

wr_transfer 7:5 RW 0x0
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5 Mg

i fi x5 | ElufE i)

1M1: 1-1-1

0: 3byte btk

ddr_sel |4 RW 0x0
nr-addr_se X 1: 4byte Hbik

: BRABEREELAREDS

wr_mode 3 RW 0x0 — A o
- 1: BHEIFBRABNES, ZRXEAHEE
000: sck Ay pclk AY 128 955
001: sck A pclk BY 2 947
010: sck 9 pclk B9 4 4357
011: sck 4 pclk BY 8 457
wr_sck_sel 2:0 RW 0x0 sck 2y polk ) 8 5343

100: sck g pclk B 16 4350
101: sck 9 pclk BY 32 4340
110: sck g pclk HY 64 4350
111: sck g pclk BY 128 4345

5.14.3.4 flush_reg (0x00C)

5 1 35 EMPMEIES A Flash, BL& U H 0 Bl & 1728 e RIS IRAE.

b4 fr ®E | SufE iz

flush 0 wo 0x0 5 1874 flush #1E

5.14.3.5 cmd_port (0x010)

B F R OinEa e, aIReGPIKOFTHFEREESHIE Flash LiX.

o) fi 5 | SiufE i3
cmd 31:24 | RW 0x0 IESFTD
reserved 23 RW 0x0 {RE8
wait 22 RW 0x0 1 TR HSTE Flash EE—EHNITHTE
through 91 RW 0x0 1 %H_T WS EENEEFHFFlash KEFER|/AIWIP L
=L
cs0_3 20:19 | RW 0x0 EEFELAGSHN
R bR TarIIN
000: 1-1-1
001: 1-1-2
010: 1-1-4
transfer 18:16 | RW 0x0 011: 1-2-2
100: 1-4-4
101: 2-2-2
110: 4-4-4
1M11: 1-1-1
cmd_addr 15 RW 0x0 1 R GHILER
latency 14 RW 0x0 1 BRRIEHIREBEIR
data_transfer | 13 RW 0x0 1 RBEIEEE
addr_sel 12 RW 0x0 0: 3byte Hhulik
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5 Mg

15 i w5 | SffE i)

1: 4byte ik

Y latency=1 R R IEHI\BEEIR, ZEHBN,

d 11:7 | RW 0x0 N <
ummy X 5'h00™5' h1f FREER 1732 4 cycle.

0: L IROARPERE DS, FHBEROSES;
p_buffer 6 RW 0x0 1: EFRZEHZE, HHSETHIEAIEHSETMNE M
RIS EE .

HEFH#E, data_transfer=1 B p_buffer=0 B3,
rw_num 5:3 RW 0x0 3'h073'h7 HHIFRRNEIR IR O F ES TR EHIEN
178 2%,

000: sck A pclk B 128 4340
001: sck A pclk By 2 4330
010: sck A pclk BY 4 44
011: sck A pclk K 8 438
100: sck 9 pclk BY 16 4350
101: sck Jg pclk BY 32 4350
110: sck g pclk BY 64 4350
111: sck g pclk B 128 4355

sck_sel 2:0 RW 0x0

5.14.3. 6 addr_port (0x014)

B F fre5im O i el iz B Rl

i fi x5 | ElufE i)

addr 31:0 RW 0x0 bt

5.14.3.7 hd_port (0x018)

Bl F =5 Oin e S 4 FHHIE.

5 tr | w5 | st #ik

data 31:0 |RW 0x0 RAXFE 4 FHEYNHE

5.14.3.8 Id_port (0x01C)

1B & fFafum O iF e AYE 4 FHEE. L5 2FHFRIEMAITHIZEXT Flash £3X
RaSinOFFHERENES. MRGSFEYRE, MigsuBEFESR. RUBES
FREMIRFFE). LinOFFRREERNEPRINEZZEFRME X E P RIEEE.

i fi x5 | ElufE i)
data 31:0 | RW 0x0 SeMBEROFFR—ERAXHF 8 FHANKIE

5.14.3.9 cs_set (0x020)

®E csn BRUEIIETE] . BRURFFET B A S B B]REETE], 2% 8BRS R BIRFM
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KRR R AR
5 S
15 i EE | EfifE ik
BYURFFRT(E]
cs_hold 31:24 | RW 0x5 HEAK:
time=pclk_cycle*(cs_hold+1)+sck_cycle/2
BYIELRTE]
cs_setup 23:16 | RW 0x5 HEAK:
time=pclk_cycle*(cs_setup+1)+sck _cycle/2
= EEREETE], FSERENEIRER, BNESERE
BHAEIRE
HEAK:
cs_delay 15:0 RW 0x28 time=pclk_cycle*(cs_delay—cs_hold+4) (wp_en=0)
time=pclk_cycle*(max{cs_delay, wp_hold}+
wp_setup —cs_hold+4)
(wp_en=1)
5.14.3.10 wip_rd (0x024)
WEEIfFlash KEFERHI®S.
15 i ®E | 8 ik
w_cmd 31:24 | RW 0x5 ERESHEEIESED
reserved 23:5 RW 0x0 1RER
REFER[EHSEIMMYL
00: 1-1-1
w_transfer 4:3 RW 0x0
01: 2-2-2
1x: 4-4-4
000: sck A pclk B 128 4347
001: sck g pclk By 2 4350
010: sck J3 pclk B 4 5357
011: sck J9 pclk By 8 4350
k | 2:0 RW 0x0
W_scx_se X 100: sck g pclk BY 16 4357
101: sck g pclk By 32 &35h
110: sck A pclk BY 64 4357
111: sck g pclk B9 128 57
5.14.3.11 wp_reg (0x028)
111 B ST wp Hith-
15 i EE | 8E(ifE ik
reserved 31:18 | RW 0x0 =E8
wp_en 17 RW 0x0 wp FREIE S, 1 FREBH BRI
5 0: wp/io2 #j 0
16 RW 0x0
P X S 1: wp/io2 B 1
wp {R$FAT(E]
hold 15:8 RW 0x50 N
il i HEAR:
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5 5hg
i3 i £ | 8fifE iR
time=pclk_cycle*(wp_hold+1)
wp JEx7A38]
wp_setup 7:0 RW OxF HEAR:
time=pclk_cycle*(wp_setup+1)

5.14.3.12 mode_reg (0x02C)

®E Flash R HYE, —RM S RIFEZER—] & Flash B XIP R K ERE

EH.
15 i EE | EhifE 5%
reserved 31:16 | RW 0x0 =E8
Flash B9 XIP #RNALA9 B, 40 Flash B9 XIP #2304
mode_val id 15:8 | RW OxFF A Ah, EFREREMMNA x 2B, LLEEE
mode_val id=8"'hf0,
mode 7:0 RW OxFF HFE X Flash B IH9E

5.14.3.13 cycle_reg (0x030)

MINEY SCK D3RR B 1738, REMBSEINEARIERY 2 B 256 BH IR, REFH S
S0 Z #k H 3E 50% 5 23S EE SCK.

i tr | w5 | st ik

reserved 31:9 RW 0x0 1=E8

0: 1M rd_cfg/wr_cfg/cmd_port/ wip_reg i E /S
MARH.

cycle_sel 8 RW 0x0 1:%cycle_sel N A OBHER cycle plus BI ST ZERER,
ENEER rd_cfg/wr_cfg/ cmd_port/ wip_reg i% ERY
SINEHE

WE IR
1: 29350
cycle plus 7:0 RW 0x0 2: 3435

255: 256 455

5.15 SPI #5428

SPI B—HMEiE. €W, FLMBEDL. CBIREMR SPI Master $2HIZR AT
HEREZ L SPI IME.

5.15.1 #2{Ei} AR

IR ARAEWLRR -
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1. [E{FERES7EE SSIENR (0x08) B0
2. B4 7522 CTRLRO (0x00) jjox74c7

3. BLERYFE,

Tg

785

BAUDR (0x14) Jg OxF, B[l SCKDV,

Foion 73 SP1HZHIZRHIERTH, [EE A 50MHz;
Feoric o 5T80E SCK BERAURTSHETER

4. PRELEFIEW FIFO E3{E, TXFTLR (0x018) ,
BT E& %88 (SER) 0x10 XMRArk 1, 3£ 4 41, Al

IEEERAS LR B3R,
4AM7FIL-
6. {FEESPI BidmEHFSE

5.15.2 FHHERIIR

SSIENR (0x08) §

+R 5-46 SP| ZiFEeR it

5 Mg

HEAR:

RXFTLR (0x1C) 3 0x2;

AR Hitbhk
SPIMO 0x000_2803_A000
SPIM1 0x000_2803_B000
SPIM2 0x000_2803_C000
SPIM3 0x000_2803 D000
#+ 5-47 SPI HHEHR/IIFE

Rt W% g
CTRLRO 0x00 T EFeR0
CTRLR1 0x04 EHEFR 1
SSIENR 0x08 SPI {FEEH 175
MWCR 0x0C Microwire ¥5=H#l
SER 0x10 MHLIERE S 7 e
BAUDR 0x14 B RIRER GRS
TXFTLR 0x18 ki% FIFO BEZFE
RXFTLR 0x1C EUW FIFO HES RS
TXFLR 0x20 KX FIFO ERFFS
RXFLR 0x24 B FIFO HFRhF TS
SR 0x28 REF TR
IMR 0x2C o R il & 7 25
ISR 0x30 TR S EF TR
RISR 0x34 Bk SE TSR
TXOICR 0x38 FERR &L FIFO S h & 7788
RXOICR 0x3C TEBRIZIL FIFO i P& 85
RXUICR 0x40 FERRIEWL FIFO Niah & 788
MSTICR 0x44 ERZENFAPEEERS
ICR 0x48 P ERR S T
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IR RIE AR
5 S
Rl ks fipey
DMACR 0x4C DMA =l B 7 88
DMATDLR 0x50 DVMA L EBIBEREFR
DMARDLR 0x54 DVA BB S RS
IDR 0x58 R AR
DR 0x60—-0xEC HIRE
RX_SAMPLE_DLY 0xFO EWRIRIER S E
SPI_CS_REG 0x100 FikiEHEEes
5.15.3 HFa31HAA
5.15.3.1 CTRLRO (0x00)
i L EE | 8fifE iR
reserved | 31:16 |RW 0x0 1=E8
CFS 15:12 | RW 0x0 IBANEHEIGL, BT Microwire #8x.
BAUFERET. XBFUXEN. B4XXFERMME
BEABEWEFSR0MmA
0: HEH[EFENR
SRL 11 RW 0x0 1: HEMRNER
L SPI BEE AEHRR P EIMHLES, ss_in_nFssi_clk
HERIMILERE. FHERXT, ATEERX LS
SERREAEFNEER.
M & EIZ HEEREAL
SLV_OE 10 RW 0x0 0: MHL&EFERE
1: MHL&EE
EHERRIEHINAL, ERBERESEREREESEY, R
Yoopi EEAFIRER, EREXNAEY.
00: &XFIFUHRR
TMOD 9:8 RW 0x0 01s (L& 3EAER
10: {UIEBHER
11: 1% EEPROM
FITR SR . i E A Motorola SPI B AR
SCPOL 7 RW 0x0 0: serial clock AERTAEER
1: serial clock AEBIATEER
BT AEGL. R E N Motorola SPI BT BT,
SCPH 6 RW 0x0 0: RITHTEP7EE— MR E )%
1: BITRMES MR IETI%R
FRF 5:4 RW 0x0 {REZ
EREREKE . SRR DT 16 8T, BWREIRBHEW
DFS 3:0 RW 0x7 AA——"
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5.15.3.2 CTRLR1 (0x04)

5 Mg

i fir =5 | §fuE ik
reserved |31:16 |RW 0x0 {~E]
TMOD=10 % TMOD=11 IZFEZ IR E J SP| FELIHWHBIEE .
NDF 15:0 | RW 0x0 BUBBESFTXANSEREM 1, TS ERERSIE

64 KB HYEHE .

5.15.3.3 SSIENR (0x08)

15 v EE | EhifE iR
reserved | 31:1 RW 0x0 {~E]
1: BH SPI #14E
SSI_EN 0 RW 0x0 0: % sP| 1Bk
5.15.3.4 MNCR (0x0C)
15 jiva EE | SfuE iR
reserved | 31:3 RW 0x0 1~E]
Microwire I8F, {XHALE NBITENIRZFTEL.
BAFRERMEZEA Microwire thill . TEB A Z A& SR &7
VHS 5 R 0x0 g2 BUSY IR, ERE—1MEHE/IZFEBEMNB R
M BRERERT.
0: handshaking interface ZF
1: handshaking interface {#&E
Microwire $=HlIL. 3EEMER Microwire BITHMNUFTHE
FHRAEE .
VDD 1 190 o, wormamie s
1: BIRAERIBEITRE
Microwire fR41E5, EX Microwire iR ELEHT 2
EEER. FAEESENAR, REZER—MEHZERATL
RERIFWHIBEFR, AFERIEESENXR, ¥EFE—
e 1% e — A g R R RS
0: AIEES LM
1: fEESIRM
5.15.3.5 SER (0x10)
15 v EE | EhifE iR
reserved | 31:4 RW 0x0 1RE]
MHLIERE S BErE. ZHFEPHE—MIEbst Nk
SER 3.0 RI Ox0 B SPI EHBAIMIEES (ss_x_n), HFEFESZJFPHEMIL
- WEHR1E, BITOGBIEE, MEN LB A MNE
ITHUE
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i fr x5 | EhifE ik

1: 1%$F
0: PikHE

5.15.3. 6 BAUDR (0x14)

b4 fir ®E | Sfufs ik

reserved | 31:16 |RW 0x0 1=E8

SSI| BY$hPRIERS .

SCKDV Jg 2 ™ 65534 2 |B)RN{E{a 1B #i1E .
SCKDV 15:0 RW 0x0 504 :

Fssi_clk = 3.6864MHz, SCKDV =2
Fsclk out = 3.6864/2 = 1.8432MHz

5.15.3.7 TXFTLR (0x18)

15 i s | S0
reserved | 31:3 RW 0x0 1=E8
TFT ’.0 - 0x0 k3% FIFO BE. #5414 3% FIFO fi %k R HrAyE{E, BUESE

ElJ 0-7, FIFO RERZER 8.

5.15.3.8 RXFTLR (0x10C)

15 v EE | EhifE
reserved | 31:3 RW 0x0 1RE]
RET 20 RW 0x0 W FIFO BB, 5HI3EU FIFO ik P ARYERNE, BUESE

ElJ 0-7, FIFO REREEN 8.

5.15.3.9 TXFLR (0x20)

15 72 EE | EhifE
reserved | 31:4 RO 0x0 %58
TXTFL 3:0 RO 0x0 k1% FIFO &4y, SR FIFO B BURTIHH B

5.15.3.10 RXFLR (0x24)

15 v EE | SfE
reserved | 31:4 RO 0x0 1RE]
RXTFL 3:0 RO 0x0 FFIFO FH, BEEH FIFO RRENEEIMNEE
5.15.3.11 SR (0x28)
15 v EE | EhifE
reserved | 31:7 RO 0x0 1RE]
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IR RIET M
5 S
i i EE | A i35
EMBURPRIEIR. (NHACE SPI AEHAAMEE. %L
BALERFEE—XEMETKIIEAEL, EX M
DCOL 6 RO 0x0 WA
0: AR
: REIERREIR
1’55’6’1% %o INRIEMFFIRETEM FIFO AENEEIZM. R
BYSPIREAMNLEET, FIREZNL. EEETE BRI
TXE 5 RO 0x0 3L o
0: RAHEIR
fﬁﬁﬁ%ﬁkﬁ
?&45( FIFO i# . HIZUL FIFO SELMIEBRTE 1, HIRW FIFO
BE— 1IN FEHREER-
RFF 4 RO 0x0 0. 3 FIFO Rk
1: ¥EULFIFO 5%
W FIFO R AT, MW FIFO BE—1MHSANELBRE
BT, HIFEWFIFO AZEERR . XM AR ERIAE T
RFNE 3 RO 0x0 2ETIEUFIFO FOEIE.
0: #FUWFIFO A%
1: BULFIFO A~z
EEFIFO A%, Xi%FIFO T2 AR, REIZI. L
HWFIFO R — 1SN AYEEERIZA, LA EKH
TFE 2 RO 0x0 BT
0: fEMIFIFO RZ
1: fEHIFIFO J=
&% FIFO ANiRt. HEMFIFO B8 — P ENESAR
WE, CHEER.
TENF 1 RO 0x0 0. B FIFO
1: RIZEFIFO i
SPI RELEIHAREN . HIRERT, IERIEFEHITRITER;
BUSY 0 RO 0x0 R LUERR, MER SPI AT,
0: SPI Z5(A
1: SPI 1T
5.15.3.12 IMR (0x20C)
i i EE | SfE i35
reserved | 31:6 RW 0x0 1=E8
SENEEPEFERRA, MR SPI BEERBITIRE, N
NEHEAFER.
MSTIM S R Ox1 0: ssi_mst_intr HETH Rk
1: ssi_mst_intr REEHFERK
FEU FIFO SR B R i
RXF IM 4 RW 0x1 0: ssi_mst_intr ETHE K

1: ssi_mst_intr BB S Rk
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i fr x5 | EhifE ik

FEUL FIFO b5tk R B ik
RXOIM 3 RW 0x1 0: ssi_mst_intr FETH K
1: ssi_mst_intr RER BRI

FEUS FIFO T3tk h B ik
RXUIM 2 RW 0x1 0: ssi_mst_intr HETH Rk
1: ssi_mst_intr REEHEFERK

%1% FIFO L@ iR Rk
TXOIM 1 RW 0x1 0: ssi_mst_intr PHTHFEK
1: ssi_mst_intr BB S Rk

%% FIFO A% Rt 5
TXEIM 0 RW 0x1 0: ssi_mst_intr TRk
1: ssi_mst_intr REEHFERK

5.15.3.13 ISR (0x30)

15 10 EE | EhifE R
reserved | 31:6 RO 0x0 %58
ZENZTEPERT, RIE SPI BEERBITAIEE, N
MSTIS 5 RO 0x0 AEELFR.

0: [FEfk ssi_mst_intr EHREIAEED
1: Rillt ssi_mst_intr [FHERESD

B FIFO SR BTR TS
RXFIS 4 RO 0x0 0: Bk ssi_mst_intr FRETRIESD
1: Bl ssi_mst_intr FEHERESD

U FIFO s h k7S
RXOIS 3 RO 0x0 0: [FEfk ssi_mst_intr EHREIAEED
1: Rillt ssi_mst_intr [FHERESD

UL FIFO TS PR S
RXUIS 2 RO 0x0 0: [FEfk ssi_mst_intr EHREAEED
1. Rillt ssi_mst_intr [FHEESD

X% FIFO LimHRrRTS
TX01S 1 RO 0x0 0: Fifk ssi_mst_intr FHEAIERD
1: Bl ssi_mst_intr FEHEESD

%1% FIFO R IPIRES
TXEIS 0 RO 0x0 0: FEfkssi_txe_ intr FETEAEE
1. Rillt ssi_txe_intr PHTEESD

5.15.3.14 RISR (0x34)

15 far EE | SfE i35
reserved | 31:6 RO 0x0 1REg
ZENHRE AP ETRES . i RAF SPI BLE R B ITAIRE,
MSTIR 5 RO 0x0 MAFELFE.
0: & ERE ssi_mst_intr FPREIAESD
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o/}

E4=]

BN

ik

1: ER# ssi_mst_intr FPEEDD

RXFIR

RO

0x0

FEUL FIFO 4 B P BTIRTS
0: & ERE ssi_mst_intr FPREIAESD
1: SR ssi_mst_intr EREESD

RXOIR

RO

0x0

UL FIFO L5t ak P IR S
0: fLoLhFil ssi_mst_intr FEHEIAETD
1: ERH ssi_mst_intr FPEEDD

RXUIR

RO

0x0

FEUL FIFO TSt & AR P TIR S
0: & ERE ssi_mst_intr FPREIAESD
1: SR ssi_mst_intr EREESD

TXOIR

RO

0x0

&5 FIFO _big 4 st IR 7S
0: & ERE ssi_mst_intr FPREIAESD
1: SR ssi_mst_intr EREESD

TXEIR

RO

0x0

&4 FIFO =4 B P BTIRTS
0: fLoLhFil ssi_mst_intr FEHEIAETD
1: HERH ssi_mst_intr FPEEDD

5.15.3.15 TXOICR (0x38)

15 L EE | EhifE iR
reserved | 31:1 RO 0x0 1=E8
EEAEFIFO &G o %A 7 B ETIR TS o
TXO10R 0 RO 0x0 R &IX FIFO it P IZ R T PETRTES. NFE

22 HIEEE ERR ssi_txo_intr Flfi. EATLH.

5.15.3.16 RXOICR (0x3C)

5 f | %5 | miuE prev
reserved | 31:1 RO 0x0 1RE8
THREE i W o 1%L R RAS . MES
RXOICR 0 RO 0x0 Elly??iqi FIFO ﬁﬂHj ':PL.E 121&&59&?':':&5’]"* M-ﬁ-ﬁ

25 PILEEEBR ssi_rxo_intr T, SALM.

5.15.3.17 RXUICR (0x40)

i i s | §(fE ik
reserved | 31:1 RO 0x0 1=E8
EhiE SR %A MRS
RXUICR 0 RO 0x0 BRRIZUFIFO TP 1IZL R T RETHRTS, NFE

22 HIEEEERR ssi_rxu_intr P, BATLH.

5.15.3.18 MSTICR (0x44)

15 L EE | EhifE iR
reserved | 31:1 RO 0x0 1=E8
VST ICR 0 RO 0x0 ERZESRATM, register RERT FHTATRT, NEFE

22HIEEE ERR ssi_mst_intr P, SATLH.
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5.15.3.19 ICR (0x48)

5 Mg

i fir =5 | §fuE ik
reserved | 31:1 RO 0x0 =88
BRTRET . R TEPETFAER— N TESRE,
\OR 0 R0 0x0 N E I F1FEE . LHUSRR ssi_txo_ intryssi_rxu_intr,
ssi_rxo_intr f ssi_mst_ intr Fltf. BEIXNESEFRE
HBEYRE.

5.15.3.20 DMACR (0x4C)

i iz =5 | §fuE ik
reserved | 31:2 RW 0x0 1RE]
TDMAE 1 RW 0x0 DMA Z3iXfERE, ZAL A LA/S F /22 F FIFO A9 DMA & 40i8iE
RDMAE 0 RW 0x0 DMA #zlitfege, 1ZmTLAS /2R FIFO DMA fR5iiiE.

5.15.3.21 DMATDLR (0x50)

i i EE | 8fifE ik
reserved | 31:3 RW 0x0 1RE]
EEHBEZFR. ZMUEH DM BFERNELESFR. 4
DMATDL 2:0 RW 0x0 dma_tx_req fE4 1% FIFO R BMEIBIIHI M EF TR
TFFEERERR, FH TDMAE=T,

5.15. 3. 22 DMARDLR (0x54)

i far EE | 8fifE ik
reserved | 31:3 RW 0x0 %58
FEUWEIRER Z 1T H] DMA 15 KR BUIEIE R . HIZEWFIFO
DMARDL 2:0 RW 0x0 FRAEMERENREF TS T FEREH 1 RDMAE=1
B, 184K dma_rx_req.

5.15.3.23 IDR (0x58)

5

fi

25

E{fE

ik

IDCODE

31:0

OxFFFFFFFF

RS . BISMERIR & HRIRAAD.

5.15.3.24 DR (0x60-0xEC)

13 2 EE | 8fifE ik
reserved |31:16 |RW 0x0 1REg
WESTERS. SALSTESHOIEIBEHRHITAXST, &
DR 15:0 RW 0x0 IR B A XTS5
1% BEUCFIFO 5. KX FIF0
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5 IME

5.15.3.25 RX_SAMPLE_DLY (OxFO)

15 i s | §(fE iR
reserved | 31:8 RW 0x0 =B
BHSEIRIER . XS HESHATERNMAGSHXRE. 8
_ MERRBNESRIEREAN ssi_clk ERT,
RSD 7:0 RW 0x0

AE: MRXINSESHAEENEBLIAREFS
(SS1_RX_DLY_SR_ DEPTH) BUSREE, ZERTH 0.

5.15.3.26 SP1_CS REG (0x100)

2} fx =5 | §fuE ik

reserved 31:8 RW 0x0 53

opi o83 en | 7 - 0x0 FiE 3 EgEIEH, B 1 EeFTH, Fikidid spi_cs3 1=,
T 5 0 1 fE8E, HIZEBIEHIZMERIES,

opi cs2 en | 6 - 0x0 Rk 2 FgEiEHl, B 1 EeEFTH, Fikidid spi_cs2 =5l
T 5 0 1N ERE, RHIZEBIFHIZMERES,

opi csl en | 5 RN 0x0 FiE 1 EREIER, B 1 EeEFTH, Rikidid spi_cst #=5l,
- 5 0 T fE8E, FIZEBIEHIZHERIES,

opi 080 en | 4 RN 0x0 FiE 0 fE5EIEH, B 1 EEFTFH, Fikidid spi_cs0 =5,
- 5 0 T fE8E, HIZEBIEHIZMERIES.

spi_cs3 3 RW 0x0 Fi&E 3165, 1: cs3 B CAMK) ; 0: cs3 X (=),

spi_cs?2 2 RW 0x0 Fi&E 2165, 1: cs2 B3 CAK) ; 0: cs2 B (Am).

spi_csl 1 RW 0x0 ARIE11ES, 1: cs1 Y (AK) ; 0: cs1 TH (AR

spi_cs0 0 RW 0x0 FiE 055, 1: csO B CAIK) ; 0: csO X (m).

5.16 SD/SD10/eMMC 351285

KEEIREERK 2 1 SD 5 HIES, FTFiEIEINER SD.eMMC 231 N =222 10(SD10) 2514
SD $541283 25 SD3. 0, SD103. 0 N HISE, SriF UHS-I #8358,

5.16.1 32{Ei}AR

5.16.1.1 84«

TEAS=MEARR:
® THIREELL: FFIEHIFEELHHNENM (PR) B,

® ITHIRRIEN

: St4%4EHI82 0 DMA_RESET, FIFO_RESET. {&#iZ %8 RESET, ¥Rz

FHFEELcentrl BYbit[2:0]; Hrbh CONTROLLER _RESET E4{if& DMA. FIFO Z4MaY
=524, FIFO EMTRANEETAEFE TS status B bit2 fifo_empty
RESHLA 1,
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® Device Efi: 1&HIZSEH SD/SDI0 RES, AXIFBHENHIL, SD FiEEN
3 #F CMDO 3R & (i dp 45 4E, T SD10 423X AT i# 1d 33 18 A #5128 5 /788 CCCR Ayith
1k 0x06 EAY bit3 RES THEERLE 1 $U4T 1/0 EAIRIE; 1BITHIZEER eMNC 2R
Ff, AIEIRT X E i, BB X & 788 card_reset bit0 IIEE{LE 0,
EBIMESS rst_n FIK, 15 eMMC & ZIHENI R pre-idle 7

5.16.1.2 B HRIE

FEVBHURIESEZENT:

1. &&ig LB ZE, RAR&mEOBEER;

2. BLE pwren, fERFHiImLHE;

3. BLEZFES ontrl, HMITERHRE;

4. FELEZ1FE debnece, & EBRIHIKIEEISH;

5. MLEHERFKZFTERS int_mask, EIFHETEERED;

6. FBLEZEFTFRS ctype, WE bus width i&ZR;

7. BLEZHTES fifoth, %X E DMA burst {KEFN FIFO [IPR1E;

8. ECE & 1785 bus_mode_reg, {EHEAIER DMA;

9. 5 OxFFFFFFFF B|ZF7E8% raw_ints, BRFTEPEIFRE;

10. BB S EE tmout, G BEITSH;

11. BLE cntr| ERESFHHHT;

12. BEEDS0RTH (RESE “MoMicE” 1) , B0 &miIEL TR
2R 400KHz;

13. ZRXRBEVRLGSFT.

5.16. 1.3 KhSIaECE

SD/SD10/eMMC #% #l) 28 = B $h & #& clk_Imc (200MHz) F clk_samp (1. 2GHz) ,
clk_Imc (200MHz) 2¥5#18% APB/AX| S ZkBF4H, ¢ I k_samp (1. 2GHz) g Device 3ERTEHIR.
Device #ZRTHPE clk_samp BT$H@ T — R A Z R ETEHESIERE B . FRIBSLEIIN
TEFR, [THEEM R TTAEAAZE SR S AME R AR E BT, RATEpiEH] 2 T A ALEE SR
SERXEIFERE EEE
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EXT CLE(=1G)
v

Erdshiz bl
> IR RSO |
S EhiE A Emss |7 MMCSD
7 L {o{smmmmn] | W | -
T—‘ | T
shEs | [ emmEnsiEn | [ BiRwa T

REC FEH|REC VeI REG
F b F 3

RAPRETFES

5-11  {=HI 2R PR AT A snLE Al

Esh S ARALEH]: BT IRE RSB L BRI (FHXT Device imATsH)

HWIERAE SR AFER e SAEBERARMERZ] (FB3 Device imETEP)

Device B $1 SR KA AIEEEH clkdiv (0x8) 5 clksrc (0x108) B & 5E Ak
clksrc (0x108) 53N HURTE T 12587 M AR EE O ARIRAETEPINER, clkdiv (0x8) /T3S HUR
ZE T CARD T{ERT#hs5ZE,

& —L5rin

13T clksrc (0x108) & 178 fic B 15 Hl 2845 QA RET 80 52 555 B 4R EME{L drv/samp.

47858 8= CLK_DIV_CTRL+1

5¥E.: COLK_IN, CCLK_IN_DRV, CCLK_IN_SAMPLE A—Z& 43 $5i/ERuBT4h, 4 clock
gating £5%, &=EEIE 50%.

CCLK_IN_DRV . CCLK_IN_SAMPLE 45 CCLK_IN f@xt#8%, AL M/NTEHT
CLK_DIV_CTRL. GCCLK_IN_DRV A1=HlIgE— R IR ¥ #E =, CCLK_IN_SAMPLE JizHlgs—2k

REHIES
® RITIN

BT clkdiv (0x8) ZF 7R ECE CARD A4,
S5 H= 2XCLK_DIVIDER [7:0]

;£ :CLK_DRV,CLK_SMPL w42 /\F CLK_DIVIDER, B & %5i# ;& CLK_SMPL= CLK_DRV+1,

S/NECES ¥ CLK_DIVIDER=1, CLK_DRV=0, CLK_SMPL=1.

cclk out AmBRERMBIFRT$, cclk out_en HITHIZ Z R IE =,
cclk_smpl|_en AIEHIEE Z R RHHE S . A NIRRT ZIFRERZIE—— KL E
SHEEIRE.

AR X RS ERRANT:
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lt_in_drv

lt_in sample DRz, ORW=2 ShP=]

ocle_aul

lt_in

adt_aul

aclt_aul_en

lt_smplan

Ohi=1.CL6_DR

/

5-12 RI$hSHBLESE 1

[\

/ \,' D=2, DRv=0 5k f=1

B 5-13 EfHSHIRESE 2

AR iy
CLKSRC fit E 3= H254% OB b R IR EHHEAL, LA EXT_CLK_ENABLE.

1.

2
3
4.
5.

==
pa =N

o (EIATshSTRATE S 2 EXT_CLK_ENABL fii, BMMEMAERL;

® THIABLEXER, FTEHZFES CKSTS[0]FAIAITHIZS
CLKDIV EZE CARD RJ$h SN A%y, 23nS#A (DIV-1)*2,

AR BB DN BIZE ST KET CLKENALO], FoE
CLKENA[O] & 1,
CMD[21] [31]1E& 1,

f&£5E CARD

GHEL

BT, BERIe.

S AERETEH ready.

ek, BITEERE

EPECES WS EE: =]ep 02 Fom+itH % 2, S [0: 2] F/RATLUES 0. 1,

%= 5-48 IS HFE

— PSS (clksret (0x108))

ZH/nSH (clkdiv(0x8))

Wi R | asE | MEBNSE ([ REENLSE | 98 H A (S R ¥
/MHz CLK DIV_C | CLK_DRV_PHASE | CLK_SMPL_PHASE_ | CLK_DIVI £ CLK_
# CLK_ DRV

TRL CTRL CTRL DER SMPL

D2 [0:2] [0:2] D16 [15:0] [15:0]
12.5 | D3 [0:3] [0:3] D12 [11:0] [11:0]

D5 [0:5] [0:5] D8 [7:0] [7:0]

D2 [0:2] [0:2] D8 [7:0] [7:0]
25 D3 [0:3] [0:3] D6 [5:0] [5:0]

D5 [0:5] [0:5] D4 [3:0] [3:0]
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— R 535S B (clksrct (0x108)) ZE 5B B (clkdiv(0x8))
W R | a5 | HBECSE | REEL S| 28R T PN X # i
/MHz | CLK_DIV_C | CLK_DRV_PHASE_ | CLK_SMPL_PHASE_ | CLK_DIVI £ ¥ CLK_
%1 CLK_ DRV
TRL CTRL CTRL DER SMPL
D2 [0:2] [0:2] D4 [3:0] [3:0]
50 D3 [0:3] [0:3] D3 [2:0] [3:0]
D5 [0:5] [0:5] D2 [1:0] [1:0]
100 D2 [0:2] [0:2] D2 [1:0] [1:0]
D5 [0:5] [0:5] D1 0 0

5.16. 1.4 Block i&/B#{ERTIZ-DMA R

ESI B HIRREE 2 HIRER DVA RS/ BHRME, REFENTTEHNLE:

1.
2.

BEBRK DN AFTREAM) EANElblksiz HEFERET;
BEFRKNKE, F5EFIE blksiz BH—;
a. XJ7F SD/eMMC &, B E SET_BLOCKLEN (CMD16) ;

b. XtF SDI0-KEL SDCombo FHY 10 ZR4>, & 10_RW_DIRECT (CMD52) % & CCCR
7788 (IhEE0) Sk FBR F7E:S (ThEE177) HEl 1/0 BRRINFEL.
FLERMFHHEES bytent, XM FEZHIBEIITL/ E2ME, bytent L2 HHE

R INEEH S

AL E & 7785 bus_mode_reg, i%E#E DMA 153X ;

BLE intr_en_reg 7585, /8 DMA 3K ilf;

B EREWENE " ITHAFEREHLUETS NZFHFSH
(desc_list_star_reg |/desc_list_star_reg u);
BHIBERMENRBEIERL (F) BAZ cmdarg FF85;

AL B 7728 omd, X1F SD F0 eMMC &, READ_SINGLE_BLOCK (CMD17) # 4 FF 4
B HBIRIE4E{E, READ_MULTIPLE_BLOCK (CMD18) %34 A T BB RiE 1k, X T
SDI0 &, 10_RW_ EXTENDED (CMD53) 454> F T B 8 LA R Z BRI 15 iE; omd
SESERETHG, THIRARNITIE/E4S, S EMl/E4%E /K Command
Done Hf;

15 DMA BUEBRMEMISTA P TR, IEZEL raw_ints/status_reg ZHiFeE, WIART
BHESFERS.

5.16.1.5 AP

EH R A RS TR SR FER T ERtE, —BERNEIFEAE, &
MM EFHEMNAE 1, BRGS0,
S FFHI TR AT |
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12 HI85-Device iy S 1L H:
o WmSSERK
® SN CRC (5%
i 4> i) )& B B
P& IE LR EE 1R
A
<

index §&1=

e o o
% I

2

4
25-Device BUIESEHI:

AT

FIFO Li@sk Titt, IEERBEM TN FIFO L&A T
R HHRIR BB AT

1%/ CRC $&i%

EFRREBIRERALEIR

BRGEARWEIFRIREIHY CRC RS

5.16.1. 6 IR EATE

O
H3}

—

/\f_ﬁ

£ 5= B3 CRC $E1=FE . DMA A FFE =PI FEH Auto CMD12 §5i%.

5.16.1. 6.1 CRC $£i%

RN RIG, BAEAETS CRC IKFSHEIR LIS CRC $51R - X T IX ML R AIEEIR,
B EFSFOEIER, NBRIRHEIRIREREE.

ST YL, 588 OMD12 Sk IE HATE#HEE, HBE— MM BIEGSHE
B, EXMIBERT, BNE CMD Z 7782 H0 SEND_AUTO_STOP i #i% &, mmcsd B RS BTN
A% CMD12, BEARE—MREEHRER. 5—FHHE, IREBESRE—RERALE
CRC $81%, mmcsd 4 X —/NBah CMD12. FEXFMIFERAT, 1=HIBREN AT EF LXK EFH
RISRE—MRIVEIREH .

5.16.1. 6. 2 DMA HGIRFF4E 1R btk

MFXMER, EBWEREB LT, SEESIHTEE, FNEHRHRFF B
EMtERANE, RARAXDHNEE. B THEERRNBETEDS TREME, £
HOTEIAR T i P EC B R BUIR K B N2 SHTRVEHE L.

5.16.1. 6.3 Auto CMD12 $&iR

RETIRW S RGN REHIERG, WMRITHIFEHNBIREHEES, OMD FiFE0Y
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SEND_AUTO_STOP NI#{i& &, mmcsd & BEfiEF %1% CMD12 LU IE1E4i,

iz SR EEIRA, BUTHIEEDIEF AT RE:

® Auto CMD12 Ma i8R : T EEMIE FREGEW A L. 1EHIZFIERNER Auto CMD12
ERRASAL, HEFLIE CMD12, EEIHRIZW.

® Auto CMD12 FjRZ CRC $&iR: L-~Xf CMD12 KM RzAt, SdhibtEif. 55I280K
A2 P LA 2 RGIZ 38 1R H B R IR IR TS AL

® Auto CMD12 HREEIRTAKRLIE: HERWAE. THIBREMEFATFahLiE
CMD12,

5.16.1.7 SD &= ECE 5 FH

5.16.1.7.1 SD Bus width iRNE( &

1. =HIgEu: F5EE ctype PAURAITEINEEECE A 1bit B 4bit R ;

2. Device if: THIEE%4 1% set bus width command (ACMD6) , BLE Z1F3E argument
bit[1:0] bus width IN&EL:
® Bus_Width=00, 1-bit width
® Bus Width=10, 4-bit bus width

5.16.1.7.2 SD iXEENEE

SD IR E RN ERIE:

1. &% CMD6, B¥K OxFFFFFx, R1 MRz /EiSEVEIE, =iEiEsH x=1, SDR50 By
x=2, SDR104 f4 x=3, DDR50 HY x=4;

2. FEHRBEMTRAHIZE;

3. KWEWEIE5120it E x NEBRRE:
® R bit 401 4'0", TR SD FAZIHFEIERERFFIRE;
® MMREbit 402 /40", KR SD KA SDR50 R FHiR[El;
® SR bit 4034'0", 3FR/x SD KA X SDR104 1= FH 1R [E];
® IR bit 403'0", Fx SD KA ZHF DDR50 R FHIRE],

4. ki% CMD6, B#J 0x80FFFFfx, R1 MR /FiENEiE, SiREAY x=1, SDR50
B x=2, SDR104 HY x=3, DDR50 HY x=4;

5. NG 379:376 RE N 0xF, IR ZE OxF FRRINEETIHRK M FH IR E]

6. BEMET#HESH, BCE-FATEH CARD_CLK Jg 50MHz.

% SD /53% /DDR50/SDR50/SDR104 & i1 :

1. %% CMD6, B3 0x80FFFFFO, R1 MRy f5 i BNEIE ;
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2. fENE 379:376 BB 7 OxF, R Z OxF R RIhREYI s M FH IR [E] ;
3. EXAtehS%, ECE-RAT4h CARD_CLK {KF 25MHz.

5.16.1.8 eMMC XA &

5.16.1.8.1 eMMC Bus width #=\El &

1. 155880 FFEE ctype PRIRTEINEEMACE ) 1bit/4bit B 8bit 125 ;
2. Device ify: #&HI854 1% Switch command (CMD6) , EZE BUS_WIDTH[183]:

® Bus_Width=00, 1-bit width

® Bus_Width=1, 4-bit bus width

® Bus Width=2, 8-bit bus width

5.16.1.8.2 eMMC ZEEN AL E

1. %X CMD9 3XEX eMMC fY CSD 1&;

2. #%E SPEC_VER FEEMBEREBATF T 4, 1R SPEC_VER {E/ T 4, F/x MMC
AEEHFEERERFFIRE;

%1% CMD8 3% EX eMMC BY EXT_CSD 1&;

$XEX CARD_TYPE FERHU{E, FIHT eMMC =B IS AT4H 2 26MHz T 52MHz;

%1% CMD6, S#1J9 0x1B90100;

&% CMD13, FHHFRIEZRLE;

% 3% CMD8 3X B MMC &Y EXT_CSD 1&;

FE HS_TIMING 2F 4 1, AR HS_TIMING A2 1, Fx MMC §30 3 =iRiE = sk
IR [E

9. FEXAtEhS%, BEE R8P CARD_CLK, #R#E CARD_TYPE fi2 & A 26MHz 5% 52MHz.

5.16.1.9 SDI0 =\ B &% kA

© N o O B~ »

5.16.1.9.1 SDI0 Bus width #=\El &

1. ¥R : 5 ESS ctype FAYRAITEINEEECE A 1bit Bk 4bit R ;

2. Device iff: 1ZHIZE 4% 10_IW_DIRECT (CMD52) 454 ECE CCCR it 0x07 EHY
bit[1:0] Bus_Width IhEEfiL.
® Bus Width=00, 1-bit width
® Bus Width=10, 4-bit bus width
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5.16.1.9.2 SDI0 EEEN\ALE

1. %&3X 10_IW_DIRECT (CMD52) #ip £ & if]-Fif A #= il 25 &5 /785 (CCCR) Hyithilk 0x13 £
BY bit0 SHS (Support High-speed) Ih&ELL
® SHS=0, SDI0 KA X #F High—speed tRT;
® SHS=1, SDIO0 R FEIREN, ITHISSAIEIT CMD52 w4 {E5E CCOR AYithilt
0x13 LAY bit1 EHS INBE(L{ERE High—speed 1R,
2. BE517.1. 35N BB A, {F 2 F88 CLKSRC 1 CLKDIV it
E KR4 CARD_CLK B3,

5.16.2 HEFERIIR

% 5-49 SD/SDI10/eNMMC Z 772 it

E=X Eipyt

MMCSDO 0x000_2800_0000

MMCSD1 0x000_2800_1000

F< 5-50 SD/SDI0/eMMC FHF&55I%

H5HFaE REE ik
cntr | 0x0 AL e
pwren 0x4 KB FF X
clkdiv 0x8 Bt o SnEc &
clkena 0x10 card BHip{ERe & 7732
tmout 0x14 T aeact
ctype 0x18 il
blksiz 0x1C A
bytcnt 0x20 EHRIFETH
int_mask 0x24 i Rk S 1F S
cmdarg 0x28 WS BHTERS
cmd 0x2C HEEEFESE
resp0 0x30 NS fFEeR 0
respi 0x34 M EFeE 1
resp2 0x38 N ES1Fes 2
resp3 0x3C &N ES7Fes 3
masked_ints 0x40 ERP RS S
raw_ints 0x44 Fiah RS EER
status 0x48 EHSERESE TS
fifoth 0x4C FIFO Bl{ESEsE
card_detect 0x50 NS 7FSS
card_write prt 0x54 ERIFEHFS
cksts 0x58 A4t Monitor Z1F88
tran_crd_cnt_mx 0x5C S| e e R S
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H5HFaE REE iR
tran_fifo_cnt_mx 0x60 memory—F |FO Z [Bl{& 48R0 FT5 3
debnce 0x64 HERES S
uid 0x68 AP 1D
vid 0x6C 2 B AR A
uhs_reg 0x74 UHS-1 1585
card_reset 0x78 ENEFES
bus_mode_reg 0x80 BEEAEHESR
desc_list_star_reg | 0x88 ATt HFeE
desc list_star reg u | 0x8C A FFb i S 528
status_reg 0x90 IR DMAC XSS 7588
intr_en_reg 0x94 PR {ERE S 7S
cur_desc_addr_reg_| 0x98 LHETEN IR RIS FE
cur_desc_addr_reg_u 0x9C LETEN AT F 78
cur_buf_addr _reg | 0xAO LETEFHIA It F 7788
cur_buf_addr_reg_u OxA4 LEIEFRMATFIhIHFFE
cardthctl| 0x100 FEEIEFIE TR
clksrc 0x108 UHS HEH[T R
enable—shift 0x110 BB FeEFES
data 0x200 HIEFIFO F78%

5.16.3 FFE25HH

5.16.3.1 cntrl (0x0)

13 iz EE | SfiE iR
reserved 31:26 | RW 0x0 1RE]
USE_INTERNAL_DMAC | 25 RW 0x0 FARER DMA. 1 B
ENABLE_OD_PULLUP 24 RW 0x0 ShEBFFRHIL . 1 B
CARD_VOLTAGE_B 23:20 | RW 0x0 BEEIRFFE. 1 B
CARD_VOLTAGE_A 19:16 | RW 0x0 ABEIRE. 1 BY.
ENDIAN 11 RW 0x0 0: /Nif; 1: Kif.
SEND_AUTO_STOP_CCSD | 10 RW 0x0 ¥tRZ CCD, EIEh STOP (ANZ#F) o
SEND_CCSD 9 RW 0x0 %3% CCSD (A H) o
ABORT_READ_DATA 8 RW 0x0 HE =R T 5P data FSM. 1 B3
SEND_IRQ_RESPONSE 7 RW 0x0 MMC R BN ECE . 1 B
READ_WAIT 6 RW 0x0 SDI0 i%FRF. 1 B
RES DMA_ENABLE 5 RW 0x0 fREBSMER DMA #R 3\ fERE

2FPEFERERCE, F int_mask_n HERMES

INT_ENABLE 4 RW 0x0 R R 1. (AL
RES 3 RW 0x0 =&

DMA_RESET 2 RW 0x0 ERINERDMA. 1 B
FIFO_RESET 1 RW 0x0 EHRIFIFO. 1 B,
CONTROLLER_RESET 0 RW 0x0 SiEHIEE, F&DMA, FIFO.
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5.16.3.2 pwren (0x4)

5 | w5 | shE ik

FHBEFX.

POWER ENABLE | 31:0 RW 0x0
- X 0: % 1. 7

5.16.3.3 clkdiv (0x8)

5 i ®E | EE i35
reserved 31:24 RW 0x0 1RE8
CLK_SMPL 23:16 | RW 0x0 KA XEEE
CLK_DRV 15:8 RW 0x0 WAL X EEE
CLK DIVIDER |7:0 RW 0x0 AHR SIS R B, 4575 B=2*%CLK_DIVIDER

5.16.3.4 clkena (0x10)

i85 | w5 | StuE ik
| R
GCLK_LOW_POWER | 31:16 RW 0x0 0: JEETHE 1. (ETHEE

card BHEh{FE gEIT I

CCLK_ENABLE 15:0 RW 0x0 )
0: Clock disabled 1: Clock enabled

5.16.3.5 tmout (0x14)

15 i | i¥5 | E(E P70
DATA_TIMEOUT 31:8 | RW OxFFFFFF | iE-R#BRT (LLRAT4h A 8 4r)
RESPONSE_TIMEOUT | 7:0 RW 0x40 N iz #BET (LA-RET$ A B AL)

5.16. 3.6 ctype (0x18)

5 fir EE | EE iR
Non 8-bit mode
CARDO_WIDTH1 | 31:16 RW 0x0 )
1-8-bit mode
CARDO_WIDTH2 | 15:0 RW 0x0 0: 1-bit mode; 1: 4-bit mode

5.16.3.7 blksiz (0x1C)

5 far %5 | EhifE i)

BLOCK_SIZE 31:0 RW 0x200 | Bk

5.16. 3.8 bytcent (0x20)

5 | w5 | shE ik

BYTE_COUNT 31:0 RW 0x0 EMIETIH
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5.16.3.9 int_mask (0x24)

) i | 5 | &g ik
reserved 31:17 | RW 0x0 1=E8
SDIO_INT_MASK CARDO |16 | RW | 0x0 2?'g$#£fe:f”%;égﬁﬁ
EBE_INT MASK 15  |RW | 0x0 ?Eﬁ%@w%%}igf ARIBCE] ORC FhET
ACD_INT_MASK 14 |RW | 0x0 g?tgigng??déigfqu%ﬁ
SBE_BC|_INT_MASK 13 RW | 0x0 i%#ié%;%ﬁf{bégggﬁﬁﬁqu&ﬁ
7z
HLE_INT MASK 12 |RW | o0x0 ?E}f quﬁ -
S
FRUN_INT_MASK 11 RW | 0x0 g ' FO)?F%T '?:EP{;%E
HTO_ INT MASK 10 |RW | 0x0 f%*%sg;r "1/ @gﬁ? el
RSB R i
DRTO_INT MASK 9 RW | 0x0 fﬂf%’g Tpg "
S KRR i
RTO_ INT_MASK 8 RW | 0x0 gﬂfiﬁﬁﬁTfLﬁ -
. oo
DCRC_INT_MASK 7 RW | 0x0 f%?%();; *)1‘5:“ 1;1;; "
RCRC_INT_MASK 6 RW | 0x0 gr?ﬁiﬁcgﬁc; %‘tﬁe;:};
- o
RXDR_INT_MASK 5 RW | 0x0 i%qi%;ézozszggéﬁ
TXDR_INT_MASK 4 RW | 0x0 0&:%;;0 11“5’ ;J? ;ﬁ;ﬁ
DTO INT MASK 3 RW 0x0 Data transfer over (DTO) interrupt enable
- - 0: Fifit; 1: {Fae
CMD_INT MASK 2 RW | 0x0 ?/Vl\;ﬁzﬁ’_‘;ﬁﬁ;:@
SRR
RE_INT_MASK 1 RW | 0x0 z?ﬁé;;;fq:%ﬁﬁgﬁg
=4
CD_INT_MASK 0 RW | 0x0 :T*“%m%zf: -

5.16.3.10 cmdarg (0x28)

15 far %5 | EhifE i)

CMD_ARG 31:0 RW 0x0

e
e
W
&
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5.16.3.11 emd (0x2C)
15 72 s | S/E ik
START_CMD 31:30 | RW 0x0 Biad
5a4rkHBx, isvmu1.
USE_HOLD_REG 29 RW 0x1 0: 5% HOLD Register
1: {£HE HOLD Register
VOLT_SWITCH 28 RW 0x0 0: TEEYIHR; 1: FREBRETIHR
reserved 27:22 RW 0x0 1%E8
UPDATE_CLOCK_REGISTERS_ONLY | 21 RW 0x0 1: A&REMES, REFHATH REG
CARD_NUMBER 20:16 | RW 0x0 RE8
EXREMSZH, F7F 80 cycle
SEND_INITIALIZATION 15 RW 0x0 ) N
- WIRET 0 F 55T
STOP_ABORT_CMD 14 RW 0x0 1: stop/abort #{E
WAIT_PRVDATA_COMPLETE 13 RW 0x0 0: YEI.kEMS
SEND_AUTO_STOP 12 RW 0x0 1: BEIEIE stop
reserved 11 RW 0x0 1RE8
READ_WRITE 10 RW 0x0 0: iE+k; 1: BF
DATA_EXPECTED 9 RW 0x0 0: DTA Jt#i&E; 1: DAT HHE
CHECK_RESPONSE_CRC 8 RW 0x0 0: A#Z CRC; 1: #ZF CRC
RESPONSE_LENGTH 7 RW 0x0 0: FEMR; 1: KO
RESPONSE_EXPECT 6 RW 0x0 0: Zharz; 1: BN
CMD_ INDEX 5:0 RW 0x0 w4 E|
5.16.3.12 resp0 (0x30)
15 i w5 & ik
RESPONSEQ 31:0 RO 0x0 MR Z7E2E 0 bit[31:0]
5.16.3.13 respl (0x34)
15 i w5 SE ik
RESPONSE1 31:0 RO 0x0 MR SEE1 bit[63:32]
5.16.3.14 resp2 (0x38)
15 L 4= ShifE P70
RESPONSE2 31:0 RO 0x0 MR SEE 2 bit[95:64]
5.16.3.15 resp3 (0x30)
15 L 4= ShifE P70
RESPONSE3 31:0 RO 0x0 MR Z7E2E 3 bit[127:96]
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5.16. 3. 16 masked_ints (0x40)
) fii |&EE | §SfifE ik
reserved 31:17 | RO 0x0 1=E8
SD10_INTERRUPT_CARDO 16 RO | 0x0 SDI0 card Hlf
ap— T
END_BIT ERROR_INTERRUPT 15 |RO | 0x0 if End-bit iR/ 5 A ]
AUTO_COMMAND_DONE_ INTERRUPT 14 RO | 0x0 Bae 452k (ACD)
BUSY COMPLETE_INTERRUPT INTERRUPT 13 RO | 0x0 ﬁﬁmgg& (SBE) /Busy 5E B
HARDWARE_LOCKED WRITE_INTERRUPT 12 RO 0x0 i F S481% (HLE)
FIFO_UNDER_OVER_RUN_INTERRUPT 11 RO 0x0 FIFO £/ Tig$a1x (FRUN)
HOST_TIMEOUT_INTERRUPT 10 RO | 0x0 %ZE kR (HT0)/ Volt_
switch
DATA_READ_TIMEOUT _INTERRUPT 9 RO | 0x0 iR iE BT (DRTO)
RESPONSE_TIMEOUT _INTERRUPT 8 RO 0x0 Mo % #BE (RTO)
DATA_CRC_ERROR_INTERRUPT 7 RO | 0x0 #1472 CRC $&i% (DCRC)
RESPONSE_CRC_ERROR_INTERRUPT 6 RO | 0x0 M 5% CRC $&i% (RCRC)
RECEIVE_FIFO_DATA_REQUEST INTERRUPT |5 RO 0x0 RX FIFO ##&iF>K (RXDR)
TRANSMIT_RECEIVE_FIFO_DATA_INTERRUPT | 4 RO | 0x0 TX FIFO #4815k (TXDR)
DATA_TRANSFER_OVER_INTERRUPT 3 RO 0x0 iR EMSTR (DTO)
COMMAND_DONE_ INTERRUPT 2 RO 0x0 < 5K (CD)
RESPONSE_ERROR_INTERRUPT 1 RO 0x0 Mo 57 $5 1% (RE)
CARD_DETECT_INTERRUPT 0 RO 0x0 ¥ (CD)
5.16.3.17 raw_ints (0x44)
15 i EE | EuE iR
reserved 31:17 | RW 0x0 1RE8
SD10_INTERRUPT_CARDO 16 RW 0x0 SDIO card Hif
END_BIT_ERROR_STATUS 15 RW 0x0 35 End-bit $&i%/5SARUEI CRC
AUTO_COMMAND_DONE_STATUS 14 RW 0x0 Bahar <2 TEmk (ACD)
BUSY_COMPLETE_STATUS 13 RW 0x0 ACIR{I$EIR (SBE) /Busy 5EAX (BCI)
HARDWARE_LOCKED_WRITE_STATUS | 12 RW 0x0 B HiF S $E1R (HLE)
FIFO_UNDER_OVER_RUN_STATUS 11 RW 0x0 FIFO £/ i $aix (FRUN)
HOST_TIMEOUT_STATUS 10 RW 0x0 AR H BT (HTO) /Volt_switch
DATA_READ_TIMEOUT_STATUS 9 RW 0x0 ¥ 7 1B AT (DRTO)
RESPONSE_TIMEQUT_STATUS 8 RW 0x0 M 57 $BEF  (RTO)
DATA_CRC_ERROR_STATUS 7 RW 0x0 #3E CRC $&1% (DCRC)
RESPONSE_CRC_ERROR_STATUS 6 RW 0x0 M 5% CRC $&i% (RCRC)
RECEIVE_FIFO_DATA_REQUEST_IN RX FIFO ##21E°K (RXDR)
TERRUPT > Ri 0x0 NON-DMA {s£F8
TRANSMIT_RECEIVE_FIFO_DATA_S TX FIFO ##&1FK (TXDR)
TATUS 4 R | 0x0 NON-DMA {g F
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5 M
15 i EE | SE ik
DATA_TRANSFER_OVER_STATUS 3 RW 0x0 HiEEmsTR (DT0)
COMMAND_DONE_STATUS 2 RW 0x0 < 5K (CD)
RESPONSE_ERROR_STATUS 1 RW 0x0 Mo 7 $& 1% (RE)
CARD_DETECT_STATUS 0 RW 0x0 <4 (CD)
5.16.3.18 status (0x48)
15 i EE | EhifE i35
DMA_REQ 31 RO 0x0 DMA 33K
DMA_ACK 30 RO 0x0 DMA A
FIFO_COUNT 29:17 | RO 0x0 FIFO 7T %28
RESPONSE_ I NDEX 16:11 | RO 0x0 Mo B £ 5|
DATA TX|RX FSM busy
DATA_STATE_MC_BUSY | 10 RO 0x0
0: not busy; 1: busy
DATA_BUSY 9 RO oo | TFPusy
0: not busy; 1: busy
DATA[3] REE{LA&M
DATA_3_STATUS 8 RO 0x0 0: ks 11 Tk
COMMAND_FSM_STATES | 7:4 RO 0x0 cmd FSM
FIFO_FULL 3 RO 0x0 FIFO full
FIFO_EMPTY 2 RO 0x0 FIFO empty
FIFO_TX_WATERMARK | 1 RO 0x0 IAZ FIFO_TX ¥rid
FIFO_RX_WATERMARK |0 RO 0x0 IAZ FIFO_RX #rid
5.16.3.19 fifoth (0x4C)
5 i 5 SNHE i35
SRC/DEST_MS|ZE
000: 1
001: 4
DMA Multiple Tr 010: 8
- i 30:28 RW 0x0 011: 16
ansaction_Size 100: 32
101: 64
110: 128
111: 256
RX_WMark 27:16 RW Ox1ff FIFO threshold
TX_WMark 11:0 RW 0x0 FIFO threshold
5.16.3.20 card_detect (0x50)
15 iz 45 A ik
CARDO_DETECT N | 31:0 RO 0x0 1: FAEM; 0: FEM
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5.16.3.21 card_write prt (0x54)

i i E=E SE ik
WRITE_PROTECT 0 | 31:0 RO 0x0 1: 51&iF; 0: EERP

5.16.3.22 cksts (0x58)

i i E=E & ik
CCLK_RDY 31:0 RO 0x0 Device E[HEERRTSh ready

5.16.3.23 tran_crd_cnt_mx (0x5C)

15 i 1545] SNHE ik
;gﬁ:i_CARD_BYTE_ 31:0 RO 0x0 Device ¥EO4ERE Device fEHIFIFE T

5.16.3.24 tran_fifo (0x60)

i {172 EE shE ik
TRANS_FIFO BYTE
mw? 0_BYTE_ 31:0 RO 0x0 MEM&F | FO Z B4 =B #

5.16. 3.25 debnce (0x64)

1 fi =] EfiE iz

DEBOUNCE_COUNT | 31:0 RW OxFFFFFF | E#|BT8h%, &%E{E 5-25 ms

5.16.3.26 uid (0x68)

i i w5 | st ik

uiD 31:0 RW 0x59595959 | A ID

5.16.3.27 vid (0x6C)

i i E4=] EffE i)

VID 31:0 RO 0x6488280A | 5|22 i A<

5.16.3.28 uhs_reg (0x74)

o) far 25 EffE i)

reserved 31:16 RW 0x0 1=E8

SRR SRR OB E

VOLT_REG_0 15:0 RW 0x0
0: 3.3V Vdd; 1: 1.8V Vdd
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N e

5 Mg

18 fir LA35] 2 iR
CARDO_RESET 31:0 RW 0x0 1: iB17; 0: Efu
5.16. 3. 30 bus_mode reg (0x80)

5 fiz w5 | sfuE ik
reserved 31:11 RO 0x0 1~E5

burst LEN
000: 1 transfers
001: 4 transfers
010: 8 transfers
PBL 10:8 RO 0x0 011: 16 transfers
100: 32 transfers
101: 64 transfers
110: 128 transfers
111: 256 transfers
DE 7 RW 0x1 IDMAC {E&E
reserved 6:2 RW 0x0 =88
[EZE Burst
0: SINGLE & INCR
kB 1 R 0x0 1: EZNESE SINGLE, INCR4, INCRS, B&
INCR16
SWR 0 RW 0x0 wEfr N s
IDMA EALIER REG, BEIE O
5.16.3.31 desc_list_star_reg | (0x88)

15 o EA5] Sh{E 3%

DBADDRL 31:0 RW 0x0 desc_list_star_reg[31:0]

5.16.3.32 desc_list_star_reg u (0x8C)

15 iz £S5 S| R
DBADDRU 31:0 RW 0x0 desc_list_star_reg[63:32]
5.16. 3. 33 status_reg (0x90)

B f ®5 | s sk
FSM 31:13 RO 0x0 DMAC FSM IR7S

FEFRR
EB 12:10 RO 0x0 3'b001: HiXEERE

3'b010: EWHE
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15 fir 45 SHiE ik
bit[21E 1, AF4EiZPlT
AlS 9 RW 0x0 FEPHCR
NIS 8:6 RW 0x0 IEE SR
FHERLE
EBE: ZER{\iHI=
RTO: NuRz#BAT/Boot Ack #BAT
CES 5 RI 0x0 RCRC: NEEEFRqéﬁﬁ%
SBE: {CHAfItEIR
DRTO: #¥y#Fi%#BAT/BDS EBAT
DCRC: #{#Z& CRC $&i%
RE: Mojy$&i=
DU 4:3 RW 0x0 IR FFA AT R i
FBE 2 RW 0x0 ’E‘%%li*gﬁ
1: FB bit[12:10] lf
RI RW 0x0 UG I, FXTHEIART
Tl 0 RW 0x0 AESTR R, XA

5.16.3.34 intr_en_reg (0x94)

i 2 L35 Bhi{E D%
reserved 31:10 RW 0x0 1=E8
AISE 9 RW 0x0 FE Pl Eae
NIE 8 RW 0x0 IEE Rl RE
CESE 5 RW 0x0 TR P EfEEE
DUE 4 RW 0x0 IR T AL P A BE
FBEE 2 RW 0x0 BEERIR P ERE
RIE 1 RW 0x0 B PR sE
TIE 0 RW 0x0 A IE P ERE
5.16.3.35 cur_desc_addr_reg | (0x98)

i A =5 ShifE iR
DSCADDRL 31:0 RW 0x0 cur_desc_addr_reg[31:0]

5.16.3.36 cur_desc_addr_reg u (0x9C)

15 iz £S5 S| R
DSCADDRU 31:0 RW 0x0 cur_desc_addr_reg[63:32]
5.16. 3. 37 cur_buf_addr_reg | (0xAO)

15 iz £S5 S| R
BUFADDRL 31:0 RW 0x0 cur_buf_addr_reg[31:0]
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5.16. 3. 38 cur_buf_addr_reg u (0xA4)

1 fir 45] S{iE iR
BUFADDRU 31:0 RW 0x0 cur_buf_addr_reg[63:32]
5.16.3. 39 cardthct! (0x100)
1 fir 45] S{iE iR
reserved 31:N+1 RO 0x0 1RE8
FERBMEKRN, REEEWEFIFOFEHE
ZEENXWTEI AR, Ai#iTEE. 2
BOZBECE B K T3 F T i BUE i A9 BLOCK
Ky, UBREBBRZBRHHFSE
1k,
CARDRDTHRESHOLD | N:16 RW 0x0 N BRESEE % 23 28
N=28: FIFO_DEPTH 3} 256
N=27: FIFO_DEPTH J}3 128
N=26: FIFO_DEPTH 3 64
N=25: FIFO_DEPTH Jy 32
N=24: FIFO_DEPTH 3 16
N=23: FIFO_DEPTH }3 8
CARDWRTHREN 2 RO 0x0 Sk Threshold f§#E
BUSY CLR_INT EN |1 RW 0x0 Busy & BT
CARDRDTHREN 0 RW 0x0 +i% Thresho | d {F&E
5.16.3.40 clksrc (0x108)
1 fi |#EE | S§uE g
reserved 31 RW 0x0 1%E8
CLK_DRV_PHASE_CTRL | 30:24 | RW 0x0 WM S, HxTiEE 2R imET AL A .
CLK_SMPL_PHASE_CTRL | 22:16 | RW 0x0 KA S, BT TiEEs5im A s EAL R .
CLK_DIV_CTRL 14:8 |RW | 0x5 458558, CIU f= CLK_DIV_CTRL +1, MIN=1,
EXT_CLK_ENABLE 1 RW 0x0 NIRRT — 3T I 2SR RIS & 1% OSSR AT shiR F BE .
reserved 0 RW 0x0 1=E8

5.16.3.41 enable_shift (0x110)

H g | w5 | mam ik
reserved 31:2 RW 0x0 %58

. BIAMALL 5 01: BB{IiEEEET—4
ENABLE_SHIFT [ 1:0 RW 0x0 00: BRIMEAL ; 01: BLIfEARIT—ME

Ftifi; 10: BAERERI T — TS
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5.16. 3. 42 data (0x200)

1 fi =] EfiE iz

DATA 31:0 RW 0x0 BURE FIF0 7758

5.17 NAND Flash 155188

KEEIREAKBY Nand Flash 35#88 35 ONFI 2. 2 LA TIEO . NAND Flash 2—
MIEZRMEMRSE, BEEEMEES. RIEEREER. BAKXEK. EH5FHER, 25
it B9EER . NAND Flash ZHIZSSCINE F S NAND Flash 72i%1% % < [BIHI 8RR 50 .

5.17.1 #{Ei%AA
5.17. 1.1 =HIBVRLRTIE

1. ECE timingmode, B ERAECE Nf_timing0 _reg Nf_timing5_reg, EHHER

Bt B Nf_timingé_reg Nf_timing14 reg, Toggle & X Bt B Nf_timingl5”™

Nf_timing18_reg. BEAFSHUEMIAIFIRYE flash IR &ZHFHY timing mode.

WMEREGS. ik, BiEERRTEEIRR, $R{EFESS Nf_interval_reg.

WEBLEIFK < [BIRIRTE)[EIRR, #R{EF 78S Nf_cmdintval_reg.

WNFRECE FIFO BATRTIE], #RIEFFERNF_fiftimout reg.

BLE FIFO RYFEIEZS BME, RIENF_fiflevelO_reg FINf _fiflevell _reg.

WNEITHHEN S ®T, BLE Nf_intrmask_reg HFeS{FaEFAN 1T,

onfi G5 toggle WX TNZHIEZ B I SINETH (26Hz) RIFFE|, RAFMRIL

YT, AENf ctril_reg.

8. ECE Nf ctrl0 reg 1725, B13F spare size K/)\, spare size {fHE, ECC 24
SEGI%, ECCfERE, #EOMAMIEOMIE, HERE nandflash 3T

5.17.1.2 RZEFERKRIE

N o o s~ D

1. BREBARFRAMBUBENAES.

2. iR RMUEAYE 32 L5 X\ Nf_maddr0_reg Z 1788

3. WA FRMUIAE 8 LB N Nf_maddr1_reg 7785, FHIEAE dma iEK.

4. WFZBEREFHT, 1 Nf_state_reg HFFIMTan S L IETTH . INRERE T
Wi, #MBPEE, LN _intr_reg HERRGHHIAE.

5. WNSR{FEET ECC, LA 512B ABRALHITIEIE, 5% Nf_encodefinent_reg ¥l Hitmts
SThk, 1% Nf_decodefincnt_reg FIBARIGSTAK, SA/S1E Nf_errlocationl reg”
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Nf errlocation6d reg Fl|EF$E IR E -
5.17.1.3 $SiRHEXBE
L Nf_state_reg HFes A MTEEIRG, 5 Nf_errclr_reg Hfran AMREREIR.

5.17.1. 4 FIF0 3523384k

JENf_fiforsta reg ZFZFIMT FIFO FBEHIE, TES Nf_fifree reg Z1FEE,
BEFIF0, ABeHEHIT T —I21E.

5.17.1.5 BB E

3E Nf_debug_reg HFFas SRAUTHISFIREWIER . % dma, nand $E O X LK ECC
FIEBIESHES (RIBHLEZE 0x09070x0b0) REHIEEE.,

5.17.1. 6 B{RIPHER(E
BCE Nf_wp_reg B F2%, IEHIBRIPES.
5.17.1.7 ECC 4miSFNEMH#EKE (page_count)

< 5-51 ECC mRMBHBIEKER

pagesize Ecc_correct=2 Ecc_correct=4
512B 4 7
2KB d 1a
4KB 1a 34
8KB 34 68
16KB 68 do

5.17.1.8 $HIFRESURIEHECERIE

Nf_intr_reg Z7F85 bit[13] AJLFNEIRZ— P ETIRTSEREL. HiZAL(FRER,
FEH R AT Nf_state_reg ZF777% bit[20] Z[23] FKEN Y AT R 4R, BE@
Nf_errclr_reg HFee 5 1 BRIRIEREHET 1E.

5.17.1.9 BARELE

.
\

Ol

NAND Flash #%= #l 8% 3 BF % B 3F clk_nand (600MHz) #0 clk_samp (1. 2GHz) ,
clk_samp (1.2GHz) AR LR A M AN EHRAER$, MESKEZHNMESH
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clk_lsd (600MHz) 35515 %], SEEA THTRENM, MERRFLHFSERE, &
SHIETHFFE AN _timing0-5reg, Nf_timing13-18reg; FHIERT, XJNAISHEAD
EEHFERF AN _timing7-8reg, Hr tCK SR RETHINE.,

5.17.2 BERIIR

% 5-52 NAND Flash Z7FEeE bt

=L Eivht

NANDF | ash 0x000_2800_2000

= 5-53 NAND Flash Z7F2E%I%

FiFea B w# g

Nf ctrl0 reg 0x000 BHIEERSO

Nf ctrl1 _reg 0x004 BHIEERS1

Nf_maddr0_reg 0x008 AEFEENER TR E IR K 32 {2

Nf maddri reg 0x00C AE R EHNERTTRE IS 8 LA
DMA &

Nf timing0_reg 0x010 Timingd ZH5EE

Nf _timingl_reg 0x014 Timingl &H1EsE

Nf timing2_reg 0x018 Timing2 H5E

Nf timing3_reg 0x01C Timing3 ZHEE

Nf timingd reg 0x020 Timingd &H1EsE

Nf timing5_reg 0x024 Timing5 ZH5E

Nf _timingb_reg 0x028 Timingb ZH1EsE

Nf timing7_reg 0x02C Timing7 H5E

Nf timing8 reg 0x030 Timing8 ZH1EsE

Nf timing9 reg 0x034 Timing9 ZH1EsE

Nf timing10_reg 0x038 Timing10 HEE

Nf _timing11_reg 0x03C Timingl1l &3

Nf _timingl12_reg 0x040 Timing12 HEH

Nf timing13_reg 0x044 Timing13 &3

Nf timingl4_reg 0x048 Timing14 HEH

Nf _timingl15_reg 0x04C Timingl5 EEsE

Nf _timing16_reg 0x050 Timing16 &1

Nf _timingl17_reg 0x054 Timing17 HE

Nf timing18_reg 0x058 Timing18 1328

Nf fiforsta_reg 0x05C FIFO RS 1EEE

Nf_interval reg 0x060 ’HAP‘?\ it #IEZ BRI EFRREEE S
FaE

Nf ecmdintval reg 0x064 185K 2 Bl B PRAT B AL B & F a5

Nf _fiftimout_reg 0x068 FIFO #BRAT32%

Nf fiflevelO reg 0x06C FIFO E{&E1E#F

Nf fiflevell reg 0x070 FIFO S{EI1E#F

Nf wp_reg 0x074 WP (FRES 1258
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FHEHRBAM R ik

Nf fifree reg 0x078 FIFO {§as & 7Fs2
Nf state reg 0x07C RS TFRE
Nf_intrmask_reg 0x080 dltf Rk (LS 7
Nf_intr_reg 0x084 =l y g )
Nf debug reg 0x088 debug ZH 1758
Nf_errclr_reg 0x08C R B S ESE
Nf_dmardcnt_reg 0x090 DMA iET1 14 HRTRORI S 8 4E
Nf_dmardsparcnt_reg 0x094 DMA it spar R{E X BIRYRI K HIE
Nf_dmawrcnt_reg 0x098 DMA B T1i{E HRTRRI S 8 iE
Nf_dmawrsparcnt_reg 0x09C DMA B spar 3R{EHRIRIRI K EIE
Nf_intwrcnt_reg 0x0A0 NAND O B {E Y a1H| K #IE
Nf_intasyrdent_reg 0x0A4 NAND #E O B iR L iR S HIE
Nf_intsyntogrdcnt_reg 0x0A8 :QND BORILE tog BRIFSRIR R A
Nf_encodefincnt_reg 0x0AC —RIEK Y ECC RS ST ROR Bt =8
Nf_encodedatcnt reg 0x0BO ECC #mhd & X # 58
Nf_decodefincnt_reg 0x0B4 —RiER B EY ECC BIE FERR T 2135
Nf_errlocation (4% (x-1)+1) reg | 0xOB8+0x10%* (x-1) | $EHRZEL (4% (x-1)+1) HFF2E
Nf_errlocation (4% (x-1)+2) reg | OxOBC+0x10% (x—1) IR ENL (4% (x-1) +2) BfFEE
Nf_errlocation (4% (x=1)+3) reg | 0x0C0+0x10% (x-1) | $HIRELL (4% (x-1)+3) F1F S
Nf_errlocation (4% (x-1)+4) reg | 0x0C4+0x10%* (x—1) IR ENL (4% (x-1) +4) BT1FEE
prot_space0_| 0x2D0 S{RipHi =8 0 RRAK 32 {iithiik
prot_space0_h 0x2D4 5fxipisit =8 0 TRRS 8 fisthiit
prot_spacel | 0x2D8 S{RPHitz 8 EE 0 _F PR 32 {fiithit
prot_spacel_h 0x2DC S{Ripiibz=E g 0 LRSS 8 fiithilk
prot_space? | 0x2EO0 Bi{RipthitzsEEs 1 TIR{K 32 [ttt
prot_space2_h 0x2E4 S{RipHiibzSE g 1 RS 8 btk
prot_space3_| 0x2E8 BS{RiPHEES B 1 _EPR{K 32 {soithiit
prot_space3_h 0x2EC SiRipiiibz=a g 1 LR 8 btk

FE: R xEUEA 1732,

5.17.3 HEF23HHH

5.17.3.1 Nf_ctrl0_reg (0x000)

5 i EE | ElufE iR
nf_spare_size 31:9 RW 0x0 spare_size it B
nf_spare size en |8 RW 0x0 spare_size {ERE{L

ECC Z$E &
_ 3'ht: 2fi
ecc_correct 7:5 RW 0x7 3'h3: 41
3'h7: 81
ecc_enable 4 RW 0x1 ECC fsERE{L
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5

BN

ik

nf_inter_mode

3:2

RW

0x0

NAND Flash 3ZEOH#ET
2'b00: Asyn

2'b01: ONFI Syn
2'b10: Toggle Asyn

df_width

RW

0x0

DA EETIZE, NEONFI BFHLERTAHY
0: 8 fiL%
1: 16 %

nf_enable

0

RW

0x1

NAND flash {&HIZRFERENL, B 1 RRITHIZZFTIF

5.17.3.2 Nf_ctrl1_reg (0x004)

13 fir 5 | EufE ik
reserved 31:19 | RW 0x0 {RE8
6c0_bypass 18 RW Ox L3R ecc ?ﬁﬁgfiﬂﬂ#;ﬂ%% 13" hff B, ecc K&
- Ih&E bypass, 1 FRRIZINREEEE-
rb_share_en 17 RW 0x0 4G EERE 1 A rb_n{E55E8E, B 1 A{FRE.
ecc_data_first_en | 16 RW Ox1 SLiEN ECC ¥R, ARBFIEANITNEHE.
FEEX THEAEY, SEm 1, &M 1. 6ns. onfi
samp|_phase 15:0 | RW 0x2 E#. toggle WX THUEIERAFBALIETI EIHA,

ﬁiﬁﬁﬂj]u 1, iﬁﬁﬂj]u 0 5nSo 'I/?('fﬁzzﬁ?jg Oo

5.17.3.3 Nf _maddrO _reg (0x008)

i/

fi

=]

EffE

ik

dt_addrO

31:0

RW

0x0

Rz AR FF 2 B b YR 32 i

5.17. 3.4 Nf _maddr1_reg (0x00c)

2} fi 5 | §fufE ik
HWE dma SHIERTEY lens B . ZRIAJ 0x40, 2
dma_wlens 31:24 | RW 0x40 fi% 4 3%, B lens KEEBRIA Y 64%4 205,
dma_r lens 23:16 | RW 0x40 % E dma iEEIERTAY lens KE
dma_empty 15:9 | RW 0x0 1REg
dma_en 8 wo 0x0 DMA fRia{EBELL, 1B 1 $=HIS5FFRI#1T DMA 1550 .
dt_addr1 7:0 RW 0x0 AF R EEEAFTR G MUEAYS 8 i

5.17.3.5 Nf_timing0_reg (0x010)

2} fi 5 | §fufE ik
asy_timparal 31:16 | RW 0x3 tCLS—tWP
asy_timpara0 15:0 RW 0x3 tCS—tCLS
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5.17.3.6 Nf_timingl_reg (0x014)

2} fi 5 | §fufE ik
asy_timpara3 31:16 | RW 0x28 tWH
asy_timpara2 15:0 RW 0x28 tWP

5.17.3.7 Nf_timing2_reg (0x018)

5 i EE | 8fifE ik
asy_timparab 31:16 | RW 0x3 tCLH-tWH
asy_timparad 15:0 RW 0x3 tCH-tCLH

5.17.3.8 Nf _timing3_reg (0x010C)

5 i KE | EhifE i35
asy_timpara7 31:16 | RW 0x6 tCH-tWH
asy timparab 15:0 | RW 0x6 tDQ_en, BENX

5.17.3.9 Nf _timing4 reg (0x020)

i fr | ®5 | 848 ik

asy_timpara9 | 31:16 | RW 0x28 tREH

asy_timpara8 | 15:0 |RW 0xa0 tWHR- (s10-s9) — (s3+s4+s5+h' 1), >120ns, //tCCS>200ns

5.17.3.10 Nf_timing5_reg (0x024)

2} fi 5 | §fufE ik
asy_timparalf 31:16 | RW 0x30 tADL- (s2+s3+s4+s5+s6-h'1), //tCCS> 200ns
asy_timparal0 15:0 RW 0x50 tRC

5.17.3.11 Nf_timing6_reg (0x028)

15 fiL wE | §4E ik
syn_timparalé 31:16 | RW 0x20 tCALS+tCH (3 {E tCK)
syn_timparal 15:0 RW 0x41 tCAD+tCS—s3-s5

5.17.3.12 Nf_timing7_reg (0x02C)

b fi ®E | EhfE ik
syn_timpara3 31:16 | RW 0x05 tDQ_en, BENX
syn_timpara2 15:0 RW 0x20 tCK
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5.17.3.13 Nf_timing8 _reg (0x030)

) | %5 | s ik
syn_timparab 31:16 RW 0x10 0. 5tCK
syn_timpara4 15:0 RW 0x19 tCAD-tCK-s3-h'2
5.17.3.14 Nf_timing?_reg (0x034)

5 fir EE | 8fifE iR
syn_timpara7 31:16 | RW 0x62 tCCS (n*tCK>500ns) —s3-s5-tCALS—h'2
syn_timparab 15:0 RW 0x40 tWHR>80ns
5.17.3.15 Nf_timing10_reg (0x038)

5 fir EE | 8fifE iR
syn_timpara9 31:16 | RW 0x38 >1.5tCK , (n+0.5) tCK+tCH, n>=1
syn_timpara8 15:0 RW 0x20 tCK (0. 7571. 25 {Z)
5.17.3.16 Nf_timing11_reg (0x03C)

5 fir EE | 8fifE iR
reserved 31:16 | RW 0x00 %58
syn_timparali 15:0 RW 0x09 tCK—tCALS
5.17.3.17 Nf_timing12_reg (0x040)

b iz x5 | SfuE ik
syn_timparal3 31:16 | RW 0x50 tCKWR =n*tCK —tCALS (n>=2) (ZEiX{& 1. 5tCK)
syn_timparal2 15:0 RW 0x20 tWRCK>20ns (n*tCK) (GEZiN{E tCK)

5.17.3.18 Nf_timing13_reg (0x044)

) | w5 |stE #ik
tog_timparali 31:16 RW 0x14 tWPST
tog timparal0 15:0 RW 0x0a tWPRE

5.17.3.19 Nf_timing14 _reg (0x048)

2} fx =5 | §fuE ik
tog_timparal 31:16 RW 0x08 tCLS—tWP
tog timpara0 15:0 RW 0x08 tCS—tCLS
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5.17.3.20 Nf_timing15_reg (0x04C)

) | %5 | s ik
tog_ timpara3 31:16 RW Oxc8 tWHR/tWHR2 (120/300ns)
tog_timpara2 15:0 RW Oxc8 tADL (300ns)

5.17.3.21 Nf_timing16_reg (0x050)

5 iz EE | ElufE R
tog_timparab 31:16 RW 0x08 tCLH-tWH
tog timpara4d 15:0 RW 0x08 tCH-tCLH
5.17.3.22 Nf_timing17_reg (0x054)

5 iz E=E | ElufE R
tog_timpara?7 31:16 | RW 0x20 tRPST| |tWPST (25ns+0. 5tDSC)
tog timparab 15:0 RW 0x0a tRPRE | | tWPRE

5.17.3.23 Nf_timing18_reg (0x058)

5 fir EE | 8fifE iR
tog_ timpara9 31:16 RW 0x14 tRPSTH
tog_timpara8 15:0 RW 0x08 0. 5tDSC
5.17.3.24 Nf_fiforsta_reg (0x05C)
b iz x5 | SfuE ik
reserved 31:12 | RO 0x0 1REg
fifo full _real 11 RO 0x0 FIFO i#%%3E
fifo_empty_real 10 RO 0x1 FIFO LB
fifo_count 9:0 RO 0x0 FIFO HETMEBIERE, —MNRER4

5.17.3.25 Nf_interval _reg (0x060)

5 | w5 | miuE ik
reserved 31:16 | RO 0x0 1=E8

PN : S EHR B T .

interval timpara | 15:0 RI Ox0 nd, Hilt, FWEERETEIEMRE, SANETE

fn 1, FBETETEJEEN 2ns,

5.17.3.26 Nf_cmdintval _reg (0x064)

15 i £E | EhifE ik
o, e p i e e ’
cmd_interval _param | 31:0 RW 0x30 lz;‘zjr:i]ﬁ’lﬁ'ﬂé]lé]ﬁm, SAESEM 1, BREE
=] o
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5.17.3.27 Nf_fiftimout_reg (0x068)
15 i WE | 8B 3%
fifo_timout_param | 31:0 RW 0x800 ;;th:]sﬁﬁrh-l_;&%%’ ENE®EM1, BETEfEE

5.17.3.28 Nf_fiflevel0 _reg (0x06C)

15 far x5 | EhifE i)

reserved 31:4 RW 0x0 1=E8

FIFO F{EIEEE
4'b0000: FIFO B#iE
'b0001: FIFO >= 1/8 full
'b0010: FIFO >= 1/4 full
'b0011: FIFO >= 3/8 full
'b0100: FIFO >= 1/2 full
'b0101: FIFO >= 5/8 full
'b0110: FIFO >= 3/4 full
'b0111: FIFO >= 7/8 full
'b1000: FIFO 5%

fiflevelO_sel 3:0 RW 0x2

E R T R S

5.17.3.29 Nf_fiflevel1 _reg (0x070)

5 | w5 | s ik

reserved 31:4 RW 0x0 1=E8

FIFO FR{EIEEE
4'b0000: FIFO FTo¥iE
'b0001: FIFO <= 1/8 empty
'b0010: FIFO <= 1/4 empty
'b0011: FIFO <= 3/8 empty
'b0100: FIFO <= 1/2 empty
'b0101: FIFO <= 5/8 empty
'b0110: FIFO <= 3/4 empty
'b0111: FIFO <= 7/8 empty

fiflevell_sel 3:0 RW 0x1

A DA MDD AD

5.17.3.30 Nf_wp_reg (0x074)

15 i HE | §(ifE ik
reserved 31:1 RW 0x0 =B
NAND Falsh $[0 WP {¥5EL.
f 0 RW 0x1 _ .
e i 0 FRERIPITF.
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b} fir x5 | ElufE iR
reserved 31:1 Wo 0x0 =&
fifo_free 0 Wo 0x0 B FIFO 21, &BH.
5.17.3.32 Nf_state reg (0x070)

2} iz EE | ElufE R
reserved 31:30 | RO 0x0 =&
eccbypass_sta 29 RO 0x0 ecc_bypass RSB,
prot_err 28 RO 0x0 RIF = EIE R EIRS
rb_sta 27:24 | RO OxF RB_N #ZOHVIRTS
axi_wr_err_sta 23 RO 0x0 axi 8%
axi_rd_err_sta 22 RO 0x0 axi IE£$HIR
axi_dsp_err_sta | 21 RO 0x0 IR IR
ecc_errover_sta | 20 RO 0x0 B ARG Se E
ecc_error_sta 19 RO 0x0 ECC UG B
ecc_right_sta 18 RO 0x1 ECC #:i& IEH
ecc_finish_sta 17 RO 0x0 ECC #3258 5¢
ecc_busy sta 16 RO 0x0 ECC #35G T
reserved 15 RO 0x0 =&
dgs_gate_sta 14 RO 0x0 dgs [ THERTES
re_gate sta 13 RO 0x0 re_n| JEIRAS
page finish_sta 12 RO 0x0 nand S OUBURRAFSERL (5 next_omd B, Fi e

- - LSERE, AER)
cmd_finish_sta 11 RO 0x0 T?jfjg ﬁ;\;%fﬁ%ﬁﬁ (5 next_omd ff, BT
< JC A, &uﬂ?)

cs_sta 10:7 RO OxF RIERTS
fifo_timeout_sta | 6 RO 0x0 fifo #BAT
fifo_full_sta 5 RO 0x0 fifo i
fifo_empty_sta 4 RO 0x1 fifo 2
dma_finish_sta 3 RO 0x0 dma Fh%

. dma BIHEIRIETTAK (B next_cmd Bf, ETBHSTT
dma_pgfinish _sta | 2 RO 0x0 RE, A2
dma_busy_sta RO 0x0 dma 1= HIEE T
nf_busy sta 0 RO 0x0 nandf | ash &I 25T
5.17. 3. 33 Nf_intrmask_reg (0x080)

15 i EE | EfifE R
reserved 31:19 | RW 0x0 RE5
prot_err_mask 18 RW 0x1 PR3P ZS 8] 3E S 1 18] M5 AL
rb_state_mask 17:14 | RW OxF rb_n {85 busy F T 5L

V1.0 (2023-10-16)

WA © XEEERARBIRAH

248



__ Phytium«is

IR RIE AR
5 S
15 i EE | EME iR
ecc_right_mask 13 RW 0x1 HiR{E S P gL
ecc_finish_mask 12 RW 0x1 ecc Fehk 5 B B kAL
reserved 1" RW 0x0 {RE8
dgs_gate mask 10 RW 0x1 das | & FT T o i B ik L
re_gate mask 9 RW 0x1 re_n [ =T FF p i Rk L
page_finish mask |8 RW 0x1 nand 3£ T13{ESE A P T R i L
cmd_finish_mask 7 RW 0x1 nand 1& [ %4 5T Ak P T R i i
fifo_timeout_mask | 6 RW 0x1 fifo #BAT R If R gL
fifo_full_mask 5 RW 0x1 fifo JyifkHh B B i
fifo_empty_mask 4 RW 0x1 fifo AT PR R{L
dma_finish_mask 3 RW 0x0 dma 3R1ESE R F BT ST AR 50 B R ik i
dma_pgfinish_mask | 2 RW 0x1 dma 134 5T Ak F BT R i L
dma_busy_mask 1 RW 0x1 dma 1 TR TS A BT FEd oL
nf_busy _mask 0 RW 0x1 nandf | ash $&5l 23 TR 7S 87 R i 1oL

5.17. 3. 34 Nf_intr_reg (0x084)

2} fi S | EiE ik

prot_err_intr 18 W1c 0x0 RIPZEIAEE G R RRORSAL, B 1 5B
rb_state_intr 17:14 | WiC 0x0 rb_n {55 busy FRTIRESAL, B 1 BT

: . IR PRTIRTS{L (ecc_err, ecc_over, dsp_err) ,
ecc_right_intr 13 W1C 0x0 T 1 SR chi,
ecc_finish_intr 12 W1C 0x0 ecc STERPBTIRESLL, B 1 BRRTRR.
reserved 1" W1C 0x0 {~E]
dgs_gate_intr 10 W1cC 0x0 das | HEFT FFRUIRTSAL, 5 1 /5RRP .
re_gate_intr 9 W1c 0x0 re_n | JIEFTFHRECIRSAL, B 1 7EFRFBET,
page finish intr |8 wic 0x0 nand ¥ O TURMETER P ETIATSAL, 5 1 75+ #.
omd_finish_intr 7 wic 0x0 nand O LT PERSA, 5 1 BT H.
fifo_timeout_intr |6 Wic 0x0 fifo B HPRTIRESAL, B 1 BT,
fifo_full_intr 5 wic 0x0 fifo AMPHTIRTSNAL, B 1 BT H.
fifo_empty intr 4 wic 0x0 fifo A HETIKENL, 5 1 BT
dma_finish_intr 3 W16 0x0 dma ¥R1ETERK R W TERL PRTIKSAL, B 1 JERR M,
dma_pgfinish_intr | 2 W1C 0x0 dma TUIR{ESE R P RTIRASNL, B 1 5B FHT.
dma_busy_intr 1 wic 0x0 dma = HISRITRS P RCRSAL, B 1 BRI
nf_busy_intr 0 WG Ox0 nandf | ash I ITIRSHETRSAL, B 1 7FRRF

5.17. 3. 35 Nf_debug reg (0x088)

2} fx =5 | §fuE ik
reserved 31:12 | RO 0x0 &8
decoder_fsm 11:8 RO 0x0 RIS YENRS
main_fsm 7:4 RO 0x0 ISR YRS
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5 ShMg
5 i EE | A ik
dam_fsm 3:0 RO 0x0 DMA £ B L BN 7S
5.17.3. 36 Nf_errclr_reg (0x08C)
5 i EE | A ik
reserved 31:5 W1-1 0x0 1REg
prot_err_clr 4 W1-1 0x0 FRIPHBLEIESE T 0] 55 1R 5 PR
ecc_error_clr 3 W1-1 0x0 ecc FEIRFMH
axi_wr_err_clr 2 W1-1 0x0 axi GigiREM%R
axi_rd_err_clr 1 W1-1 0x0 axi %5 1=8 MR
dsp_err_clr 0 W1-1 0x0 IR FFEIR AR
5.17. 3. 37 Nf_dmardcnt_reg (0x090)
b far EE | EiifE ik
dma_rd_cnt 31:0 RO 0x0 dma IETURENRIRFR K IR
5.17. 3. 38 Nf_dmardsparcnt_reg (0x094)
b i EE | SfuE ik
dma_rd_spar_cnt | 31:0 RO 0x0 dma i spar ¥R{EYRTHIRI K EIE

5.17. 3. 39 Nf_dmawrcnt_reg (0x098)

5

fir x5 | EhifE i)

dma_wr_cnt

31:0 RO 0x0 dma B TT#R4E L BRI R K B IR

5.17. 3. 40 Nf_dmawrsparcnt_reg (0x09C)

5

fir x5 | EhifE i)

dma_wr_spar_cnt

31:0 RO 0x0 dma 5 spar 3R{EH BRI R EIE

5.17.3.41 Nf_intwrcnt_reg (0x0AO)

15 far EE | EfifE 3%
int_wr_data_cnt | 31:0 RO 0x0 nand ¥EO SR EY IR K EIE

5.17.3.42 Nf_intwrent_reg (0x0A4)

15 £ | ®E | SHE 3%
int_asy rd data_cnt | 31:0 | RO 0x0 nand ¥ 0 5% 1R E Y iRkl K HIE
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5.17. 3. 43 Nf_intwrent_reg (0xO0A8)

15 fi | ®E | EfE iR
int_syn_tog rd data_cnt | 31:0 | RO 0x0 nand ¥EOFE$ B tog IR EY RIS IIE

5.17. 3. 44 Nf_encodefincnt_reg (0x0AC)

1 i wE | EfifE ik
reserved 31:8 RO 0x0 1=E8
int_encode_finish count | 7:0 RO 0x0 —RIER Y ECC 4RALSER R Btk

5.17. 3. 45 Nf_encodedatcnt_reg (0x0BO)

15 i EE | E(E ik
reserved 31:8 RO 0x0 1~E]
int_encode_data cnt | 7:0 RO 0x0 ECC 4mAL % i 113158

5.17.3. 46 Nf_decodefincnt_reg (0x0B4)

i fr | &5 | EffE ik
reserved 31:17 | RO 0x0 1=E8
int_decoder_finish_cnt | 16:0 | RO 0x0 —RIEK B ECC RIGSERIT# 23

5.17.3.47 Nf _errlocation (4*%(x-1)+1) _reg

5 e | 5 | EhifE ik

% 1+ (x-1) /4 A~ 512B FHRYFEIR ML -
31:16: 22 MEiRtthit

31:0 |RO 0x0 15:0: 81 Mgzt

A BORREBRER.

x BB} 1732,

int_err_location
(4% (x=1) +1)

5.17.3.48 Nf _errlocation (4*(x-1)+2) reg

15 fu | &5 | Sfufa ik

F1+(x-1) /44 512B ZH RS IR HbLE
31:16: £ 4 MEiRtthut

31:0 | RO 0x0 15:0 : 25 3 PMEIRMbUE

E: UsERE A 4/8 HIEHMRILE HEFE M.
x BUE N 1732,

int_err_location
(4% (x-1) +2)
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5.17.3.49 Nf _errlocation (4*(x-1)+3) reg

15 fu | &5 | Sfufa ik

F 1+ (1) /44 512B ZH RS IR HbLE
31:16: £ 6 MRttt

31:0 | RO 0x0 15:0: 2B 5 MEi=HbE

I iERE N 8 MIRHEL F FRS B,
x BB N 1732,

int_err_location
(4% (x-1) +3)

5.17.3.50 Nf_errlocation (4*%(x-1)+4) reg

15 fu | &5 | Sfufa ik

F 1+ (1) /44 512B ZHRVE IR HbLE
31:16: £ 8 MRttt

31:0 | RO 0x0 15:0: 2B 7 MEiRHbiE

I iERE N 8 MIRHEL FFZ B,
x BB 1732,

int_err_location
(4% (x-1) +4)

5.17.3.51 prot_space0_| (0x2D0)

15 b | 5 | EhifaE ik

S{RiP btz B 0 RBRAYIK 32 fudtbit, %5
32'5555_6666, BE NRIFTEIRIE 32 fitbit, 5
RiIP=EIMABFE .. B 32'h7777.8888, B 5
32'h1234_5678, BEHIERIPTIE, AILUIEEIEE.

prot_addrQ_| 31:0 RW 0x0

5.17.3.52 prot_space0_h (0x2D4)

15 fu | &5 | Sfufa ik

reserved 31:8 | RW 0x0 1=E8

BfR{pitbit =B 0 TIRAVE 8 fiithtik, #RIERIE

prot_addr0_h 7:0 RW 0x0 e s oy om s e oo
AEeuEfFs, BERUSHES.

5.17.3.53 prot_spacel | (0x2D8)

5 e | 5 | EhifaE ik

S{R{pbzsE R 0 LRAVAR 32 bk, &5
32'5555_6666, BE NRIFTEIRIE 32 fittbit, 5
RipEEIMUAFE .. B 32'h7777.8888, B 5
32'h1234 5678, RIS RIF=TIE, AJLUIEEES.

prot_addr1_| 31:0 RW 0x0
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5.17. 3. 54 prot_spacel_h (0x2DC)

15 fu | &5 | Sfufa ik

reserved 31:8 | RW 0x0 =B

BRiFMU=EE 0 LIRAYS 8 firitit, #HBIERIE

prot_addr1_h O R 00 ey mERNEEER

5.17.3.55 prot_space2 | (0x2EQ)

15 fu | &5 | Sfufa ik

S{riP btz B B 1 RBRAIK 32 frdtbib, %
32'5555_6666, BE NRIFZEIHIE 32 frtbilt,

Rip=EMUBHR . E 32'h7777_8888, H
32'h1234_5678, BEHIERIPEIE, AILUIEEIES

prot_addr2_| 31:0 RW 0x0

irr]irr]irr]

5.17.3.56 prot_space2 _h (0x2E4)

15 fu | &5 | Sfuf ik

reserved 31:8 | RW 0x0 =&

BfRipibibzsE) B 1 REREYES 8 ik, BAERIE

prot_addr2_h PO MY sesunsE, BERLEES

5.17.3.57 prot_space3 | (0x2E8)

e i | 5 | suE ik

S{riPtbitzs B 1 EBRAIIK 32 fdtbit, %5
32'5555_6666, BENRIPZEIRVK 32 fiitbit, B
RipEEIMABE .. B 32'h7777.8888, B 5
32'h1234_5678, MPIERIPTIE, AILUEEES.

prot_addr3_| 31:0 RW 0x0

5.17. 3. 58 prot_space3_h (0x2EC)

15 fu | &5 | Sfufa ik

reserved 31:8 | RW 0x0 =B

BRiFMU=E R 3 LIRIS 8 fritit, #HBIERIE
AESNEHFR, BERUETHERS

prot_addr3_h 7:0 RW 0x0

5.18 12S 5 2&

128 B MW FH MR E Z BT NBIERMMHIEN—F S LinE, 128 25125
FELI SRR &L & S
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5.18.1 #2{Ei}AR

L Channe 10 Bt & F9 151,
® Transmitter 23

1.
2.

3
4.
5

6.

fEREEE 128 12588, HIS IER HHE|A 1;

18IT APB #21, [E] LTHR 1 RTHR FFHEFENFELEXNHIE, HHED
FIFO (#Bid{E, B{&i&iT RFCRO F1 TFCRO BN EHFRIEE) ;

WE TCRO H 1788, WELIEHIEL resolution;

W E P {EREFF K ;

WE ITER J9 1, {FRE 12S 15HI8SA0 & E THAE;

WE TERO A1, HiZBERN A X EREITH, FiaIiE.

® Receiver 15T,

N o o s~ D~

[FREEEA 125 inIRE, BIS IER HEH[A1;

W E RCRO FH 1788, WEIZINEIER] resolution;

& E P EREFF X 5

WE IRER Jg 1, {FEE 128 #2438 a0IE IR ThEE ;
fFREIZIBIERIRWAELR, BIE RERO HEEH 1;

FEEDEREISk, BNIEWETE FIFO 2ABRIAN) trigger {E;

B3 APB 3%, iEBY LRBR F RRBR ANE 1728, IFUNEIMIEIREIE

12S ?IﬁFlJ%%E’J DMA 153K
B I2SIBHISREETEE DM BRRT, EXRENOT:

1.
2.

ExBEESFR, BFHHEARTFIZRAY DMA 1 128 =HI3F Bk 811 ;

12S = #28 ERTEREHE c1k_nand (600MHz) fu clk_sio(50MHz) , My 4418 &
HIRT$H1E S H clk_nand (600MHz) 43371152 . i@ TECE FRAC_DIV, EVEN_DIV
Z 7725 ST MCLK &1 SCLK AU 457 ;

fERE 12S AiE & R iR

BCE DMA BIEHE XS, BHASE DMA R 3THE;

f£8E 128 FI4H{E 5, 5% RIE 128 REEIRT &%

5.18.2 HERIIR

& 5-54 12S HFTEEEE it

=L Eivht

125

0x000_2800_9000
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KRR IET AR
5 M
£ 5-55 128 FHEHRIIK
oA e 1w ik
|ER 0x000 EHlEREEH
IRER 0x004 FEHIEE R RE
ITER 0x008 ¥l & X AR R BE
CER 0x00C 2 FEiT P gEIE S
CCR 0x010 AP AC B B E RS
RXFFR 0x014 W FIFO 5/ H 178
TXRRF 0x018 K% FIFO B HEes
LRBRx 0x020+x*0x40 | 348 BRI OSBRI A S ERIEN S T
LTHRx 0x020+x*0x40 | 2 FERIEONBEAL RN A FERIENSEE
RRBRx 0x024+x*0x40 | 3248 R OSBRI A FERIEN S Fa
RTHRx 0x024+x*¥0x40 | IR FEEONBALENAFERIBENSEFS
RER x 0x028+x*¥0x40 | 3ZEWEBIE x [FHEFSHIAL
TERx 0x02C+x*0x40 | K IXIEIE x [FREFEHI AL
RCRx 0x030+x*0x40 | IEHIIZWEIERY resolution, FEFFIESFRIBFAT, SN
TCRx 0x034+x*0x40 | $THI A X HIER resolution, FEIEFIESFREBFRAT, SLH
I SRx 0x038+x%0x40 | REPRASF1ERR
IMR x 0x03C+x*¥0x40 | RIS & 1725
BUGE RIS FESE, EEUZAL, RSBERBEWERERE R, [
RORx 00O | mmms B ERALE
X BHRESFES, FEEUZA, MEBBRARHERHE DR, [
TORx MO | mmmsEERALL
REBFWFIFO FEFREEE, STZHE, ik Pr; EET
RFCRx B0 | e o iR T, SRBEEEN
REXE FIFO FEFFUEE, KTiZHE, ik Pr; EET
TFORx 00O | e o smor FEaE R T, SRBHEERN
RFF x 0x050+x%0x40 | B 1 ;5RRIZIBIEFE FIFO
TFF x 0x054+x%0x40 | B 1 ;5K iZiBIE %1% FIFO
RXDMA 0x01C0 % DMA HIE S5
RRXDMA 0x01C4 % DMA ELF 7 a8
TXDMA 0x01C8 S DMA BB S 558
RTXDMA 0x01CC E DMA EfiE e
FRAC_ DIV 0x0C00 NSRS TR
EVEN_DIV 0x0C04 12S RS E R

FE: RP xEUEEER 073,

5.18.3 HE23HH

BEY55.17.3.875.17. 3. 23 IS EEHREEMUt P x RRBES, RETEEHA 073,
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KSR RIETA
5 Mg
5.18.3.1 IER (0x0000)
i fir E4E] S iR
reserved 31:1 RO 0x0 =B
IEN 0 RW 0x0 128 #RIRBERE: 1 AfFERE; 0 AEHA,
5.18.3.2 IRER (0x0004)
i 172 4] S{iE iR
reserved 31:1 RO 0x0 =B
RXEN 0 RW 0x0 FRIBRSERE: 1 AfFERE; 0 AXF
5.18.3.3 ITER (0x008)
i 172 4] S{iE iR
reserved 31:1 RO 0x0 %58
TXEN 0 RW 0x0 RIERREERE; 1 FfFERE; 0 AXHL
5.18.3.4 CER (0x0000C)
i 172 4] S{iE iR
reserved 31:1 RO 0x0 %58
CLKEN 0 RW 0x0 AT$hAE R ERE : 1 AfFERE; 0 Juxil,
5.18.3.5 CCR (0x0010)
i fir E4E] S iR
reserved 31:5 RO 0x0 %58
WS ¢ K% SCLK #9431,
Wss 4:3 RW 0x0 00: 1670
' X 01: 244
10: 324
B RS S
000: Fohfsh THE;
_ 001: 12 EEARI14%;
SCLKG 2:0 RW 0x0 010+ 16 BHIEI I,
011: 20 BEEAFIE;
100: 24 FHARITZ.
5.18.3. 6 RXFFR (0x0014)
i i 4] S{iE iR
reserved 31:1 RO 0x0 %58
RXFFR 0 RW 0x0 HWBASIEN: 1 84; Ba1Y3 0,
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5 Mg

5.18.3.7 TXRRF (0x0018)

5 fir 5 S ik
reserved 31:1 RO 0x0 =B
TXFFR 0 RW 0x0 KRENFIEN: B1E462; BapYa 1.
5.18. 3.8 LRBRx (0x0020+x*0x40)

15 fir g5 Sl ik
LRBR 31:0 RO 0x0 EEBER
5.18.3.9 LTHRx (0x0020+x*0x40)

5 fir 5 s ik
LTHR 31:0 Wo 0x0 EREERE
5.18.3. 10 RRBRx (0x0024+x*0x40)

5 fir 5 S ik
RRBR 31:0 RO 0x0 AiEWER
5.18.3.11 RTHRx (0x0024+x*0x40)

15 fir g5 S ik
RTHR 31:0 wo 0x0 AEREEE
5.18. 3. 12 RERx (0x0028+x*0x40)

15 fir g5 Sl ik
reserved 31:1 RO 0x0 =B
RXCHEN 0 RW 0x1 HEWOEEERE: 1 ERE; 0 X
5.18.3.13 TERx (0x002C+x*0x40)

15 fir g5 Sl ik
reserved 31:1 RO 0x0 %58
TXCHEN 0 RW 0x1 KIXBEFERE: 1 FFERE; 0 IXHF.

5.18. 3. 14 RCRx (0x0030+x*0x40)

I i BB SNiE R
reserved 31:3 RO 0x0 =28
FKACE.
WLEN 2:0 RW 0x5
X 000: ZBEFH; 001: 121,
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KBRS SRR
5 ShMg
i fir jE 4] SN iR
010: 16 {i; 011: 20 {iL;
100: 24 {if; 101: 32 {if.
5.18.3.15 TCRx (0x0034+x*0x40)
i/ fr £ A=t S iR
reserved 31:3 RO 0x0 1RE8
FKEE.
WLEN 2:0 RW 0x5 000: REEFHK;  001: 124,
010: 16 {iL; 011: 20 {ir;
100: 24 fiL; 101: 32 {if.
5.18.3.16 ISRx (0x0038+x*0x40)
i i jE 4] S iR
reserved 31:6 RO 0x0 %58
TXFO 5 RO 0x0 KiExmt. 0 BB 1 AEE.
TXFE 4 RO 0x1 REZRN. 0 ARZTH; 1 AZR.
reserved 3:2 RO 0x0 %58
RXFO 1 RO 0x0 BWGREE . 0 RBRG 1 AEE.
RXFE 0 RO 0x0 FHUTETR . 0 AR ; 1 AT .

5.18.3.17 IMRx (0x003C+x*0x40)

15 o £S5 Sh{E R
reserved 31:6 RO 0x0 e
TXFOM S RW 0x1 LZEmb R 0 ARG 1 AR
TXFEM 4 RW 0x1 EZETZRRER. 0 ATREG 1 AR
reserved 3:2 RO 0x0 53
RXFOM 1 RW 0x1 BYCEL R . 0 ATRERG 1 AR
RXFEM 0 RW 0x1 TR Rl 0 ATRR; 1 AR

5.18.3.18 RORx (0x0040+x*0x40)

15 i w5 SHE 3%
reserved 31:1 RO 0x0 1=E8
RYCHO 0 RO 0x0 BB R HBEREWE XS 0 A8

;1 A

5.18.3.19 TORx (0x0044+x*0x40)

8

=]

EfE

iz}

reserved

RO

0x0

R
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KBRS SRR
5 Mg
15 172 EB SNhE (P2
% B LA A P
TXCHO 0 RO 0x0 ;&%E‘E‘fﬁ#/ﬁ Mk iEHEXFE. 0 B
;1 A

5.18.3.20 RFCRx (0x0048+x*0x40)

i fir ES S iR
reserved 31:4 RO 0x0 1RE8
RXCHDT 3:0 RW 0x3 BYUBERT LM AFR.
5.18.3.21 TFCRx (0x004C+x*0x40)

i i ES SifE ik
reserved 31:4 RO 0x0 =B
TXCHET 3:0 RW 0x3 RFEBEZT NMEZFLR.
5.18. 3. 22 RFFx (0x0050+x*0x40)

i fir ES S iR
reserved 31:1 RO 0x0 =B
RXCHFR 0 wo 0x0 BYBEENMN. 51 84; B31Y30.

5.18. 3. 23 TFFx (0x0054+x*0x40)

i/ i ES S{iE iR
reserved 31:1 RO 0x0 %58
TXCHFR 0 wo 0x0 AEBEENMN. B1E846; Bzp)a 1.
5.18.3.24 RXDMA (0x01C0)

i i ES S{iE iR
RXDMA 31:0 RO 0x0 {4 DMA 3= #2315 ¥
5.18.3.25 RRXDMA (0x01C4)

i 172 ES S{iE 1%
reserved 31:1 RO 0x0 =B
RRXDMA 0 wo 0x0 SE DONA A0 (GRiEY 0)
5.18.3.26 TXDMA (0x01C8)

i 172 ES S{iE 1%
TXDMA 31:0 RO 0x0 4 DMA $ZHIZR 5 N E
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YRR HRIE AR
5 IME
5.18.3.27 RTXDMA (0x01CC)
i fir ES S iR
reserved 31:1 RO 0x0 =B
RTXDMA 0 wo 0x0 SAIK%EDNAAND GEEYF0)
5.18.3.28 FRAC_DIV (0x0C00)
i 172 ES S{iE iR
reserved 31:24 RO 0x0 =B
INT_ DIV 23:16 RW 0x0 INBLSY ST BE B BB 4y, &K 255,
FRAC DIV 15:0 RW 0x0 INBUY SRR N EER 4y, BRK D 9999
5.18.3.29 EVEN DIV (0x0C04)
i i ES S{fE ik
EVEN_DIV 31:0 RW 0x0 B, #HITHEFFERH EREE S

5.19 CAN 354128

CAN #2882 CAN B RGP —1 T A, ATUA CAN RE&HiE. &EHBIEITE
FATHHRE R CAN M1, WA SRR AN SHITA X, LSRR FHITAIER . M cre
RH . MBS IRE; BUBURmRT, SR8 Z SRR TREAT IR, TRtk
R T A BUBITEE . ERIEF . AT ore KISIEIRME; HIMNEEHI TR RS
IRAIBEIRIE . K BEIREE ALY CAN 1223 3R 25 CAN2. O FR/E 8L AN 1S0 11898-1(2015) CAN
FD FR/EN

5.19.1 #{EAA
5.19.1.1 tEM#Na«L

1. B2E CAN_CTRL[0] 1 0, fREIA{FaE;
2. BCE CAN_CTRL[7]1 k1, EMAZPIRE;

CWONEZ 5 =D)
3. T2 E CAN_CTRL 1E3F &4, CAN_CTRL[11]5 0 %7 CAN #23%, 9 1 F 7= CAN_FD
[EE W

4. CAN ¥£#1288 = Bt4h 5 200MHz, FZE CAN_ARB_RATE_CTRL F0 CAN_DAT_RATE_CTRL
HEFESE, REEMRE;
5. FECE CAN_ACC_I1D0/1/2/3 & 7728750 CAN_ACC_1D0/1/2/3_MASK 7588, iR EEIX
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5 4ME
ID;
6. MREFZLIEHIE, [ CAN_TX_FIFO EANEIE;
7. BCE CAN_INTR FH1F8S, RE(FrEAIPHEIER,;
8. FCE CAN_CTRL[0] A 1, f&im{EERE.

5.19.1.2 HEIT{E

CAN #= 31 CAN FD X iE/EHERE
1. CPU/ZRZiH fth Master 18T H#7akiE CAN_FIFO_CNT HI|HTLEZ 28 [BlIRAS ;
2. iB3difia) CAN_RX_FIFO 3 CAN_TX FIF0 iEE#1E.

5.19.1.3 211

CAN #& %0 CAN FD &0 1R/EHEE] -

1. AR TX_FIFO AAZ, BEEIELEHIE, FERE CANCTRLI7]IA1, ®REZ
[G#2% CAN_XFER_STS[8], wIR{EHN 0, FRRFIEKIEMII;

2. WRE(ZI-1E4, EEIRE CAN_CTRLI0] A 0, FEI LA —ERIBEMTHR UG,
CAN_XFER_STS[10]H9{E 4 IDLE, F/Rf&EHI=LE

5.19.1.4 8

CAN $ZHlIZ B E 5 .

1. BHEHE{Lrst n, BIE/HETL;

2. BRE{I, iL[E CAN_CTRL (0x00) B RST 5 1 KL, AISLIIRFRASHIAR &
FRHAITEN

5.19.2 FHERIIR

%R 5-56 CAN Z7FE5R bt

=L Eivht

CANO 0x000_2800_A000

CAN1 0x000_2800_B000

% 5-57 CAN ZE=E5IFE

HEHEAM ke iR
CAN_CTRL 0x000 ESDia oy
CAN_INTR 0x004 rh i 25 77 28
CAN_ARB_RATE_CTRL 0x008 R IRRIEH T 7R
CAN_DAT_RATE_CTRL 0x00C BIRBIRERITH & Fae
CAN_ACC_IDx 0x010+x*0x4 | AIIEPURBITF x FFss, xBUEAN 073
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5 Mg

BERAWN ks iR
CAN_ACC_1Dx_MASK 0x020+x%0x4 | ATHEWGR AT x iS5 Fes, xBUEAR 073
CAN_XFER_STS 0x030 RS S TR
CAN_ERR_CNT 0x034 BRIt S TR
CAN_FIFO_CNT 0x038 FIFO it 85755
CAN_DMA_CTRL 0x03C DMA 155 Z 728
CAN_XFER_EN 0x040 RS e
CAN_INTR1 0x044 R 77 EE 1
CAN_FRM_INFO 0x048 ZW FIFO R BXINE B & FRS
CAN_TIME_OUT 0x04C FEYFIFO NSRBI E T 788
CAN_TIME_OUT_CNT 0x050 $ZUW FIFO I ENBUR BRI 8 & 725
CAN_INTR2 0x054 R E 78S 2
CAN_TX_FIFO 0x100"0x1FF | Zi%FIF0 EFE7EE
CAN_RX_FIFO 0x200"0x2FF | 3EUWL FIFO B2 F 5728
CAN_RX_INFO_FIFO 0x30070x3FF | HATHUAA S 158

5.19.3 HE:5HHH

5.19.3.1 CAN_CTRL (0x00)

) o EE | SuE R
reserved 31:12 | RO 0x0 =88
B E CAN #4l 88 CRC IR
FDCRC 11 RW 0x0 0: CAN RIGfER

1: 1SO CAN FD #I&#&5

FZE CAN {=H 22 T Him 2 E &%
|OF 10 RW 0x0 0: JEUKL FIFO JHBET & 3% 3 &
1: AKX E

BLE CAN #5138 7E & 3 oi At 2 75 7= 4 $E Ao 5 A = I
RFEDT 9 RW 0x0 0: A= $EIWITE Ak A
1: FEAE RIS AL P R

BCE CAN 4% S5 7E 13 B IR 2 & = 4 12U 5 AR

RFEIDF 8 RW 0x0 0: My 1D PTECAT =4 $ZF U 5E AR A
1: i 1D A PTECAS A 7= A F Ui Se A i
BmENL
0: AHEERENES
RST ! 190, e ES, CAN B EY can_olk BYSREL
B E L
reserved 6 RO 0x0 =B

FLE CAN #5885 & X MRS

0: %X FIFO NEBITEEW—MIFHITLIE, AL
TTS 5 RW 0x0 KX FIFO ZRYER, ZEMMERZSE

1: XX FIFO BHIBEHITAIE, ATRESIER A X FIFO
T, &IEMATSE R
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5 S
5 fir EE | SE ik

reserved 4:3 RO 0x0 =B

B E CAN 1Tl 854% U 1D #815{ERE
AIME 2 RW 0x0 0: FfsEgE

1: fE8E

BLE CAN 1Tl S5 1B lU & X 1R
TXREQ 1 RW 0x0 0: MsmriEst

1: EEER

ELE CAN 1Tl 25 R i s
XFER 0 RW 0x0 0: A fiERE

1: {FgE

5.19.3.2 CAN_INTR (0x04)

) | #5 | sm ik
303 o 25 ?S
ERIS 31 RO 0x0 RIRTHIRIGRE
0: ;F’_:E'X‘SI 1: l_:E'X‘Sl
: WIS A  RA RS
TERIS 30 RO 0x0 BIEW ’fﬁwum% 5 ”ik
0: I~ERL 1: 43¢
SERR T RIS IRTS
RERIS 29 RO 0x0 EWEEJEEPU?E b Uﬂ
0: T~ERL 1: 43¢
2 1% FIFO 2= R i R iR 7S
TFRIS 28 RO 0x0 Rix N Jﬂqpuﬁﬁgyfﬂk
0: ;F’_:E'X‘SI 1: l_:E'X‘Sl
EU FIFO 5% h B[R a IR 7S
RFRIS 27 RO 0x0 I A R y”jk
0: ;F’_:E'X‘SI 1: l_:E'X‘Sl
’gL‘l\' t‘n * 25 ‘A\ ‘IXIL%
PERIS 26 RO 0x0 FRAESRIR R ETRIA IR
0: TERL 1: 43¢
,gu‘\: %ﬂ: * = A ‘I;Q|§
PWRIS 25 RO 0x0 Rt ‘1qPLﬁﬁ?y”4k+
0: T~ERL 1: 43¢
l%\z‘ :t E b3 2K L\\ ‘chﬁ
BORIS 24 RO 0x0 . fﬁtﬁﬁgpuﬁﬁfy”iiﬁi
: NEXR : K
EIC 23 WO 0x0 AR AR
0: 1B 1: 5
> 1 MSE AR B S e
TEIC 22 Wo 0x0 fZLif;:E:EEPLf’HEiK%
: /B PR : JBPR
32| |4 e 2
REIC 21 Wo 0x0 i&qggzjﬁghﬂﬁ,?ﬁaﬁtﬁ%
HERGANT=1'5 : JBPR
> 1% FIFO 2 5 B&
TFIC 20 Wo 0x0 . - Iq]liﬁ’ﬁf
0: &R 1: Bk
FIFO &R li5 e
RF1C 19 WO 0x0 L - ’ﬁq]Lﬁ"Ef
0: Z:hE!B/% 1: }EIBI%
%‘\, ﬁ~= A :E 7N
PEIC 18 WO 0x0 K“Et%iffqpuﬁ’ﬁﬁ%ﬁt
0: &R 1: Bk
o S ch T S5 S
PWIC 17 WO 0x0 Pt . qjliﬁ’ﬁlzié
0: &R 1: Bk
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KBRS SRR
5 IME
15 172 #EE | §MNE (P
Bt RETER
BOIC 16 Wo 0x0 0. FER 1. BB
iR R RE
EIE 15 RW 0x0 0. TR 1. fEas
% 1% W15E A TR R B
TEIE 14 RW 0x0 0. TIEEE 1. fEa
?%lliz;-?ﬁlzthliﬁ{iﬁ‘é
REIE 13 RW 0x0 0. TiEsE s
%% FIFO Z EFLJHE
TFIE 12 RW 0x0 0. TiELE e
I FIFO SR I*.'ﬁﬁﬁ'é
RFIE 11 RW 0x0 0. T 1. [BE
P $ER SR RE
PEIE 10 RW 0x0 0. T 1. fEa
Boi 2 ch it A
R
PWIE 7 W OO o, rpse 1. e
Bt P AR
BOIE 8 RW 0x0 0. TS 1. [EE
%ia“eciﬂliﬂﬁ?‘&
EIS 7 RO 0x0 0, T -
& X MI5E EJZFFLJW(
TEIS 6 RO 0x0 0. RAEM 1. A
ST R ETIR S
REIS 5 RO 0x0 0. TAM 1. A
&% FIFO R ERIRAS
TFIS 4 RO 0x0 0 REM 1. A
U FIFO SR BTIR AS
RF1S 3 RO 00 o, FeEm 1. &M
PR R EIR 7S
PEIS 2 RO 0x0 0. THM 1. AM
ot & R IR TS
PWIS 1 RO 0x0 0. REM 1. AN
BEAER PRRTS
BOIS 0 RO 00 o, ReEm 1. &M
5.19.3.3 CAN_ARB_RATE_CTRL (0x08)
15 fr #E | §ME iR
reserved 31:29 RO 0x0 %58
APD 28:16 | RW 0x0 hEIF IR, 078191 FTROINTEE 178192
reserved 15:11 RO 0x0 %58
APH2S 10:8 RW 0x0 HERIAMELL 2 ERFEE . 077 R-KESEE 178
APH1S 7:5 RW 0x0 HERIAMELL 1 ERTEE . 077 R-KESEE 178
APRS 4:2 RW 0x0 HEIAEBETEE . 077 R"-KETERE 178
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KRR R AR
5 Mg
i | g5 | SmE ik
ARJW 1:0 RW 0x0 IR ERE. 073 RARELE 174

5.19.3.4 CAN_DAT_RATE_CTRL (0x0C)

i A EE | SfufE ik

reserved 31:29 RO 0x0 1RE§

DPD 28:16 | RW 0x0 HIBIH IR, 078191 RRSIMTERE 178192
reserved 15:11 RO 0x0 1RE]

DPH2S 10:8 RW 0x0 BARIZMGI 2 BREE. 077 RRKESEE 178
DPH1S 7:5 RW 0x0 BARIAAN 1 ERTEE. 077 RxKETGHE 178
DPRS 4:2 RW 0x0 HIRIAEBER TR, 077 R ~KEGHE 178
DRJW 1:0 RW 0x0 HiRIAE SRR . 03 RREEEE 174

5.19.3.5 CAN_ACC_IDx (Ox10+x*0x4)

x BYEH 073,
15 i EE | EME P70
reserved 31:29 RO 0x0 1=E8
_ Fc & CAN 1= 25 AT #ZUAI Mt 1D B, KA IDELE L
AIDx 00 R 00 o s s A FIFO.

5.19.3.6 CAN_ACC_IDx MASK (0x20+x*0x4)

xB{EH 073,
15 i s | S(iE ik
reserved 31:29 RO 0x0 %58
FZ E CAN #2392 UL 1D #15, R 53R ATt
AlDxM 28:0 RW 0x0 ID MLRYLIE A 1, NI ZBG s S bsise R 1D R PT
RIS o
5.19.3.7 CAN_XFER_STS (0x30)
i i EE | EME P70
reserved 31:11 RO 0x0 %58
RIS
XFERS 10 RO 0x0 0, 2 .
BBIR TS
RS ’ RO 100 o, sk 1. Erme
RIXIRZS
T 8 RO 0 o, kmiz 1. Fag
CAN 1 2 IR SHL A AR
FIES 7:3 RO 0x0 00000: AFRBE&LTRIRE
00001 : AbFFEIAIRE
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) | w5 | stE ik

00010: AT & IFIFHIHIRE

00011: AFEEHIBIAKT

00100: &bF&iX CRC KIIEIHIRTS
00101: AT & IEMTTERIRTS

00110: ALFIFYUHTHIFKE

00111: ALTFHEPHTHIARES

01000: Ab-F3EUL CRC KIIEIAK T
01001: AbFHEPMTERARZS

01010: Ab-Fhi[BIFEIRZS

01011: ATHERMEANAEEIRIKRE
01100: FRLTRRE (F2— BB FEIA R
ST

01101: AbFid &k XK

01110: AFid &ML EIRETRKRES
01111: ATFHHIRM AL ERTS

10000: AbTF5EIRMUA EFRETERARTS
10001: AFRE&FERRES
HEEXEN.

MR

000: #iEi
001: EHEMi
010: $EiRMI
011: 3 Fxhn
100: Mo1jE]fm

FRAS 2:0 RO 0x0

5.19.3.8 CAN_ERR CNT (0x34)

b} fir ®=E | SfufE iR
reserved 31:25 | RO 0x0 =88
TEC 24:16 | RO 0x0 CAN Il S8 & X SR ITHER, $EIRITTBUCERE 07256,
reserved 15:9 RO 0x0 =88
REC 8:0 RO 0x0 CAN #Z=HI| 2RISR T 3R, SR BB 07256,

5.19.3.9 CAN_FIFO CNT (0x38)

i iz EE | EffE Hak
reserved 31:23 | RO 0x0 R
TEN 22:16 | RO 0x0 ?Z?ﬁ%EﬁFwo¢ﬁﬂﬁﬁ¢ﬁ,ﬁﬁﬁﬁﬁﬁ
reserved 15:7 RO 0x0 1RE5
REN 6:0 RO Ox0 gi\z jji%']%%?%qﬂl FIFO R AMBIEN &, BIEANECEE
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5.19.3.10 CAN_DMA_CTRL (0x3C)
15 172 EE | §MNE iR
reserved 31:23 RO 0x0 =B
CAN %I 88 &% 1% i & 1% DMA 153K {E &
TFRE 22 RW 0x0
X 0: FiEge 1. {Fge
TFTH 21:16 | RW 0x0 %% FIFO %&3% DMA BUiE R {FEREHME, HIMESEE 0764,
reserved 15:9 RO 0x0 %58
CAN #5341 B4 UTiR & 1% DMA 153K fERE
RFRE 6 RW 0x0
) 0: TfERE 1. fFEE
RFTH 5:0 RW 0x0 FEW FIFO % 3% DNA BOIEREREFE, HIESERE 0764,

5.19.3.11 CAN_XFER_EN (0x40)

5 i EE | SME ik
reserved 31:1 RO 0x0 1~E]
B E CAN 1=l 25 L i fF e
XFER 0 RW 0x0 0: IEEE 1. s

5.19.3.12 CAN_INTR1 (0x44)

2} iz EE | EuE iR

21X FIFO =l [RIAIRTES
TFOIS 31 RO 0x0 f}iﬁlqﬂf@;gz

2 1% FIFO 28] A 1/4 KRBT RIAIRTS
TF11S 30 RO 0x0 Oua_:l%igﬂllﬁlj::]\ii& TR

2 1% FIFO 23t H1/2 Bl E ISR AS
TF21S 29 RO 0x0 f}iﬁl@jﬁ?\iﬁ TR BRI

2 1% FIFO 23t H 3/4 BP T R ISR AS
TF31s 28 RO 0x0 f}iﬁl@jﬁ?\iﬁ TR BRI

IS FIFO R B R IR TS
RFAIS 27 RO 0x0 Z%IT g WFL’?F ;”g;

FIFO Z3|i 73 1/4 BT R IR IR 7S

RF31S 26 RO 0x0 i%% iﬁl'ﬂjj?'f\i;& TR

ZUT FIFO 23 A 1/2 B R BT RIAIRTS
RF21S 25 RO 0x0 Z%qﬂ%i;&ﬂﬁ]j?:]\iiﬁ RIS

FIFO Z3|i 73 3/4 BF T R IR IR TS

RF11S 24 RO 0x0 z%qj%iﬁl'ﬂj:?\iﬁ TR BRI
TFOIS 23 Wo 0x0 ;&%TF/'%F%EEP &fﬁé z
TF11S 22 Wo 0x0 ;&%TFI'%F;%EW:'J\; ; 4 R ETH S
TF21s 21 Wo 0x0 fﬁ{gélﬂj?d; ; 2 FRHES
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B it w5 | ShfE P
> 3% FIFO 23t % 3/4 Bl ch s
TF31S 20 Wo 0x0 A% If Iuiljclsz /4 B} eh RS T
0: NFE 1. BE
FIFO SRl S
RF41S 19 Wo 0x0 220 si__,aaaEPLﬁ,aE"
0: AFF 1: BFE
ZUT FIFO =8| S9 1,4 Bt eh s E
RF31S 18 Wo 0x0 ) ~$.-II—]*IJ\2__/ o ch 5
0: ™EF 1. FE
FIFO Z=5)t 39 1/2 Btchfss E
RF21S 17 Wo 0x0 B ~$__IIETJj<,J\2__/ Foh S T
0: NEF 1: FE
FIFO Z|| 33 3/4 Bt ch s &
RF11S 16 Wo 0x0 EESI I ;.-_|Eﬂj</J\2 /4 B TS T
0: Z:7ﬁi§ 1: 7ﬁ§§
>3% FIFO 2SRl E S
TFOIE 15 RW 0x0 Kix . .:I"_I:F'L.ﬁlﬁi
0: NFE 1: BE
> 3% FIFO 23)t S 1/4 B} ch o=
TF11E 14 RW 0x0 i Eo;-_lﬂjclj\z /4 BHeR R
0: Z:7ﬁi§ 1: 7ﬁ§§
2 3% FIFO 23|8 % 1/2 Bl chirss
TF21E 13 RW 0x0 %% ~$--II—]*IJ\2__/ o ch 5
0: NERE 1. FE
1% FIFO 25t 39 3/4 Btchfs E
TF3IE 12 RW 0x0 &% ~$-_I|Eﬂjw\£__/ FehpEE
0: NEF 1: FE
ZU FIFO SEHRHLES
RF4IE 11 RW 0x0 ) . /I'ﬁq:'l—.ﬁlﬁi
0: NFE 1: BE
U FIFO 23 39 1/4 B R RS E
RF3IE 10 RW 0x0 = If IlET]j(/J\Z /4 B hBEE
0: NFE 1. BE
FIFO 23 % 1/2 Bt chr s &
RF2IE 9 RW 0x0 e Eo;-_lﬂjclj\z /2 B eh S E
0: Z:7ﬁi§ 1: 7ﬁ§§
U FIFO 23 39 3/4 B R RS E
RF11E 8 RW 0x0 EE3L If :r_lé]j(/J\Z /4 BhBEE
0: NFE 1. BE
23% FIFO 2RIk AS
TFOIS 7 RO 0x0 &% PJ:':PU_['H( )
0: NEX 1: 3%
> 3% FIFO 23t % Feh BRIk A
TF11S 6 RO 0x0 KiE ;:r_lﬁ]j(/J\jijﬁ'J‘EPli:ﬁ«Ik
0: TEX 1: &3
21X FIFO 5|t 39 1/2 Bt R ERR 7S
TF2IS 5 RO oxo | ZEFIFO SR 1/2 BB
0: T 1: 3
‘\* 23} ‘\ T * N ‘,juﬁ
TF31S 4 RO 0x0 Kix FIFP J:lET.IjQIJ\j]f/Ll et b
0: NE 1: %
3L p--3 * N ‘?QL&
RF41S 3 RO 0x0 ?itiIFB/WquLﬁJk X
0: TEX 1: &30
FIFO Z=5)t 39 1/4 Bt R ERIR 7S
RF31S 2 RO 0x0 EEL) f):—_mjqujxjj/ A R B
0: TNEX 1: 3
= r - ror——
RF21S 1 RO 0x0 UL FI FS :.—_|ET]j(/J\jjj/2 B R LR S
0: FEX 1: &3
FIFO 23|t F 3/4 Bt R ETIRAS
RF11S 0 RO 0x0 LV ; J-_|Eﬂjcljxjjé/ T eh Lk
0: A% 1: 43
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5.19.3.13 CAN_FRM_INFO (0x48)
15 L EE | EfifE faiR
TRRHEREIR: RiFESFMNELE fIf LTS, BiE
SSPD 31:16 | RO 0x0 B fdf TFEB 2 18] can_clk (200MHz) BYFEIHAZL.
ZOREAE S TEIRETE] = SSPD * 5ns
reserved 15:6 RO 0x0 =B
_ CAN #5451 224524 FIFO sh ARk
RXFC 5:0 RO 0x0 SIS 064

5.19.3.14 CAN_TIME_OUT (0x4C)

0 | w5 | st #ik

U FIFO N IR EBAT B . &1L FIFO FIRE X
TFEZEEME, NS5 BaThE, BETPEsTRS
1738 can_intr2 bit0,

XPRFE=ENIE * 5ns

TO0 31:0 Wo 0x0

5.19.3.15 CAN_TIME_OUT_CNT (0x50)

15 fir ®E | §E 3%
TOC 31:0 RO 0x0 $2US FIFO BN B IR B AT 1T 228

5.19.3.16 CAN_INTR2 (0x54)

0 | w5 | st ik

reserved 31:25 RO 0x0 1RE8

FEUG FIFO I BB JR 98 S TIR S

TORIS 24 RO 0x0 . :
0: TEX 1: &3

reserved 23:17 RO 0x0 1=E8

FEUS FIFO iZENABRT Rl BT

TOIC 16 RO 0x0 . .
0: NEE 1: BE

reserved 15:9 RO 0x0 1=E8

FEU FIFO 12 ENEBRT ch T fiE BE

TOIM 8 RO 0x0 . N
0: NFERE 1: fEgE

reserved 7:1 RO 0x0 1=E8

FEU FIFO IR ENEBRT h TR 7S

TOIS 0 RO 0x0 . ‘
0: TEX 1: &3

5.19.3.17 CAN_TX_FIFO (0x100~0x1FF)

5 far %5 | EhifE i)

TF 31:0 wo 0x0 kL FIFO L FEHES
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5.19.3.18 CAN_RX_FIFO (0x200~0x2FF)

15 far %5 | EhifE i)

RF 31:0 RO 0x0 W FIFO B TFEEE

5.19.3.19 CAN_RX_INFO_FIFO (0x300~0x3FF)

i i HEE | E(ifE faiR
reserved 31:8 RO 0x0 =B
‘gl.—, v o Mo = \\\ ﬁ
|ORE ; RO 0x0 AL FIFO B, HEImE S A R
1: & 0: &
‘::l.-, v T M= = \\~ ﬁ
FORF 6 RO 0x0 EEUZYT FIFO B, HATMIZEE A CAN FD iy
1: 7?5 0: E‘
‘?'—' 3 , S =TI = \‘~ T ‘I:I ﬁ
RORF s RO 0x0 RERUL FIFO B, A2 S ATz
1: & 0: &
WNORF 4:0 RO 0x0 FEEIEUL FIFO B, HETiEWmipy =4 (dbyte)

5.20 JTAG Master 3585

KEEIREERHY JTAG master EHIZRID K 5 4 JTAG R4 OES, BIE JTAG 2Lkih
W, JTAG T 2 N AT & EXBHFREOUETEHIEZED, BTAR RAEZRE
M EZFFHIIES IR RE, FRUARNEEREIER . JTAG master $ZHIBE 3 #F IR F1 DR
RAMEE, MAZRLRT GPI10 FSLAMIZEM JTAG 554k, RENHEENERH
Eef, RBEHTEZAN MRS

5.20.1 #{EiRAH

5.20.1.1 SErizsl

1= jtag NHLEML AR :

1. B&H7FEss rst_ctl B ntrst_set fif, BEIZNUE 1 5 0, LI JTAG B4k Lk
B jtem_ntrst (S S EEEH.

2. BEEHEFEE rst ctl BY tms_rst_set iL, B 1[5, ERIKE) jtegm tms £ 5 D
jtgm_tck B EFHEAE, RIEMHVRSHALT Test-Logic—Reset K7,

Hireas | bk FE FREE | Ef(E ik

mst BPIRZSHRFIBE ZE 6L, HET

mst_rst_set 2 0x0 .

- MIANHIL fifo IE.
rst_ctl | 0x000 IREN tms (55 1 #5455 4 tok BHH/E
tms_rst_set |1 0x0 | #A, SSRMHURASHLEGELE, 51 i

1TEN, THORTEMTRK.

V1.0 (2023-10-16) IR © XBEERARERAR 270



Phytium'KﬂE KBRS

5 IM&
HFEaa | Mt FE FREE | EAE ik
JTAG 22k E ntrst E SRV EHITHIAL.
LIME jtag REEAREN B, K
S0HBE 1AL —IR jtag %k
ntrst_set 0 Ox1

ntrst EHENL, & jtag BEASEN
BYAET, E1HB50 —IuﬁEZi Ko B
1)\$;i9&§14mﬁki= Z{ESH 0 "rjj 1o

5.20.1.2 KHhiss)

JTAG Master? 428 F A4 g 50MHz. jtem tck BHhEE 50M B ehi T SRR 1S
IR ATLUET 16 (FFRECE, SeEH 2-65536, HFEEEAREE A 50%.

X jtag master LT ZRET, BD IR FA DR A KERT, ATIABCE jtem_tck BihiF
RS ERFAR.

XTBTSREOIS ) BB E tek_ct| FERELH.

5.20.1.3 RHEELAT

jtag-master R 7E jtgm_tck IXFAT, EKHf jtgm tdi 55, JTAG R&LEXRESHET
A, EABAXRE, ROREFEERNW, BZ ﬁTﬁﬁE;‘H‘iﬁE’ﬂE?ﬁ'ﬁ
jtag-master X FFFR T EFABELAIN, RE—HUNMRESHWEEEREFE. BT fsm_ctl

(0x008) H jtgm_tdi_sample F e AIIHAC BRI jtem_tdi FEITREE,

SHINEFRTINRT, SRR SRR A 50%, W ZEmB BTN, 3 S
tek B9 2 f&55 4 1 5340, BIARS80. 5 4340 tek BY 2 3554 2 5380

HoMABENET, A28 3, HTFHE 2 BRALTIN, ATEREEFHTIES
o FFiZE, ATIAR ZHRRE| = RAESBET

HEMRL ESABE jtem_tck BI—NETEHEIEAA, FEHEUDNRES

EZ50RT, Eo3nAERE, E.Zz%lﬁfgﬁf@,ﬂ%, RHEAENRESO0, 1.

HEZmE, EH=1RES0, 1, 2

Xt _ﬁ?E@EEEﬂ*Hmﬁﬁ"JE%ULLEEE tdi_ct| HFEFEEW.

5.20.1.4 IR &%

WRLER IR GITENTFHFT 16 fiL:

1. BiE ir_16_cofig 7788, [241F1[201 & 1, [19:16] BE %% IRAYKE, [15:0]
5 IR AR

ﬂn%ﬂi B9 IR BLBERT 16 iz, NFHFTF 32 1iL:

1. BLE ir_out_reg H7F8E, [31:0]15 IRHINA.
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BCE ir_config 27588, [81& 1, [7:5]F 3'b0-withexit, [4:0]EE%i% IR
KE .

R AERY IR BINLEE KT 32 fiL:

1.
2.

L& ir_out_reg HFss, [31:0]5 IRPIAHAE.

BCE ir_config 57788, [81E 1, [7:5]5 3'b001-withoutexit, [4:0]BE%.
% IRHIKE.

B2 172 81, EEFK IRKENT 32 L. LB ir_out_reg FFsRfE, B
E ir config 57F8E, [B]E 1, [7:5]F 3'b0-withexit, [4:0] BE%i%X IR
HKE.

5.20.1.5 DR &35

R & I1XH DR B EE/NFETF 32 fiL:

1.
2.

3

FLE dr_out_reg H7FEE, [31:0]15 DR HIAA.
BLE dr_config 778, [B1E 1, [7T5IRELEEENNEELHNES
3'b010-DR-norsp-withexit RRAREIRE, & 3'b110-DR-rsp-withexit
KRFERIEE, [4:015EXZH DR KE.

WMREFEMNIRE], FTLUEE dr_in_reg HfFss, X¥F 16 RE fifo &7

R %1% AY DR FINLEE AT 32 fiL:

1.
2.

BLE dr_out_reg HFa%, [31:01EDRHARS.

BL&E dr_config HF#s, BIE1, [7T5IRERETEENNEBREARASRE
3'b011-DR-norsp—withoutexit " ;R A E E R B, = & 3'b111-DR-rsp-
withoutexit F"REEZRME, [4:0]BELIEHIDR KE.

BE 1-2#1F, ERIFRIRARLIZE DR KENT 32 iL. BLETE dr_out_reg HFF
#&fE, BLE dr_config H77e%, [B1E 1, [7:5] RERBFEMNLEEANRS
3'b010-DR-norsp—withexit " A EEIR[E], ZHE 3'b110-DR-rsp— withexit
RnmEIRME, [4:0]5ELE IRMKE.

4. WREEMNIEE, FTLUSEE dr_in_reg B8, HI5 16 RE fifo £,
A5 BMANRBRBNLFARIRENFEAE jtem_tdo #1 jtem_tdi, MRFENTRS
BN FRIRENFIRAE, FEEABE dr_config FIEIFNEE 1214 1.

5.20.1. 6 HHTAIE

AR HE R R AT DA P B -

1.

et out_fifo ==l Mz SXRTHEMEF AR int_cfgHFssliE,
BRINMEA T,
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2. MHLEIRIRE in_fifo FUH#E, FURSLIRHNEETLIA int_cfg HEaE
BLE, BAERT.

3. MHHEIERE in_fifo ARERRILERE, BITHIRTHERARTLIA int_cfg
HHEREE, BOAEN 50 NETHEHA,

4. MHEIEIRE in_fifo I E SR,
JTAG B SHAERREERNT, 1EKKIRE B 1 B tok BT sh B HA RGBT AL
BHE.

B EERZWERIT ], BOATNEEE, REASBETEY. BIENEFHESR AN int_cfg

M int_ctl, AILMRIBEEKRKBITHCE

5.20.2 HERIIR

% 5-58 JTAG Master Z7ZS2E it

=18 Eivht

JTAG Master 0x000_2804_4000

%R 5-59 JTAG Master BHFEFIFE

- Reald w# g
jtem ctl 0x000 BT tms B ntrst iITFIMIE L
tck_ctl 0x004 AL E tck NS TR 2 EEEE
fsm_ct| 0x008 KENME SEBITTF], sjtg HXIEH
int_cfg 0x00C fifo =i LIRPEIEXECE
dr_gen_ctl 0x010 FEREKEREE 0 3¢ 1 A9 DR NEHL
int_ctl 0x014 PRI E X BIR SRS
dr_config 0x018 flE DR EHNRE
dr_out_reg 0x01C B EfL DR AR
dr_in_reg 0x020 EEUAHLIRE DR IR
ir config 0x024 FEME IRIEE
ir_out_reg 0x028 EEML IRAR
ir 16 _config 0x02C EEHE IREESAST (IRKENFFT 16)

5.20.3 FEF25HHH

5.20.3.1 jtgm ctl (0x000)

7 172 EE | EiE 1%
IREf) tms (554 1 #5425 4 tok AT#hEHA, SCIRT A
tms_rst_set 1 W1-1 0x0 MRS ENL, B 1 #1TELL, BT mst BPRTSHL

sEHIEEER, HETEARL fifo AR,

JTAG %% £ ntrst ESHIREIEHIL. jtag Bk
ntrst_set 0 RW 0x0 ntrst BB A LUBEIZAEITEC EITH], —RFE
MZE 0 S 1 LK ML ntrst EAFEH.
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5.20.3.2 tck_ctl (0x004)
i fi | &5 | 8l ik
FEFELEALTF RESET JRZSH#BIT fsm_ct| (0x008) F 7788
tck_reset_disable | 17 RW 0x1 i fsm_idletout fg Bt B {E/NBT4h B HART, #iH tek
= BEREFEE, BAA 1 TEE.
FEELALT IDLE RZSHBIT fsm_ ct] (0x008) F 7788
tck_idle_disable |16 RW 0x1 B fsm_idletout_cfgfiL B {EMATHH EHART, it tek
=REREFE, AR 1 78,
tek div 15:0 | RW 0x5 PIMAKECE, BOAGRE 10M BISNER, MR IMEA
B HELER 1605, ZDH 2 440, BMUEERER.
5.20.3.3 fsm_ctl (0x008)
i fx S | EiE ik
jtagmaster AT HYIRTSINER -
3'h0: RESET
3'h1: IDLE
3'h2: SELECT DR
jtagm state 18:16 | RO 0x0 3'h3: SHIFT_DR
3'h4: EXIT1_DR
3'h5: SELECT_IR
3'hé: SHIFT_IR
3'h7: EXIT1_IR
reserved 15:10 | RO 0x0 1RE8
Y fom FBILECE B tck_cycles, 4T IDLE 7SAT,
fsm_idletout_cfg | 9:4 RW 0x32 tck 7£ tck_reset_disable # tck_idle disable &
FIT A tok B3, BRIA 50 1,
jtem tdi turn en | 3 RW 0x0 jtem_tdi MINABHERAIBR], FHESAIRCEH
- T ITREHEIE, 1 RRBIERNTHR .
. Mt jtem_tdo (FSAILIEBERHIA jtem_tdi 55
tdo_equal_tdi_en | 2 RW 0x0 (B, 1 FRt tdo B tdi {A.
jtem tdi_sample | 1:0 |RW | Ox0 jﬁt_gmé;ji iiii\a'?f;,;\mk SR TR AR R B0

5.20.3.4 int_cfg (0x00C)

5 i EE | EufE iR
outf_empty cfg | 19:16 | RW 0x7 out_fifo ERIELE ENET, RTZUKE.
inf_full_cfg 15:12 | RW 0x7 in_fifo XMFIELE ENMAT, WHKRE.
1 i SR ZSET. 157 $ee 4B AT 5X B, 2t
inf timeout ofg | 11:0 | RW 0x32 in_fifo NAZR, RAERENWEREHERE, &K

A3 50%1024 N SEBTHHEHR.
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5.20.3.5 int_ctl (0x014)
H i | 5 | siuE ik
outf_cnt 25:20 | RO 0x0 out_fifo ABMAETNE.
reserved 19:18 | RO 0x0 =
outf_empty mask 17 RW 0x0 outf empty HBTAVIEIE, BEOANIEIE.
tf ty MESHENRAS, A=K 0, IFE
outf_empty 16 RO 0x0 ou\i_er?’p ZE’J SSAR TR A= %
EEPWTiRE.
reserved 15:13 | RO 0x0 {~E]
inf_cnt 12:8 | RO 0x0 in_fifo HERABETIH.
inf_ful |_mask 7 RW 0x0 inf_ful | RETRVERR, BUATHEER.
inf_timeout_mask 6 RW 0x0 inf_timeout RHTHIHERE, BRIAFIERR.
inf_ful | WESLHEIRE, AEUAO, A&
inf full 5 RO 0x0 I; full RELRERES, NEllk o, FFEE
B P ETRIE
inf_timout FUESCHET, ik in_fifo #R{ERT,
inf_timeout 4 RO | 0x0 - 'm°“FEq’;;LEEFﬁD A in_fifo SRAERS
MF 0, PEZEFPEIRIE.
inf_wful | _mask RW 0x0 inf_wful | PHTRIBER, BOALTHIE.
inf_wful | RO 0x0 inf_wful | ESXHRCRT, ENEPREIES
sjtag_readtout_mask RW 0x0 sjtag_readtout RETIEER, EOIATIBHE.
it dtout ESCAhlT, sjtag IEIRIERBH
sjtag_readtout 0 RC 0x0 8/)"asrea ;OU_L i—TLﬁ S{:ag :%H,EE i
BRI AL, $EiRPH, ENE.

5.20.3.6 dr_config (0x18)

5 fir EE | EfiE ik
A1 TR msb, MExEE WAL IR B0 F0 R4+
sb_set 12 RW 0x0 jtgm_tdo FA jtgm_tdi, }0FER Isb, MRKAE
UL FF IR IR BN FAFEHE o
reserved 11:9 RW 0x0 1REg
dr_valid 8 W1-1 0x0 51, FREANdr AREH.-

5.20.3.7 dr_out_reg (0x01C)

I L2 5 | 8(iE ik
_ FeEME AT, DR HESRHAR, B—X, BH—
dr_out_data 31:0 | RW 0x0 R, HBETE int_ctl (0x014) B outf ful | HOBIE,

5.20.3.8 dr_in_reg (0x020)

i i s | §(fE iR
EEUAMABAGY, DR FER/HNAR, E—RX, BEfFf—
DR_in_data 31:0 RO 0x0 W, REBETE int_ctl (0x014) & outf_empty 9 O B
3T,
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5.20.3.9 ir_config (0x024)

) fx x5 | §fuE ik
ir_valid 8 W1-1 0x0 51, "RRBEAN ir AEBE.
000 3=7~ IR-withExit;
ir_state 7:5 W11 0x0 %j__ W! X! )
001 Z 7~ IR-withoutExit.
ML= |R 3 b 4-’ AT /AN Fl — , 0
v bitstrb 40 U 0x0 WE RBENELNL, MREI UM —

= 1 i, REART 32 B

5.20.3.10 ir_out_reg (0x028)

15 o EE | ElufE iR
. _ EEEMEIY IRFEFEHENAS, R, BY—
Ir_out_data 31:0 R 0x0 R, HBETE int_ct] (0x014) Fhoutf_ful | AOBTE,

5.20.3.11 ir_16 _config (0x02C)

15 i s | §(fE ik

v 16 ” - ox jjl%%z} IR /J\\:_F 131%7, ir_out_reg %E_‘i r__Lcon'Fig
RAETLY, RZFxR ir_16_config IBETLM.
000 3=R7x IR-withExit;

ir 16_state 23:21 |Wi-1 | 0x0 s IR-withExit;
001 &7~ IR-withoutExit.

ir_16_valid 20 W1-1 0x0 51, "RREAN ir AEEH.
SE IRBIENERNL, 0FF 1L, BETRR

ir 16 bitstrb S 0x0 11%:; :’éﬁl?&ﬂ’]’ﬁxﬁlm, =1L, REARR
16 ML B
L IRMF/NTFEFET 16 ubt, Biz 16 L FEF=S,

ir_16_out_data | 15:0 RW 0x0 —— g

- #HIT ir AR N

v 16 ” - ox jjl%%z} IR /J\\:_F 131%7, ir_out_reg %E_‘i r__Lcon'Fig

RAETLH, RZFxR ir_16_config HBETLM

5.21 MIO 55138
MI0 B—/MIE S FMIE I S T BLH 2 BRI 22 .
5.21.1 #¥{EiLBH

KBRS MO0 BRI AR L4 UART/12C. i A IHEERVIEE, AIUBEEE
creg_mio_func_sel ZHFFEFCIN, ECE N 00 £FE 12C, HLE N 01 1E£FE UART.
MI0 354128 = AF4h Fg 50MHz, UART/12C #3608 iz sh &
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5.21.2 FHHERIIR

5 Mg

%= 5-60 MIO ZHiFee£tht
& Eiht
M100 0x000_2801_4000
M101 0x000_2801_6000
M102 0x000_2801_8000
M103 0x000_2801_A000
M104 0x000_2801_C000
M105 0x000_2801_E000
M106 0x000_2802_0000
MI107 0x000_2802_2000
M108 0x000_2802_4000
M109 0x000_2802_6000
MI1010 0x000_2802_8000
MI1011 0x000_2802_A000
M1012 0x000_2802_C000
M1013 0x000_2802_E000
M1014 0x000_2803_0000
M1015 0x000_2803_2000
MIO ZF7F8EZ18) 0y 8KB, E A 4KB B2 2 MTHIFEHNHEZET(E), HixFEARRETD)
RERT, 1% 4KB BB T HXITHIFRMNE FST8); = 4B ZEA M0 £ FHiITHFERT

8], BHEEXITR.

& 5-61 M0 £FIEHIFEFERIIE
- Reald w# g
creg mio_func_sel 0x1000 1= HIZFEIMIO Ij]ﬁ? T
mio_func_sel state 0x1004 LT MI0 THEEIRTS
mio_version 0x1100 MIO FRAS

AR RPEF

5.21.3 HEeZiiAH

FSEUSERRMbLE A M0 E bt +m#B i, TS INE+0x1000.

5.21.3.1 creg_mio_func_sel (0x1000)
15 i w5 s ik
12 HIZE mio ThEEIERE
mfs [1:0] RW 0x0 ‘h00: 12C
‘h01: UART
reserved [31:2] RW 0x0 =B
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5.21.3.2 mio_func_sel _state (0x1004)

5 IME

15 iz 45] ShifE ik
mfst [1:0] RO 0x0 LET mio THEEIRTS
reserved [31:2] RW 0x0 1RE]
5.21.3.3 mio_version (0x1100)

15 fir 5 SHiE ik
mv [31:0] RO 0x1 LEImio fRAS

5.22 UART #5418

KEERER T 9 2k UART 4554128, 5 & UART 55512870 3 2% UART 15428, Hb 3%
UART #5188 5 MI0 Bic B SCIR.

5.22.1 #{EiRAH

SKFEAMIOBE S 34k UART 452301, EEH LB EMI0 FFeS creg_mio_func_sel
73 0x01, 1% UART iR . EMBRIEESETARERIE. FEIE, 3 %4 UART iTHIES
TRIEINEE

5.22.1.1 ¥I8LBcE

1.
2.

B B AT EZE S XA UART: [5] 0x30 (UARTCR) H#ifitdy bit[0]15 0.

BCERITE: 34 UART iTHI85 (MIOBCE) FAT4hg 50MHz, Efth UART 1ZHI=5
(EMIOBZE ) ERF4hA 100MHz, [5] 0x24 (UARTIBRD) HilItE X divisor e,

[5] 0x28 (UARTFBRD) Mt BN divisor /Nt (ZHRF) .

NF: divisor=uartclk/ (16 X FE4F=R)

B8R uartclk 7 100MHZ, SE4FERA 115200 At

divisor=(100¥10"6) / (16¥115200) =54. 253

XL BRD1=54, /NE{L BRDF=0. 253

m=integer ((0. 253X 64)+0.5)=16

[ 1t [5] 0x24 (UART I BRD) i 31F 5 N 0x36 (54 &3 pf +7<3#:#l) , [5) 0x28 (UARTFBRD)

HusES N 0x10,

BLEITE. #58. fZ1E. fERE FIFO: [ 0x2C (UARTLCR_H) btk 5 NHER #1E.

f5ign: LA 8bit, RBKINL, 1 #HIFLELL, {£8E FIFO, 8 0x2C (UARTLCR_H)

HikS N 0x70,
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4. PNREE(FERRT, [ 0x38 (UARTIMSC) HiltFERIE 1, FTFFEHT.
5. NSR{EEEFIFO, HHFERETE, FEAES~E T FIFO HE, Bl 0x34
(UARTIFLS) it ENFENEE, RMFES FIF0 REHZ 32 M FT.
6. {F8E UART, loopback, %&ix/1ZU. hardware flow control: [8] 0x30 (UARTCR)
ik 5 N HER{E
f54n . ANSREEE UART, fEREAIZEFNIEZHIE, T EHE |oopback, hardware flow
control fHXINAE, I8 0x30 (UARTCR) it B A\ 0x0301,

5.22.1.2 REHFEREREE

ERIFH:
FIWT%& 1% FIFO A5 : 15 Ox18 (UARTFR) thiik, ¥IEF bit[5]14 0 B, EN&3E FIFO R

SNEHE: [[0x00 (UARTDR) BAHHE, RIBEE—XAUBN 5-8bit.

ERHEAR:

FIF B TAE &K&W 18 0x3C (UARTRIS) Hbtik, IBF bit[5] 09 1 BF, Bl =4 %%
hEf. GNRFERE FIFO, =fRi FIFO BRMMIE/NTHF T ER FIFO BIERT, 4,
MR BEREFIFO, HHETERMFIFOREARN 1 F1, HRESHESRNBIEBLER, 7~
& .

BNHi#fE: 17 0x00 (UARTDR) BAHMHE, H4&E FIF0 MBEATRERN FIF0BE
B, ThirsERe, sk E 0x44 (UARTICR) HEiERRSERRTE 0x20, BRI,

5.22.1. 3 BHWBURRERTE

ER#®AAN:
FIBTIEYL FIFO NZS: i 0x18 (UARTFR) Hbdik, FIBF bit[4] % 0 B, EN3ZUWL FIFO R~

Ht

IR 1% 0x00 (UARTDR) MIEZHFEErBUE.

FERTEAR:

FI W 2 A T FEW R BT : 352 0x3C (UARTRIS) ik, BT bit[4] %51 B, B4R
HhitT. ANR{ERE FIFO, HIFWFIFO BEMBIEBARATHFTRER FIFO HER, F4%ih;
MREBEFEREFIFO, HE TR FIFORER 1 T, HBWR 1 FHHER, FEF

LR % 0x00 (UARTDR) ¥EHFFa5, ZHIEW FIF0 BEREIR/NTZER FIFO
BERT, FPHTERR, & 0x44 (UARTICR) HETERESERTS 0x10, SEREHHT.
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5.22.1.4 Flow control 1HE#{E

5 Mg

RTS flow control: [6] 0x30 (UARTCR) it bit[14] 5 1, {#HE RTS flow control .
CTS flow control : [8 0x30 (UARTCR) HititAY bit[15]5 1, fFEE CTS flow control,

5.22.2 BER/IIR

MI0 FC & SEINAY 3 £k UART 1428 S Eas & B SE M0 HFEasE .

% 5-62 UART Z77s55 ik

B Eipyt
UARTO 0x000_2800_C000
UART1 0x000_2800_D000
UART2 0x000_2800_EQ000
UART3 0x000_2800_F000

% 5-63 UART BH7E%8%|%

HERAWN ks fipey
UARTDR 0x000 BIEEGFEH
UARTRSR/UARTECR 0x004 BUCRESH 78R/ EIREM S 1FE
UARTFR 0x018 PR B fr e
UARTILPR 0x020 RINFETHEES
UART IBRD 0x024 BRHEERERES TSR
UARTFBRD 0x028 EREERNERES TR
UARTLCR_H 0x02C %inEES
UARTCR 0x030 EHF T
UARTIFLS 0x034 FIFO B{EEIFE T 75
UART IMSC 0x038 P Rk R T TR
UARTRIS 0x03C PRI S FEE
UARTMIS 0x040 P RS SRR
UARTICR 0x044 PR AR S e
UARTDMACR 0x048 DMA 15 #I B E 2%

5.22.3 HEeziiAH

5.22.3.1 UARTDR (0x000)

5 fir 5 | 8fifE ik
reserved 31:12 | RW 0x0 1~E]
IR
OE 11 RW 0x0 MRBRBIBEH B FIFO 2%, Z8EHR 1.
—B FIFO fBF—=L, HAAURBEBSAN—MNHFS,
N I ERR A O,
BE 10 RW 0x0 REHEIR.
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TCERAR A R TR

5 Mg

5

25

BN

ik

MBRMBIZR A &M, WiZAHEER 1, RRFWEIRHK
BWARBEZRAORESBE — N2 EHEHEE
(EXHEREEI. BOBAL. FTHERIALFFLIERD
EFIFOERT, HEEIRE FIFO TREREYFAFHE L, M3
EZFER, RE—10FFHFMEEIFIFO . LEEZW
WEMA R 1 GRIZRD) HEBEWRIT—/NEiemi
&, ZBRAT—1"F%.

PE

RW

0x0

BRI EIR.

HEERMIN, RABEUNBEFAFHNFENES
UARTLCR_H Z 728 EPS #0 SPS AL AN[ILEL.
EFIFOERT, LHIFIRS FIFO INERAYFFFHEX.

FE

RW

0x0

MREE IR o

LigERN 1B, RRBUFAEEEYENELLA (BYH
=l 1)

EFIFOERT, LHIFIRS FIFO INERAYFFFHEX.

DATA

7:0

RW

0x0

Bl GR) iR, fa (B) B,

5.22. 3.2 UARTECR (0x004)

i) i EE | 84 iR

reserved 31:8 RW 0x0 %58
BENZEFHEERMER. FERKEEIR. REBIRM

uartecr 7:0 RW 0x0 IR
AIENEEE.

5.22.3.3 UARTRSR (0x004)

i} A HE | S iR

reserved 31:4 RW 0x0 %58
IR
N RAEW B HIEFE B IR FIFO 5%, DB R 1. %4

OE 3 RW 0x0 BTSN UARTECR &/ 0. FIFO AR RIFEN, BAH
LFIFO R ABEANNIE, REBEERUFTERNRE.
CPU IRFE WA JUS HHE, LUBZ FIFO.
REHIR
MREMBIZRE F, WZMERER 1, KRBV
BEARBEZRARESBE -/ 2N FEHEHEE

BE ) - 0x0 (EXHEREA. IR, FEREAMEFIELD - £5
A UARTECR FiZfi/ERRA 0. FEFIFORRT, ZEIRS
FIFO TREPHIFE XL . REAZEREEMALT R 1 (FR
B HEBEREI T MENERBAE, 7ERT—1
FH.

o 1 R 0x0 FIERKIEEIR.

HgER1, FREEEBEFHRTEMEMS UARTLCR H
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5 Mg

15 far w5 | SWfE ik

2178289 EPS 1 SPS ANILEL, @33 B UARTECR % iLsE
f&A 0. £ FIFO R T, iZiEIR5S FIFO INERF T AEXEX

MasE 1% o

LRERN1, TRBRFEFEEENHNELLA (BYELE
LA 1) .81t 5 N UARTECR JiZ{iiERRA 0 7£ FIFO =3,
Z$51R 5 FIFO TREREY = HE < BX

FE 0 RW 0x0

5.22.3.4 UARTFR (0x018)

15 fi ®E | SufE ik

reserved 31:9 RO 0x0 REE, TEHAE.

Ring $8R1EE . iZ{ii% = UART Ring 15715, nUARTRI

RI 8 RO 0x0 NN " s
BHI AR IRZRARSHA . 2 nUARTRI REBAIATIZAL A 1.
AL FIFO =, 1ZLH % 7785 UARTLCR 5 FEN i AYIR7SIR
E IR FIFO #HER, YA ERFFFERATINZAA 1.
TXFE 7 RO Ox1

MR FIFOAIERM, KX FIFO (L ARTRE TXFE fi.
ZNARTEERUEFRERERIE.

FEUT FIFO 5. 1ZLEURTF UARTLCR H B 72259 FEN {iIfY
RXFF 6 RO 0x0 KE. MRFIFOHEERA. HIFWREFSEF[HINEEZ
i, ISR FIFO BIEF, 443U FIFO 5ERTIEE RXFT fiL.

k1% FIFO 2. Z{ABURT UARTLCR_H ZF 788 FEN {iL
BPRTS. R FIFO A, HRERFESFRCHITZ
Bz, AR FIFO gEFER, Hf%i FIF0 Bi#AH&E TXFF
i

TXFF 5 RO 0x0

UYL FIFO A%, ZAIHURTF UARTLCR_H ZF 77859 FEN i
BIIRES. IR FIFO # 2, HBFEWRFSESRATIIE
EiZi. R FIFO BEER, HIZW FIFO ZATI& E RXFE
i,

RXFE 4 RO 0x1

UART i, INRiZ[IIRE 7 1, UART EACTEHHIE. 1%
MRFRE, BENBAUTERARTETT (BIFFML
{ZIED) ALk, HEIEFIFO TEASTFHZAUKIZIER,
Tt UART 2B ERE,

BUSY 3 RO 0x0

BABEORA M . ZIF < UART 342358 . nUARTDCD, i

e T T [P0 | SmRAA. 2 nUARTOOD J{EF TR 1.

BIREZ SRR . 1ZL 3R UART BB E& 52K . nUARTDSR,
DSR 1 RO 0x1 AEIRIRZSEIN . BREEYE, 24 uUARTDSR Jo{fkH A
ZRLA 1.

B A IE. 1Z{IFR < UART jEFR &% . nUARTCTS, FHIf2

T R 1
o ° O % | REEARANE. % UARTOTS Syl TR 1.

5.22.3.5 UARTILPR (0x020)

15 fi ®E | SufE ik

reserved 31:9 RO 0x0 1=E8
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5 IME
i L BE | 8hifE R
ILPDVSR 7:0 RW 0x0 8 (RINFEIT S . EEMATXLEMFE.

5.22.3.6 UARTIBRD (0x024)

15 i ¥E | E4E iR
reserved 31:16 | RO 0x0 1=E8
BAUD N U .
DIVINT 15:0 RW 0x0 BBERTERTHERE. ESMUFXEMHERA 0.

5.22.3.7 UARTFBRD (0x028)

15 i wE | §4fE iR
reserved 31:6 RO 0x0 =B
BAUD s SN .
D IVFRAC 5:0 RW 0x0 REFRITERFRI/NEE. EENMNXEAFRRRA 0.

5.22.3.8 UARTLCR_H (0x02C)

15 i WE | E(fE iR
reserved 31:8 RO 0x0 REE, EEIAE.
BB
0: FFBERIH R
1: FERKIEAEZ—
SPS 7 RW 0x0 IR EPS i[9 0 AL FF BRI AL (5 imH B BB 9 1 B
KE ., IR EPS LA 1 AT BRI L BERE
J0 B E . 2 PEN {2 A @AM AN AT, 1Z40L
REYR
BIBRKE ., RRE—RXKEHIFWHOEIEMHEEZE, 0T
Ffiiw:
WLEN 6:5 RW 0x0 b11: 81
b10: 7 {i
bO1: 6 fi
b00: 5 {if
FIFO fEREML o
0: FIFOs ZZAM (FEFFER) , FIF0s B—NFEDRE
FEN ‘ R R e
1: EMISIEWFIFO X fERE (FIFO#R)
STP2 3 Rl 0x0 AMELIEALEEFE . MRIZARE R 1, B MELEALIEE DR
AEMEH . BEWEEAEETZWRINFEMEIENL.
B BNREE, FEEmMAEYEABEEE] UART ERREE
EPS 2 RW 0x0 0 B
1: B
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IR RIET M
5 M
5 fir RE | EhifE i35
X4 PEN i 25 A S BRI 4 AN 4 R AHZ AL T3 -
FTERILFE e
PEN 1 RW 0x0 0: BRI
1: FERIEERE
ERRE®S, MPRZMREAR 1, WETRYTIFEFE
BRK 0 - 0x0 Eﬁ‘Ia, UARTTXD ¥ —MREBEF. AT EMRHRITR

EHE, WEBTIEZNMIRE R E VBN TERIMIEHE .
SFESEER, ZANHERN 0.

5.22.3.9 UARTCR (0x030)

5

fi

25

E{fE

ik

reserved

31:16

0x0

REE

GTSEn

15

RW

0x0

CTS WEHHRIE(EREIR. ARIZAIRE R 1, CTS FEMHIRITIE
REA R A . BUEIXTE nUARTCTS 155 BAT(E I

RTSEn

14

RW

0x0

RTS B RIZFREIR . ARIZARE S 1, RTS BHRITA
. BBNFEEW FIFO NIRRT E E’Jlﬁ;k

Out?2

13

RW

0x0

ZALZ nUATROut2 IEHIARAIRAS L . ZIZ LW RIER 1
Ff, #idiimA 0. XFF DTE XATLUEA RI .

Out1

12

RW

0x0

ZAL = nUARTOUt EHIRR ARSI, 2B RIEA 1
B, s 0. %7 DTE X ATLL{E DCD.

RTS

11

RW

0x0

ZAL 2 UART KR 1%E1E5K . nUARTRTS. ESIRIEIASHIL .
Lz wFEA 1 BF, nUARTRTS A1K.

DTR

10

RW

0x0

ZAL R UART B MER SERL . nUARTDTR, IR EIR
S . HIZAIRIESN 1 BF, nUARTDTR Afi.

RXE

RW

0x1

EWEREIR. AIRIZAIRE A 1, UART BUIRUWCER S E
BEFR URTESER SR ESHBERERAENRS
SIREN (H9IRE . HTEEWEIES UART 22/, UART 2%
FERR S ETRIR .

TXE

RW

0x1

KIEFERENL MRIZALE S 1, UART UK E B EEFEA .
B{AZ2 UART 555 SIR G S HIBIEM AN L £ BURT SIREN
AR E . HEXKEHIES UART 2, UART £5ETEMRH
BIATEE .

reserved

7:3

RO

0x0

*E, FBAE.

SIRLP

RW

0x0

SIR low—power |rDA R, 1Z{iL A Fi%#E |rDA fRESIRTK .
WRIZALHIERRA 0, MR B EAEABYBI = oL,
BKABEE AN AR 3/16. WNRIZAHIKE R 1, Wi
EE A |rLPBAUD16 MINE S A HAR 3 f&. WEIZLFER
RO, B RESEEamES.

SIREN

RW

0x0

SIR {E&EfiL.

0: IrDA SIR ENDEC #Z5f . nSITOUT {R¥FARIX (TTIEhK
HFEE) ) 7E SIRIN ERYEEEM TR

1: IrDA SIR ENDEC E{FEFH . #(IETE nSIROUT 1 SIRIN E
KiESHEW. UARTTXD (R¥FAS . {55 7E UARTRXD fE4aIEk
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5 Mg

5 | w5 | suE ik

BAHEIBIR TSN T
YNER UARTEN {iL £ UART AR AIZAL T o

UART fERE{AL.

0: UART #22FH. GNiR UART ZEfRMISIZIHHEA, BE
UARTEN 0 RW 0x0 1= IERISTE A S AT F o

1: UART {£4E. UART {525k SIR (5S HOEIRE & 2 S Y Y
AT SIREN SIAYIZE .

5.22.3.10 UARTIFLS (0x034)

15 far w5 | ShfE ik

reserved 31:6 RO 0x0 1=E8

UL FIFO SRR ESIMEIE SR . PETRIAML ST :
b000: #EUX FIFO = 1/8 full

b001: FEUYL FIFO= 1/4 full

RXIFLSEL | 5:3 RW 0x2 b010: #ZUX FIFO = 1/2 full

b011: FEUYL FIFO = 3/4 full

b100: #EUYX FIFO = 7/8 full

b101-b111: {FEZ

%X FIFO hiEr RO EEIE SR . PEIAMAL ST :

b000: %% FIFO < 1/8 full
b001: &3% FIFO < 1/4 full
TXIFLSEL | 2:0 RW 0x2 b010: &% FIFO < 1/2 full
b011: &% FIFO < 3/4 full
b100: &% FIFO < 7/8 full
b101-b111: {REZ
5.22.3.11 UARTIMSC (0x038)
15 i ¥E | E({E iR
reserved 31:11 | RO 0x0 REE, EEIAE.
i IR T BT Rk . UK [E UARTOEINTR HhETHY 4Rl
OEIM 10 RW 0x0 2

1: % B UARTOE INTR BT FREHg ;
0: BERREN.

RASBIRPUTFER . 15IREIRE HBTA9 UARTBE INTR B
R

1: % & UARTBEINTR Al Bk ;

0: Bl

BEIM 9 RW 0x0

F BRI IR PR LR IEIR B ZHATAY UARTPEINTR
o 7 5

1: 1% S UARTPEINTR i iF G ;

0: EMRFH.

PEIM 8 RW 0x0

FEIM 7 RW 0x0 msE iR o W it . 1E9R1EIR [B] 24 ETHY UARTFE INTR 75
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TCERAR A R TR

5 Mg

5

25

BN

ik

W o
1: %8 UARTFEINTR BTG ;
0: BERRE.

RTIM

RW

0x0

B AT R R . IR EIR B 24 BTAY UARTRTINTR
Rl

1: % E UARTRTINTR H B RRE;

0: EMRFH.

TXIM

RW

0x0

K& PR . IEIRIEIR B 2 ETAY UARTTXINTR Fhlf 5
1: 3% E UARTTXINTR AR GG ;
0: \;EﬁEl-‘%)?FEEQo

RXIM

RW

0x0

FEU B B o 1S4 AEIR [B] 24 BITAY UARTRXINTR =i 5 i
1: 3% & UARTRXINTR A 5 ik ;
0: HERRFH.

DSRMIM

RW

0x0

nUARTDSR i Il % i o BT 5F ik . 1= 3 1E 1R B 24 A
UARTDSRINTR =Rl G i -

1: % E UARTDSTINTR F iRk ;

0: BRI

DCDMIM

RW

0x0

nUARTDCD i Il % i o BT 5F ik . 1= 3 1E 1R B 24 A
UARTDCD INTR =BT G i -

1: % E UARTDCDINTR F iRl ;

0: BRI

CTSMIM

RW

0x0

nUARTCTS i | fE i P BT il » IR HR1EIR B H AT A0
UARTCTSINTR b g -

5 1 Bt, i&E UARTCTSINTR AR BT G ;

50 B, ERRFER.

RIMIM

RW

0x0

nUARTRI B HI AP BT FE#t. SFEEREHATH
UATTRI INTR Rl & -

S 1 B¢, i&E UARTRIINTR Frif Rl ;

50 B, ERRFER.

5.22.3.12 UARTRIS (0x03C)

2} fi 5 | SuE iR

reserved 31:11 RO 0x0 REE, TEEAE.

OERIS 10 RO 0x0 it $EiR P ETIRZS - & 05 UARTOE INTR = T A R 48 TP TR S o

BERIS 9 RO 0x0 R4 $h = P ETIRZS . |2 1% UARTBE INTR R i Y J& 45 P TR 7S .
Ay — . " "

PERIS 8 R0 0x0 iﬁwi BIRFPETIRZS . K IR UARTPEINTR A Y [ 46 o B

FERIS 7 RO 0x0 MisE iR PHTAKZS. &RI% UARTFEINTR HRHfAY /R 18 P EIR TS .

RTRIS 6 RO 0x0 YA P BTIAZS - /2§15 UATRTRINTR AR BB SR 85 P IR S .

TXRIS 5 RO 0x0 EEPRTIRAS . K IE UARTTXINTR Hh iR A R 14 P TR 7S o

RXRIS 4 RO 0x0 R ETRES . K12 UARTTXINTR HR T 4 B 54 R TR 7S o

DSRRIS 3 R0 0x0 nUARTDSR F#I #2 A BIIR7S . /1% UARTDSRINTR Fh iR A4 R

IR P ETIRES .
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KSR IR SR
5 Mg
i i | %5 | 8@ i35
[ [ Y=y ‘j‘( h'E!la o F
DCDRMIS 2 RO Ox ;;i\;;;(jjlz ;;\Joﬁlmanmﬂhliﬂk,w 2 1% UARTDCD INTR = B4 &
M3 [ Y=y ‘j‘( h'E!la o F
CTSRMIS 1 RO 0x0 ;;i\;g]; ;?oﬁlmanmﬂhliﬂk,w %% UARTCTSINTR Hh B (4 /&
NE ZaE ch Rk AS b e N
RIRMIS 0 RO O ij';;J;;&lJ?%UﬁﬂHEFliﬁ'{kuo /2 1% UARTRI INTR HHHFT A9 R 14

5.22.3.13 UARTMIS (0x040)

15 {72 E | EfifE R

reserved 31:11 RO 0x0 REE, TEELAE.
OEMIS 10 RO 0x0 i SR B i Fh BT AR 7S o 52 15 UARTOR INTR B BT R AR 75 o
BEMIS 9 RO 0x0 Ik SEIR Rl P TR AS . /2 15 UARTBE INTR B9 S0 B R R 7S
PENIS g RO 0x0 EE&L ERFR P ETIRAS . & i%& UARTREINTR E’JEFU?F‘EE&Z
FEMIS 7 RO 0x0 MsE IR R P ETIRAS . & 12 UARTRRINTR B (9 SR T R IR 7S o
RTMIS 6 RO 0x0 U ABAT R R P ETIR 7S o )2 152 UARTRT INTR B9 A BT R I 75 o
TXMIS 5 RO 0x0 RiEREBPETIAS. K= UARTTXINTR BB RECIRAS
RXMIS 4 RO 0x0 ?%lISIFEESZEPLMk.h So SZ1E UARTRXINTR ByhbR R ?m'?'suk.h o

nUARTDSR B! #R 8 R PHTIAZS . &2 UARTDSRINTR B iy
DSRMMI S 3 RO 0x0 ———

nUARTDCD &4 f2E FRik h BT IR 7S . 212 UARTDCD INTR EE fY
DCDMMI S 2 RO 0x0 I

nUARTCTS EHI#R ARz PETIA TS . K T5R UARTCTSINTR Ay
CTSMMIS 1 RO 0x0 I ————
RIMMIS 0 R0 0x0 nUARTR | {51 ##1E Fifig P IR 7S . /1% UARTIINTR BB R4 FhiAf

RRRES .

5.22.3.14 UARTICR (0x044)

i iz EE | ElufE R

reserved 31:11 | RO 0x0 1R88, THAE.
R PR

OEIC 10 Wo 0x0 (itlﬂ%a % T ERR )
&% UARTOE INTR HI4f .
KL EI=PWIER .

BEIC 9 wo 0x0 :ﬂiga = BT R "
;&F& UARTBE INTR HhHf.

A

PEIC 8 wo 0x0 #1%*)4@4 IBEEF'LE/EI B%o
&P UARTPE INTR Hhl .
’

FEIC 7 wo 0x0 flb qujl—ﬁ/ﬁ B% .
&M% UARTFEINTR 2o,
x H\ * :E 7]\ O

RTIC 6 Wo 0x0 ?iqi#ﬁ R TS PR i
&M% UARTRTINTR 2R,

H{ :E 7JN O

TXIC 5 Wo 0x0 EE@EPLEIE 73 )

&M% UARTTXINTR =R,
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5 Mg
5 fir EE | 8fifE Rk
z H{ 5$ 7JN O
&R UARTRXINTR =l .
UARTDSR B &I i th BT S5 B4
DSRMIC 3 Wo 0x0 :E AH R ‘:F'Lﬁ 15
&% UARTDSRINTR HrHf .
UARTDCD B! R th B S5 B4 o
DCDMIC 2 Wo 0x0 :E WHIREE ‘:F'Lﬁ BR%
&% UARTDCDINTR HHf .
UARTCTS B! iR th B S5 B4
CTSMIC 1 Wwo 0x0 o IR EP}.E AR
&% UARTCTSINTR HHfR .
UARTRI B R S B S5 B4
RIMIC 0 Wo 0x0 :E pEEHl e EPlll_ﬁ,ﬁ 23
35BS UARTRI INTR =R,
5.22.3.15 UARTDMACR (0x048)
5 i EE | 8fifE Rk
reserved 31:11 | RO 0x0 REE, THURE.
DMA $&1% .
DMAONERR | 2 U [0x0 | SSRIZARE R 1, DMA SBERIN, 2 UART o 4R

ch#fA, UARTRXDMASREQ 3 UARTRXDMABREQ #%%:FH .

& 1% DMA fEBE R

TXDMAE 1 RW 0x0 DNA = e
X WNRIZAIIEE R 1, £ FIFO B9 DMA SH.

U5 DMA {ERE{TL .

RXDMAE 0 RW 0x0 $ZUT DMA fE BEAL

WMRIZARE 1, $EUFIFOAIDMA B M-

5.23 12C/SMBUS #5128

12C Réke—ME R, WEZ#HRELHEITELZ. ERRERREAAEERTE
% RIS BMEHIER . SMBUS 2—FET 12C I RSk LD, 7£ 120 &L
EXT—EERRE, ARGHNBEFEEEEXNESRBIES 2%, RIELEET 12C.

KREIRAY 12C 1=HIBSIAMIO BECE SCEN, Z MIO{EA 12C ThRE(EAART, R 12C
INRE, A3ZF SMBUS IhEE.

5.23.1 #2{Ei}AR
5.23.1.1 IERECE

FCE MI0 & 7F8E creg mio_func_sel Jg 0x00, i%#FE 12C &R
5.23.1.2 B¢ & X master (12C/SMBUS)

1. FEEBZ7E8= Ox6c (1C_ENABLE) 3 0;
2. GZ7788 0x00 (IC_CON) , BLEEM. speed. & &Mtk FERE. fitn, BLE 12C
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AEN. 7 g EHtE, standard speed, ZEH1FEEE 0x63;
3. BigEilItENEFFER 0x04 (IC_TAR) ;
4. [FREITHIZE, ACEZE 7538 0x6c (1C_ENABLE) A 1.

5.23.1.3 2B} slave (12C/SMBUS)

1. FEZH T 0x6c (IC_ENABLE) K 0;

2. B 725 0x00 (IC_CON) , f4n, BLE A standard speed BIMHL, 25 FE
S 0x02;

. BIREFHUENEFRE 0x08 (IC_SAR) ;

4. {EEeIEHISE, BLEZF 7S Ox6c (1C_ENABLE) A1,

5.23.1. 4 master TR KR i=FNEWEIE#FE (12C/SMBUS)

5.23.1.4.1 REHIE

1. FIBT &% FIFO Ni#: 1% 0x70 (IC_STATUS) H#udik, ¥IWrbit[1]4 1 Bt, Bl&i%
FIFO N3

2. RESHIEFS: mO0x10 (IC_DATA_CMD) B bit[7:01BAHIR, Mbit(8]5
A0,

. IHBEANZFHHE, EE1. 2 S,

4. BEAREBE—NFHHENEMLFLES, BIBRTE 0x10 (1C_DATA_ CMD) HJ
bit[7:0] ¥ #E, bit[8]F 0 RRELIN, Mbit[9]E 1 RRIFL.

5.23.1.4.2 EWHE

1. REFEBIRSHS: @ O0x10 (IC_DATA_CMD) bit[8]1F5 1, xS AITIRIE.

2. FIHTIEUL FIFO 28 % 0x70 (IC_STATUS) #itit, FIMT bit[3]14 1 B, BN#ElL
FIFO %5,

. IEENHE: 3£ 0x10 (IC_DATA_CMD) it

4. ZHEZFHHE, EER=LHIT.
ERE— N FPEIENEM LFIEES, BIFR TE 0x10(1C_DATA_CMD)HJ bit[8]
NE 1 RRIZIS, Bbit[9]15 1 RRFLE.
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5.23.1.5 slave IR & EFIFWHHERIE (12C/SMBUS)

5.23.1.5.1 &RiEHiE

1. IEUR B a9t ITEE FFE, 15 0x34 (1C_RAW_INTR_STAT) Hbtib, BT bit[5]79 1
B, TRMHIE scl IR, HERTFLREHIE.

2. RESHIEFS: mO0x10 (IC_DATA_CMD) B bit[7:01BAHIR, Mbit(8]5
A0,

3. 1% 0x50 (I1C_CLR_RD_REQ) ihfit, s&EP&HRER.

5.23.1.5.2 R

1. FIBTIEUL FIFO ANZS: i 0x70 (1C_STATUS) #hitib, #IBr bit[3]1% 1 B, BEN#EUL
FIFO 1%,
2. iEEUHERE: iE0x10 (I1C_DATA_CMD) Hbiif.,

5.23.1. 6 EOM3RFEE (12C/SMBUS)

1 2C/SMBUS =128 = B4 /9 50MHz .

EE#EH: SCL_FREQ SS= IC_CLK_FREQ

(IC_SS_SCL_LCMT+1)+(IC_55_SCL_HCNT+7+IC_FS_SPELEN)

IC_CLK_FREQ
IC_FS SCL_LCMT+1) +(IC_F5 SCL_HCNT+7+IC_FS_SPKLEN)

fR1EER.: SCL_FREQ FS= ;

IC_CLE,_FREQ
(IC_HS SCL_LCNT+1) +(IC_HS SCL_HCNT4+7+1C_HS SPKLEN)

MhiEfET,: SCL_FREQ HS=

5.23.1.7 & &iBETALIE (12C/SMBUS)

Toimon S IFEN K E MY E R EHPE, [EFLRIARKES, SHEEIREE
FEiNgREAREN LK. SMBUS 1SN IR EEE NI EEARENT T, AMERY
FIEINERELZ, REENENTCEREZEEEREO, BBE T .. SKXENBERTT
TR STENK

ic_smbclk_low_timeout S ZFFEH THECEBATATE], ic_enable ZF1FES{FHEHH
R 3THI{L smbus_mst_scktimout_en/smbus_sl|v_scktimout_en, ZiAZ|FBEMERT (FJi#
EEIRSSEEZRNPETE)F) , EHIBITFEE smbus_mst_release, XEIFILES,
LERIEH .
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5.23.1.8 FigZBi¢hi R (12C/SMBUS)
Tlow: MEXT, N StifFEi8%& 7051 B i A — 323 P EE 6 L A irh B B 0 B3+ At ]
START to ACK
ACK to ACK
ACK to STOP

START CLKaex CLK ek STOP

tLow:sExT

towmext ! lLow:mexT o, lowmea
¥

SMBCLK

—‘ IHX{DXmlvxmwawxo\xlhxmxmxwlnxwxrKC\!
SMEBDAT =sleleleleslelEeElElejelelEeEleElElElELlE S
cfls s fjsfjs s |=|asfjcfjz|\c |z jafjcs )= |=<

5-14 FI$h R

ic_smbclk_low_mext E {728 F TEC &R REBETRTIE], ic_enable FiFR{EREIT
#{i smbus_mst_sckextend_en 5, MBI & &5y BB A FE, FHLATLUE
JTAERE smbus_mst_release, LERILMATHHBATIER, KXFEILIES

5.23.1.9 SMBDAT #BEJ4bIE (12C/SMBUS)

MNIEBFERE Tlow: SEXT. Tlow: SEXT @—NMAENEEZRFE—FHEHEFRM
MG F IR B LE T AR £ B HARY 2 1R E) .

4% SMBDAT TIMEOUT fEE A\ ic_smbdat_stuck_timeout Z 78S, ic_enable HFESE
HE smbus_mst_sdatimout_en i f§ , 1 SR SMBDAT % A K B BT f/F, N & X
smbus_mst_sda_low timeout 1 W , % 4 A L B F ICENABLE &F 7F =% W
smbus_mst_clkreset_en fil{&k#F SCL A{KEZ| ic_smbclk_low _timeout, RAFENL %k
LERBIR&HY SMBUS 20,

5.23.1.10 REISS (SMBUS)

altert {55 (SMBALERT#) 2 SMBUS fR/EIEEMEMLFIIEES. ERILAKE E/IR
ZRRIEKRENAGER. REZATLUER SMBALERT ESEKEB X RN ENER. X
MTEYAMRESHANBENREFNAEEMERERL. AT MRS TSN
SMBALERT, FLtFZBLMES. Si0NE] SMBALERTHE S, EHLIAE—NER
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MRk, ZbibiEE e E & HERMSRFIA, izt LA ENHMBRER
5. MRENMARVEESHERES, EHEELEERMAME.

5.23.2 12C FEHEHIER

12C FEa3EMIEESE M0 FEa3E it

& 5-64 120 FFeETIR

o Read W% iR
IC_CON 0x00 120 155 & 152
IC_TAR 0x04 12C EH i FFEE
IC_SAR 0x08 12C WAL 25 77 25
IC_HS_MADDR 0x0C 12C SiE EHUE N RS it 577 58
|C_DATA_CMD 0x10 12C IR S5 E
IC_SS_SCL_HCNT 0x14 FoEER 12C BHh{ES SCL fE B P S EE
IC_SS_SCL_LCNT 0x18 FREER 12C FHHh{ES SCL AR it S8
IC_FS_SCL_HCNT 0x1C RIFAER 12C BH§P{E S SCL M= B it i F 728
IC_FS_SCL_LCNT 0x20 HRIRAET 12C BH4h{ES SCL MR Fit #1788
IC_HS_SCL_HCNT 0x24 =RER 120 BH4h{5 S SCL WS B Fit S
IC_HS_SCL_LCNT 0x28 =IRIETR, 120 BF$h{5 S SCL FIRE P HS 788
IC_INTR_STAT 0x26 12C hHTRZS (Rt R#ECE(ERA BN RERTS) FEE
IC_INTR_MASK 0x30 12C K7 B i 25 77 25
IC_RAW_INTR_STAT 0x34 126 R P HTIRS (AP FHEsE
IC_RX_TL 0x38 12C 3EUL FIFO FMES 1288
IC_TX_TL 0x3C 12C &3 FIFO F{ES 1288
IC_CLR_INTR 0x40 12C JERRLA & FNE I P W S 7o
IC_CLR_RX_UNDER 0x44 ;&P& RX_UNDER HhHT 27538
IC_CLR_RX_OVER 0x48 &P RX_OVER HhHT & 788
IC_CLR_TX_OVER 0x4C 5B& TX_OVER HHHT& 7788
IC_CLR_RD_REQ 0x50 ;5B% RD_REQ Rl Z 7788
IC_CLR_TX_ABRT 0x54 #EB& TX_ABRT B 7558
IC_CLR_RX_DONE 0x58 & B& RX_DONE HhiT 257528
IC_CLR_ACTIVITY 0x5C SEBR ACTIVITY S 7728
IC_CLR_STOP_DET 0x60 s5BR STOP_DET & 7728
IC_CLR_START_DET 0x64 5P START DET HlTZ 7538
IC_CLR_GEN_CALL 0x68 5B GEN_CALL Rl 7728
|C_ENABLE 0x6C 12C {FRe S 758
|C_STATUS 0x70 120 RSH T
IC_TXFLR 0x74 EIXFIFO ZHEESE
|C_RXFLR 0x78 U FIFO R EESE
|C_SDA_HOLD 0x7C SDA {R¥FRTB) B F 5T
|C_TX_ABRT_SOURCE 0x80 12C XS EREBESR
IC_SLV_DATA NACK_ONLY 0x84 A4 SLV_DATA NACK Z7788
IC_DMA_CR 0x88 DMA 54 S 7758
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KESRIKGHRIE TR
5 M
R R iR
IC_DMA_TDLR 0x8C DMA % 1% BB &
|C_DMA_RDLR 0x90 DMA BN EIE &
IC_SDA_SETUP 0x94 | 2CSDA 3378 &5 7758
IC_ACK_GENERAL_CALL 0x98 |2CACK_Gen Cal | 7728

IG_ENABLE_STATUS

0x9C 12C [FREIRS S 78

IC_FS_SPKLEN 0xAO0 FS #2RIE K FFas
|C_HS_SPKLEN 0xA4 HS 18 Sl SR 17 22

5.23.3 12C H7=851%AA

5.23.3.1 IC_CON (0x00)

15 i

25

EffE i)

reserved 31:7

RO

0x0 RE8

IG_SLAVE_DISA
BLE

RW

12C Slave INEER B XAITHINL. BIEER 12C ThEE
AT D B itk S HEH 12C Slave THREZIT I E X H.
BRI UERGEMNERELSH, BES AR
E Slave HIFRES KA H T 2L ER . ERRAKRESTH
0x1 SAIRET 12C B9 Slave THEEI 2 EERY . BAR AR
EA1, M 120 =588 REEEA Master (£, T aEMMRL
& 18] Slave BOIEXK

0: {fHE 12C Slave IhEE

1: %4 12C Slave IhEE

IC_RESTART EN |5

RW

BLE{ES 12C Master (FRAR BB X FF restart IhgE.
£ 12C Slave IR FAREALIE restart 155, 1BS# 12C
Slave & EZIIREALIE restart (55,

0: "% Ffrestart

1: ¥ ¥F restart

L & X #5 RESTART ThEERT, 12C B Master 15HI88 2
AT INRE:

s NEERIBFT

o ¥ ¥ Hs TIEtER

o FREHHT 10 [rdtbhibisig s

A X ¥ restart Iff BE BT #F 1T L £ ¥ 1E,
IC_RAW_INTR_STAT &HF224 1) TX BART frES# B

0x1

IC_10BITADDR_
MASTER

RO

24 12C_DYNAMIC_TAR_UPDATE &#50 ( “No” ) B, Itk
{iL 1C_ 10BITADDR_MASTER, #&#IE{EX 12C Master
BHER 7 frithhb =R GEZ 10 uﬂthﬂitl&m_ =

34 |2C_DYNAMIC_TAR_UPDATE ¥k 1 ( “Yes” ) B,
0x1 4L} 1C_ 10BITADDR_MASTER rd only, ﬁg;@_ﬂﬁﬂ
ERAS, MU IEENAIMES 1C_TAR B95E 12 MFMRE MY
1B, E&XA:

0: 7 futhibiE=

1: 10 bR
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i it | &5 | ElfE i)

HTAETE slave #RINHT, HEAIASRIER 12C 252700
7 frste by )L R 10 (Lt ibiE)iE KRR

0: 7 fithiibAR=

AKX, %F 10 (oitiiE)liER, 120 =538 20815

IC_10BITADDR_ 3 I ox K, FUOR; *F 7 rtbhbifiEligsk, 12C &85
SLAVE SKep ) 7 {iithiit 5 1C_SAR 7585 Ay 7 ALttt E# 1 TEE

xt, HRE-HMMEA, BFARA—HARmE,

1: 10 [uttbbRs

HHERXT, 120 =HIFF RS 1C_SAR FFR+HHY 10
At AE PTECAY 10 Atk EliE k.

NS ARIEE 12015628 TIEFEMaster I ATAYIR
%, WWESHERTEER 1710 _MAX_SPEED MODE. #nSRix
i EHIMEATE 17 1C_MAX_ SPEED_MODE BRI, W
SPEED 2:1 RW 0x3 2Y5HE 2y IC_MAX_SPEED _MODE, LUEZEFIYER.
01: ¥R (0 to 100 Kbit/s)

10: RIRMER (< 400 Kbit/s)

11: SIRBER (< 3.4 Mbit/s)

12C Master BY{ERE(L .
MASTER_MODE 0 RW 0x1 0: %] master IfRE
1: {¥8E master LHAEE

5.23.3.2 IC_TAR (0x04)

15 i HE | S0 faiR

reserved 31:13 | RO 0x0 1RE8
EFETAEAE 12C Master BHMER 7 bt #EE =2 10 fi
M ERHITIRE

IC_10BITADDR_ 0: 7 fartthiibt&Es

MASTER 12 R O 1: 10 firthhHfEz
AR LR A7E 12C_DYNAMIC_ TAR _UPDATE 9 “Yes”
Bt A B
EIEF 120 BEFER T BEMN IR R IE 2 A START

SPECIAL 11 RW 0x0 BYTE F&=X.

0: £/ IC_TAR it 483, ZH& GC_OR_START i%E;
1: {# GC_OR_START & EHIFE .,

IR bit[11] (SPECIAL) 9 1, iZ{Ii&E DW_apb_i2c fF
FAT#BRE Y #o k48 3B 2 START BYTE 483K,

0: {5 B %K

R T REERITERE. MRSRNEHER THITIE
#AYE, W ICRAW_ INTRSTAT HEHERHME 6 i
(TX_ABRT) £ # E{iI. 205 SPECIAL i—HE 5 1, 12C
EHSENS—BETIEAEXMERT.

1: START BYTE #&3%

GC_OR_START 10 RW 0x0

F Master B15HY B Ryt . 55 F3 I #BAE A bbb 48 =X B

IC TAR 9:0 RW 0x55 w .
- X M5 BT LU ZBR , A START BYTE A2 3% At 228 CPU A1tk
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BRI
5 Mg
i L | B | EMfE R
L IT—RERE.
5.23.3.3 I1C_SAR (0x08)
i L | B | EMfE R
reserved 31:10 | RO 0x0 1%E8
IC_SAR 725 12C T4E7E Slave X TAY Slave Hutlt, 7
_ it R RER 1C_SAR[6:0]. RAZEH 120 3
IC_SAR 9:0 [ RW 0SS ent (16 ENABLE=0) A EESEEF 10 SAR HY{E, 7E 120
EOATEEIRASE A RERZE 1C_SAR HI{E.
5.23.3.4 1C_HS_MADDR (0x0C)
i L | 5 | EufE s
reserved 31:3 | RO 0x0 1=E8
12C HS R FH L. HS X EH R BIREE 6 i
(00001xxx) ST MM FHHEMAIR. B—NDEHE
_ BE—MEHRIWERE; £HEER 120 2 TTUHERS
CHSMAR 20 IR O s A m Y. AMEE T 2. MEHE
|C_MAX_SPEED_ MODE i & RS ¥ & 9 Standard (1) or
Fast (2). iZ&FF8EEA 0.
5.23.3.5 IC_DATA CMD (0x10)
i L | B | EMfE R
reserved 31:11 | RO 0x0 1RE8
ZNRERTHELAERFEW— BHIEE X
RESTART, ER B IC_EMPTYFIFO_HOLD_MASTER_EN F91
ﬁq‘ﬁ?ﬁlo
: 3N IC_RESTART_EN =1, RE(LHTFME 'ﬁJ:/M%iﬁ
—ESU_EH& AAXZERBFRHEIS L iR—
RESTART; #n5R IC_RESTART_EN =0, NI{EH START/Stop
RESTART 10 (W0 100 ot @l START fE— R EEHIBITFLE, B Stop
_i—m%ﬁ
0: ZNR IC_RESTART EN =1, MR BESEMAES LR
&5 M EEAt & 2 — RESTART; 4058 IC_RESTART EN =0,
DU|{$ F3 START/Stop BCx4E3K, BX LA START fER—R &
M TTYE, LA Stop ZER—KIEHI,
G ERTELERIERI — N FEDHHIERLRE
STOP, H S 7#7E I1C_EMPTYFIFO_HOLD_MASTER_EN % 1 B
ﬁ?ﬁlo
STOP TN 00 R IR RN, AARNENERESAR
t—/\ STOP, #NER Tx FIFO RN AZ, N7 %i%sKIiEW
’EE, B Master dme 37 BNiE@id 24 START FIEIE A
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i it | &5 | ElfE i)

KB RFBE—RINEE.

0: AE IxFIFO BBEAT, AERXEHIZRHERHA L
&C STOP, 40k Tx FIFO N AZ, ML4RE%L skt ar
BIENEMEIEES (B M URER K ETZIER) ;
R Tx FIFO A=, B4 Master i S FFELRIK SCL
SE&HIFR&IER, HE Tx FIFO P EHENE,

eI 2 12C #5188 TAETE Master RN TII B R1ER
FRHIGL, HIRE TETE Slave AT, AT

1: 5% 0: §

T1E7E Slave BRI IS AEEEFE OMD A% E. T
{E7E Slave £1X1EKF, CMD=0 327~ IC_DATA_CMD hf4
BIRIEH LI .

CMD 8 wo 0x0 FEXT OMD L HITHRIERNEZEEZRUTER: £k
IC_RAW_INTR_STAT A @Y SPECIAL i (%8 11 {if) 2HH
0, LA BIE L& EHITIZIRIER S EH
TX_ABRT FRET# E L (1C_RAW_INTR_STAT =P E
6 30) ; ANSRAEYLEI RD_REQ BT /FEEE CMD iy 1
[El¥E < S 2 TX_ABRT U MR 4%, B TX_ABRT fi#f
E 1,

DAT FR MU SR A IE I BB M 12C B &k R H
& FEFF IR — R HRAERT [5) DAT Fh B N HIHE 1 4% DW_apb_
i2c 2, {EILETI DAT IZERBIEIEN M 12C B4
ORI BV HE

DAT 7:0 Wo 0x0

5.23.3.6 1C_SS_SCL_HCNT (0x14)

15 i | ®E | SHfE iR
reserved 31:16 | RW 0x0 1=E8

ZEERWIE 120 REMEMZ AT, ATIRH
IEFRR 1 /0BT, ZEFRRATREMRERET SCL 5
SRR B AT A .

ZEFRNE 120 EOERERER T (H I1C_ENABLE=0
) A, HBEATHSRIELY. S/ BE
A6, L6 NETERE, BREMENT 6, MEHIE
FERENERN 6. = APB_DATA_WIDTH =8 K}, HFHEH[K
EWIRFLAXE, W, ghXNEETHINK 32 1
HiE, ZIEEEE S 32 fif. & IC_HC_COUNT VALUES 3 1
B, & TR

IC_SS_SCL_HCNT | 15:0 | RW 0x190

5.23.3.7 1C_SS_SCL_LCNT (0x18)

15 i | RE | SHfE iR
reserved 31:16 | RW 0x0 1=E8

IC_SS_SCL_LCNT | 15:0 | RW Ox1dé | IZBEFER/NIE 120 REEHZ AHTI® T, BTRH
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o/}

25

BN

ik

EEFRR 1/0 B FF, 25 TR EREERET SCL K
B SRR R AT A .

ZEFRNE 120 FEOFE N FEREBERL T (2 1C_ENABLE=0
A A5, HEATHSRIELY. FEHEm/BE
A8, tL 8 NMETAIRE, BREENT 8, MELHIH
EEREIRE N8, X4 APB _DATA WIDTH=8 A, BEEIE
EMIRFETAXEE, AT, HhMECEITHIIEK 321
MiE, ZEHEAECES 32 . & IC_HC_COUNT VALUES 3 1
B, %Z&FFas Rk

5.23.3.8 IC_FS_SCL_HCNT (0x10C)

o/}

25

BN

ik

reserved

RW

0x0

*HE

IG_FS_SCL_HCNT

15:0

RW

0x3c

ZEERWIE 120 REMEMZ AT, ATRH
IEFRR 1/0 BT, ZEFRATREPRERT SCL 5
P ERT R AT 8E. AT AESRER T Mater
Code FA START BYTE 8% General Call,

4 |C_MAX_SPEED MODE=standard, HttZFHFEF=ANRiFEHIR
EEAE 0. ZSHFRNY I2CEOETFREBERT (Y
IC_ENABLE=0 B}) A]E. HftFRA THERIELY. Ff&F
Be/NEER 6, L 6 MNETERE, BIREENT 6,
MFEHIESFEEIRE N 6. 2 APB_DATA_WIDTH =8 B,
FERREWIRFLRE, W, SN E TS
FMEFT BLD) #iE, 2EHREESFT B . H
IC_HC_COUNT VALUES 4 1 B, %&HHFEAix.

5.23.3.9 IC_FS_SCL_LCNT (0x20)

) i | &5 | SiufE ik

reserved 31:16 | RW 0x0 =B
ZEFERWAIE 120 RkEm A ITIRI, ATAR
IEfREY 1/0BFF. Z25Fas A TFREREENXT SCL K
FBERFEAEIAITTSE. ATAESERER TH Mater
Code FA START BYTE 8% General Call,
%4 |C_MAX_SPEED_MODE=standard, ItZ#FEHRIEHIR

G FS_SCL_LONT | 15:0 | RM 0x82 EEAL 0. ZEHFRNY I2CBOENFEBIT (Y

IC_ENABLE=0 ) AIE . HtIER THERIELH. FF
=/NBUER 8, L 8 MNETERE, BIREENT 8,
MFE IS F 725 1EI% E 5 8. X4 APB_DATA_WIDTH=8 A,
EERGENINFLAXREE, ki, BHAENAEITHSE
HRFT (8 i) #iE, <FHEES 32 UFT (81i).
34 |C_HC_ COUNT_VALUES A 1 B, i%&5 78 Ri%.
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5.23.3.10 1C_HS SCL_HCNT (0x24)

b4

=]

EffE

ik

reserved

RW

0x0

*HE

IC_HS_SCL_HCNT

15:0

RW

0x06

ZEFERWIE 120 REMEMZ AIEITIR, ATIRH
IEfFRM 1 /0BT, ZEFRATRESRERT SCL 5
SRR B AT BU(E .

SCL S AT MR T Rk [F5 . % 100pF $aEkAT,
= ERIE) A 60ns; 3% 400pF fagkAT, SEFREA
120ns. |C_MAX_SPEED MODE != high B, ItEHHERAR
FRIREMEAE 0,125 F5NH 12C FEOENFREER
T (& IC_ENABLE=0 i) ], HAtIER TBRIEL.
HEsEm/EUER 6, Ltk 6 NNETARE, BREE/N
F 6, NEHIEESEREIRE A 6. 25 APB_DATA_WIDTH =8
B, SERRENINFL X, W, ghREET
WRWEFED B #FE, cFEEESFED B .
34 |C_HC_COUNT VALUES } 1 BY, ZEHHEERi%.

5.23.3.11 1C_HS SCL_LCNT (0x28)
i L | S | E6ifE iR

reserved 31:16 | RW 0x0 1=E8
ZEERDTE 120 REMz aniTig, ATHH
EEME 1/0 B F. 25 FSATRESRERT SCL K
B P44 B YT BME .
SCL R B8 AT Ak E T R & A E1E . 35 100pF fAZET,
{REESEETE] 5 160ns; 3% 400pF fAZAT, {REEEETER

1C_HS_SCL LONT | 15:0 | RW oxto | 320nse IC_MAX_SPEED_ MODE!= high BY, WEHESRAR

FRIREMEAE 0. 125 F5NH 12C FEOENFREER

T (& IC_ENABLE=0 B}) A, HMIFER TERIELM.
X4 APB_DATA_WIDTH=8 i}, HF=FRERINF LA KEE,
LAY, HANMEEETHBNRFET G LD #iE, 2B
BEESFTH 8 . HFEssm/BEANS, tk s /&

TERE, BREENT 8, NEHREFHRERESS.

5.23.3.12 IC_INTR_STAT (0x20C)

i/ i | EE | E0E g

reserved 31:12 | RO 0x0 1=E8

REENOAL 1 IR 100 R amEERE N TR RES. Y55
o & 1F

R_START DET 10 RO 0x0

P — ) 0 o);o IC_INTR_MASK Y5 — (i E 0, IR EHN hUiEH L4,

R_ACTI;ITY . =0 0x0 IC_INTR_STAT M B ifr SN ASEN ((EA0)

R:RX_DONE - 0 o0 ?ﬁg IC_RAW_INTR_STAT WO F ifr S MEEEN (EA

R_TX_ABRT 6 RO 0x0
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R_RD_REQ 5 RO | 0x0
R_TX_EMPTY 4 RO | 0x0
R_TX_OVER 3 RO | 0x0
R_RX_FULL 2 RO | 0x0
R_RX_OVER 1 RO | 0x0
R_RX_UNDER 0 RO | 0x0

5.23.3.13 IC_INTR_MASK (0x30)

i i | ES | SiE ik

reserved 31:12 | RO 0x0 =E8

M_GEN_CALL 11 RW 0x1

M_START DET 10 RW 0x0

M_STOP DET 9 RW 0x0

M_ACTIVITY 8 RW 0x0

M_RX_DONE 7 RW 0x1

M_TX_ABRT 6 RW 0x1 PTG ERRIES. B O, MRNRFEHEHFL
M_RD_REQ 5 RW 0x1 4, RNEE{IL I1C_INTR_STAT ZH 7725 xf B2 B s B AR 4L o
M_TX_EMPTY 4 RW 0x1

M_TX_OVER 3 RW 0x1

M_RX_FULL 2 RW 0x1

M_RX_OVER 1 RW 0x1

M_RX_UNDER 0 RW 0x1

5.23.3.14 IG_RAW_INTR_STAT (0x34)

) fi |¥EE | EhifE AR
reserved 31:12 | RO 0x0 1=E8
DEREWIHIAFIZE] General Cal | R ASHE L. —
B GEN_CALL Efi, MR BT XM 12C =855k CPU i
GEN_CALL 11 RO 0x0 BY I1C_CLR_GEN CALL Z 7788+ HY% 0 {iZ, GEN_CALL {4
BERE 0. 12C 12588 SR M BB FRUE rx &4
X,
BERASSR R 120 RO EREB =5 T START 5
START DET 10 RO 0x0 RESTART l'—ﬁ??ﬁi']%%l{'ﬁi’f Master &2 Slave X T X,
1: 2L =4% 7 START Ef RESTART
0: 2457 START 5 RESTART =4
BEADIRASRRTE 120 RO LRE~E T STOP, 5%
STOP_DET 9 RO 0x0 ﬂilJ%%IT'Ejj_: Master FRINILZ Slave R L Xk,
1: BZ=4 7 STOP
0: SRR H STOP F=4%
I FR7R 12C ISR HIERNIRES
ACTIVITY g 0 o | B AMITERTEUERR ACTIVITY #5735

XA i2¢
EHY IC_CLR_ACTIVITY B2
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5 IME
15 fii | £ | EhifE i35
+iEY IC_CLR_INTR & 7788
RHZEN

—BHEMN—HHERFEM, EFETUA LGN
) — MU EARETE 0. BIETE Idle RIS TR REVE
0 sERIEth S —ERIFENL.

12C =4I T1E7E Slave K EHER T, X EHIENRE
RX_DONE 7 RO 0x0 —NFEHRE, ENEMBRKZEWE Master ik E
(ACK) , RX_DONE ¥ BN RRER-

Z AL AR AN SR DW_apb_i2c A~ BE 5T AX BT HA 2 BY 3 12 3
FIFO AEHIIRIE. XFIBERATREAETE 12C fEAEMNK
MHL L, FRYE “transmit abort” o 2L E 1, IC_TX_ABRT_
SOURCE ZH1F25183EH ransmit abort X4 MERE.

TX_ABRT 6 RO | Ox0

HIEKIRE. H 120 FHss TIEE Slave 25X, BH
Master =ik M\ DW_apb_i2c A i EN##ERT, RD_REQ {HE
fiL. 12C ¥4I 28 7E 4L TR RD_REQ i K HAE]£4% SCL {RIFK
RD_REQ 5 RO 0x0 . RD_REQ 24 B/l AP liER, FHEIFEX
AL IBSE R ATHE Master FTEEAYEIHETLZ! |C_DATA_CMD F 7%
g5, JEEN 1C_CLR_RD_REQ Z 7725HU{E AT LLI% RD_REQ #%

ZE=
I_TI:.:\/EI 0,

WEEE R NTFETF 16 TX TL S EEHIRERNIRE
FPAFENL TX_EMPTY, HEAXKTFIIRER, BHS8
TX_EMPTY 4 RO 0x0 ZhHL TX_EMPTY 3% 0. 1C_ENABLE bit0=0 B, TXFIFO %Rl
FEAL, TXFIFO AILUA R AZ, LEET TX_EMPTY #E M 1.
L BT IEEENIRASE ic_en=0, TX_EMPTY=0,

EAXZESTREF, WREEZFZEHARX KX /)NIXEZ
IC_TX_ BUFFERDEPTH HAt B X A 2B I @
IC_DATA CMD F E#iEk 4k &£ 5 — 1 12¢ & &K,
TX_OVER # Efir. BIE/AEITHI R INEEHW RANBERT
(1C_ENABLE[0]=0) RX_OVER K&Sthe—HIREFEIL,
BHIBEHFNTRIRE. ic_en=0 A, TX_OVER #:F 0.

TX_OVER 3 RO 0x0

LIBWEHRXAKFET ICRLIL Hig&EMIIRE
(RX_TL) B, RX_FULL Efi. HEMX/NFIIRER, &

< B =N RX_FULL 35 0. 1C_ENABLE bit0=0 A, RXFIFO

WRIFTE AL, RXFIFO J9z5, AT RX_FULL #5& 0,

RX_FULL 2 RO 0x0

WIEIGLE X A /NAZ] 1C_RX_BUFFER_DEPTH, B iR4kes
MINERFEU ST HERT, RX_OVER B i, TX_OVER EfF<# 12C
EHlsEmE, BEZHMXHEREWEINEEREITE
. IFELEHNETDREXABNERT
(1C_ENABLE[0]=0) RX_OVER Kb & —HRIFEN, B
B R &HE NS HIRAS. ic_en= 0B, RX_OVER #55 0.

RX_OVER 1 RO | Ox0

AL 3B EE@ITi7519) 1C_DATA_CMD FE 53R BRI E A XY
BT, EIEWEPXHZS, RX_UNDER &L, BMEE
RX_UNDER 0 RO 0x0 P 2R Th REE < AU TE L T~ (1C_ ENABLE [0]=0)RX_UNDER
REBE—ERBENM, BEFREZFEANZTRARE.
ic_en=0 A, RX_UNDER #%3& 0.
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i fi |¥EE | EhifE ik
reserved 31:8 | RO 0x0 1~E]
FEWE A X#E PR (RX_FULL) % 1PRITH]. BEGEE
077, BERAETREBLEENXMNEE. MRIZEEBLH
RX_TL 7:0 |RW | 0x0 ZHXMEARE, EXFEENBEIRNAEAXE

BRAREE. 0 RABEEREARKFET 1 B4 i,
7 RTEREEAXKTEHFT 8 Bifil % .

5.23.3.16 1C_TX_TL (0x3C)

13 fii |EE | A ik
reserved 31:8 | RO 0x0 =88
REEHX R (TX_EMPTY) fk TIBRIEHI. BECE
077, BERAXETHEBHENXINRE. MREEEB
TX_TL 7:0 RW 0x0 HENXHPHARE, HILMREENBERIKRNMAEHX

MRAREE. 0 RREAEENXNTEHFT 0L F
i, 7 RTKEEAXNTEFT 7 BifRL P,

5.23.3.17 IC_CLR_INTR (0x40)

5 i | 85 | EhifE ik
reserved 31:1 RO 0x0 1=E8
FEULH FSLUERE S T, BB 3HE,
CLR_INTR 0 RO 0x0 IC_TX_ABRT_SOURCE ZF 7785 . A5 BRHE 4 7T LU R RO Fh i

BB R AT LUB BRA P

5.23.3.18 1C_CLR _RX_UNDER (0x44)
15 i | EE | EME iR
reserved 31:1 RO 0x0 %58
GLR_RX_UNDER 0 RO 0x0 FEEXNEFFER LB IC_RAN_INTR_STAT HHEHM

RX_UNDER A7 (bit 0) .

5.23.3.19 1C_CLR RX_OVER (0x48)

15 fii | iE5 | ENE iR
reserved 31:1 RO 0x0 1=E8
EEXNEFERPLIER ICRAW INTR STAT HEEH£/
GLR RX_OVER | 0 RO 0x0 LA AN EF F 8 LUEBR IC_RAW_INTR_ FHEHRD

RX_OVER %7 (bit1) o
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5.23.3.20 I1C_CLR_TX OVER (0x4C)

15 i BE | S(iE ik
reserved 31:1 RO 0x0 =B
IFEUX NS FEEE LSS IC_RAW_INTR_STAT & 7 88
GLR_TX_OVER 0 RO 0x0 HELX AN FR LLEBR IC_RAW_INTR_ FEEN

TX_OVER H1#7 (bit3) o

5.23.3.21 IC_CLR_RD REQ (0x50)

1 i | 85 | §/E ik
reserved 31:1 RO 0x0 %58
1EELIX AN B & FE 1C_RAW_INTR_STAT 2 £
GLR_RD_REQ 0 RO Ox0 HEEXNFFZLLER IC_RAW_INTR_ HFHEHFW

RD_REQ A&7 (bit5) o

5.23.3.22 1C_CLR_TX ABRT (0x54)

I8 N | EE | E0iE faiR
reserved 31:1 RO 0x0 %58
EXNEFFEEKE IC_RAW_INTR_STAT HF F 2 M
IC_TX_ABRT_SOURCE Z 1725 HI i TX_ABRT (bit 6).
CLR_TX_ABRT |0 RO | 0x0 - AR 77 RRAOHT T bit 6)

XIS MRIFHT/ EERSEBR TX FIFO, NTEITFEZH
S TX FIFO,

5.23.3.23 I1C_CLR_RX_DONE (0x58)

i/ i |#ES | E6ifE iR
reserved 31:1 RO 0x0 =B
EEXNEFFEF LSRR IC_RAW_INTR_STAT H FE s HY
CLR_RX_DONE 0 RO 0x0 RX_DONE chifF (b7 .
5.23.3.24 1C_CLR_ACTIVITY (0x50C)
i/ i | #ES | E6ifE iR
reserved 31:1 RO 0x0 %58
MR 120 R FEHRDS, ERXNFESREER
ACTIVITY Fhiff, tNER 12C HERMRE R L ETIERNR
zs, Mg ML, AN SRR A
GLRACTIVITY | 0 RO 0x0 7, MRS E ACTIVITY FRERL. ANREREZEHHE

B EREHMESNBEGEEERER. 2FESH
ORISR BRI {E, LLFREN IC_RAW_INTR STAT B E £ i
ACTIVITY Fhitr (bit 8) BUIRZS.
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5.23.3.25 1C_CLR _STOP_DET (0x60)

5 g | %5 | s ik
reserved 31:1 RO 0x0 1=E8

X NFEEERFELR IC_RAW_INTR_STAT RS F 7254
STOP_DET Hiffi (bit 9)

CLR_STOP_DET 0 RO 0x0

5.23.3.26 I1C_CLR_START DET (0x64)

15 i | EE | §/uE ik
reserved 31:1 RO 0x0 %58
XA K35 |C_RAW_INTR_STAT IR 7S .
CLR_START DET | 0 RO 0x0 ik ﬁﬁ%%*’ﬁ,’ & 1C_RAW_INTR_ R H 7 R0
START_DET Al (bit 10) .

5.23.3.27 1C_CLR_GEN_CALL (0xé8)

15 | %E | EffE i)

reserved 31:1 RO 0x0 1=E8

XN FFRRRBRR IC_RAN_INTR_STAT RS FFaRHY

CLR GEN CALL |0 RO | 0x0
S X GEN_CALL i (bit 11),

5.23.3.28 1C_ENABLE (0x6C)

b4 e | %5 | S6E ik

reserved 31:1 RO 0x0 1=E8

12C ¥ 23 15 R B R AR AL o

0: %M 12C 35438 THAE;

1: fERE 12C =HI22ThEE .

TR STE 12C 15HI 25T AL X FIRT I :

« TXFIFO %A RXFIFO #RI#T -

* IC_INTR_STAT HEHFHREHRIFAE.
EIEFHISR R B BRI IES KH 12C ITHI2FThEE, NIEY
AR ERIETERE, BEXZEFXFHIANE.
TS RWBUR T XH 12C ITHISThEE, BEH
EREWEYIESREL, BEARWRER asynchronous
pclk and ic_clk 9% (I1C_CLK_TYPE=1) . 7E{FHREDK
KAEHIZEATE 2 1 ic_clk BYIEIR,

ENABLE 0 RW 0x0

5.23.3.29 1C_STATUS (0x70)

b4 e | %5 | S6E ik

reserved 31:7 | RO 0x0 1=E8

Slave FSM SEENIRZSERE . Slave FSM(Slave Finite State

SLV ACTIVITY |6 RO | 0x0 ot
- X Machine 7E Idle JRZSET#E B
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i | %5 | EffE ik

0: Slave FSM AT Idle 4R7S, LEAT 12C 175254 Slave
IheeA TIETEBIIRTS

1:Slave FSM &bF3E Idle JRES, LLET 12C $ZHIESHY Slave
INREAL FIiEENIRAS o

Master FSMIEENIR7SHRE . Master FSM(Master Finite
State Machine) &F3E Idle IRTSET#E B AL .
0:Master FSM &bF Idle JR7S, BERT 120 3535259 Master

MST ACTIVITY |5 RO | 0x0 o
- X ThEEab T IEERNRES
1:Master FSM &F3E I1dle IR7S, tEBT 120 35588 Master
e FiRahiR7s,
ZUL FIFO £iFfrE. HIZFWFIFO £FRENL; FIFO &
— AN —APLERESE O,

RFF 4 RO | 0x0 A & 1 ufﬁlﬁ 0
0: U FIFO R
1: FEULFIFO &%
W FIFO A AT RE. HIZWFIFO N AERENM, A
ZIRAE

RFNE 3 RO | 0x0 2RI O,

0: FEULFIFO /T
1: W FIFO A

%1% FIFO £5#5E&. XX FIFO @B HRL; %1% FIFO
BN — MU LT AEHERE 0. RS E T
TFE 2 RO 0x1 MBI &4 .

0: BEFIFO R

1: BIXFIFO Ryz=

%1% FIFO Kittrs. £1EFIFO hF—PK— P L
EATREN; %i* FIFO R 0.

0: k3% FIF0 B3%

1: B3 FIFO FK5H

TFNF 1 RO 0x1

12C #5528 E IR SRR .
ACTIVITY 0 RO 0x0 1: RREHISFEEHRITHIESE, EMERXEBT.
0: FRIEHIBATFIEENIKRTS.

5.23.3.30 IC_TXFLR (0x74)

i i | EE | EME R
reserved 31:3 RO 0x0 %58
TXFLR 2:0 RO 0x0 k1% FIFO &, £3% FIFO PRI EREIREE.

5.23.3.31 IC_RXFLR (0x78)

15 i EE | EME iR
reserved 31:3 | RO 0x0 1=E8
RXFLR 2:0 RO 0x0 W FIFO FME. W FIFO PR ANBIEE.
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5.23.3.32 1C_SDA HOLD (0x7C)

15 i | 85 | §/E iR
reserved 31:16 | RO 0x0 =B
|C_SDA_HOLD 15:0 | RW 0x1 WEFTERY SDA {R#FRTEILL ic_clk BHAIA S,

5.23.3.33 1C_TX_ABRT_SOURCE (0x80)

i it | %5 | EufE ik

reserved 31:16 | RO 0x0 1=E8

1: HAER N ARIFERGHIREZEIT

ABRT_SLVRD_INTX 15 RO 0x0
- X F2EH3E B FZE IC_DATA_CMD B EBA 1.
ABRT_SLV ARBLOST " R0 0x0 13 MME%‘E@%&TE@%@EIMW%%%&H_-Tﬂi,
[E)Bt 1C_TX_ABRT_ SOURCE[12]#i% & -
1: M EERR—MESSHEKEFIFO BH
ABRT_SLVFLUSH_TXFIFO | 13 RO 0x0 B, Mig&E AL TX_ABRT hEIRFIET & 1% FIFO
HIHE
1: EMKLEZT MR, =(F IC_TX_ABRT_SOURCE
ARB_LOST 12 RO 0x0 o o " .
- i N4 E, MHLEEELME.
) o [ F SR 1B T2 1R (.
ABRT_MASTER DIS y R0 0x0 1: APRAEZRAEEXNNERTZERAEERE

BRAENEETMANLEEN.

1 : Restart # 2 F (IC_RESTART_EN bit
ABRT_10B_RD _NORSTRT | 10 RO 0x0 (IC_CON[5]) = 0)HEBEEHE 10 uFER %,
Hod. EHTENBRIER.

EEMIZL, ABRT _SBYTE_ NORSTRT WA 2HiE
/Y, B 1C_CON[5]=1, H SPECIAL {iz (IC_TAR[11])
WAFERS, 3% GC_ OR_STARTt (1C_TAR[10]) 554,
1: Restart i # Z A, EJ IC_Restart_en
(IN_CON[5]=0) B}, APIXELIERIBFET.
EBATENER.

ABRT_SBYTE_NORSTRT 9 RO 0x0

1: restart #ZF, BHJ(1C_ RESTART_EN bit
ABRT_HS_NORSTRT 8 RO 0x0 (IC_CON[5]) =0), APEIRERENUSRIE
REWMBEIE. &8 T ENLEFFREL.

1: ENKIE— start £, {BE start F1

ABRT SBYTE ACKDET 7 RO 0x0 NN NN . . -
—oBTE- X BiE% GERITHR) . ERTIMER.

1: FERER, ERESRFTHBEHIRA G5
ABRT_HS_ACKDET 6 RO 0x0 =TA) .
ERATEVER.

1: i2c EEBER T %1XT— General Call,
ABRT_GCALL_READ 5 RO 0x0 {BFE FA7E General Call Z[ERIFEIHABRIZHIE
(IC_DATA_CMD[9]1 & 1), EHTFELEEN.

1: DW_apb_i2c EERR T &LIE T — General

ABRT_GCALL_NOACK 4 RO 0x0 . L os
- - Cal | F#HZRBEMNESL EHKIA.

1: B—1MEENXM, ENSRBUERFIAME

ABRT_TXDATA_NOACK |3 RO | 0x0 = H i X i E A R F T, R BE
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i it | %5 | EufE ik

RETEMNLAIIA. ERTENER.

1: FIFETF 10 bbb, 10 frtbitayss
ABRT_10ADDR2_NOACK 2 RO 0x0 ZAN A F S R PR IN . EFH T EHA
KIiEFFEU.

1: FiFELTF 10 frtbibiEsX, 10 (rtbitpv s
ABRT_10ADDR1_NOACK 1 RO 0x0 AN b F R AR AN - B FEHAY
& EFNIEUL.

1: FFELT 7 IR, ik & ERWIE

ABRT_7B_ADDR_NOACK 10| RO 1Ox0 1o &k 5B R T EALA0 & R R

5.23.3.34 1G_SLV_DATA_NACK_ONLY (0x84)

b4 i | %5 | SAE ik

reserved 31:1 RO 0x0 1=E8

4 X NACK. NACK R A7 i2c fEAMAIRYRET . anR
BEXNEERE 1, MAEREEERBBEFHZEER
—/NNACK. Ett#iEEMm AL, BKEINBIERASH
NACK 0 RW 0x0 X BRI X,

LEGFRREN O B, BIFIRIEIESRE K474 NACK/ACK.
1: FTH5 NACK

0: =4 IF & 5HI NACK/ACK

5.23.3.35 IC_DMA_CR (0x88)

15 N | EE | E(iE R
reserved 31:2 RO 0x0 1RE8
DMA fE4g{EREAL . XML AT LA /2 %1% FIFO Y DMA
1HIE .
TDMAE 1 RW | 0x0 T

0: &% DMAZH
1: RiXDMAEH

U DMA fERENL. XAMEIATLAE /2R IZUL FIFO DMA
0: #2UTDMA ZEH
1: ¥4 DMA B H

RDMAE 0 RW 0x0

5.23.3.36 1C_DMA_TDLR (0x8C)

b4 e | %5 | SAE ik

reserved 31:2 | RO 0x0 1=E8

RMBIER . ZAHTFIEmEZEL L OMA EKEH BN

DMATDL 1: R
O RV 00 B T o F SRR E, B TOWAE = 1.
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5.23.3.37 I1C_DMA RDLR (0x90)

15 fi | &5 | E(iE A
reserved 31:2 | RO 0x0 1~E]
—_—— 1:0 RW 0x0 t;;l;%ﬁ?%liﬂﬁo ZALIEHEWOE 35 P B9 — > DMA 15K Y

5.23.3.38 1C_SDA SETUP (0x94)

i fi |EE | EhifE ik
reserved 31:8 | RO 0x0 1REg
SDA 33 . EIWINRFTFERT A 1000ns, T FIEA
SDA_SETUP 7:0 |RW | O0x64 | 10MHzEdic_clk, C_SDA SETUP45F2%11.1C_SDA_SETUP
W B IME 2 RYmEE.

5.23.3.39 IG_ACK_GENERAL_CALL (0x98)

15 fi |EE | EhifE A
reserved 31:1 RO 0x0 =B
ACK General Call, EX 10F, & i2c YLF| General Cal |
ACK_GEN CALL |0 RW 0x1 B, i2c LLACK Rz, & O Bt i2¢c N4 X General Call
i

5.23.3.40 IG_ENABLE_STATUS (0x9C)

1 fi | &5 | &l A

reserved 31:3 | RO 0x0 1RE8

SLV_RX_DATA_LOST | 2 RO 0x0 AR BB IR E K .

SLV_DISABLED_ , R0 0x0 ML R (KX, B .« ZALFRR 12C AL

WHILE_BUSY 7EITRT, 1C_ENABLE SHEEH 118E/ 0.
ic_en IK7E: 12CITFIBEBH B XA, B 12C 1%
FIBSThEE K]

'0_EN O RO OO, 2 s Th e
1: 12C =R IhEEF /B

5.23.3.41 IC_FS_SPKLEN (0xAO)

1 fi |¥EE | EhifE A
reserved 31:8 | RO 0x0 =B
FSHERT, 7EEM 12 REFEEZLEZH, VIRER
RS, MIREEIT. kFEHRERERE, £ 1C CLK
IC_FS_SPKLEN | 7:0 RW 0x5 [EHAS LB AY SCL 2§ SDA k& hiyselE. RAEZ 12C
BEOWSERAN, 7855 Fs. HEHENENEE
YR RNBERER1.
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5.23.3.42 1C_HS_SPKLEN (0xA4)

b4 e | %5 | SEE ik

reserved 31:8 | RO 0x0 1=E8

HS AT, 7E(E 12C REFERLEZHT, VIRER
7, MEREEIT. kEFFHRARERE, 7£ 1C CLK
[ EA T Ay SCL =k SDA ZEE&hyRlE. REY 120
IC_HS_SPKLEN [ 7:0 |RW | 0x2 BEOWERARM, T8RENZTERS, Z5GEmtU0RT
WIRER IC BRFES. HEENENEEYR. &
INEMER 1. 1C_MAX_SPEED_MODE &%} 3 FIiZSE R
FTEH

5.23.4 SMBUS HE38%I3%

% 5-65 SMBUS Z7Fe8i it

=L Eivht

SMBUS 0x000_2801_3000

3 5-66 SMBUS ZH1Fs3%I%

oRcall ks i
1C_GON 0x00 | 12C =5 F 785
IC_TAR 0x04 | 12C EH Hbht F 723
IC_SAR 0x08 | 12C M\#itbiE FH 58S
|C_HS_MADDR 0x0C | 12C iR EHIER RS 5 1755
|C_DATA_CMD 0x10 | 12C #IEE 75
IC_SS_SCL_HCNT 0x14 | ¥REERRR 12C S S SCL S I FFR
1C_SS_SCL_LCNT 0x18 | ¥RAEIRR 12C F§{ES SCL BRIt FER
IC_FS_SCL_HCNT 0x1C | TRIFIRR 12C FHEpES SCL IS I FFR
IG_FS_SCL_LCNT 0x20 | tRIRIRR 12C BT§P{5S SCL FUREB I #F 728
IC_HS_SCL_HCNT 0x24 | SiEER 12C 14155 SCL S it ¥ F 7
IC_HS_SCL_LCNT 0x28 | HIRIRR 12C FEpES SCL MR I FFsR
IC_INTR_STAT 0x2C | 12C FRETIRZS (Pl RE#RECE(ER B RETIRS) F&F85H
IC_INTR_MASK 0x30 | 12C iRk S 7788
IC_RAW_INTR_STAT 0x34 | 12C RIAFHTIRS (ALHFPERE) HFES
IC_RX_TL 0x38 | 12C #ZUX FIFO HES e
IC_TX_TL 0x3C | 12C &3 FIFO ESHESE
IC_CLR_INTR 0x40 | 12C ERREE MBI P HTSFaE
IC_CLR_RX_UNDER 0x44 | 55B& RX_UNDER HHfZ 1728
IC_CLR_RX_OVER 0x48 | 5&5F% RX_OVER Hli & 1728
IC_CLR_TX_OVER 0x4C | 75BR TX_OVER i HFF 85
IC_CLR_RD_REQ 0x50 | ;%F% RD_REQ BT 7758
|C_CLR_TX_ABRT 0x54 | ;&BR TX_ABRT & 1785
IC_CLR_RX_DONE 0x58 | 7&BRk RX_DONE i HF 785
IC_CLR_ACTIVITY 0x5C | 55F& ACTIVITY 728
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|C_CLR_STOP_DET 0x60 | ;&R% STOP_DET & 77 85
|C_CLR_START_DET 0x64 | 55 START_DET thitf 257722
IC_CLR_GEN_CALL 0x68 | 7&BR GEN_CALL FlrZF 7753
|C_ENABLE 0x6C | 12C fFaE 1788
IC_STATUS 0x70 | 120 KEZER
IC_TXFLR 0x74 | K% FIFO ZREER
IC_RXFLR 0x78 | JEUL FIFO ZERHE1ER
|C_SDA_HOLD 0x7C | SDA {R¥FRTE] 7722
|C_TX_ABRT_SOURCE 0x80 | 12C XX B ERSSHSE
IC_SLV_DATA_NACK_ONLY 0x84 | F=4 SLV_DATA_NACK 7788
IC_DMA_CR 0x88 | DMA ¥l &5 77 3%
IC_DMA_TDLR 0x8C | DMA % 1% $4B H{E
|C_DMA_RDLR 0x90 | DMA FEUT 42 &
IC_SDA_SETUP 0x94 | 12CSDA ¥ 37 i) 25 77 58
| C_ACK_GENERAL_CALL 0x98 | 12CACK_Gen_Cal | Z 1752
|C_ENABLE_STATUS 0x9C | 12C {FEE RS S EHE
IC_FS_SPKLEN 0xAO | FS {RARIEIEN F 7%
|C_HS_SPKLEN 0xA4 | HS R RIEIEN F 7 s
|C_SMBCLK_LOW_MEXT 0xA8 | Bitéh MEXT S5 7738
|C_SMBCLK_LOW_T IMEOUT OxAC | B4 TIMEOUT S5 1755
|C_SMBCLK_STUCK_T IMEOUT 0xBO | FI§p¥ BB SHEF TR
|C_SMBDAT_STUCK_T IMEOUT 0xB4 | B REBIISHEFFSH
|C_SMBCLK_LOW_SEXT 0xB8 | SEXT B¥IZ B S 7538
CLR_SMMST_SCL_EXT_LOW_TIMEOUT | OxBC | ;&B& SMMST_SCL_EXT_LOW_TIMEOUT chitf 25 7758
CLR_SMMST_SCL_TMO_LOW_TIMEOUT | 0xCO | ;&BR SMMST_SCL_TMO_LOW_TIMEOUT i & 785
CLR_SMMST_SDA_LOW_T IMEOUT 0xC4 | 5&5P& SMMST_SDA_LOW_TIMEOUT Hh i 25 77 58
CLR_SMSLV_SCL_EXT_LOW_TIMEOUT | 0xC8 | ;&BR SMSLV_SCL_EXT_LOW_TIMEOUT & 785
CLR_SMSLV_SCL_TMO_LOW_TIMEOUT | OxCC | ;&B& SMSLV_SCL_TMO_LOW_TIMEOUT thi 25 7758
CLR_SMBALERT_IN_N 0xDO | 5&P& SMBALERT _IN_N FRHf 257728

5.23.5 SMBUS &F1F2&i5i0A

ASHHE L ENEERNEESE, URFHNEESE,

5.25.3 12C SFRHASZY,

5.23.5.1 IC_TAR (0x04)

HitFEFREE%

i fii | B | 8hifE iR
reserved 31:14 | RO 0x0 1=E8
SToUSMSEAUT | 43 py | 0x0 | EMERT, REGSELEES.
ck_cmd_en
IC_10BITADDR_ " R ox T AELE 12C Master BIER 7 bR 2 10 iz
MASTER RN FHITIBIE.
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BN

ik

0: 7 {iuibib#=E=

1: 10 furibrdE=

FRER: IS A7 12C_DYNAMIC_ TAR_UPDATE F “Yes”
EEE e

SPECIAL 11 RW

0x0

TR 12C BIEFE AT BIEM 48 R 2 A START
BYTE #&3%.,

0: {¥F IC_TAR ithlit4%35, ZH& GC_OR_START ¥ E

1: {£FH GC_OR_START & ERIIE R

GC_OR_START 10 RW

0x0

SR 11 (SPECIAL) 9 1, iZALI&E DW_apb_i2c FRAT
FEIEN HhEFR TIT 2 START BYTE /8=

0: FRAI JBIEFEMbIEERN . HEXTRERHITERE.
RN AR T TIERIE, W IC_RAW_INTR_STAT
EEEPHE 6 L (TX_ABRTIGLHWHE L. AR SPECIAL
fI—ER1, 12CIFHENE—BETEEXMERT.

1: START BYTE #&3%

IC_TAR 9:0 | RW

0x55

TEH Master IS H0 B ROMbHE. 55 A HBIEA ot A% 2R
WS HATLLZRE, fEF START BYTE #&3\AS R 5 CPU Ltk
TR S HBAE.

5.23.5.2 IC_INTR_STAT (0x2C)

2} | EE | EffE R
reserved 31:18 | RO 0x0 53
r _smbalert_in n 17 RO 0x0 &4 dh i
r_smslv_scl_tmo_low_timeout | 16 RO 0x0 IREMNNIER, BTehiBRTd R
r_smslv_scl_ext_low_timeout | 15 RO 0x0 A&tﬂﬁ#%¢ﬂkﬁéiﬁﬁﬁthﬂﬁ, ENMMANIR

T

r_smmst_sda_low_timeout 14 RO 0x0 WiE BT T
r_smmst_scl_tmo_low_timeout | 13 RO 0x0 NEEVARRNT, BT e
r_smmst_scl|_ext_low_timeout | 12 RO 0x0 REZNERT, BThi BBty
R_GEN_CALL 11 RO 0x0 GEN_CALL hETIk7S
R_START_DET 10 RO 0x0 START_DET FHIRAS
R_STOP_DET 9 RO 0x0 STOP_DET FhHTIk7S
R_ACTIVITY 8 RO 0x0 ACTIVITY FRETIRAS
R_RX_DONE 7 RO 0x0 RX_DONE HHEIR7S
R_TX_ABRT 6 RO 0x0 TX_ABRT HEIRTS
R_RD_REQ 5 RO 0x0 RD_REQ FhHfIR7S
R_TX_EMPTY 4 RO 0x0 TX_EMPTY fhETIR7S
R_TX_OVER 3 RO | 0x0 TX_OVER BTk 7S
R_RX_FULL 2 RO 0x0 RX_FULL HETIRTS
R_RX_OVER 1 RO 0x0 RX_OVER HETIRTS
R_RX_UNDER 0 RO 0x0 RX_UNDER R HfIR7S
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5.23.5.3 IC_INTR_MASK (0x30)
b} i | 5 | SuE iR

reserved 31:18 | RW 0x0 =B
m_smbalert_in_n 17 RW 0x1 FEka 4R
m_smslv_scl| _tmo_low timeout | 16 RW 0x1 TR MRS R AR B o
m_smslv_scl_ext_low_timeout | 15 RW 0x1 ke MR 53T B2 #B B op i
m_smmst_sda_low_timeout 14 RW 0x1 Tk B3 AR AT
m_smmst_sc|_tmo_low timeout | 13 RW 0x1 PRk 3 #1 A B BT o B
m_smmst_sc|_ext_low_timeout | 12 RW 0x1 Frike EHLATshi B 2B R p T
M_GEN_CALL 11 RW 0x1
M_START DET 10 RW | 0x0
M_STOP_DET 9 RW 0x0
M_ACTIVITY 8 RW 0x0
M_RX_DONE 7 RW 0x1 P E RS RIS, B0, R
M_TX_ABRT 6 RW 0x1 MR EHLEE, TSEN
M_RD_REQ 5 RW 0x1 IC_INTR_STAT & 1735 &b Xf N 80 b Bh #5
M_TX_EMPTY 4 RW 0x1 AL
M_TX_OVER 3 RW | Ox1
M_RX_FULL 2 RW | Ox1
M_RX_OVER 1 RW | Ox1
M_RX_UNDER 0 RW | Ox1

5.23.5.4 1C_RAW_INTR_STAT (0x34)

i fii | iEE | EhiE i35

reserved 31:18 | RO 0x0 1=E8

smbalert_in_n | 17 RO 0x0 EL4p e

smelv_seltmo |, oo lox0 | IRZEMKLER, EEREBETeRE

_low_timeout

smslv_scl_ext | g RO | Ox0 MHLETShiT R ABRT R, EAFMHER T

_low_timeout

smmst_sda_low 14 RO 0x0 0 42 4B o

_ timeout

|
SStse MO 4 R0 o0 | MEEAERT, SRR
_ low_timeout
|

TS’ O gy R0 |ox0 | {RETAUERT, AESRYRABATE

_low_timeout
HEZWHIRFIE General Cal | IERETASHWERM. —
B GEN_CALL Efi, N R Bi@id % 12C =583k CPU 15

GEN_CALL 11 RO 0x0 BY IC_CLR_GEN_CALL Z 7725 HISE 0 i, GEN_CALL A
BEME 0o 12C T35 S 10IRN B A BB F AUAE Rx 2207
X,

START_DET 10 RO 0x0 BERCIR SRR 120 243 O L2 B ~4% 7 START 5
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i | %5 | EffE ik

RESTART. 5154188 T {/E7 Master #EXiE 2 Slave &%
T xo

AR R R 120 RO LERBFET STOP, 547

STOP_DET 9 RO | 0x0 I M
- H2E TAETE Master HIITRZ Slave X T %,

I FR7R 120 ISR HERNIRES

B 4 T ETER ACTIVITY FRiE:

XM i2c

*J£HY IC_CLR_ACTIVITY 27588

ACTIVITY 8 RO 0x0 *J£BY 1C_CLR_INTR Z7788

ARG e

—B#HEMNS—HRFENM, BEFEIU LTSGR
FR—MIEEAREE 0. BIEE 1dle RS TMREEUE
0 ERNE S —BERIFEN.

12C = BS T1EFE Slave XX R T, kX EHIBENRE
RX_DONE 7 RO 0x0 —NFHE, EREREIREBYE Master i H[El K2
(ACK), RX_DONE BTG R

ZAL AN R DW_apb_i2c A BESEAX R EAEE MO XT 15 40
FIFO AERIIRIE. XFMIBERATRELSETE 12C 1EREMNK
MHLLE, I4E “transmit abort” . H{IE 1, 1C_TX_ABRT_
SOURCE FHF=1%3IEH ransmit abort 4 RIERE .

TX_ABRT 6 RO | Ox0

EIEKIRE. 120 IFFBF TIEE Slave BT, BB
Master Z=if M DW_apb_i2c FriZER%#ERT, RD _REQ # &
fiL. 12C ¥4I 28 7E 4L T2 RD_REQ i K HAE] £ 4% SCL {RF1K
RD_REQ 5 RO 0x0 FSF, RD_REQ ZAMIE25 MmN AP ETiER, FHEIEKR
A IBSE R ETIE Master FREAIEIELZ | C_DATA_CMD F 75
g2, iEEY 1C_CLR_RD_REQ Z5 7722 HY{E AT LLI% RD_REQ #F

==
neNB 0,

WEREERXNTFZEF 16 TX TL FERHIEEHNIIR
{ERDIEELL TX_EMPTY, HEHXAKFIIRER, BHS
TX_EMPTY 4 RO 0x0 B Z7#0 TX_EMPTY 55 0. I1C_ENABLE bit0=0 B, TXFIFO
WRIFE AL, TXFIFO AILUARAZ, LA TX_EMPTY # &
H1. HRELTIEEENRASE ic_en=0, TX_EMPTY=0,

EAXZESTREF, WREEZFZEHRX KX /NIXEZ
IC_TX_BUFFERDEPTH H At B XA A X BT @
IC_DATA CMD F E#iERk 4k &£ 5 — 1 12¢ & &K,
TX_OVER # Efiz. BIFE/AEITHI SR INEEHW RAMNIBERT
(1C_ENABLE[0]=0) RX_OVER Kb & —HRIFEN, B
B R HE NS HIRAS. ic_en =0 B, TX_OVER #55 0.

TX_OVER 3 RO | Ox0

LIBWEHRXAKAFET ICRLTIL HigEHIIRE
(RX_TL) B, RX_FULL Efii. HEMX/NFIIRER, &

< B a1 RX_FULL 35 0. 1C_ENABLE bit0=0 A, RXFIFO

WRIFTE AL, RXFIFO J9z5, AT RX_FULL #5& 0,

RX_FULL 2 RO 0x0

LIEEE X K /ML F] 1C_RX_BUFFER_DEPTH, B iT#k4s:
RX_OVER 1 RO 0x0 MM ERFEUTEHERT, RX_OVER B3, TX_OVER L% 12C
EHIgEm N, BAEZESXERIZEREIR ARSI E
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15 fi

E4=]

BN

i35
F. IFEERLFSIREEXANEFTRLT
(IC_ENABLE[0]=0) RX_OVER Kxth&—EHMRIFEN, H
B R ZHE NS HIRAS. ic_en=0 B, RX_OVER #3& 0.

RX_UNDER 0

RO

0x0

AL 3B EE@ITi719) 1C_DATA_CMD FE 53R BURIE A XY
IERT, BEIEUWLEHPXHZS, RX_UNDER &L, BMEE
12 2SI REHE X A AY1E L T (1C_ENABLE[0]=0) RX_UNDER
REEES—ERFEN, BEIREFEANTRIRE. ic_en
=0 B, RX_UNDER ##:%& 0.

5.23.5.5 1C_ENABLE (0x60C)

15 i | &5 | EhfE AR
reserved 31:11 | RO 0x0 1RE8
smbus_slv_release 10 RW 0x0 MHERT, BRRLFEREES.
smbus_slv_alert_en 9 RW 0x0 MNERT, alert_enESHEE.
MALE Y RN EREE S, ENERT,
smbus_s|v_sckextend en | 8 RW 0x0 FEEILES, ExREm, MIERT, B
JSE5 R
smbus_slv_scktimout_en | 7 RW 0x0 At s BRI BERE(E S, MR TREMELL.
FHRRT, BN RBRE, £iEE,
smbus_mst_clkreset _en |6 RW 0x0 S B RS,
smbus_mst_alert_en 5 RW 0x0 FHERXT, alert_en EEHNEEEESS.
smbus_mst_release 4 RW 0x0 FHERTEEEFILES, EREHFEES.
smbus_mst_sdatimout_en | 3 RW 0x0 FHIRNK T, BFEBIHENFERES.
smbus_mst_sckextend en | 2 RW 0x0 FNMERT, B EBEIENEREES.
smbus_mst_scktimout_en | 1 RW 0x0 FHAERXT, BHepiEatENEEEES
12C #5551 3% 15 RE SN X AN BUAL -
0: X[ 12C $TH|23ThEE
1: {FEE 12C {THIZSThAE
UK STE 12C 12588 Thae < AT LI -
o TXFIFO F0 RXFIFO #% RET
* IG_INTR_STAT HHEHFFIIRSRIFAE
ENABLE 0 RO 0x0 EREGISE LA ERIBEBITEDR KA 12C 1IFFF
ge, MESIRERIETRE, BELEZEMN
XFHAR. EEHSERHERETRESXF
12C =HIgEIhEE, BEKERWEIINFETRE
=1, BA MR {EA asynchronous pclk and
ic_clk UARS (IC_CLK_TYPE=1) . 7E{F&ESK
KAEHIEERTE 2 ic_clk BYIEIR.

5.23.5.6 1C_SMBCLK_LOW_MEXT (OxA8)

i i |5 | SffE ik
|C_SMBCLK_LOW_MEXT 31:0 |RW | OxFFFFFFFF | F5h MEXT S8E B HHE
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5.23.5.7 |1C_SMBCLK_LOW_TIMEOUT (OxAC)

15 L | ES ENfE ik
IC_SMBCLK_LOW_TIMEOUT 31:0 | RW OxFFFFFFFF | Bsf4f TIMEOUT 818 B &5 1728

5.23.5.8 |1C_SMBCLK_STUCK_TIMEOUT (0xBO)

2} i | %5 | S{uE ik
|C_SMBCLK_STUCK_TIMEOUT | 31:0 |RW OxFFFFFFFF | Bt BB S RET T

5.23.5.9 1C_SMBDAT_STUCK_TIMEOUT (0xB4)

i L | ES SNiE faiR
|C_SMBDAT_STUCK_TIMEOUT 31:0 | RW OxFFFFFFFF | iR REBIISERESFRE

5.23.5.10 1C_SMBCLK_LOW_SEXT (0xBS8)

i i |5 | SffE ik
|C_SMBCLK_LOW_SEXT 31:0 |RW | OXFFFFFFFF | SEXT 8H¥EBEHH

5.23.5.11 CLR SMMST ScL_EXT_Low_TImeouT (OxBGC)

15 i wE | EE ik
reserved 31:1 RO 0x0 =B
clr_smmst_scl_ext_ FEIXPNEFESEREFR IC_RAW_INTR_STAT RS 7=
. 0 RO |0x0 | ° . o
low timeout 22HY smmst_scl_ext_low_timeout Il (bit12) o

5.23.5.12 cLR SMMST ScL_TmMo_Low_TImMeouT (0xCO)

5 i | %5 | s ik
reserved 31:1 RO 0x0 1RE]
clr_smmst_scl _tmo_ X NEEEREF IC_RAW_INTR_STAT REFHHE
_ 0 RO | 0x0 > . o
low_timeout 2ZHY smmst_scl_tmo_low_timeout HEf (bit 13) .

5.23.5.13 CLR_SMMST_SDA_LOW TIMEOUT (0xC4)

15 L | EE | EfiE ik
reserved 31:1 RO 0x0 1=E8
clr_smmst_sda_low_ EIXNEERNER I1C_RAW_INTR_STAT REFHFFE
, 0 RO |ox0 | 2 . o
timeout 22HY smmst_sda_ low_timeout i (bit 14),
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5.23.5.14 CLR_SMSLV_SCL_EXT_Low _TIMEouT (0xC8)

5 i | 8B | BhifE iR
reserved 31:1 RO 0x0 1RE]
clr_smslv_scl_ext_ EXNEERNER I1C_RAW_INTR_STAT IREFHFE
_ 0 RO | 0x0 > . e
low_timeout 22RY smslv_scl_ ext_low_timeout Hlf (bit 15).

5.23.5.15 CLR_SMSLV_ScL_TMo_Low _TIMEoUT (OxCC)

15 i HE | EE ik
reserved 31:1 RO 0x0 1=E8
clr_smslv_scl_tmo_ X NETEEERERR IC_RAW_INTR_STAT IREHFE
. 0 RO 0x0 - ] . )
low timeout 22MY smslv_scl_ tmo_low_timeout HEf (bit 16) .

5.23.5.16 CLR SMBALERT IN. N (0xDO)

15 fu | &5 | SfE iz

reserved 31:1 RO 0x0 1=E8

XN EFFERRBRR IC_RAW_ INTR_STAT RESHF

I'r_smbalert_i 0 RO | 0x0
olr_smhalert_inn X S840 smbalert_in_n B (bit 17).

5.24 PWM 35128

PWM B2—Fx R IUE S BB FHITRFRIGAN L. CEITRE A PWM 430 35 S e
BIpy PWM IhEE, B 2 NTEIIIAY compare M iEIE.

5.24.1 32{Ei}AR

&8 PWM ThEERT, BESALE X PAD EREFERE, 15X PAD B & B3 N Ih e
BNEJ{EF PWM IheE. "KA&IR PWM N3ZHF capture 1823,

5.24.1.1 compare ¥iB#= A

HEMERT, Timer BEIfE, 18 PW_CCR FHEH/AES counter EARETIFHITELEL,
Y TEHICACRT, HXELRY 10 ERMIL 00 1 &%, (FIXTRZAY PWM_CTRL. CMP JR7E)
MBS SR gl itch-free B (BEBHL) .

B, TE compare R'T, Ml Duty R9{E, FJLAEIERE PWM_CCR HFs8, AT
LARE FIFO, @33 FIFO ATSCINST duty ERIBNESIES], RO BEMBIRETES. 3
FIFO Z8RUBHE, pwm_cmp_out [SEMIMIRIFRE, HEMRSETESMEXA, MLl
(EEEFFEFTTD) . HHEEERITE, HFIFOARET, €E T8 HIFERE, M
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EBHTHY Duty {B. RZRIEFE FIFO i£2 PWM_CCR &35, =IBId PWM_CTRL HEaSECER.
5.24.1.2 &

PWM B ETR, MINRB—RPUL, BERPHEMNERNTENR, BES
BomL, E2EERPHTHEFEREX LR EFERE:
o It T, SEAEBENT =5 .
— Modulo R, HIHHIEIAF period BIRHE, F=4 dhl, BECEHY period
BIEIRER A 0, MIRF=4 dli;
— Up and down RNRT, HitHEZRBA 0 MBHE, =44, BRHFEit
BAEH 0 =4 it
® MLE ) compare IR, BAREFTERMLIFR:
— compare ¥ R3XAF, & Timer 1H# 88T Duty ERIATIR, =% — rhi;
— FHXF FIFO 18 Duty BYME, MIZE B R HERIFF aa B Rk, A2 Lk B FIFO
=, FASEE; BIEEITEIERES, FIFO TAZT, WEET—MTH
FEIERF46 7= i ;
— YHHFEHROCEM Period EN 0 BIAHE, AEFE AT,
® FIF0 Z=rhilf, 1%l R ATEFER FIFO {EA7EH DUTY BHZEA ATRERRL .
STATE ZEHF R B2 H & channel B LR RETHRE, EE—MERERPETFRER 1 BT,
it B2 R P ETER R R R B AL

5.24.1.3 EXINEERCE

ELBEESNTRE, HITEFHREE, MBS dead_band IhEE:

1. APB 5 DBDLY &H7Fss, FLE LB TREAERREHA;

2. APB 5 DBCTRL F 7785, & E PWMEHMINIRE bypass FEXIER, BF LFAIRE
B, THBERIAERMEATRNGES, EABERESTH/MTEEER
EeERtERER .

5.24.1. 4 B pwm FHEIR/Z Bhik BH

ELBEENTMRE, H#HITHEEHREE, NME3N Timer F1 PWM IhgE:

1. APBE TIM_CTRL F7Fs%, BLE IR (PWM=HIZEERTHh 9 50MHz) , ¥
B, £FPE{FEETFL, {82 TIM_CTRL. ENABLE {£%F 0, BIZASfERE PWM.

2. APB & PWM_PERIOD F7Fz%, & EITEHAH.

3. APB 5 PWM_CTRL H7F8%, ®E PW LI{EHRZ (compare ), HRIBEITIEERN, &
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EHEXERNTIESH.
4. 1%$E compare 183\, M| APB 5 PWM_CCR Z7£88H 5 A Duty {& (8[a] FIFO &),
BEEMERE BAR0) .
5. ECEHHRfERENL,
APB E TIM_CTRL. ENABLE {& 1, 1% PAM ATLATAE. HESLIM % PWM BB TE, AISF
% PW ECESER /G, EERIFE pwm_gect| F5Hirm (EIELE 0x2807_e020 FHiFas,
ZEF 71K 8 iz HIfERE 8 4 PWM #HI2T, EL P bit0 {£&E PWMO #=HIZE, bit1 {E/E PWM1
EHI2S, LALLRHE) |, LR, PwM FFEETE.

5.24.1.5 FIEB pwm FARILE (S5 AR

Tierh, &3 E1= PWM, M EHES TIM_CTRL. ENABLE {& 0, E{=#/ PWM. E{SHORt
&, SBUWTER:

1. HHEEE, W2 A pclk GEHIZRET S0 50MHz) , BIRA 750,

2. PWM IHEE(FLIE, &2 compare &R, NIHHRIFBRINE.

5.24.1. 6 PIEB pwm FHERIRR ) #k

1. ITAEs, BEMTERHSIMAL, B4 ZIFE PWM AT enable THITER, &
SPEEER;

2. TAEh, BB counter IR, W7 PIM AT disable THITEK,
BN HBAREER;

3. TELEH, BHEZELE period BIRMIER] duty, FEHF X FFTE enable THITEEL,
BFTRIE R BTE counter=0 BUBHEA EFTME;

4. 7E£run ZIEFR, BEKT PWMIIGE, 2%B1ERAN, REE disable KET
HITIERL

5.24.1.7 PWM DUTY Ruf&2&k

7E compare 23\, pwm it duty ¥EHIHI#HE, RISk B PWM_CCR &F 1788 (default),
WA LU EREE, SkE FIFO GIAEN) YRR AIRHE, AAJ7E PWM T disable
KETHIT,
® FIF0 &R
1. 7EBCE duty Z AT, ESMHEREA FIF0 #E.
2. APB FFif[a] PAM_CCR H =S HIE, EAR FIF0 ERX, HIESFERTENEFIFO
B, PWM_CCR HFss AREHAIREFNE NE.
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3. 4 APBIZERZ STAT[3]1 A1, RRFIFOFT, EEILEFIFO hEANHIE, &
APB {J37A[5] PWM_CCR ZZ 8 5 ¥R, MIRIZIEIEH], LEf pready (SR 0, &
1ZR APB SRAMEE R EETER . R RE—ENXEE, B) APB B4kt G418, LAY,
HEEHESTFEREA M.
4. HFIFO AHIRHE, F=4E—/ rhif, tCAS PWMSE4REF, TS EETH, it
#HidiEd, BHFIFOETT, KET—MIREIFFHRHFAML.
SEE, EFER FIF0 R AIATHE:
— LFHENE, enable ZHJ, FIFO FAMBHIE, BT enable f5, M ZIH
F T 5
— ZETAESH, FIFO ATRLLELE, pwm MR,
— T {Evh# disable PWM, F)X enable Z B, FIFO FhArEl & H1E;
o HiFsiE
AEFERTEHRIEANFME, Duty FERFTLABERT L, LR, APB 5#{ERE, TFH
[ FIFO R FEREHE, = pwm i3858 0 IFHE, NEHESH|PSMEFH duty {8, LERT
EEE duty HOMIARIER. IR REFTEHEN, TATFRKEFEEN duty EXT
period {H.

5.24.2 FHHERIIR

B PWM ITHIZE A 4K otk =s(E], X539 38R LA PWMO IS Ja f5l -

0"1k: pwm db;

172k: pwmO;

273k: pwml;

PWM apb $EOZEE A 12bit, HUFEFENLA 2'b00 BFifiE] pwm_db ZH 77825 (8], Hbilk
SFNLA 2'b01 Bia) pwm0 F 7853 (8], #btt S FAL K 2" b10 BFifiE) pwml ZH1FER 2816,

3 5-67 PWM HizseE it

B Eipyt
PWMO 0x000_2804_A000
PWM1 0x000_2804_B000
PWM2 0x000_2804_C000
PWM3 0x000_2804_D000
PWM4 0x000_2804_E000
PWM5 0x000_2804_F000
PWM6 0x000_2805_0000
PWM7 0x000_2805_1000

AR B/ PIMAIZHIEEIS MRS pwm, ELESME pin BIEL 16 A pwmo 2 3R 5K & A FEHIRE PWMO 43
A 55ME pin BIEY pwmO 0 pwmt A54E, 42HIZT PAM1 533 55ME pin BIRY pwm2 0 pwm3 #83E, LU
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IR RIE AR
5 S
e
= 5-68 PWMEH7ERRTIE
o Read W% ik
DBCTRL 0x00 TR XTSI F T
DBDLY 0x04 pwm i period HEE
— 0x400/0xB00 IS, ARRFYBIAE timer HHIER, HHRARABSIHE
AT 4
TIM_CTRL 0x404/0x804 | I+ HBXITHIFEE
STATE 0x408/0x808 | pwm ERIR7AS 1728
PWM_PERIOD | 0x40C/0x80C | pwm #itH period & 1725
PWM_CTRL 0x410/0x810 | pwm TIEERIEHIH 782
PWM_CCR 0x414/0x814 | IBIEHVIERFILL I H fE o

5.24.3 HFEHAA

5.24.3.1 DBCTRL (0x00)

i fi |5 | E(E ik
reserved 31:6 | RW 0x0 1REg
e AR T -
00: bypass
01: £ EFABIER, pwm0_out EIEMIH, THEAIERIER
OUT_MODE 5:4 RW 0x0 £ pwml1_out
10: ZATEBIEIR, pwml_out HiEWMY, EHEEIRER
£ pwm0_out
11: pwmO_out EFHBF0 pwml_out & EETZEBRALE T
Wt RIS -
00: active high(AH) pwmO_out F0 pwm1 out ERAEHiE
POLSEL 3: 2 | RW 0x0 01: active low complementary (ALC) pwmO out Ej%%
10: active high complementary (AHC) pwm1_out EP%%:
11: active low(AL) pwmO_out F0 pwml1 out #ERERLE
FEXEN pwm JRIEEE:
IN_MODE 1 RW 0x0 0: pwmO &\
1: pwml BN
2RRENMES, WHEE 1, BUMEHREN, BT
RiE, BakEIREN.
PRSIRST 0 IRV OO e inme) 1 qomitg, FRATFE
BHEELR 0 BORTIR, RoRBKHENAL, "JLAUHITINGERRIE.
5.24.3.2 DBDLY (0x04)
i3 fii |E5 | EufE iR
reserved 31:20 | RW 0x0 1REg
DBFED 19:10 |RW | 0x0 TREBHER A HA

V1.0 (2023-10-16)

WA © YBEERARBRAR

319



__ Phytium«is

KSR RIETA
5 Mg
15 i | %5 | EfiE P70
DBRED 9:0 RW 0x0 L FABIEIR E HY
5.24.3.3 tim _cnt (0x400/0x800)
15 i | %5 | EfiE P70
reserved 31:16 | RW 0x0 %58
cnt 15:0 | RW 0x0 HFRE
5.24.3.4 tim ctrl (0x404/0x804)
15 i | %5 | E(ifE P70
reversed 31:28 | RW 0x0 %58
0: 1450
DIV 27:16 | RW 0x0 1: 2 550
SEDEE: 174096
reversed 15:6 | RW 0x0 %58
GIE 5 RW 0x0 2 J5 o W 56 58 RE R 1AL
OVF IF_ENABLE | 4 RW 0x0 counter—overf | ow FHT{EEEIEHI L
reversed 3 RW 0x0 %58
0: modulo, #£0~ pwm period .ccr Z[BIfEIRITE;
Vod 5 U 0x0 1: up—and—down, & 0 pwm_period. ccr 0 Z [B)fEIFiTH.
ede X Teeh, HEERMEN, BBk disable 25, BXE
Henable,
2 FRFEREAL.
1 "REFHFERE, 0 RIRANFRE
0: diable, 7H#3EEFZE, compare {FILTAE, MiHE{HE,
ENABLE e e e Ty
1: enable, Timer&PWM IEE T{E
EEEE(Z Timer/PWM ITIE, WBITIZALITH].
2RREMNES, THE 1, BESSMEF/REN, EfIT
e, BEiHEREN.
SWRST O MO0 Ve 1 ez, ERATFEH
BHIZEERE) 0 BIRHE, FTRBEHEEALL, ATLABITINEERIE,

5.24.3.5 state (0x408/0x808)

5 & |5 | miuE iR

reserved 31:4 | RW 0x0 1RE8
L B 4 FIFO AR, B2 NEA RS, E5
5 FIFO fh S MRMRHEE A TR, MBI 1, Mt

FIFOFULL 13\ RE 00 o e, %) APB TS IER, (B2 FIF0
Ful | R4
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TCERAR A R TR

5 Mg

o/}

E4=]

E{fE

ik

FI1FO_EMPTY

RW1c

0x0

REMEEFER FIF0 /EX duty #2#l, B FIFO ATRIAHE,
PR R,

OVFIF

RW1c

0x0

T FE, TRTHEERXTERRENX.

modulo: 4i+#r{EIAZ] PWM_PERIOD B 77 8{AAT, =4 Fhllf,
up and down: i PWM_PERIOD E 0, kB, EitH{ERREA O
BFIBTE, FFEPl (BEEALTFENMERF~E), &
PWM_PERIOD 5 0, J-Hulf.

EE: HHHEESEHNRE, 4N rkoRESEXT
Fclk fio &1R%:, ATHREENKRSTERME, FH
EFERMSRE L

CHIF

0

RW1c

0x0

compare FWitrE, 5 175,

5.24.3.6 pwm_period (0x40C/0x80C)

i fi | %5 | EMfE iR
reversed 31:16 | RW 0x0 1=E8
T HIEHIIhEE, 7£3E Free-running IRNBT T, 1Z{ER M XKIE
COR 15:0 | RW Ox 1 #l counter IAFEFIBENAY, B period HFEss; 2S5 EEMNE
TEILIEPHNETEE (compare R T, SEFRHIL period [
HAB AL E+1)
5.24.3.7 pwm_ctrl (0x410/0x810)
b | ES | EufE iR
reserved 31:10 | RW 0x0 1=E8
FIFO EMPTY 1£ compare R, T~, FIFO HINZEHIRHE, hErim EREE
ENABLE 9 RW 0x0 L, 1 FToR1ERE, 0 FIERERE, BIfEIEFERE, FIFO =R
- FHELEEMRSEER/EXNMA, BREE .
compare 1R\ T, 1=l duty AULLEM{ERIKIR
0: REZfFa% PWM_CCR;
1: KB FIFO, fifo {EF PWM_CCR.ccr T\,
duty ERE HFEHMEHE, REL— pwm BRI RART
PUTYSEL 18 JRE 100 g | ad %4 pum_cor BEBMME, BLATHAE— pum BIH
AEREXNEERE, BAREBRE—MEEX; KB FIFO
Af, % FIF0 EfAT, XEELEMEEFIFOA, BEHEEN
pwm [ ERLERAT B ENEH M T —IXAEY duty 1B,
7 compare R T, BLE PWM M BI¥IGME, BtEEBEN
|COV 7 RW 0x0 &, ¥IRERESAIZE, 7 enable (FSERECHI, FX
B 8 % 1E
ELEHRAERCE .
000: ELERILECATHILE 1.
CMP 6:4 RW 0x0 001: LELESULECATHILEE O,
010: ELERILECAT4E L E04E
011: @ Eit ¥ AL TR & 1. SAFE7E up—and—down
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5 Mg
5 L |85 | ENE iR
WA E T i3 B EL s TRC A i E 0, ERaE K72 T3 |
0 A5 7% 0.
100: 8] Eit# B ELEE ILACAS 3 L E 0. PA/S7E up—and—down
BERXE T A LR ITE AR E 1, HEMENETHE
0 B E 1.

101 : % E % T PWM_CCR.cer I B 0, & F
pwm_period. ccr BHIHE 1.

110: i+ #HEZ F PWIMCCR.cer BT E 1, HF
pwm_per iod. ccr BEgHE 0,

1M1: MHERYIIEK.

AR : XF “010: ELARITECRMEERSE” |, LEARITEL =TS
counter ETL/FILED ; anR¥IGEMERE], T EELB A L.
FF “000: LLESULECATHILEE 17 “001: ELERITECATHAIL
EO” 1017 “110” Mg R—E#ENER, tERERR
35 counter {E¥IRILHL .

SFF “011” “100” ELARITEC 35 counter {EHIXILEL, 1B
50T, FEFHEHESENT RS E.

hIETEREAL, FSRITHIRE % compare FIT,

IE 3 RW 0x0 IZL A 0 TR compare FHTERETLI, 1 F7R compare KT
FREB.

Mode 2 RW | 0x0 1: BEEIER

reserved 1:0 RW 0x0 {RE8

5.24.3.8 pwm_ccr (0x414/0x814)

I L EE | EAE faiR
reversed 31:17 | RW 0x0 %58
GP10 16 RW 0x0 i GP10 $=HI{L

compare 123\ : iZ & FasB{ERE TITH duty cycle B, ILEAT,

CCR 15:0 |RW | 0x0 R Zm ,
ZERNA1, mAALEEREIT pwm_period. ccr BI{E.

5.25 Timer
5.25.1 B}

REIRZ Fr B BYAY Timer 1 Fan Tachometer IIBE . B — M UM 3K (capture)
Wi, FEZFEMIT:

o IHERRENINGE, £FRERITH;

® Y #restart 8f free run iHHIER ;

® HFAIECE T HES 32 fusk 64 i ;

o THFLEA. THEHIGHA capture 1

V1.0 (2023-10-16) IR © XBEERARERAR 322



_Phytium'KﬂE YRR R
5 SMg

XA R IR E AN BB ARG, HHPERE;

XHAEEESEMS—REN, R RITBERE;

R ERFH A ARSIE S ERN S ;

X EER IR . PER SRR F AL P

5.25.2 #{Ei}AA
5.25.2.1 Rzl KR ERIhEEEA

ELBENERE, #HITHEEHREE, NME3) Timer 3 Tachometer LIEE:

1. APBE intr_mask_n & {725 REHH AU H T ;

2. APBE comp_value u 5 comp value | ZFE8EEFITHE;

3. APBE ctrl_reg Hf7se, BLEITHIER, BI#h{EsE, THEFEEED tach A
WERNERFRERER;

4. BEXWMREMINGE, FBRTEEMEXIPEI, RHFEZELiE cnt_value_u 5

cnt_value_ | HEHEHME, BEXMEMNLFZHHHOMNEE, ¥HESA
comp_value_u 5 comp_value_| HF&EF. ZFEANEIHHIRN T #2098
FEE.
Ho, MRE—XEFEEAN, RHEHEKT comp_value_u 5 comp_value_| &
FRNE, nREENELZRTK, THESSMEREIRIAREELAN
— R EFTRET, INREE—RXBENELMY, KHES ctrl_reg Z 1728 force_load
LA 1. MREEELE 2RI, REDAE ctri_reg FH 8% force_load
A1, BAERBESETHEE RS ANBERS S — R ER R, 5
—REANNETY; WRKIBBEEE IR EAERRE P, RGEFEEN
5 comp _value u5 comp value | FFEE.

5. Tachometer INEE(ERESS, FKHHILEN tach_result_reg HFas R BEEIRIT 1,
bit[31]9 1 3R/~ tach_value B 1Z{ET tach FEEFEITE—IRIZAIEH.

5.25.2.2 HHfiAR

ERRRELE T, 2P BEEE S FREFERSFRK:
® IGAIHIRPET (tach_cap) : tach_in ESHMEI EFAG/ TG, WiHERH

ctrl_reg FFERAY tach_mode FAE, EIHHEIRTE cap_cnt EE=E FHf.
ESEMTHHT (cyc_comp) : BFE—ERTIEF=4E—NERTHHT;

— R ERTHHT (once_comp) : M RILAKERTE comp_value_u 5 comp_value_|
Bfrss, EITHUEE] comp_value_u 5 comp_value_| HFHFWERS~E—IXE
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5 IME

A e B 5

® FNEEThIT (rollover) : ITHERTE free_run 2N, MNHZIEEGEE] 0x0 B
& —IRENEE P ;

o HBEEFUW (tach over) : M ZF tach value BB EFEHRKEH
tach_over_limit {HfF, FEE—iBiE R,

® K4 iEP B (tach_under) : ¥ M F| tach_value HIK T &H F 3
tach_under limit EfE, mE—"MEERFE.

5.25.2.3 &{iIikAEA

it

®’ E ’Y

I,

HEIEH, FEEHEEMATES, WERHRTERRENERE, KHESWRE
1, BHELRE/REN, Efxmka, BHREN. RAEEEE 0B, KRBk
REN; Efifes, IBAEEFSHEERAES.

R REMR EF FREEMERMERF IR TIE.

5.25.2.4 ¥/ E =ikAA

TERHEEEFITEHER, ATLIEES ctrl_reg. counter_en iy 0, IHAIEREZIT
B, HHERFS. HHTS ctrl_reg. counter_en L5 1 EFERETH AT, TS
BNEREERE T T . FEEFEREITHRSEM O FREFITH, TEAEFERTK
5 ctrl_reg. counter clr iL A 1,

5.25.2.5 &3\ {]#k i< EH

HATIH BRI YIRET, AR EEF 7S disable IHSR T HSEEE, A
ctrl_reg & 7788 counter_en B 0 fl counter_clr B 1, REEHFITERA T,

5.25.2.6 timer WEESEROCEFTI

1. APBE ctrl_reg Z178%, BLE mode {iih 00, EIFERTEEINGE; ARERITEIE
N THHES 32/64 LiEHE . EAMRZVIEEE, B ERERCE .

2. APBE intr_mask_n & 1Fa5{% HExT B BY B ;

3. APB 5EZEEIEE comp_value_ u 5 comp_value | ERTiTHHE. ;F&, FEiEF
64 (LIt EERT, LS EMSIMEIEER 32 (IF 788 comp_value_|, BILE
32 {iL comp_value u FEFsE.

4. APB BEE7F2E ctrl_reg, fFRETTHEE.

AR BRI FT I RERESL, TR APB E start_value_reg H 7%

=
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5 IME

METHE, IMEBET—MTIEAPEEN. MREET ctrl_reg. force_load HA
1, LI+ ILBIM start_value_reg FFIATHEL
ER—XER, HHH[ERXNNIZIZE N free_runs

5. 25.

S T

5. 25.

2.7 tacho NEEFFESlC E 5

APB E ctrl_reg & 1785, ALE mode iL /g 01, i£$¥ tachometer IEE; RF=EIT
R, TR 32/64 ik tach MINIRTNIESE . tach THEIEIHA. FTEpfERE
BCE . tach_in BEMEHE;

APB EF 1785 ctrl_reg, {ERETTHEIS;

APB & intr_mask_n & 1735 £ REXT B AY B ;

APB 5 tach_under_reg F tach_over_reg {&, & & SIEERTEHE;

APB E & 788 ctrl_reg, fE#E tach_in HiA;

APB i tach_result_reg Z 7785, bit[31]14 1 FRRILET bit[30:01 5%, RR
AT 7 1% B VAR IR B EA A RO BT $h 4

2.8 I capture THREFFeSECEFY

APB E ctrl_reg F7F#5, BLE mode L4 10, 1% capture IhEE; AR, HIA
B ERE, BISh{ERERLE . tach_in EEIRH, cap ont HHE;

2. APBE intr_mask_n ZHF{FEEXT M AYPHT;

3. APBEZETESE ctrl_reg, {FHE tach_in i,
5.25.3 HERIIR

£ 5-69 Timer H7FeSE ML
2R EHipht

TachoO 0x000_2805_4000
Tachot 0x000_2805_5000
Tacho? 0x000_2805_6000
Tacho37 0x000_2807_9000

SEE: 15HI2E Tacho0 Tachol5 Bl timer ¥RHIBE T BINGE, Tacho16 Tacho37 {XAE timer INaE (¢
tacho BEFNGIN capture IHEE) -

x 5-70 Timer HEHEIHIER

- Rea W% iR
ctrl_reg 0x00 Tachometer 1EHI| S 1F88
tach_result_reg 0x04 —NEIR B HIA BB s B R A R
comp_value_u 0x08 ERTHH{ES 32 /i
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5 Mg

Rl ks i

comp_value_| 0x1C timer T : ERFTHEI 32 L
- - tacho R, T : ALE tach value &EJLNEEIRE HI= pulse num

cnt_value_ u 0x20 TR AT RES 32 (U
cnt_value_| 0x24 TR SR HBUER 32 U
intr_mask_n 0x28 FHfERE S 7 an
intr_status 0x2C PR S S 7S

tacho_over _reg 0x30 BEER P TS FeE

tacho_under_reg 0x34 KiERP T FER

start_value reg 0x38 T EEVIR1E

5.25.4 HEZAH

5.25.4.1 ctrl_reg (0x00)

13 fir 5 | 8fifE ik
tacho_en 31 RW 0x0 tachometer I N{FERE(L
reserved 30:28 | RW 0x0 {RE8

TERHEEE(L
tim_mode 27 RW 0x0 0: EEER

1: —RER

BEITHES
counter_clr 26 W1-1 0x0 1: B

0: INERE
counter_en 25 RW 0x0 TR RENL

RS 32/64 fiik$F
counter_series 24 RW 0x0 0: 321

1:64 i
reserved 23 RW 0x0 {RE8

TSR ITHIER
tim_counter_mode 22 RW 0x0 1: restart mode

0: free_run mode

tach I NERIEIFEAL
00: TBEB

tach_mode 21:20 | RW 0x0 01: EHE

10: TREBE.EFAE

11: 1RE§
anti_jitter_number | 19:18 | RW 0x0 tach_in I NEEIZF1F SR E= N+1
reserved 17:12 | RW 0x0 {RE8

TEHIN capture iR T, BRI EEIZE

cap_ont TSR T | et are— A, EHS
cap_en 4 RW 0x0 I capture THE{FEE
force_load 3 W11 0x0 S E A
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N e

5 Mg

15 i

BN

ik

tim_swr 2

0x0

EHIBRENES
1: RS
0: THEEMKES

mode 1:0

RW 0x0

RIE S

00:
01:
10:
11:

ERTERII8E
tachometer IEE
M capture IfigE
=B

5.25.4.2 tach_result_reg (0x04)

15 i E45] ENfE ik
tachvalue_vld 31 RO 0x0 tach_result_reg [EBIN
tach_value 30: 0 |RO 0x0 —NEER E HI N RO R Eh B HA S R

5.25.4.3 comp_value u (0x08)

15 far ®E | ShufE ik
cmp_value_u 31:0 RW 0x0 ERTEES 32 i
5.25.4.4 comp_value | (0x01C)
15 v EE | EhifE ik
timer R\ T : ERTTHER 32 /L
cmp_value_| 31:0 RW 0x0 tacho R\, T : BLE tach_value FEJLNEERE
HA= pulse_num

5.25.4.5 cnt_value u (0x20)

15 v EE | EhifE ik
cnt_value_u_in 31:0 RO 0x0 TR AT RES 32 i
5.25.4.6 cnt_value_| (0x24)

18 v EE | EiE 3%

. ) R LR EHER 32 L. cap mode: B

cnt_value_ | _in 31:0 RO 0x0 I 1
5.25.4.7 intr_mask_n (0x28)

15 v EE | EhifE ik
reserved 31:6 RW 0x0 1RE]
tach_cap_en 5 RW 0x0 tach i N853R P HTERE

V1.0 (2023-10-16)

WA © YBEERARBRAR

327



__ Phytium«is

N e

15 v EE | EhifE ik
cyc_comp_en 4 RW 0x0 =8 ERHH P HTEEE
once_comp_en 3 RW 0x0 — % E Bt ) o B {5 R
rol lover_en 2 RW 0x0 RS ENEE P T {E RE
tach_under_en 1 RW 0x0 tach (R FiE 1R PRI ERE
tach_over_en 0 RW 0x0 tach #BFEIE F T {FE BE
5.25.4.8 intr_status (0x20C)

15 jiva HE | S(E 3%
reserved 31:6 W1C 0x0 1~E]
tach_cap_intr_in |5 W1C 0x0 tach MINIHIK 5
cyc_intr_in 4 W1cC 0x0 =5 EnTH i
once_intr_in 3 Wic 0x0 — )R E B4
rollover_intr_in |2 W1c 0x0 TS ENAL P
tachunder_intr_in | 1 W1C 0x0 tach {XF4E &R i
tachover_intr_in |0 W1C 0x0 tach HBE5 1R A I
5.25.4.9 tacho over_reg (0x30)

15 i | ES SHiE i35
reserved 31 RW 0x0 {REZ
tach over limit | 30:0 | RW | Ox7FFF_FFFF if;;ﬁg tach A, HHILER tach_over

5.25.4.10 tacho_under_reg (0x34)

H | w5 | suE ik
reserved 31 RW 0x0 1=E8

iRt = \
tach_under_limit 30:0 RW Oxf TIRAY tach B/ ME, MRT ULERI tach under

HH R

5.25.4.11 start_value_reg (0x38)

15 2 EE | ShfE iR
start_value 310 RW 0x0 HEEHRE. IR force_load=1, IZEINF]

BEFRERTY, EUT—HEEAREN.

5.26 }ERE5EE (Keypad)

Keypad R—4HASIERRNE ErYigtl, ERBEHF. FS5FH. BEXEAT

FEHTFAANLE. TS REFVEELEEE 161 FrE.
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5 4ME
5.26.1 #2{Ei}AR

5.26.1.1 EET{ERIE

o HAGEATEKIHINF

BEUATSREERA:

1. BEREERITH (KPP_KPCRIKRE]) .

2. BLEFIAHEL O,

3. JEPBR KPKD KASHREFIE D255

4. EEKDIE GREEIRTHEERE) 1THIAL, B KRIE GREFRMPUIFERE
TR (B R RRERME -

5. (RGUELTHIRE, FHRT—1H#. )

o BEFMERNIRESE

1. 2/ GETMER #ES.

2. 50 E|KPP_ KDDR [KCD], &EFIBIAEABKAN, HEFIRIHL A pad 15
EhidERE.
BEoSIECERML, Fd o, HadAMmA (Ehiz 1) .
REGITHWMAFRERIE. £2NF EATLUENE ZPMREAIET.
BT—3EERMEL, FHwd o, HadAmAN (Ehiz 1) .
REGITRMAFRERE. EENF LTSRN R T .
MNHEHRNIIEEDR 5-6.

EEZFIERE, BRBIIHMESHN 0.

BB N 1 3&558 KPKD 1 KPKR IRZS{L ; iBid[5) KPP_KRSS HFEEREAN—1
“17 SRE{L KPKR ElPa88E; BEE—1 “17 2| KDSC FHfEs5 K5 KPKD
ElP a8k,

10. EFEREYMBEEDET, LUE KDIE 4&N3)—MNRREEEE, & KRIE

KB — N ERERE .

5.26.1.2 keypad EFf;FEEIN

0o © N o 0 A~ W

® JEMEIZHEAVSR D)

AERATENMATXNEREEERENERLT, SR TANESERN, BE7
REACME “HAR” . XBXMGEEEMEERE AR .

EFHZ T =M RESSHEIEERY ‘AR N—355 -2 ELXEHERK. REE
ENIRTHNE, AN “@R” IR T . EXRUBIERRES "R 3
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RIFHV SR FERE SR IE . XM EERFEEI TR BIRFT BRES LA T BE “ZRE".
XHE, ZRETEANBIAISHENEER.
® JEFFIRHEAY S5 HR BEAGN o]
1. FTAEERRERBRNE, BEEES—MIENENTEIES. IS HARE
RNIFFRAET, FERGERRFAITI.
2. BRPETRREERAREEERERL T L.

5.26.2 BE/IIR

&R 5-71 Keypad Z1EsE bt

=L Eivht

Keypad 0x000_2807_A000

% 5-72 Keypad HFEYIFEK

o Read W% ik
Keypad Control Register (KPCR) 0x0000 1B EZ R
Keypad Status Register (KPSR) 0x0004 REHFES
Keypad Data Direction Register (KDDR) 0x0008 HIESmEFESE
Keypad Data Register (KPDR) 0x000C HiES 78

5.26.3 HFA3AH

5.26.3.1 KPCR (0x000)

15 i 4] SNiE R
reserved 31:24 RO 0x0 %58
St Ay == . IR .
<O 2316 - 0x0 SBEMBFEREES, KCO[23:16] %R col [7:0]

1: fERE 0: AMfERE

reserved 15:8 RO 0x0 1=E8

ITBYHFEREES, KRE[7:0]13FRL row[7:0]

KRE 7:0 RW 0x0
1: g 0: N{#EgE

5.26.3.2 KPSR (0x004)

5 B | #5 | shiE e
reserved 31:10 RO 0x0 1REZ
AR 4 b &b Eq:
KRIE 9 RW 0x0 RERM P EREES

1: fERE 0: AMfERE

REE T PEERERES

KDIE 8 RW 0x0

1: {FRE 0: AN{FaE
reserved 7:4 RO 0x0 %58
KRSS 3 W1-1 0x0 BRETHRE0ES

V1.0 (2023-10-16) IR © XBEERARERAR 330



__ Phytium«is

KSR SRR
5 IME
I8 L E4) SNiE R
518, xRE—HE3EO0
B TRELRE0ES
KDSC 2 S R S 158, RE—HEHEO
RBEBRERENES
KPKR 1 wic 0x0 BHRMES, 51350
RERTRNES
KPKD 0 e 0x0 BHRMES, 51350
5.26.3.3 KDDR (0x008)
I8 174 =5 EMfE ik
reserved 31:24 RO 0x0 =B
_ S A ES, KCDD[23:16] X col [7:0]
KCDD 23:16 RW 0x0 0. Fmta L i
reserved 15:0 RO 0x0 %58
5.26.3.4 KPDR (0x00c)
I8 i =5 ENE ik
reserved 31:24 RO 0x0 =B
FE RS, Bc4& KCDD H1Fa5EF, =4 KCDD 48
| RIAL AT LA
KCD 23:16 | RN 0x0 KCD[23:161 %R col [7:0] .
0: MiBKEF 1: MiHSEBEE
reserved 15:8 RO 0x0 %58
ITHINIRZS, KRD[7:0]1%FRZ row[7:0]
KRD 7:0 RW 0x0 SHESEMEEHFRNES TR,

0: MINKEF 1: MINSHBE

5.27 GPI0 iZHI2%
5.27.1 #&4v

KEBIREERK 6 1 GP10 ZHIZR IR 96 L GP10 155 . 96 fiL GPI0 155, X IFIMNERAMT

heE. BPEES BUARBMERXD) FE—1FHEREE

SRR R ETEIER

B. EHETEIERRIRA TR GP10075 7B B R EML LR . Hrh i IRk
FERR. $EHIZT GPI10072 VB AI-hHT Sk LR, $5HI3% GP10375 BB HIEIRA & R —
ANl Bk (3 3 A epl, BNMEHIRS 16 PSS H~E—PED .

KEBIR S GP 10 4SS E AT 5 A 50MHz.
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5.27.2 #{EVLBH
S RTRE pin BIET PAD £ FAEHGE % GPI0.
5.27.2.1 GPI0 sy ThEE

1. EBEHOSMIES S5 7L GPIOSWPORT DDR A B A H . GlaE B
GPI0_SWPORT_DDR Z 7728/ 16" hFFFF, FB4 16 i GP10 55 JtaiBEK;

2. FEEimO#L 5785 GPI0_SWPORT_DR. ENIZFFERETIROMN 1/0 55%
. EBNEFTENZEFENRE—ME.

5.27.2.2 GPIO ¥ N\IhRE

1. MEBHW OSEIESH 2 7 2 GPIOSWPORTDDR A E i N . Hlanft B
GP10_SWPORT_DDR Z 1285 16'h0000, AR 16 i GPI0 {55 RHMINIER ;
2. 1@3TiEZEN GP10_EXT_PORT Z 7788, ZHIH GPI0 {52SHI/E.

5.27.2.3 GP10 FhBFThEE

1. BEEREEFSESRTEAMA. HI20ECE GP10_SWPORT_DDR 5 16'h0000, #B
2,16 3L GP10 {55 HMINIEN ;

2. BEBEZTEEEGPIO_INTEN § 1 {FEEhHIINAE;

3. BLEHHTABIF 7SR GPIO_INTTYPE_LEVEL W Ein O ISR LR, §HO0EAN
EHEFRMREMN, ERFPEICENBEHERE; B, BERERURE;

4. FEREHEHRMEZ S GPI0_INT_POLARITY i%& & ik O\ in A B8 H TIN5 A5k
TR FY 0 BALFERMENMIE, EIShEERE B A T EERKE
FHEL; BN, ER¥RLEAIGSEHEFHR.

5.27.3 HERIIR

% 5-73 GPI0 7755 ik

B Eipyt
GP100 0x000_2803_4000
GP101 0x000_2803_5000
GP102 0x000_2803_6000
GP103 0x000_2803_7000
GP104 0x000_2803_8000
GP105 0x000_2803_9000
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%+ 5-74 GPI0 HEFRZIIE

Rl ks i
GP10_SWPORT_DR 0x00 mOMEES
GP10_SWPORT_DDR 0x04 im OB EITH| FEE
GP10_EXT_PORT 0x08 im O MAN T 7
GP10_INTEN 0x18 im O P {ERE 1788
GP10_INTMASK 0x1C i O P Rk & 7788
GPI10_INTTYPE_LEVEL 0x20 i O PR H e
GP10_INT POLARITY 0x24 it O FR AR 1 25 77 28
GP10_INTSTATUS 0x28 i O PR S F
GP10_RAW_INTSTATUS 0x2C i ORI P BTIR S S 7788
GP10_DEBOUNCE 0x34 MR kAL E S e
GP10_PORT_EOI 0x38 i O PR E TR

5.27.4 HEZHAH

5.27.4.1 GPI0_SWPORT_DR (0x00)

i i | 5 | EhifE ik
reserved 31:16 | RW 0x0 1~E]
R s OB S EAEE ABEHIRN, MBENZE
Port Data 150 | Ru 0x0 HFRNEERON 1/0ES% ML . EBMEST
Register ' EANZEFESNHRE—ME.
$HR{L 0715 S RISHRL GPIO FIAPEY 0715,

5.27.4.2 GP10_SWPORT_DDR (0x04)

15 i EE | E4fE i35
reserved 31:16 | RW 0x0 1RE]
EANZEESNERESHOPENBEMLNS
Port direction _ [, BRIAGEECE AN .
Register 15:0 | R 0x0 0: HiA; 1: ¥
bit0"15 PRI FEIEAL 0715 BIFT[E).

5.27.4.3 GPI0_EXT_PORT (0x08)

i e | %5 | EhifE ik

reserved 31:16 | RW 0x0 1=E8

LEOREERAN, SBZA EF RIS SR,
External Port | 15:0 |RW | 0x0 | Mi#OMUEASEIRERMt, SELRA B RE0
RIESEE.
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5.27.4.4 GP10_INTEN (0x18)

15 i wE | §(fE iR
reserved 31:16 | RW 0x0 1=E8

fERtim O E— B E AP . BABRT, PEH
EH. 841 EAZFFHROE NN, RO
LN AR E bl BN, iwmO{ERIEER GPI0
15:0 | RW 0x0 ESE1T. MRENNBEAEFERRER ML,
M7 im O AR R E AP BT B A .

0: EEEIwmOfIAIES GPI0FS

1: BEEim O lh

Port Interrupt
enable

5.27.4.5 GP10_INTMASK (0x1C)

i e | %5 | Ehifa ik

reserved 31:16 | RW 0x0 1=E8

FHmO L PE RS Rik. ZOABERT, EREHE
IR FRN. 5% 1 BAZSHFERNE AT,
15:0 | RW 0x0 EEREZIESHPETER. BN, RIFEE .
0: UMLK

Port Interrupt
mask

5.27.4.6 GPI0_INTTYPE_LEVEL (0x20)

i e | %5 | Ehifa ik

reserved 31:16 | RW 0x0 1=E8

EHlmO_ ERTREZ XA PETEE, §H 0 BEALLFE
BHEMIAT, BEPEECE B FHURE; TN,
15:0 | RW 0x0 B RINARRE,

0: HEHRA

1: BEEE

Port Interrupt

level

5.27.4.7 GPIO_INT_POLARITY (0x24)

i e | %5 | Ehifa ik

reserved 31:16 | RW 0x0 1=E8

15 O A\ 3 P BELH IR0 A SR PR . B0
BALFERRNMMIE, ERPERBEE N TR
15:0 | RW 0x0 BRREFHE; B, ENE LAAHESHEFHZE.
0: TREASIREF
1: EFAASREET

Port Interrupt
polarity
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5.27.4.8 GP10_INTSTATUS (0x28)

15 £ | 5 | &hifE iR
reserved 31:16 | RO 0x0 1=E8
Port Interrupt status 15:0 | RO 0x0 i O P ETIR TS

5.27.4.9 GPI0_RAW_INTSTATUS (0x20C)

15 i =5 ShifE iR
reserved 31:16 | RO 0x0 1=E8
Port Raw Interrupt status | 15:0 | RO 0x0 i O R I8 B P BT 72

5.27.4.10 GP10_DEBOUNCE (0x34)

15 i ®E | EhifE i35
reserved 31:16 | RW 0x0 %58
Debounce clk 05 R BT s SREC B . SE B4 50MHz.
] 15:8 RW 0x0
config dbounce_clk=pc|k/ (debounce[15:8]+1)

EHMEAT RN BES REETEEHE LUBRE
AIERMIE. EZFERFTEN 1 BEAPIEEEhE
Debounce enable | 7:0 RW 0x0 Bl . (ESERIRAIEZ B EINERAT $h A A A
BEARBE.

0: 2R &k 1: {FeERT Bk

5.27.4.11 GP10_PORT_EOI (0x38)

o) b | %5 | EhifE ik

reserved 31:16 | WO 0x0 1=E8

PRI R BT . 21 SIS R R R,
15:0 |WO | Ox0 | hEfERS. Mok OKELE AhETRT, BTG hETHER
0: FERRPET  1: BRRhER

Port Clear

interrupt

5.28 PAD EH
5.28.1 fEjfT

YIRS FF 10 PAD EF, AFRATUBERELESIFFRRTRER . ETHEMR,
IRzhEE FIRIIBEE AR E IR RIEE . RB L LEINEER PAD S BN FR=IE.

5.28.2 #{EiRAA

B3I CREENEIENER pad NECHFEFSR) ERANFEFRR: x regd F
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x regls
EEsE x_reg0 ATIEHIS ATIEE, WaNgES. ETHREBME, HR 2. 0lFFREE
FIhge, (7:4] BTFiEHIIRE6ES, (9:8] A FECE L NhMEPE, EMisifi AREBAL. iE
B: 58 reg0 EERSRERBIEFME 2.1. 4 EMESIMERARHFITEE,
BIEEE 105N EEREEI A FENINEE
EHERE x_reg! ATECESCI 10 SIMERHEY, EAHETSHEIBFMEE. HEASR
ERTIEZ) 360ps, 1EHIABRIERTIIEL 100ps. HHIFFIMIFZE 8 FidL, AAAR
AL RREASER, SRERBEARN 3. 7Tns. BANSIMERA 16 i, & 8 AHITHHH T
B, 1% 8 fCiZFlsNERT .
bit[0]: HMINERTINEERERE; bit[8]: HiiERTINEEERE
0: FfEge; 1: {£&e
bit[3:1]: MINEATEIERALERE; bit[11:9]: MHIEREEREALER
RiZ{EA m, MR (m+1)*100ps LERT
bit[6:4]: MNERTEHRIALER; bit[14:12]: HHIERFRERALIERE
RIZEA n, MR (n+1)*366ps LERT
RIEERAEEHERNESFRET . PAD EBINsERIES L B IREUEFM.

5.28.3 HERIIR

% 5-75 PAD Z7FEEE it

=L Eivht

PAD 0x000_32B3_0000

% 5-76 PAD HF5I%

Frra iR i ik

ETHERERE: BUA TR

ANG9._reg0 00000 | o e . BRIAIETIAL O

AWAT_reg0 0x0004 | IRENEENEE : BRIA 4 PAIEE)
FTREEEE : BA LR

ARS5_r eg0 0x0020 | IEENEEAEE : Bk 4 R4RE;

SEREERLE . BUAEEINEEO

EFTHERERE: BIABRA LR, WA TH;
AJ55_reg0 0x0024 IRENEENBELE : BRI 4 BYLRE;
SRR E . BRIMEFETNREO

EFTHEFRERE: BRABRA LR, WA TH;
AL55 reg0 0x0028 IRFHEENIECE : ZRIA 4 140REh;
SEHMEERCE : BNEFRINEE O

EFTHERERE: BIABRA LR, WA TH;
AL53_reg0 0x002C IRENEENBELE : BRI 4 BYLREN;
SRR E . BRIMEFETNREO
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B RMm R iR
LEThifFERERCE : BN LR

AN51_reg0 0x0030 IRFNEEHECE : ERIA 4 14IRBh;
SHAINAERLE . BIAEETIEE O
LEThifFERERCE : BN ERL;

AR51_reg0 0x0034 IRFNEEHECE : ERIA 4 14IREh;
SHAINAERLE . BIAEETNAE O
LTTHFEREEE: BOABREAS R, A TH;

BA57_reg0 0x0038 IXEEENECE : BRIA 4 #4IRT0;
SRR E . BIARRETIAE O
LTHFEREE: BOABREAS R, A TH;

BA59_reg0 0x003C IXEEENECE : BRIA 4 #4IRT0;
SRR E . BIAERETIAE O
EThFERAEE: BABRAS LR, A TH;

AW57_reg0 0x0040 IRFNEEHECE : ERIA 4 140RBh;
SHAINAERLE . BIAEETIEE O
LTTHFEREE: BOABREA R, A TH;

AW59_reg0 0x0044 IREhEENECE : BRIA 4 44IRE;
SHAINAEELE . BIARRETIAE O
EThFERAEEE: BABRAS LR, A TH;

AU55_reg0 0x0048 IREhAENECE : BRIA 4 $450REN;
SHAINAERLE . BIAEETNAE O
L THFEREARE: BROIATHE;

AN57_reg0 0x004C IXENEENECE : BRIA 4 $4IRT0;
SHAINAEEE . BIARRTIAE O
LEThifFERERCE : BN TR

AL59_reg0 0x0050 IREHEENECE : BRIA 4 $HIRE);
SHAINAERLE . BIAEETNAE O
LEThifFERERCE : BN TR

AJ59_reg0 0x0054 IREhRENECE : BRIA 4 $450REN;
SHAINAEELE . BIAERETNAE O
L THFEREARE: BROIATHL;

AJ57 reg0 0x0058 IRENEENECE : BRIA 4 $45IRT0;
SRR E . BIARRETIAE O
LEThifFERERCE : BN TR

AG59 reg0 0x005C IRFNEEHECE : ERIA 4 14IRBh;
SHAINAERLE . BIAEETIAE O
L THFERAEE: BROIATHE;

AG57_reg0 0x0060 IXEEENECE : BRIA 4 #4IRT0;
SRR E . BIARRETIAE O
LEThifFERERCE : BN TR

AE59 reg0 0x0064 IREhRENECE : BRIA 4 $45IREN;
SHAINAERLE . BIAEETNEE O

AG59 regO 0x0068 L THFREAEE: BROIATHE;

IRFNEENEE : BN 4 450RE0;
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SERAEERE: BIAREINEEO

EFTHIERERCE : BIATHRL
AC57_reg0 0x006C IRENEENBELE : BRI 4 B4LRE;
SRR E . BRIMEFEINREO

ETHEFERERE: BRIALR;
AR49 reg0 0x0070 IRFHEENIECE : ZRIA 4 140REh;
SEHIEERCE: BNEFRINEE O

EFTHhERERCE : BN LT
BA55_reg0 0x0074 IRENEENBELE : BRI 4 BYLRE;
SRR E . BRIMEFEINREO

EFTHhERERCE : BN LT
BA53_reg0 0x0078 IRENEENBELE : BRI 4 BYLRE;
SRR E . BRINMEFEINREO

ETHERERCE : BUA LR
AR59_reg0 0x007C XENEENBCE : FRIA 4 HIEED;
SRR E . BOAERENEEO

ETHhERERCE : BN LT
AU59_reg0 0x0080 IRENEENBECE : BRI 4 BYLRE;
SRR E . BRINMEFETNREO

LETHRIEREACE : BN L
AR57_reg0 0x0084 IRENEENEE : BRIA 4 $40RE);
EHThEERCE . BRINERRTNEE O

ETHhERERCE : BN LT
BA49 reg0 0x0088 IRENEENBELE : BRI 4 BYLREN;
SRR E . BRINMEFEINREO

ETHIEREEE: BOABRAS ERBA TR
AW55_reg0 0x008C WENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

ETHIEREEE: BOABRAS ERBA TR
A35_reg0 0x0090 WXENEENBCE : BN 4 HIEED;
SRR E . BOAEREINEEO

FTHIEREEE: BARAS LR WA TR
R57_reg0 0x0094 IRENRENECE : ERIA 4 HEIREN;
ERIEERE: BIAEENEEO

LT TREEERCE : BRABREA LR AT ;
R59 reg0 0x0098 IRENEENEE : BRIA 4 $40REN;
EFAThEERLE . BRINEFRTNEE O

FTHIEREE: BARAS LR B TR
U59_reg0 0x009C IRENRENECE : ERIA 4 HEIREN;
ERINEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR

W59 reg0 0x00A0 IRENEENEE : BRIA 4 $40REN;
ERThEERCE . BRINEFRTNEE O
U57_reg0 0x00A4 EFTHhERERCE : BN LT

V1.0 (2023-10-16) IR © XBEERARERAR 338



Phytium'KﬂE KBRS

5 Mg

Firra ik i ik

IRFNEENEE : BRIA 4 $40RE0;
ERIEERE: BAEENEEO

LT TRIEEERCE : BN LR AT ;
AA57 reg0 0x00A8 IRENEENEE : BRIA 4 $4IREN;
EHThEERCE . BRINERRTNEE O

FTHFERERE: BIAEA LR TR
AA59 reg0 0x00AC IRENEENBECE : BRI 4 BYLRE;
SRR E . BRINMEFEINREO

LETHRIEREACE : BN L
AW51_reg0 0x00B0 IRENEENEIE : BRIA 4 $40REN;
EHThEERCE . BRINEFRINEE O

ETHIEREEE: BOABRAS ERBA TR
AU51_reg0 0x00B4 XENEENBCE : BN 4 HIEED;
SERIhEERCE . BOAEREINEEO

FTHIEREEE: BARAS LR WA TR
A39_reg0 0x00B8 IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

T TREEERCE : BRIABREA LR AT ;
€39 _reg0 0x00BC IRENEENEE : BRIA 4 $40REN;
EHAThEERCE . BRINERRTNEE O

ETHERERE: BIATH;
C37_reg0 0x00C0 IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

LETHRIEREAE : BIATHRL;
A37 reg0 0x00C4 IRENEENEE : BRIA 4 $4IREN;
EHAThEERCE . BRINERRTNEE O

ETHfERERE : BOA LR
A41_reg0 0x00C8 IRENRENECE : ERIA 4 HEIREN;
ERIEERE: BAEENEEO

ETHfERERE: BA LR
A43_reg0 0x00CC IRENRENECE : BFRIA 4 4EIREN;
ERIEERE: BAEEINEEO

ETHERERE: BUA LR
A45_reg0 0x00D0 XENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

ETHERERE: BOA LR
C45_reg0 0x00D4 IRENRENECE : ERIA 4 4EEREN;
ERIEERE: BIAEENEEO

LETHRIEREACE : BN L
A47 reg0 0x00D8 IRENEENEE : BRIA 4 $40REN;
EHThEERCE . BRINERRTNEE O

FTHIEREE: BAREAS LR WA TR
A49_reg0 0x00DC IRENRENECE : ERIA 4 HEERE);
ERIEERE: BIAEENEEO
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LETHFREARE: BN LR
C49 reg0 0x00E0 IRFNEEHECE : BRIA 4 HHIREN;

SERAEERE: BIAREINEEO

ETHfERERE: BOA LR
A51_reg0 0x00E4 IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

ETHIEREEE: BOABRAS ERBA TR
A33_reg0 0x00E8 WXENEENBCE : BN 4 HIEED;
SRR E . BOAERETNEEO

FTHRIEREERE: BARAS LR WA TR
C33_reg0 0x00EC IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

ETHfERERE: BOA LR
C31_reg0 0x00F0 IRENRENECE : BFRIA 4 4EEREN;
ERIEERE: BAEENEEO

ETHEFERERE: BRIALR;
A31 _reg0 0x00F4 IRFHEENBECE : ZRIA 4 140REh;
SEHIEERCE: BNEFRINEE O

ETHhERERCE : BN LT
AJ53_reg0 0x00F8 IRENEENBELE : BRIA 4 BHLRE;
SRR E . BRIMEFETNREO

EFTHRIFEERLE : BOUABREAR LRI THL;
AL49 reg0 0x00FC IRFHEENIECE : ZRIA 4 140REh;
SEHEERCE: BNEFRINEE O

EFTHIERERCE : BIATHRL;
AL47 reg0 0x0100 IRENEENBELE : BRI 4 BYLREN;
SRR E . BRINMEFEINREO

ETHEFERERE: BRIALR;
AN49 reg0 0x0104 IRFHEENECE : ZRIA 4 140REh;
SEHEERCE: BNEFRINEE O

ETHERERCE : BUA LR
AG51_reg0 0x0108 WXENEENBCE : BN 4 HIEED;
SRR E . BOAEREINEEO

EFTHhERERCE : BN LT
AJ51 _reg0 0x010C IRENEENBELE : BRI 4 BYLRE;
SRR E . BRIMEFETNREO

ETHEFRERE: BRIALR;
AG49 reg0 0x0110 IRFHEENBECE : ZRIA 4 $40REh;
SEHIMEERCE: BMNEFRINEE O

EFTHhERERCE : BN LT
AE55_reg0 0x0114 IRENEENBECE : BRI 4 BYLRE;
SRR E . BRINMEFEINREO

ETHERERCE : BOA LR

AE53_reg0 0x0118 IEENEE NEE . BRiA 4 14TRED,
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SERAEERE: BIAREINEEO

EFTHhERERCE : BN LT
AG55_reg0 0x011C IRENEENBELE : BRI 4 B4LRE;
SRR E . BRIMEFEINREO

ETHIEREEE: BOABRAS ERBA TR
AJ49_regl 0x0120 WXENEENBCE : BN 4 HIEED;
SRR E . BOAERETNEEO

EFTHhERERCE : BN LT
AC55_reg0 0x0124 IRENEENBELE : BRI 4 BYLRE;
SRR E . BRIMEFEINREO

FTHFERERE: BIAEA LR TR
AC53_reg0 0x0128 IRENEENBELE : BRI 4 BYLRE;
SRR E . BRINMEFEINREO

LETHRIEREACE : BIATHRL;
AE51 reg0 0x012C IRENEENEE : BRIA 4 $40REN;
EHThEERCE . BRINERRINEE O

FTHRIEREEE: BABRA LR WA TR
W51 _reg0 0x0130 IRENRENECE : ERIA 4 4EEREN;
ERIEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR
W55_reg0 0x0134 WXENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

ETHfERERE: BOA LR
W53_reg0 0x0138 IXENRENECE : ERIA 4 4EEREN;
ERIEERE: BOAEENEEO

ETHERERCE : BUA LR
US5_reg0 0x013C WENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

ETHERERCE : BUA LR
US3_reg0d 0x0140 WXENEENBCE : BN 4 HIEED;
SRR E . BOAEREINEEO

EFTHhERERCE : BN LT
AE49 reg0 0x0144 IRENEENBELE : BRI 4 BYLRE;
SRR E . BRIMEFETNREO

ETHEFRERE: BRIALR;
AC49 reg0 0x0148 IRFHEENBECE : ZRIA 4 $40REh;
SEHEERCE: BMNEFRINEE O

EFTHERERCE : BN LT
AE47 reg0 0x014C IRENEENBELE : BRI 4 BYLRE;
SRR E . BRINMEFEINREO

ETHERERCE : BOA LR

AA47 reg0 0x0150 IRENEENEE : BRIA 4 $40REN;
ERThEERCE . BRINEFRTNEE O
AA49 reg0 0x0154 EFTHhERERCE : BN LT
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IEEhRE HECE : BRIA 4 44IRE;
ERThEEERE . BRINEZEINEE O
L THIFRERCE: BRIA LR
W49_reg0 0x0158 IREhEENECE : BRIA 4 150K E;
SERAThEERE . BNEFTIEE O
T THIFRERLE: BRIA LR
AA51_reg0 0x015C IRENEENECE : BRIA 4 $45IRT0;
ERAThEERE . BINERTNEE O
LT THIFRERCE: BRIA LR
U49_reg0 0x0160 IRENREIECE : BAIA 4 14IRE];
SERAThEERE . BNEFTIEE O
LT THIFRERCE: BIA LR
G59_regl 0x0164 IREhEENECE : BRIA 4 150K EN;
SERAThEERE . BONEIFTNEE O
LT THIFRERLE: BRIA LR
J59_reg0 0x0168 IRTNRENIECE : BRIA 4 FHIR T ;
ERThEERE . BINEIETNEE O
LT THIFRERCE: BRIA LR
L57_reg0 0x016C IRFNEEHECE : ERIA 4 14IREh;
SERAThEEERE . BONEIFTIEE O
LT THIFRERLE: BRIA LR
C59_reg0 0x0170 IRTNRENIECE : BRIA 4 FHIR TS ;
ERAThEERE . BINEEINEE O
ETHIFRERCE: BRIA LR
ES9_regl 0x0174 IRENREIECE : BAIA 4 $4IRE0;
SERAThEERE . BONEFTIEE O
ETHIERERCE : BOABA LRI R TH;
J57_reg0 0x0178 IRTNRENIECE : BRIA 4 FHIR TS ;
ERAThEEERE . BINEIETNEE O
LT THIFRERLE: BRIA LR
L59_reg0 0x017C IRTNRENIECE : BRIA 4 FHIR T ;
ERAThEEERE . BINEETNEE O
LT THIFRERE: BOIA TR
N59_reg0 0x0180 IREhEENECE : BRIA 4 150K EN;
SERAThEERE . BNEFTIEE O
T THIFRERE: BIATH;
C57_reg0 0x0184 IRTNRENECE : BRIA 4 FHIR T ;
ERThEERE . BINEIEINEE O
L THIFRERE: BOIA TR
ES7_regl 0x0188 IRENREIECE : BAIA 4 $4IRE];
SERAThEERE . BNEFTIEE O
ETHIERERCE : BOABA LRI AR TH;
E31_reg0 0x018C IRTNRENECE : BRIA 4 FHIR T ;

SEREERLE . BUAEEINEEO
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LT TREEERCE : BRIABREA LR AT ;
G31_reg0 0x0190 IRENEENEE : BRIA 4 $4IREN;

SERAEERE: BIAREINEEO

FTHRIERERE: BIARAS LR WA TR
N41_reg0 0x0194 IRFNEENECE : BRIA 4 F4IRE0;
ERIEERE: BIAEENEEO

ETHIEREEE: BOABRAS ERBA TR
N39_reg0 0x0198 WXENEENBCE : BN 4 HIEED;
SRR E . BOAERETNEEO

ETHfERERE: BOA LR
J33_reg0 0x019C IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

FTHIEREE: BARAS LR WA TR
N33_reg0 0x01A0 IRENRENECE : BFRIA 4 4EEREN;
ERIEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR
L33_reg0d 0x01A4 WENEENBCE : BN 4 HIEED;
ERIhEERCE . BOAERETNEEO

FTHRIEREEE: BABRA LR WA TR
N45_reg0 0x01A8 IRENRENECE : ERIA 4 4EEREN;
ERIEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR
N43_reg0 0x01AC WXENEENBCE : BN 4 HIEED;
SRR E . BOAERETNEEO

FTHIEREE: BARAS LR WA TR
L31_reg0 0x01B0 IRFNEENECE : BRIA 4 $40RE0;
ERIEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR
J31_reg0 0x01B4 WENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

ETHIEREEE: BOABRAS ERBA TR
J29_reg0 0x01B8 WXENEENBCE : BN 4 HIEED;
SRR E . BOAEREINEEO

FTHIEREEE: BARAS LR WA TR
E29_reg0 0x01BC IRENRENECE : BFRIA 4 HEIREN;
ERIEERE: BAEENEEO

LT TREEERCE : BRABREA LR AT ;
G29_reg0 0x01C0 IRENEENEE : BRIA 4 $4IREN;
EFAThEERCE . BRINERRTNEE O

FTHIEREE: BARAS LR B TR
N27_reg0 0x01C4 IXENRENECE : ERIA 4 4EIREN;
ERINEERE: BAEENEEO

ETHIEREERE: BOABRAS ERBA TR

L29_ree0 0018 | opznae HERE . BRI\ 4 14IEE;
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SERAEERE: BIAREINEEO

FTHRIEREE: BARAS LR WA TR
J37_reg0 0x01CC IRFNEENECE : BRIA 4 $4IRE0;
ERIEERE: BIAEENEEO

ETHIEREEE: BOABRAS ERBA TR
J39_reg0 0x01D0 WXENEENBCE : BN 4 HIEED;
SRR E . BOAERETNEEO

FTHRIEREEE: BARAS LR WA TR
G41_reg0 0x01D4 IXENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

FTHIEREE: BIARAS LR WA TR
E43_reg0 0x01D8 IRENRENECE : ERIA 4 1EIREN;
ERIEERE: BIAEENEEO

ETHIEREEE: BOABRAS ERBA TR
L43_reg0 0x01DC XENEENBCE : FRIA 4 HIEED;
SRR E . BOAERENEEO

FTHRIEREEE: BABRA LR WA TR
C43_reg0 0x01EQ IRENRENECE : ERIA 4 4EEREN;
ERIEERE: BAEENEEO

EFTHRIFEERLE : BOUABREAR LRI THL;
E41 reg0 0x01E4 IRFHEENIECE : ZRIA 4 140REh;
SEHIEERCE: BMNEFRINEE O

FTHRIEREEE: BABREAS LR B TR
L45_reg0 0x01E8 IRFNEENECE : BRIA 4 $40RE0;
ERIEERE: BOAEENEEO

ETHIEREEE: BOABRAS ERBA TR
J43_reg0 0x01EC WENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

EFTHRIFEERLE : BOUABREAR LRI THL;
J41 reg0 0x01F0 IRFHEENIECE : ZRIA 4 140REh;
SEHIMEERCE : BNEFRINEE O

FTHIEREEE: BARAS LR WA TR
L39_reg0 0x01F4 IRENRENECE : ERIA 4 HEIREN;
ERIEERE: BIAEENEEO

EFTHRIFEERLE : BOUABREAR LRI THL;
E37 reg0 0x01F8 IRFHEENBECE : ZRIA 4 $40REh;
SEHEERCE: BMNEFRINEE O

FTHIEREE: BARAS LR B TR
E35_reg0 0x01FC IRENRENECE : ERIA 4 HEIREN;
ERINEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR

G35_reg0 0x0200 IRENEENEE : BRIA 4 $40REN;
ERThEERCE . BRINEFRTNEE O
J35 reg0 0x0204 FTHFERERE: BN LRt TR
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IRFNEENEE : BRIA 4 $40RE0;
ERIEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR
L37_reg0 0x0208 WENEENBCE : BN 4 HIEED;
ERIhEERCE . BOAERETNEEO

FTHIEREE: BARAS LR B TR
N35_reg0 0x020C IXENRENECE : ERIA 4 4EIREN;
ERINEERE: BAEENEEO

ETHIEREEE: BOABRAS ERBA TR
R51_reg0 0x0210 WENEENBCE : BN 4 HIEED;
SRR E . BOAERENEEO

ETHIEREEE: BOABRAS ERBA TR
R49_reg0 0x0214 XENEENBCE : BN 4 HIEED;
SERIhEERCE . BOAEREINEEO

FTHIEREEE: BARAS LR WA TR
N51_reg0 0x0218 IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

EFTHRIFEERLE : BOUABRAR LRIt THL;
N55 reg0 0x021C IRFHEENBECE : ZRIA 4 $40REh;
SEHEERCE: BMNEFRINEE O

FTHIEREE: BARAS LR WA TR
L55_reg0 0x0220 IRENRENECE : ERIA 4 4EIREN;
ERIEERE: BIAEENEEO

EFTHRIFEERLE : BOUABRAR LRI THL;
J55 reg0 0x0224 IREHEENBECE : ZRIA 4 $40REh;
SEHEERCE: BMEFRINEE O

FTHIEREEE: BABRAS LR WA TR
J45_reg0 0x0228 IRENRENECE : ERIA 4 HEIREN;
ERIEERE: BAEENEEO

FTHIEREE: BARAS LR B TR
E47_reg0 0x0226 IRENRENECE : BFRIA 4 4EIREN;
ERIEERE: BAEEINEEO

T TREEERCE : BN LR AT ;
G47_reg0 0x0230 IRENEENEE : BRIA 4 $40REN;
EHThEERCE . BRINERRTNEE O

FTHRIEREEE: BAREA LR WA TR
J47_reg0 0x0234 IRFNEENECE : BRIA 4 $4IRE0;
ERIEERE: BIAEENEEO

ETHIEREEE: BOABRAS ERBA TR
J49_reg0 0x0238 WXENEENBCE : BN 4 HIEED;
SRR E . BOAERETNEEO

FTHIEREE: BAREAS LR WA TR
N49_reg0 0x023C IRENRENECE : ERIA 4 HEERE);
ERIEERE: BIAEENEEO
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ETHFEREEE: BN LRt A TH;
L51_reg0 0x0240 IREhEENECE : BERIA 4 450K Eh;
SHINRERLE . BOIAEEINGE O
L THIFRERE: BABRA LR tBARTH;
L49_reg0 0x0244 IREhEE DAL E : ERIA 4 HHIRE);
SRR E . BOIAEEINGE O
ETHFEREEE: BN LRt A TR
N53_reg0 0x0248 IRENEENECE : BRIA 4 H5IRE);
SHINRERLE . BOIAMEEINGE O
L THIFRERE: BABRA LR tBARTH;
J53_reg0 0x024C IREhEE AL E : ERIA 4 FHIREN;
SRR E . BOIAEEINGE O
AJ35_regl 0x1024 BN RS . BOA R0  IE AT
AL55_regl 0x1028 WANBHEREE . BOATEREM N\ IE AT
AL33_regl 0x102C N ERTECE . BOA R 56 H IE R
AN51_regl 0x1030 WANBHEREE . BOATEREM N\ AT
AR51_regl 0x1034 MNMEENTEE: BOAT SRR 0L TR
AJ57_regl 0x1058 WANBHEREE . BOATEREM M AT
AG59_regl 0x1056 BN EREE . BOATEREM N5 IE AT
AG57_regl 0x1060 MNMEENTEE: BOAT SRR 0L TR
AE59_regl 0x1064 WANBHEREE . BOATEREM M IE AT
BASS_regi 0x1074 BN RS . BOA R 56 IE AT
BA53_regl 0x1078 WANBHEREE . BOATEREM N\ IE AT
ARS9_regi 0x107C BN RS . BOA R 56 IE AT
AU59_regl 0x1080 MINMEENTEE: BOAT SRR 0L TR
A45_regl 0x10D0 WANBHEREE . BOATEREM M IE AT
C45_reg! 0x10D4 BN RS . BOA R 56 IE R
A47_regl 0x10D8 WANBHEREE . BOATEREM N\ IE AT
A49_regl 0x10DC MINMEENTEE: BOAT RSN 0L TR
C49_regl 0x10EQ WANBHEREE . BOATEREM N\ IE AT
A51_regl 0x10E4 BN EREE . BOATEREM M JE AT
A33_regl Ox10E8 BN RS . BOA R 56  IE AT
C33_regl 0x10EC WANBHEREE . BOATEREM M IE AT
C31_regl 0x10F0 BN RS . BOA R G6  IE R
A31_regl 0x10F4 WANBEEREE . BOATEREM M IE AT
AJ33_regl 0x10F8 MINMH RS . BOA R 56 IE R
AL49 regl 0x10FC MINMEENTEE: BOAT SRR 0L TR
AL47_regl 0x1100 WANBHEREE . BOATEREM N\ TR
AN49_regi 0x1104 MINME RS . BOA R\ 56 H IE R
AG51_regl 0x1108 WANBEEREE . BOATEREM M A
AJ51_regl 0x110C MNMEENTEE: BOAT RSN 0L TR
AG49_regl 0x1110 WANBHEREE . BOATEREM M JE AT
AE55_regl 0x1114 BANBHEREE . BOATEREM N\ IE AT
AES3_regl 0x1118 N RS . BOA R\ 56  IE R
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AG55_reg! 0x111C BNMEEREE . BOATEREMAN i TR
AJ49_regt 0x1120 BNREEREE . BOAT RN 16 TR
AC55_regt 0x1124 BN ERECE : BOAAS (ERE I\ 4 L AT A
AC53_regt 0x1128 BNREEREE . BOATEREMN 16 IR
AES1_regt 0x112C BNREEREE . BOAT RN 16 TR
W51 _regt 0x1130 BNMEEREE . BOATEREMN i iR
W53_regt 0x1138 BNMEEREE . BOATEREMN i TR
Us5_regt 0x113C MNEHERECE : BOAAS (ERE I\ 4 L AT A
US3_regt 0x1140 BNREEREE . BOATEREMN i TR
AE49 regt 0x1144 BNMEEREE . BOATEREMA 6 IR
AC49 regt 0x1148 BNMEEREE . BOATEREMN 16t IE A
AE47_regl 0x114C BNMEEREE . BOATEREMN 16t TR
AA47_regl 0x1150 BNMEEREE . BOATEREMN i TR
AA49 regl 0x1154 BNREEREE . BOATEREMN 16 TR
W49 _regl 0x1158 BNMEEREE . BOATEREMN 6 A
AAST_regt 0x115C BNREEREE . BOATEREMN 16 TR
U49_regt 0x1160 BNREEREE . BOATEREMN 16 TR
J59_regt 0x1168 BNMEEREE . BOATEREMN i IR
L57_regl 0x116C BNMEERTEE . BOATEREMN 16t TR
C59_regt 0x1170 BN ERECE : BOAAS (ERE N\ 4 L AT A
ES9_regt 0x1174 BNMEEREE . BOATEREMN 1t TR
J57_regt 0x1178 MINBHERECE : BOAAS (ERE I\ 4 L AT A
L59 regl 0x117C BN ERECE « BOAAS (EREH N\ 4 L A A
N59_regt 0x1180 BNREEREE . BOAT RN 16 TR
E31_resgt 0x118C BNMEEREE . BOATEREMN i TR
G31_regt 0x1190 BNMEEREE . BOATEREMN 16 IR
N41_regl 0x1194 BNMEEREE . BOATEREMN i TR
N39_regt 0x1198 BNREEREE . BOATEREMN 16 A
J33_regt 0x119C BNREEREE . BOATEREMN 16 TR
N33_regt 0x11A0 BNMEEREE . BOATEREMN 6 IR
L33_regt 0x11A4 BNMEEREE . BOATEREMN it TR
N45_regt 0x11A8 BNMEEREE . BOATEREMN 6 IR
N43_regl 0x11AC BNMEEREE . BOATEREMN 1 TR
L31_regt 0x11B0 BNMEEREE . BOATEREMN i R
J31_regt 0x11B4 BNMEEREE . BOATEREMN 6 AT A
J29_regt 0x11B8 BNREEREE . BOATEREMN 16t TR
E29 _resgt 0x11BC BN ERECE « BOAAS (ERE N\ 4 L AT A
G29_regl 0x11C0 BNREEREE . BOATEREMN i TR
J37_regt 0x11CC BNMEEREE . BOATEREMN 6 TR
J39_regt 0x11D0 BNREEREE . BOAT RN 16 TR
G41_regl 0x11D4 BNREEREE . BOATEREMN i TR
E43 regt 0x11D8 BNMEEREE . BOATEREMA 6 iR
L43_regl 0x11DC BNMEEREE . BOATEREMN 16 TR
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C43_regl 0x11EQ WANBEEREE . BOATEREM M IE AT
E41_regl Ox11E4 BN RS . BOA R 56  IE R
L45_regl 0x11E8 WANBEEREE . BOATEREM N\ IE AT
J43_regl Ox11EC BN RS . BOA R 56  IE AT
J41_regl 0x11F0 WABEERTEE . BOATEREM N ERT
L39_regl 0x11F4 WANBHEREE . BOATERER N\ E AT
E37_regl 0x11F8 WABEERTEE . BOATERER G ERT
E35_regl 0x11FC WANBHEREE . BOATEREM N\ IE AT
G35_regl 0x1200 MINMEENTEE: BOAT SRR 0L TR
L55_regl 0x1220 WANBHEREE . BOATEREM N\ TR
J55_regl 0x1224 WANBHEREE . BOATEREM N JE AT
J45_regl 0x1228 BN RS . BOA RS0 IE AT
E47_regl 0x122C WANBEEREE . BOATEREM M TR
G47_regl 0x1230 WABEERTEE . BOATEREM NG ERT
J47_regl 0x1234 WANBEEREE . BOATEREM N AT
J49_regl 0x1238 MNMEENTEE: BOAT SRR 0L TR
N49_regl 0x123C MNMEENTEE: BOAT SRR 0L TR
L51_regl 0x1240 WANBHEREE . BOATEREM M IE AT
L49_regl 0x1244 WABEERTEE . BOATEREM N ERT
N53_regl 0x1248 WANBHEREE . BOATEREM N\ AT
J53_regl 0x124C MINMIEERTECE . BOAERE 56 IE R

5.28.4 HEeEiiAH

5.28.4.1 x_reg0

x A5
15 L E=E ENE 137
reserved 31:10 - 1=E8
res[9:8]=2'b00: _THieE PR IFEHE
res[9:8]=2'b01: {FRETHEEFE
res 9:8 RW res[9:8]=2'b10: {FfE_EHiEEE
s & res[9:8]=2"b11: {REZ
i‘;f > | LT BB, 45150
T . 511; BLEIRENEES], RFIEE NP 16 K
;;ﬁ_ﬁg drive[7:4]=4'b0000: 0 #3IEZHEES (258)
. » » - ;‘f ;,; drive[7:4]=4'b0001: 1 R4TRHAE
rive : ;;iﬁﬁjgﬁ drive[7:41=4'b0010: 2 #5IEZHEE
drive[7:4]=4"'b1111: 15 #40RENEEH (R3R)
reserved 3 - RE5
i E S AThEE
func_sel 2:0 RW func_sel [2:0]=n: i£FEZE n /> func
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"'b000: IEFE funcO
"'b001: iEHE funct
"'b010: IEFE func2
"'b011: iEHE func3
"'b100: IEFE func4
'b101: i%HE funch
"b110: JEFE funcé

W W W W w w w

5.28.4.2 x regl

x 75| B2
15 i EE ShifE ik

reserved 31:16 - 0x0 =B

out_delay[8]=1: {FgetHIERT
_ out_delay[11:9]: i ERTEE

output_delay 15:8 RW 0x0 out_delay[14:12]: 46 HIEETIAE
BRIA 155 REA) L RE A
in_delay[0]=1: {FgEMINERT

. _ in_delay[3:1]: #INIEETHEA

input_delay 7:0 RW 0x0 in delay[6:4]: HINIERIEVE
BRIA 155 RESA N E B

5.29 RAS

5.29.1 $HIRMSTAS LR

TR IR B D LA A A

® TIAFEIR: AILASIZIZYIERVEAIR, 20 ECC B{ith;

® ANALSHIR: JTAMIERIEEIR, 40 ECC BIfETH FBRIE.

R T AR sE#L -

o EIRAIEFET (Fault Handling Interrupt)

o BiRMEDHT (Error Recovery Interrupt)

PRI IR LB AT LRI A EIR P ETREE, AT2UEEIR R sEBid fH IR IR P R EE,
M AT 2458 IR BE AT LUE SR IR AL IR P BT, th AT LUESE IR VR & R B, 3k [EIR il & AR R i

Bt FiX AP BB 2 ERE, BNEMERRE—MDE. A
THIER A IERIZNERM, AIERERINTEREMEIRPE LR,

SHFAAUEIR, SN EHR. FAERRIAFTEEEATNABIRES, A
AP SRIR R E B EIR .

MFAHEIR, SataER. AEMAER:
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— R EXMIFIRmS R IRICR AN E 788 0 (ERR<mMISCO) 3 0xFFO0000000, %A
EEBRIEIANTFREEANNNEIRES, ATASSERIRCIERET IR
ZRESHBE 255K, AHERFINTERESEAMEMNERRES, T EEIRCE
T ER.
—MEREARZETRIELERAGREN, MREEARE, PBAXMEIRIEHE
HOIRZS TS ML . ST REERRES KT, BRIERREBMN, FTERFMERRT
RS IR S IR LR LB MR err_sec_set MM bit fiI, 1 ARL, 0 HIERL.

5.29.2 $BiRIEF

KBBIR—EB=4A ras 1d3%, 77AA ras_soc. ras_peu_psu Fl ras_peu $5IXICR,
AFieFR L &EREIRPEEEM PCle ITHIZENHE =P HIE 2,

5.29.2.1 ras_soc fEi=i03%

% 5-77 ras_soc {EIRESHITR

0
gg z2% el &3 PRI ok
0 lsd nfo ras err ANH | nandflash 1% B $& | SRHERR BT, TiHRAEEIR | Isd_nfc_ra
- 2y RBLEES RS s_err_addr
. #5181 LBC_EVTER_STAT &H1Fs8
4 | Isd Ibo_ras err jf ';’;;gﬁi@%ﬁi*& BHIZAA, FEBEL, | NA
- "X | mETERE
AT | USB3 #5280 |k | . T I D LS a5 S b
5 usb3 err 0 2 %i%ﬂ’\]lﬂlﬂliﬁ o EREIR AR K X TE K NA
A | USB3 IRHIEE 1 B4R | o osrses g s
S O AT G4 4 S S
6 usb3 err_1 2 iz 2 ERREEIR AT SR IR TE K NA
. gsd_gmu_mac0_as | /NA] | MACO iTHIZZ—AkiE | ITHI A EHEXETEFEHRIC NA
f_nonfatal_int | 2 =P HES ET—EER, AT
g gsd_gmu_mac0_as | ANA] | MACO = HIzE B dnis | IS AL BEHXFESIC NA
f _fatal_in 2y =HEES FRT—EER, HES
N Tl 22 Bk iE . M osEE s
g | gedemumecOas | R IMACIRIEDBEE | opriiomrmiremink | A

f _trans_to_err 2y =HEES

sd_gmu macO_as | NA] | MAC il iR | . T o Ak L2 S5 S s
10 ipim&|ér el vt : ERR R AT R SR IE R NA
B _ b4 e

gsd_gmu_maci_as | NH] | MACT =I5 —ARSE | EHIR AR AR XFHFHIC

11 . n R NA
f_nonfatal_int | 2 =P HES RT—EER, AT

| ssdemmact as | A | MACT ESHIBE S | REBPMBABLGERE |
f fatal_int a | ighEse RT S, AHREH
d 1 A MAC 141 28 Rk . VR

13 |gsd-gmumactas | AF | MACIERIEREH | ppp o rmmeniEn M

f trans_to_err 2 =HEES

14 | gsd_gmu_macl_as | ] | MAC th Il K& IR+ | BRREBIR TSRS AXIFK NA
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Bix .o ’ v . W
e E54& i EX B b TRE N bk
f protocol _err 2 RS
5 gsd_gmu_mac2_as | NA] | MAC2 =2 —fkssE | IEHlsz A HE FI‘E?E%H’?%%E NA
f nonfatal int 2y =HEES RT—EEFER, AJHEN
16 gsd_gmu_mac2_as | ANA] | MAC2 IZHIZR H s | 12 %'J%@Wﬁllﬁm?éﬁrﬁﬁ*iﬂ NA
f_fatal_i nt gl‘l i%q]ﬂéﬁr‘ﬁ_% %T ﬂ:b1l=l Ny /\Elﬂ
gsd gmu mac2 as | A~A] | MAC 35I| 88 B 2k 4 | . .
17 - - - &% pALs > NA
f trans_to_err 2y =HEES IR R REIR
d 2 ~ MAC * .
18 gsd_gnu mac2 as | Al TR 6 R TBERREEIR RS AR TEK NA
f_protocol err | &Y 5=
9 gsd_gmu_mac3_as | ANA] | MAC3 1= HIzE —A%SE | IS AL BEHXSFESIC NA
f_nonfatal_int | £y =REES RT—EER, AJHEEN
20 gsd_gmu_mac3_as | ANA] | MAC3 1= HIZE B v e | IS AL BEH KX FESIC NA
f fatal_int 2y =HEES FRT—EER, HES
gsd_gmu_mac3_as | INA] | MAC ¥5#I 28 B £k 48 | . .
21 EREIR AT NA
f trans to err 4 e BRREEIR AT RS A X TEK
d 3 ~ MAC =
2 gsd gmu mac3 _as | A ML R &R F T NA
f_protocol err | &Y 5=
M DIMM 3352 [E] B 25 4E
dmu_ras_ecc_cor RigH I B AL,
2 — — — é A I\ NA
3 rected_err T2 BT IE, AXI B2k AIASLIE
0 R 1E &
M DI1MM i?é@%l?%*ﬁ?
” dmu_ras_ecc_unc | AAF] | I H I 2 g, EHIRABEHEXEFEERSIC NA
orrected_err 2 JE2IE, AXI ,._.\?fﬁ’] RT—EER, AT
10 R S8 IR AR
Z5i4) Imprecise Error 1338
T | $e R E R \ 7 ;
25 | coi ras nERRIRQ | 1 | EAREBRRIEOTR | A Eventbus ﬁi RBE
2 f£ imprecise error | Imprecise Error ZH1FESHHMN
iwObit 5 1'bl LUERA R
t i ~ Z516] SMMU_TCU _ERRSTATUS &
2% smmu_tcu_ras_ir | A TCU 457 RAS chiff _1‘351 _TCU_ = NA
pt 2y ea
smmu_tbu0 ras_ i | 48] Z i SMMU_TBUO ERRSTATUS
27 - - TBUO RAS Hhlff o - - NA
rpt 2y %ﬁﬁ%
smmu_tbul ras_i | A~ Z i SMMU_TBU1_ ERRSTATUS
28 - - - TBU1 RAS Hhlff o - - NA
rpt 2y %ﬁﬁ%
smmu_tbu2 ras_ i | A~H Z i) SMMU_TBU2 ERRSTATUS
29 - - - TBU2 RAS Hhlff o - - NA
rpt 2y %ﬁﬁ%
<A | OCM RAM BRI ATA | .
30 ocm_sram_ue A A IR ET B AR NA
£l ECC $&
OCM RAM H I AT 24 gt
31 ocm_sram _ce GIEL IR Y A] N 4b3E NA
ECC $&
- i A
32 int_axim_err jl-_lﬁf |:;cji Raxi £ 1T int EARME NA
£ S
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KSR RTE AR
5 5hg
£ e ., \ . .
e =5% *H aX B EIN Hbit
33 int_fatal _error Z:EI |ntc=7]‘ii9%17~] ECC Rk 1T int EARME NA
2y Hix
XFL2ECTLR B9 [29]1 5 0 ;B441R
24 nEXTERRIRQ clus | NA] | cluster0 &1 12¢c L | #Ri&, A~ s2Mu{E B A A M4k NA
t0 2y SNELRERIR B, ¥ A& % I sk BT Xt
cluster0 HITEI#R1E
3T L2ECTLR B9 [30] 5 0 ;555 1=
35 nINTERRIRQ clus | NA] | cluster0 &1 12¢ A | #r7&, A2 Mu{E B 7 A M4k NA
t0 4] | #BECC KL EEIR B, ® W& %I &
cluster0 HITEI#R1E
X} L2ECTLR B9 [29]1 5 0 55451%
36 nEXTERRIRQ clus | NA] | cluster0 &1 12¢c L | #Ri&, A~ s2Mu{E B A4 4k NA
t1 2y SRR B, ¥ A& % I sk BT Xt
cluster! BHITENIR(E
X L2ECTLR B [30] 5 0 /& &%
37 nINTERRIRQ clus | A | cluster0 & 12¢ A | ¥, 2200 {E B A4 #4ae NA
t1 2y B8 ECC KIILEHIR B, &R % I g B X
cluster1 HITEIIRIE
X L2ECTLR B9 [29] 5 0 /& $&1%
28 nEXTERRIRQ clus | AAT | cluster0 & 12¢ VL | #57%, 200 {E B A4 #ak NA
t2 2y SRR B, 2 &R % I g B X
cluster2 HITEIRIE
%J L2ECTLR A9 [30] 5 0 j5$41R
39 nINTERRIRQ clus | A | cluster0 & 12¢ A | ¥, 200 {E B A4 #4ak NA
2 2y | BB ECC KIutHIR B, ¥R %I &
cluster2 HITEIRIE
5.29.2.2 ras_peu_psu $EiRICE
Z 5-78 ras_peu psufEIR{ES%IT %R
& BREIR{E | WA GEIR
®| #BiREXx | #ER Hix S, B | 4B, © LI .
] Bk 7 | FMHiEAR | BEEM | 7Y GEIR TR
= HHES wE)
M cluster 1% BY ras_peu_psu
0 piord ad | AH | & H B X = £ 2 ik & | $53R ERR<O>ADDR T | pio_rd_addr
dr_error 2 iy Fh O it R W & EANIEH | _error_addr
k. Ryttbib, EAEE.
M cluster 1% BY ras_peu_psu
1 piowr ad | A | & H B8 % 5 Eix ik & | B ERR1>ADDR A | pio_wr_addr
dr_error 2l w5 T N A HANIERf | _error_addr
ik gyttbit, EALEE.
2 | pio_rd_ti | A |piolBKIE | B xRk E | FAIE, ©~— pio_rd_time
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KSR RTE AR
5 Mg
B FREEIRIE | AT (SEIR
®| @BIRMEX | #HX =R SHh, B | &), F L9452 Hodt
W FES& 25 | MK | [EFEM | Y GER SCTREIN
= Es wE)
meout 2y EBATIEKR Hh i EIEAYE)RE, FIEE | out_addr
BRI VB R R (8]
HRERIEE.
T8, T—E=2
3 piowr_ti | A |pio BEKE = IRk E | EIERO)RE, AIEE | pio_wr_time
meout 2 EBREK T =& ITHYEBATETIE] | out_addr
HRERIEE.
axi b rsp | INA] | pio BMgKL 2k E axi_b _rsp_e
4 _error Al F=3ES B ==l T rror_addr
axi_r_rsp | INA] | pio JE M KL 2k E axi_r_rsp_e
S _error Al F=3ES & ==l T rror_addr
5.29.2.3 ras_peu fEi=103%
< 5-79 ras_peu HHIRIES IR
B MRS | T (EIR
= #HREX | BR % SHh, B | 4B, A L9452 o
W ESR 25 | FEHEA | BERM | Y GEIR SLIBEEINL
= =S wE)
M cluster 1% BY ras_peu R IR
o | Pio_rd ad | I T O S 5 £ % &k & | ERRCO> ADDR FfiA%K | pio_rd_addr
dr_error pal| B i i dh A HAEEAIEH#HAIM | error_addr
k. ik, EAEE.
M cluster 1% BY ras_peu R IR
, | piowr_ad AR E KR 5 £ % &k & | ERRCIDADDR FIAEK | pio_wr_addr
dr_error pal| 5 i dh A HAEEAIE#AIM | error_addr
pil ik, EAEE.
B, F—ERE
5 pio rd ti | AA | pio BEIE =5 =5 i= &k & | IERYCIRE, FIRERIX | pio_rd_time
meout 2y HBETIEK F it B0 B BB 8] 33 %8 | out_addr
ER)EYES
TEE, F—E—RE
3 piowr ti | AH |pioBIEE =5 &= ik & | IERIE)EE, ATRERIR | pio_wr_time
meout 2y HBETIEK i B0 B BT B 8] 33 %8 | out_addr
EP)EYES
axi_ b rsp | A | pio Bl H =k & axi_b rsp_e
4 __error 2 iR B dh A TR rror_addr
axi_r_rsp | A~ HA] | pio iy H =k & axi_r_rsp_e
> __error 2 iR B dh i TR rror_addr
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N e

5.29.3 HEa3HHH

< 5-80 RASBIRICFERBHFaSE ML

5 Mg

B

Eipyt

ras_soc

0x000_32B2_8000

ras_peu_psu

0x000_3140_0000

ras_peu

0x000_3140_1000

FABRIERNFTERWUTERAT (1 AERES) -

& 5-81 RASHEIRIEFFHERIIR

AR wBIE | (I3 AR Lai]
0x000+64 X 64 ERR</>FR HRICREMT TS
0x008+64 X 64 ERR<>CTLR HiIRICRITHI S TS
0x010+64 X n 64 ERR<>STATUS EIRICRRESTESS
0x018+64 X n 64 ERR</>ADDR HiRiC Rl FE RS
0x020+64 X n 64 ERR<>M1SCO BRICRAMFGFRO
0xE00 64 ERRGSR HRTERSE TS
0xFBC 32 ERRDEVARCH RERREWE TSR
OxFC8 32 ERRIDR EiRI05E ID 1788
0x030 32 err_def_set0 HIRLBGETHFRO
0x034 32 err_def setf AR KRG ETFSR1
0x038 32 err_def_set2 HIRLBGETFR2
0x03C 32 err_def set3 R LB ETFSRS
0x070 32 err_def_set4 HIRXNGESFE 4
0x074 32 err_def_set5 AR X BRETHFHRS
0x078 32 err_def_set6 R RANGEFER6
0x07C 32 err_inject BIRFINTERS
0x0BO 64 err_sec_set ZERBHEES TR
5.29.3.1 1R ICEEMEFFESRE (ERRKPFR)

ZEFHRIEXSEI THLEM, WG 4miZzAT. A5 ERR<>CTLR HFEFXT

HRiEkRE.
b fi *E | 8| ik

IMP 63:32 | RO 0 SEIVRE

RSV 31:20 | RO 0 {REZ
TE M B8 F— N AT 24§85 T XA 2 38 AN AT U S5 AT 91T Ao
00: FEBELMERNICRER. MRZIZWTIHEEE, #it
¥, mRRE, ABFITHS[HEL, MWKRSER

CEO 19:18 | RO 2'b00 (ERR<m>STATUS. OF & 1)
01: 2NLR ERR<A>STATUS. OF BEZ & 1, MR L MEIRAVIERE
ER, BNEE; MRIMTIHHE, Wit mRiEH,
MR EEIR (ERR<STATUS. OF & 1)
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TCERAR A R TR

5 Mg

5

E4=]

E{fE

ik

DUI

RO

2'b10

=BT DUI IhEE.
00: %ASCI, ERR<ACTLR. DUI fREZ;
10: SCIY, i@id ERR<A>CTLR. DU #55i)

RP

15

RO

=B L repeat T2, RE ERR_MISCO BYSEI /53K
0: X8 repeat iT#28, REEMTHES
1: WMTHES, BIF repeat iTHE

CEC

14:12

RO

3'b010

ATEYERIR T A IS B,

000: ¥ B

010: SCEN 8 fiUit#8%, 7 ERR<MISCO[39:32]
100: SEIR 16 {8188, #E ERR<MMISCO[47:32]

CF I

11:10

RO

2'b10

=BT CFI Ihee.
00: ;% HLIM, ERR<ACTLR. CFI {RE3
10: SEIN, 83T ERR<A>CTLR. CF I =4l

UE

9:8

RO

2'b00

A KN UE Thee. BIRMZUUIMNE ERRRIAII,
00: ZASCIT, ERR<ACTLR. UE {RE8

01: SEMBIZINAERRERE, ERR<KDCTLR. UE {REE
10: SEIR, EH ERR<A>CTLR. UE 3=l

Fl

7:6

RO

2'b10

EEKIT FI The.

00: ;&HSCIN, ERR<ACTLR.Fl {REE

01: KIMBIZINEEE 2fERE, ERR<KDCTLR.FI{RE
10: SEIR, EH ERR<A>CTLR.FI 3=l

ul

5:4

RO

2'b10

AT Ul The.

00: %ABSEIN, ERR<ACTLR.UI {REZ

01: SEMBIZINAER RBERE, ERR<KDCTLR. Ul {RER
10: SEIR, EH ERR<A>CTLR. Ul 3=l

IMP

3:2

RO

IR E

ED

1:0

RO

2'b10

HIRREFICRAR
01: B2fEHE, ERRSDCTLR. ED {RER
10: F ERR<A>CTLR. ED %l

5.29.3.2 $BIRICHRITHIFFRE (ERR<DCTLR)

ZEEREERIRICRKAEXIEHL
2} i EE | ElufE R

RE 63 RW 0x1 AT ENEIRIC RIS IR IR FaE

IMP 62:32 | RW 0x0 THRE, BATEMARIE (RAZ, RiZEHIEEHA 0)

RSV 31:12 | RO 0x0 {REE

RSV 11 RO 0x0 {REZ

DUI 10 RW 0x0 JEIR (Deferred) $5iR AU IR VR S H BT A2

RSV 9 RO 0x0 {REZ

OF | g - 0x0 ATLSESEIRAIB R BT ERE, 91 BY, NSRS T ATAY4EIRIT
es, AATHHEER R e SR IR Rl ; BN SIXIEE .

RSV 7:5 RO 0x0 {REZ

UE 4 RW 0x0 wATATMEREFEE. FRzE, SR MNE@mQNE
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IR RIET M
5 S
5 i EE | EfifE ik
AATYEIR B ATEIRAET, B ETRE RS HIHRE
(in—band error signaling), tHFRA external abort, MERZ
BHER.
HergBEXM, RiE (RAZ) .
- IR IBRUTFERE, A1 B, FTAERNEINATYE RS
3 RW 0x0 FRESEIRAIE R ; IR CF| (IR AL, MoaTLiEths
FRE SRR TR R
Ul ) RI ox AATLE IR E P WIfERE, A1 B, —BRMBIRATLEEIR,
M2 PR SRR RS R
IMP 1 RW 0x0 SLHURE, FAISEMARIE (RAZ) .
BRI EMICRKFRE. B ORARGER, ERFIERER
ED 0 RW Ox1 ASEIRE . FHRAISEMAIZARIFHIEIRIRE, $BIRIEED

=520,

5.29.3. 3 $#RIOFIRSSTEEE (ERR<ADSTATUS)

1/('%'@%%& Hy%%EI 'BE"k oYy

XnrE53FRETIE.

o/}

i

E4=]

SNE

ik

RSV

63:32

RO

0x0

RE8

Y

31

R/W1C

0x0

5B ERR<n>ADDR {2 SRR 2 BB
75 0 BI#LZ%c4% UE. DE 5 CE ;& 0, SKERIREO

30

R/W1C

0x0

EBH ERR<m>STATUS HF R EFEM.
0: ZXAKMEIFEIR, ERR_STATUS HELIE LI
ZLRMAIRRF—NEIR
515: 0 A2 SCH% UE, DE 3§ CE ;& 0, Z&HE[EIRTE O

UE

29

R/W1C

0x0

EEENB R ATYEEIR.
0: RAWMEIEIR, HERNBNHEIRETHENE TR
T (Deferred Error)
ZPRMB|—MATLHE
7B O BI /ST dd OF 75 0, SERIAE O

ER

28

R/W1C

0x0

HIRREIRIR . BIPRZLUINE BRI A LI .
0: XRERSIHFTHEIR (external abort)

1: &S external abort, [REEIE:

SCIR T ERR<A>CTLR. UE HIEE 1;

3% B LI ERR<A>CTLR. UE B & %#&&%awe
BRI ARIE (RAZ) .

OF

27

R/W1C

0x0

MEFRE, TREMEZNEIR.

MV

26

R/W1C

0x0

$5BH ERR_M1SCO #1 ERR_MISC1 2B AN

CE

25:24

R/W1C

0x0

ATYSRIRIR S

00: REKMBITTLIEIR;

01: ZEDHME—NBEET R ATLHEEIR ;

10: ELH—MERWHIE;

1: ZDEMB—NF AR AT LAE R

& 0 BIaA N SENs OF B 0, & RS 0; H B X F AL ws i [E)
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5 MR
2! [ 25 | ghE —
BH&E 0
LiE‘.%EI i%*'.l_?u_,
DE 23 R/WIC | 0x0 0: é%%itiuMEU%EEE,

PE—MEIRKBMEREILR
5151 0 H'JM‘ MFcI% OF 55 0, ERFIRTE O

Poison,

0: HTRNBIERBIFEBMICR T RBYIESEWIEIRAEE
xR;

1: EFAE poison HIEMICR T AL ERH IR
Hix

BRI ARIE (RAZ) .

PN 22 R/W1C | 0xO0

AT EIR SR,
00: Uncontainable $&i®
: AR EFEIR
BENETERER
: ?&'ﬁﬂﬁi B (Signaled) A& ATk E $51R
ﬁﬁmﬁﬁﬁw%o

UET 21:20 | R/W1C | -

RSV 19:16 | RO 0x0 RE8

|ERR 15:8 RO - +ﬂ&m%%m%@

RAREMEN I EEIRER.

: RBHEIR

I E M AIEE IR
REREIESEIESE, 0 L SRAM ECC £
SCENE X HIS| B, 2R nSEI

WS R, M—EERY
MEHRERZIEIR, WALV SERF 1B

HEBA T RS EIESS, AN Cache 3 ECC $&

B FrA R UL S iTHI{E 545, A0 Cache ¥RIF ECC 35
TLB i iEsE

: TLB Hhik sk H1THE S8

: EFFERIRE, UEHELK ENTIBE

: EFEEMUHTENE S S, Wil R FEEE
: INERTEERSENIESS, 40 SDRAM ECC $5

: dEsEMbAE, wipRRE SR FEETE

: 3EEIFL), MM FHEER/HAITFHERE

: JEERE, flIREIREERT
:W%ﬁﬁ%ﬁﬁ%&,ﬂsmmwﬁﬁﬁﬁﬁ%
: AR HIEEREIR, WERESERTIBE

: IR S5 1R B

: SNEREBRT, anijin)E EAERET BT

: PIERRBRT, B SRR EREBAT

21: FRFWEREMNEENAZHOEIREIR, WREIM
KR poisoned B, MEIRFAEBHILEIRIZEGIR

0 N O~ O WOWN =~ O

= 0
o

SERR 7:0 RO -

N = = a a a a a a a
O 0V 00 N O O WOWN =
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5 4ME
5.29.3.4 $BiRiIOFEMUFFSE (ERR<>ADDR)

MRERRBK T — Dbk, U ENZFFR. ZFFEX S RE5ERETE.

1 fi |5 | Bl g

NS 63 RO IMP ZEEM, 0 RTRE,
EEANS B ESEFAMERE—H
0: —%{, NSIHIFHH

S 62 RO OO R, NS ERAERER
BRI ARIE (RAZ) .
Mok 2 7 1F 7
0: PADDR 2— AW AVIIE it

Al o1 |RO 100 pADDR AR — A AR
BRI ARIE (RAZ) .

RSV 60:56 | RO 0x0 ]

PADDR[55:0] | 55:0 | RO 0x0 B AE X B itk

5.29.3.5 $EIRICEIRINFTESZ 0 (ERR<HMISCO)

ZEGFHRICKIEREXER, AAE S MEN. EHaIilld, BEESSHE=M,
BIFRE 8 At 8RS . xFHFSEX L2 5IFRETIE.

5 i EE | EfifE ik
IMP 63:40 | RO 0x0 SLIURE (RAZ)
OF 39 RW 0x0 it AR
CEC 38:32 | RW 0x0 REEE I g G
IMP 31:0 | RO 0x0 SLIURE (RAZ)

5.29.3. 6 {BiETHKRESEFFEE (ERRGSR)

ZEERCRAASENERRESER. BINFEENE—157E, 8—XNE
R—MEIRIC R ERR<D>STATUS. V fiL.

15 i | #E | SffE A

S[63:0] | 63:0 |RO 0x0 ERRASLIEE

5.29. 3.7 ¥ ZERL54)E5 5785 (ERRDEVARCH)

ZEFaR AR RERERERER

5 L | 85 | ENuE ;]
ARCHITECT | 31:21 | RO 0x23B | EE& X : JEP106 # R4wAS Ox4, 1D 45 0x3B
PRESENT | 20 RO Ox1 IR ZE R R RBEARENER
REVISION | 19:16 | RO 0x0 RAS 1&ITHRZAS, 0 3R~ RAS v1.0
ARCHVER 15:12 | RO 0x0 RAS hRZAN, 0 F7= RAS v1
ARCHPART | 11:0 | RO 0xA00 | #RIR{KZRLEH), OxA00 3=7R RAS
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5 IME
5.29.3.8 $&ixid3E |D F775% (ERRIDR)

ZHFREX K EARAPERICRES

15 fiL BE | E(ifE ik
RSV 31:16 | RO 0 {RE8
NUM 15:0 RO n ARERASHAEIRICRHE

5.29.3.9 BIRENGT TR

ZEFHERTEANER, OFER . BEEINERNVERICRESEANZTFEE,
HEEMBRICRMS LI —TEIR.

15 |5 | Sl ik

RSV 31:6 | RO 0x0 =8

err_inject_num | 5:0 wo 0x0 EINERNERICRES

5.29.3.10 $BiRABGEFEFRL0 6

ZEERATEEERNAER, ANFHMEIEIT AR ATREAHE—FEIRAIZER, 4
MR RN EIRILE N corrected KR, FREFIEA deferred FHIRERIE, AL
B X —AEFRRKEN. BMERICKER 3B IRAERIEE, IFE 596,

i i | &5 | EfifE ik
RSV 31 RW 0x0 1RER
error type | 30:28 | RW 0x0 HIRIOR (B*F RS +7) WisiR L B YRT
RSV 27 RW 0x0 =B
error type |26:24 | RW 0x0 HIRIOK (B*¥H R =+6) HiR IR L B RS
RSV 23 RW 0x0 =B
error type [22:20 | RW 0x0 HIRIOK (B*H R =+5) iR IR L B RET
RSV 19 RW 0x0 =B
error type | 18:16 | RW 0x0 HIRIOK (B*H e dm=+4) R IR L B RET
RSV 15 RW 0x0 1REB
error type 14:12 | RW 0x0 TR0 R (B*FEF 2 H S5 +3) IS iR L BT
RSV 11 RW 0x0 1RER
error type | 10:8 |RW 0x0 HIRIOR (B*FFams+2) WisiR LB YRE
RSV 7 RW 0x0 1REB
error type | 6:4 RW 0x0 HIRIOR (B*FFms+H1) iR LB YRE
RSV 3 RW 0x0 =B
error type | 2:0 RW 0x0 HIRIOK (B*FH R =+0) HR IR L B RS

3= 5-82 $BIRFEHIYHRD

HiRKE ELE)

Uncorrected Uncontainable Error 000
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KSR RTE AR
5 JME
i Ymhs

Uncorrected Unrecoverable Error 001
Uncorrected Latent or Restartable Error 010
Uncorrected Signaled or Recoverable Error 011
Deferred Error 100
Corrected Transient Error 101
Corrected Error 110
Corrected Persistent Error 111

5.29.3. 11 ZERMEEFFH

ZEFERREED

BIRICERNRZREM, FNEREERE.

15 iz

=5 | SffE ik

RSV 63 :RecordNum

RO 0x0 % B8

Sec RecordNum—1:0

RW IMP SMNEBIRICENRZEREMN, 1 ARE, 0 AlERS

5.30 MHU

SCMI jHE18iT MHU £ A ar S BIEFBIERIE.
5.30.1 #{EiRAH

MHU 25438 1@ E R S E N T .

Protocol C Protocol B Protocol A

311301 SET e I1]10
3130 GLEAR 1110
Interrupt line
3130 STAT R |1|? —————* 1onm;ven
h A y \ﬁ
Shared memory 2 Shared memory 1 Shared memory 0

5-15 YR iRIELEIIHER

% SE [[) AP ZiXiHRH B XA STATH] KR ELIBEREHIER, LUtA
BHERN AR R E SRR,

5.30.1.1 RiXHR

1. HEMAE RN SE &N STAT] ZEAMKEF, KiFHE STATI]EAKRMERL
BEEETN, & STATM] RSB, M SE wAZF| CLEAR S 77285 STAT[1]
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_Phytium'lSHE YRR R

5 IME

BEZEASHITIHENEE.

2. HEMAZEFEDSE [ STATM] KRN EMRERNMEZAEFEFENELRR
FER, HEMREFMXNEERREERE, SELTHASEANNHEIRXER
B35 B AP 27T TLEY .

3. HERAXFBENSEXFSET[11E 1, MME STAT[1]ENL, Fx STAT[1]RFEM
EPNBEEAEMES, SHERR—NPEESSE 258D AP, BN
AP HWHNAHER, FEIENEPHES2E &L FEMRYE CONFIGL0] kAR
EEEﬁﬁbo

5.30.1.2 EEYGER

1. HERIZEWS RN AP B YIR BB L X T R EES S, 15 STAT & Fas,
HEHBEMATERNERIEE, STAT —IAEBE, wEFERIZRF*T
M EPIBEE, Ltk STAT]I ASHEE.

2. HERIEYFED AP if5a] STAT[1] KR ERIBIEFRX MMEZRAE, FEHPH
HEREEN—MZE, ZHZERNGFPERREEBENERCAEHEEN
B, HiZBERRESAR, $ZERNETHRERSHES.

3. HERIEYSED AP %t CLEAR[1]1E 1, MTMfE STAT[115EE, KR STAT[11HKRFE
B REHLBIEH TR I, SE BT & X HOTH 2 AL THIZW, (BRH A —EH AR, STAT[1]
FIREHNEMBEEEEE TR T —XHEHNEE.

5.30.2 FHERIIR

& 5-83 MHU H7EE &bt

=L Eivht

MHU 0x000_32A0_0000

% 5-84 MNMHU ZF7EE5I%

HERAWN ks i
SE_0S_STAT 0x00 SE_0S BiERSSER
SE_0S_CLEAR 0x10 SE 0S BB EE ST
SE_UBOOT_STAT 0x20 SE_UBOOT BB S FE
SE_UBOOT_CLEAR 0x30 SE_UBOOT BB BT &5 EE
AP_0S_STAT 0x100 AP_0S BIEKSSEE
AP_0S_SET 0x108 AP _0S [BiE BN S 1E5E
AP_0S_CLEAR 0x110 AP 0S BB ETSEE
AP_UBOOT_STAT 0x120 AP_UBOOT BB S F B
AP_UBOOT_SET 0x128 AP_UBOOT jBiB BN HFF5S
AP_UBOOT_CLEAR 0x130 AP_UBOOT BI85 TS 75
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_Phytium'KHE RETRE R T AR
5 S
B RMm 1w ik
AP_0S_CONFIG 0x508 AP_0S i&i& i {F gE
AP_UBOOT_CONF |G 0x50C AP_UBOOT @18 P I {ERE
5.30.3 HFFER1RAA
5.30.3.1 SE_0S_STAT (0x00)
i3 i EE | EME ik
E—RiEEREEM
access_type 31 RO 0x0 0: F—XRILLIES
1: F—RERREES
, EEERT
slot 30:0 |RO 0x0 0. BEESE 1. EEET
5.30.3.2 SE_0S_CLEAR (0x10)
b fi 5 ShifE AR
reserved 31 Wo 0x0 R
LZEEBERE, 1§ stat FHES[IRMAE 1
Set 30:0 Wo 0x0 0: 3
1: 1§ stat MR E 1, ZEMNNEREBE

5.30. 3.3 SE_UBOOT_STAT (0x20)

15 i E45] ShifE ik
E—RiEEREEM
access_type 31 RO 0x0 0: F—XRILLIES
1: F—RERREES
| ERERS
slot 30:0 RO 0x0 0: [EIEEH | EEE
5.30.3.4 SE_UBOOT_CLEAR (0x30)
5 i 5 SHiE i35
reserved 31 wo 0x0 REB L
A EEBERE, 1§ stat FESENNAE 1
Set 30:0 wo 0x0 0: K

1: F stat MWE 1, REMNNEBERE

5.30.3.5 AP_0S_STAT (0x100)

o/}

e

i

25

E{fE

ik

access_type

31

RO

0x0

E—RBEEREREM
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KRG ERIET AR
5 Mg
i85 i $E | S R
0: F—XRILLIES
1: F—X2&LiES
ERERA
lot 30:0 RO 0x0 R —-
sto X 0: EEESR 1 EEREi

5.30.3.6 AP_0S_SET (0x108)

15 i EE EiE iR
reserved 31 wo 0x0 REBIL
A REBERE, 15 stat FHERMNALE 1
Set 30:0 wo 0x0 0: It

1: 1§ stat MNE 1, RENNEBEBRE

5.30.3.7 AP_0S_CLEAR (0x110)

15 i 5 SNHE ik
reserved 31 wo 0x0 REBL
A REBERE, 15 stat FHERMNALE 1
Set 30:0 wo 0x0 0: It

1: ¥ stat MR E 1, KENHEBREBE

5.30.3.8 AP_UBOOT_STAT (0x120)

5

e

i

25

E{fE

ik

access_type

31

RO

0x0

E—XMEEREREM
0: F—XRRIERELES
1: F—XR&ReES

slot

30:0

RO

0x0

0: EBIETH
1: EREIT

5.30.3.9 AP_UBOOT_SET (0x128)

15 i 45] EiE 3%
reserved 31 wo 0x0 REBIL
A REBERE, 15 stat FHERMNALE 1
Set 30:0 wo 0x0 0: It

1: ¥4 stat MR E 1, KESSHEBEBE

5.30.3.10 AP_UBOOT_CLEAR (0x130)

5

e

72

E4=]

BN

reserved

31

Wo

0x0

REN
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5 S
5 2 EE | SfifE iR
REEBIERE, 15 stat FES[MNALE 1
Set 30:0 Wwo 0x0 0: T
1: 15§ stat JNALE 1, L NEREBE

5.30.3.11 AP_OS_CONFIG (0x508)

i fi x5 | e ik
reserved 31:1 RW 0x0 REE L
MHU J&1& 0 BT fEREE S
en 0 RW 0x0 0: {EEEHT
1: Rl R

5.30.3.12 AP_UBOOT_CONFIG (0x50C)

b/} fir x5 | EHfE i35
reserved 31:1 RW 0x0 RBBIL
MHU J&1& 0 B fEREE S
en 0 RW 0x0 0: fEREHHT
1: Rk B
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6 HETEE

B

7£ ARMv8 & L, hlr4 R =2 PPI, SPI F1LPI. Erh, PPI F0 SPI By B = HHE
HESGHTEIEEEREN, LPI MARGRGEASER S HHE.

6.1 PPI FRER

PPty ih TS 5 B B R BT & AR 3R PR o
% 6-1 PPl fhllfi 1D Lk

FRER ID e aX
16 - *E
17 - =]
18 - *E
19 - =8
20 - =8
21 - *E
22 COMMIRQ DCC i
23 PMUIRQ PMU i H = Iy
24 CTIIRQ CTI =iy
25 VCPUMNTIRQ | FE#A CPU ¥ O E TR iy
26 CNTHPIRQ FEIANL 515 28 22 BT 8% P i
27 CNTVIRQ R H B B 28 R i
28 - *E
29 CNTPSIRQ R Y38 E BT 85 P
30 CNTPNSIRQ R £YIE E BT 25 P
31 - =8

6.2 SPI| ik

SP I Fhify o TS 5t N B R BT & AR B R
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6 FETEE

= 6-2 SPI i ID HECER

FHf 1D 5% aX

32 sys_ras_er_spi A8 Al ik & P B

33 sys_ras_fh_spi ARG EIRARE R &P

34 sys_ras_er_spi_s BRYGEFE i

35 sys_ras_fh_spi_s ARG ISR L

36 pcie_inta Pcie inta HFhlth

37 pcie_intb Pcie intb Hlf

38 pcie_intc Pcie intc Fhlth

39 pcie_intd Pcie intd Half

40 peu_pcie misc_int peu0 ZLIn AR i

41 peu_pcie _msi_int peu0 ;B 2 P

42 psu_pcie_misc_int peul ZLIi

43 psu_pcie msi_int peul JHE T

46 usb2_0_int USB20TG ¥=#II8% 0 K FHTE =
47 usb2_1_int USB20TG =l 1 P HIES
48 psu_usb3 0 _int USB3 #£41]82 0 gy Ef{=S =
49 psu_usb3 1 _int USB3 #5128 1 YR RS2
50 usb2_0 wakeup_int USB20TG #5188 0 fy P MRS S
51 usb2_1_wakeup_int USB20TG 54128 1 g9 hErIRER(S =
60 gsd_gmu_mac0_eth _queue_int[4] macO HH{E 5

61 gsd_gmu_macO_eth_queue_int[5] macO FE{E S

62 gsd_gmu_mac0_eth _queue_int[6] macO HH{E 5

63 gsd_gmu_mac0_eth_queue_int[7] macO HE =S

64 - =B

65 - RE8

66 - =B

67 - RE8

68 - =B

69 - RE8

70 sriov_int PEU Hr 8

71 - =&

72 - x&

73 - =&

74 psu_sata_int sata0 Fif

75 gsd_sata_int satal Hlf

76 gsd_dcdp_int DCDP it

77 gsd_i2s0_int 1250 By {ES

78 gsd_i2s1_int 1281 s S

79 gsd_i2sdma0_int [2SDMAO Ry i =

80 gsd_i2sdmal_int |2SDMA1 By HF{=E

81 gsd_gmu_emac_ethernet_int eMAC =t

82 gsd_gmu_mms|_int MAC & 3R hitg,

83 gsd_mac_hotplug_int[0] mac0” 3 15345 28 Y Ff tk S
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84 gsd_mac_hotplug_int[1] mac0” 3 15345 28 Y Ttk S
85 gsd_mac_hotplug_int[2] mac0” 3 $5HI| 38 B F TG 3k R
86 gsd_mac_hotplug_int[3] mac0” 3 15345 28 Y Ff tk S
87 gsd_gmu_mac0_eth _queue_int[0] macO HH{E 5
88 gsd_gmu_mac0_eth _queue_int[1] macO HH{E 5
89 gsd_gmu_macO_eth_queue_int[2] macO FEH{E S
90 gsd_gmu_mac0_eth _queue_int[3] macO HH{E 5
91 gsd_gmu_mac1_eth_queue_int[0] macl HHE{=S
92 gsd_gmu_mac1_eth _queue_int[1] mac! HH{E 5
93 gsd_gmu_mac1_eth_queue_int[2] macl HHE{=S
94 gsd_gmu_mac1_eth_queue_int[3] mac1 FEH{E S
95 - =E8
96 gsd_gmu_mac2_eth_queue_int[0] mac2 HH{=S
97 gsd_gmu_mac2_eth _queue_int[1] mac2 HH{E 5
98 gsd_gmu_mac2_eth_queue_int[2] mac2 HHE{=S
99 gsd_gmu_mac2_eth queue_int[3] mac2 HH{E 5
100 gsd_gmu_mac3_eth _queue_int[0] mac3 HH{E 5
101 gsd_gmu_mac3_eth_queue_int[1] mac3 HE{=S
102 gsd_gmu_mac3_eth _queue_int[2] mac3 HH{E 5
103 gsd_gmu_mac3_eth_queue_int[3] mac3 HE{=S
104 Isd_mmcsd_int[0] MMCSDO R {5 S
105 Isd_mmcsd_int[1] MMCSD1 By Hf{S =
106 Isd_nfc_int NANDF | ash
107 Isd_dma_int[0] DMAO
108 Isd_dma_int[1] DMA1
109 Isd_dma_bdl_int DDMA1
112 Isd_i2s_int 128
113 Isd_can_int[0] CANO
114 Isd_can_int[1] CAN1
115 Isd_uart_int[0] UARTO
116 Isd uart_int[1] UART1
117 Isd_uart_int[2] UART2
118 Isd _uart_int[3] UART3
123 Isd_smbus_int SMBUS
124 Isd_mio_int[0] M100
125 Isd_mio_int[1] MI01
126 Isd_mio_int[2] M102
127 Isd_mio_int[3] M103
128 Isd_mio_int[4] M104
129 Isd_mio_int[5] M105
130 Isd_mio_int[6] MI06
131 Isd_mio_int[7] M107
132 Isd_mio_int[8] M108
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133 Isd_mio_int[9] M109
134 Isd_mio_int[10] MI010
135 Isd_mio_int[11] MI011
136 Isd mio_int[12] MI012
137 Isd mio_int[13] MIO13
138 Isd_mio_int[14] MI014
139 Isd_mio_int[15] MI015
140 Isd_gpio_int[0] GP100
141 Isd_gpio_int[1] GP101
142 Isd_gpio_int[2] GP102
143 Isd_gpio_int[3] GP103
144 Isd gpio_int[4] GP104
145 Isd_gpio_int[5] GP105
146 Isd gpio_int[6] GP106
147 Isd_gpio_int[7] GP107
148 Isd gpio_int[8] GP108
149 Isd gpio_int[9] GP109
150 Isd_gpio_int[10] GP1010
151 Isd_gpio_int[11] GP1011
152 Isd _gpio_int[12] GP1012
153 Isd gpio_int[13] GP1013
154 Isd_gpio_int[14] GP1014
155 Isd _gpio_int[15] GP1015
156 Isd gpio_int[16] GP1016
157 Isd _gpio_int[17] GP1017
158 Isd gpio_int[18] GP1018
159 Isd_gpio_int[19] GP1019
160 Isd gpio_int[20] GP1020
161 Isd_gpio_int[21] GP1021
162 Isd _gpio_int[22] GP1022
163 Isd gpio_int[23] GP1023
164 Isd _gpio_int[24] GP1024
165 Isd gpio_int[25] GP1025
166 Isd_gpio_int[26] GP1026
167 Isd _gpio_int[27] GP1027
168 Isd gpio_int[28] GP1028
169 Isd _gpio_int[29] GP1029
170 Isd gpio_int[30] GP1030
171 Isd_gpio_int[31] GP1031
172 Isd gpio_int[32] GP1032
173 Isd gpio_int[33] GP1033
174 Isd_gpio_int[34] GP1034
175 Isd gpio_int[35] GP1035
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176 Isd_gpio_int[36] GP1036
177 Isd gpio_int[37] GP1037
178 Isd _gpio_int[38] GP1038
179 Isd gpio_int[39] GP1039
180 Isd gpio_int[40] GP1040
181 Isd _gpio_int[41] GP1041
182 Isd_gpio_int[42] GP1042
183 Isd_gpio_int[43] GP1043
184 Isd gpio_int[44] GP1044
185 Isd _gpio_int[45] GP1045
186 Isd_gpio_int[46] GP1046
187 Isd_gpio_int[47] GP1047
188 Isd_gpio_int[48] GP1048
189 Isd gpio_int[49] GP1049
190 Isd_gpio_int[50] GP1050
191 Isd_spim_int[0] SPIMO
192 Isd_spim_int[1] SPIM1
193 Isd_spim_int[2] SP1M2
194 Isd_spim_int[3] SPIM3
196 Isd_wdt_int[0] WDTO
197 Isd_wdt_int[1] WDT1
198 - *HE
199 Isd_jtgm int JTAG MASTER
200 - RE8
201 - *HE
202 - RE8
203 - *HE
205 Isd_pwm_int[0] PWMO
206 Isd_pwm_int[1] PWM1
207 Isd_pwm_int[2] PWM2
208 Isd_pwm_int[3] PWM3
209 Isd_pwm_int[4] PWM4
210 Isd_pwm_int[5] PWM5
211 Isd_pwm_int[6] PWM6
212 Isd_pwm_int[7] PWM7
221 Isd_keypad_int KEYPAD
222 - *HE
223 - RE8
224 - =B
225 - RE8
226 Isd timer_int[0] TIMERO
227 Isd_timer_int[1] TIMER1
228 Isd timer_int[2] TIMER2
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229 Isd_timer_int[3] TIMER3
230 Isd timer_int[4] TIMER4
231 Isd_timer_int[5] TIMER5
232 Isd timer_int[6] TIMER6
233 Isd timer_int[7] TIMER7
234 Isd_timer_int[8] TIMERS
235 Isd timer_int[9] TIMER9
236 Isd_timer_int[10] TIMER10
237 Isd_timer_int[11] TIMER11
238 Isd_timer_int[12] TIMER12
239 Isd_timer_int[13] TIMER13
240 Isd_timer_int[14] TIMER14
241 Isd_timer_int[15] TIMER15
242 Isd_timer_int[16] TIMER16
243 Isd_timer_int[17] TIMER17
244 Isd_timer_int[18] TIMER18
245 Isd_timer_int[19] TIMER19
246 Isd_timer_int[20] TIMER20
247 Isd_timer_int[21] TIMER21
248 Isd_timer_int[22] TIMER22
249 Isd_timer_int[23] TIMER23
250 Isd_timer_int[24] TIMER24
251 Isd_timer_int[25] TIMER25
252 Isd_timer_int[26] TIMER26
253 Isd_timer_int[27] TIMER27
254 Isd_timer_int[28] TIMER28
255 Isd_timer_int[29] TIMER29
256 Isd_timer_int[30] TIMER30
257 Isd_timer_int[31] TIMER31
258 Isd_timer_int[32] TIMER32
259 Isd_timer_int[33] TIMER33
260 Isd_timer_int[34] TIMER34
261 Isd_timer_int[35] TIMER35
262 Isd_timer_int[36] TIMER36
263 Isd_timer_int[37] TIMER37
266 dmac0_intr GDMA #5531 28 ch I

V1.0 (2023-10-16)

WA © XEEERARBIRAH 370



_Phyt ium KEg B TRA AR T A

7 hFEEE

BT

UHIERASMENRGIHEAR, SEDSER. RERHZ.
7.1 ZH7ESREIN

KB5IRSZFF SCMI, SCMI i5E% arm EM{system control and management interface

) ==

v3.0) #fY “4.5 Performance domain management protocol” E5,

7.2 BEEF

kB5IRIE) SE & 3£ SCMI JH R EBIRFI{E, SE N BEIR AR Y EIRAIEBREM.
BRET1ESE arm BEM (system control and management interface v3. 0) gy “4.7

Sensor management protocol” ET5.
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8 RIEFNLERETE

ARIBFIGERE 1T

F 8-1 ANIEFAERE

Rig £ B
AP Application Processor N AL IR
APB Advanced Peripheral Bus SRIMNE R4k, AMBA HYIEIER R %k
AXI Advanced eXtensible Interface SRAITEEO, AMBA BIEIREZ
BDL Buffer Description List EERATTER
BT Block Transfer Wi
CAN Control ler Area Network ¥ B8 F I 48
CAN-FD CAN with Flexible Data-Rate A RERIRERAIEH R HIE ML
CMD Command descriptor SRR R
CPU Central Processing Unit h LA 25
CPPC Col laborative Processor Performance R A ESE 14

Control

DC Display Controller ERIEH 2
DDMA Device Direct Memory Access 1% 2% DMA
DDR Double Data Rate SDRAM MR F E £ 2SN FiE 2R
DE Data Enable KIEEREES
DMA Direct Memory Access BiEipeNE
DP DisplayPort BrEO
DPCD DisplayPort Configuration Data Borim Q6 E B3R
DVFS Dynamic Voltage and Frequency Scaling | Z7SHJE Sz 5L
EDID Extended Display ldentification Data | i B ERIEFIREE
eMMC Embedded Multi Media Card AR S EEEFER
GDMA General Direct Memory Access 18 FH DMA
GP10 General—Purpose |nput/Output BRWN/MEEO
HPB Host PCIE Bridge PCle
Hsync Hor izontal Synchronization IKFEEEH
12C Inter—Integrated Circuit E RIS Bk
128 Inter-IC Sound ERBERAESTHEL%
JTAG Joint Test Action Group BRA MR T1ER
KCS Keyboard Controller Style REITHIZEE AN
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8 AIBFERRE I

Ri& £ E
LPI_CTL Low Power Interface Controller fﬁfﬁ)‘(’]‘iﬂ%, BoREHTELRE
MHU Message Handing Unit HEAEER T
MIO Multiple Input/Output ZIREMIN/ i IEO
MMD Multimedia Display ZRIEE R
MMSL MAC Merge Sublayer MAC Bh & F =
NAND Flash NAND Flash NAND [N 7F
ONF 1 Open NAND Flash Interface FFiX NAND [A7F#EO
PGIE Peripheral  Component Interconnect B L] 4 2
Express
PWM Pulse-Width Modulation Rk 55 FE 1A
QSP1 Quad Serial Peripheral Interface M2 R 1TIMEIEO
SATA Serial Advanced Technology Attachment | SR{TREHIRENESIENO
SCM | System Control and Management R RS IR O
Interface
SD Secure Digital Memory Card REHFHFHE
SDIO Serial Digital Input/Outp FITH NG
SE Secure Element ZE5|E
SMBus System Management Bus ARGEERL
SMMU System Memory Management Unit REHNGEEESRTT
SPI Serial Peripheral Interface RITIMEIEO
SRIOV S?ngle | . Root I nput/Output B4R 10 B
Virtualization
UART Univerfal Asynchronous Receiver/ BN L S
Transmitter
uiB USB Integration Bridge BHENXEE, APB thiltiErg
uUSB Universal Serial Bus BRAEITEE
USB2. 0 AUARENANFEATIE, RIFIRETE
USB 0TG USB On-The—Go FNMBEAGRERK 2B VIR, LUE
W ATLAFE Y USB F#/15% USB i &
USB PD USB Power Delivery USB ThZE{LHthisl
USBSSP USB super speed plus R USB3. 0 $%HI85
VPU Video Processing Unit STAL TR ES
Vsync Vertical Synchronization FEHEE, FES
WDT Watch Dog Timer FIRERR
W1C Write One to Clear 51780, 5 0 RITRM, ST
i)
Wi-1 Write one isvalid, automatically clear 51 A%, 1 HEAHEE

after one clock cycle
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