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Change History

Change History

Issue 01 (2019-05-05)

This is the 01 version.

Compared to A311D Datasheet (0.1), the following topics are changed.

Section Change Description

3.3 Added a note that some GPIOAO pins can be reset by watchdog.

4 Modified the chapter title.

4.3 Added a note of ripple voltage after the table

4.4 Modified thermo resistance value.

451 Added two notes of min and max value of Rpp explaining the GPIO pin voltage in
test condition.

4.7.1 Added note after Table 4-2 that driving strength of OD pin is not adjustabe.

477 ® Modified the specs of tHC, tLC and tRC in Table 4-14 and Table 4-15
® Updated timing figures from Figure 4-16 to Figure 4-19.

5and 6 Changed these two sections into chapters.

6 Updated the power on sequence figure.

7 Updated the dimension figure.

14.2 Removed spec of PCIE.

14.3.3.2 Modified register description of ETH_PHY_CNTL1.

14.6.3 Corrected a typo.

01 (2019-05-05)

Amlogic, Ltd. Proprietary



A311D Datasheet Contents

Contents
1. ADOUL THiS DOCUMENTALION ....o.uetiiiiiiiitee ettt ettt e ettt e s sttt e e e s e e e e aabb e e e e anb e e e e eanbn e e e s aanneeesannnees 1
1.1 DOCUMENTALION OVEIVIEW.......eiiiiiiiiiiee ettt ettt e ettt e sttt e e s ettt e e e s sbe e e e aaabeeeeeanbbeeeeanbeeeeaansaeeeeannnneeas 1
1.2 Acronyms and ADBIeVIAtioNS ...........eeiiii i e e e e e e e anne 1
A 1=t oo = T 1 (o] 10 0 F= Ui o] o E TP PP PPPPPOON 2
P2 R © Y= V= USRS 2
2.2 FRALUIES ...ttt e e e et e e e e e e a b e e et e e e e e e e abbeer e e e e e e e e annbreeeeaedhe e nnrrrrneaaaaean 3
G T T @ 10 | A o 1= o o oo O U PSSR 7
3.1 Pin-Out Diagram (10 VIEW) ....coiuueeieiiiiieeeaiiieeeesiieeeeseteeesssiseeeessnneeesseneeeeessssdees Sineee s b eanreeeessnneeaeanns 7
T T T O (o =T U SR OTURRPTRR 8
G 70 T 1 I 0 =2 o) (o o o S 14
I A 1 I\ LU o (=T T IF= 1 S 32
I T I Yo [ F= U B =TT ol ] o) 1o o < USSR 40
4. EleCtriCal CharaCleriSTCS. ... ..uuiieiiiieeie ittt ettt e e Ein e b sttt e e ettt e e e abe e e e s eabb e e e e enbeeeesannneeeas 50
4.1  ADbsolute MaximumM RALINGS .....ceeireiiiiiiiiiieiee e e e sssieefie e e e s s ssstreeeeeeeessssssrreerreeeesssassserereeeessasnsnsnnnees 50
4.2 Recommended Operating CONAIIONS .........eoer i ibieee it stee e et e e e s sbeeeessneeeeeanes 50
4.3 Ripple Voltage SPECITICALION ......uviiii ittt et e e e e e e e s e s e e e e e e s e sanaeeereeeesennnnennnees 51
4.4 THermMal RESISTANCE .....ccoiiiiiieiiiiie ettt et e e e st e e e s sbb e e e e e nbe e e e e anbneeesabneeeeanns 52
4.5 DC Electrical CharaCleriStCS .......iuei i ettt ettt e e e st ee e s e st e e e s snbeeeessnreeeeanns 52
4.5.1 Normal GPIO Specifications (FOIr DIO) ........cooiiiiiiiiiiieie et 52
4.5.2 Open Drain GPIO Specifications (FOr DIO_OD) .......ccuiieiiiiiiiiiiiie e e eereeeee e e e esveeeeeae e 53
453 DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 SDRAM Specifications..........cccccceeeeeieiciiiieeeeeennn. 53
4.6 Recommended Oscillator Electrical CharacteriStiCS.........oouiiiiiiiiiii e 54
o A o 1T o L) 0] 1 4= L0 o SRR 55
4.7.1  12C TimMiNG SPECITICALION.........uviiiiiee e e e e e e e e e e e e e e e snnraeeeeeaaeeas 55
4.7.2 EMMC/SDIO Timing SPeCIfiCatiON ..........cccuuiiiiiiiieie et see e s e enaeeee s 56
4.7.3. NAND Timing SPECIfICALION ......ceeiiieiiiiiiiiieee e e e e e e e e e reeeeeeeas 59
4.7.4 SPICC Timing SPECIfICALION ......ceiiieiiiiiiiiiiie e e e e e s e e e e e e e ereeeeeeas 61
4.7.5  SPIFC Timing SPECITICALION. .....ccuuiiiiiiiiiii e 61
4.7.6 Ethernet TimiNg SPeCIfiCAtION...........ciiiuiiiiiiie e e e e 63
4.7.7  AUudio TIMING SPECIICALION .......eeeiiie i e e e e e eaaeeeas 65
4.7.8 PDM TimiNg SPECIfICALION ......coiiuiiiiiiieiiie et 67
4.7.9  UART Timing SPECIfICALION .....cocuueiiiiiiiiiieitiie ettt 69
0 T =0 1LY g o] YW1 0] o) o o 1 EEUT 70
4.9 Storage and Baking CONAILIONS .......cccueiiiiiiiiiie ettt e e sneeesneeeens 71

01 (2019-05-05) Amlogic, Ltd. Proprietary iii



A311D Datasheet Contents

© N o O

01V =T @ o I o] o1 T SRR 72
Recommended POWer ON/AOWN SEQUENCE .........oocuuiiiiiiee e eeiieee e e e e e s st ee e e e e e e s snsnaeeeeeeeeessnssnnneeeeeeeean 73
MECHANICAl DIMENSIONS .....eeiiiitiiie ittt ettt e et e e e a e e e e s be e e e s aabb et e e enbe e e e e anbn e e e e ennbeeeeennnes 74
)Y (<] 1 I PP EPPPP PR 75
T R /[T 4 T Y 1Y F= T « PP P PR PPP PP 76
8.2 POWET DOIMAIN ..ttt itttk bttt et e e et e e ekt e e e e e s b e e e e e aabe e e e e aan b e e e e enbe e e e eanbneeesannneeeeanns 82
8.2.1  TOp Level POWEN DOMAINS ........oiiiiiiiiai ittt e ettt e e s snb e e e s enbe e e e s snneeeaeaan 83
8.2.2  AB3/AT73 Big Little POWEI MOUES.......cvieiuieieieiieeieesiie ettt stee et see e sna e ne s e 83
8.2.3 EE TOp LeVel POWET MOUES......ccooiiiiieiiiiiee ettt e e fobe e b ee e 85
8.2.4  Mali POWEN MOUES ....cociiiiiiiiiiieie ettt ettt e e sbee s e ee e e e s b e e e enbe e e e e sneeeaeean 87
8.2.5 Power/lsolation/Memory Power Down Register SUMMArY .........oeeeeiiiverurerereeeeesiniiieeeeneeeeens 87
S TR T SNV LS1 (T o ¢ = To o] 1] o [ RSP PRRRR 95
SR B R © 1Y = PRSP 95
8.3.2  POWEr-0N FIOW CRAIT.......eiiiiiiiiie et e T ettt e st e e s saneeeeeae 95
S O = SRS 97
S ST €1 U SR PRSSPR 98
8.6 Neural NetWOrk ACCEIBIATON .........eiiiiiiiii e e et e e e s ine e e e eaes 99
B.6.1  OVBIVIBW ..eeiiiiiiiie ittt ettt ettt st ettt e e s bb e e e sttt e e e abb e e e e aasb e e e e e mbe e e e s aabb e e e e aanbeeeeenbneeesannneeeeaans 99
GO S (= To 111 (=] g B LTSl 1] o] (o] o PSP 100
S A O (o o] SRR 105
S A R @ Y= [ o TSP PPP TP 105
8.7.2  Frequency Calculation and SEtiNG .........ceeeeiiiiiiie i 112
S A T O o o] Q- 11 o [ PSP 118
B.7.4  ClOCK IMBASUIE.... ot eiiiie ittt ettt e et e e s e bttt e e e sbe e e e e aabe e e e e e aabeeeeeanneeeeas 125
S S = (=0 [ 1Y (=] g L= Tod ] o] o] o RSP S 130
B8 RSO 192
RS R @ V=] V[P P T SUPPP PP 192
8.8:2 REQISIEr DESCIIPLION ...ceiuteieiieie ittt sttt et sb e e e e e nne e 192
8.9 Gl i 201
I R @ Y= 1= PRSPPI 201
8.9.2  GPIO MUIPIEX FUNCHION ....uviiiiiieei ittt e e e e e e e e e e e e e e e snnreaeeaaaaeean 202
8.9.3  REQISIEr DESCIIPLION ...ceiutiieiiiie ittt ettt e et sbe e et e e e sneeeeneee 210
8.10 T a1 E=T T o1 A @] ] 1 {0 SRR 234
S O R @ V= V= PRSPPI 234
8.10.2  INTEITUPE SOUICE ....ceiiiiiiiiitiieiiie ettt e e e e e e e e e s e s e e eeeeeeas 234
SR B = To 1] (=T B TS Tox 1 ) o] o FO ST 242

01 (2019-05-05) Amlogic, Ltd. Proprietary iv



A311D Datasheet Contents

10.

11.

8.11 THMER . .ottt e e e et ettt b e e e e e et et et e e e e e et et ab e e e e e eeera s 246
B.LL.1  OVEIVIEW .ottt iittie ettt ettt e ekttt e e e ettt e e e bt e e e ekt et e e e a b et e e e eab b e e e e e nbe e e e e anbb e e e s eanbeeeeennneee s 246
8.11.2 GeNEral-PUrPOSE TIMEN .....uuiiiiiiee e ittt e e e e e et e e e e e e e s st eeeeeeeessssnnareeeeeessansssennnneeaeees 246
S0 G I VAT -1 (o oo (o o [ T 41 PP 247
S I A =T o 1S3 (T gl BT o o T o PRSPPI 248

8.12 {111 (o TP PPPPPPPPPPPPPPPIRE 258
S0 2 R @ V= V= PSPPI 258
S 2 =V IR To (o = TP SRR 258
S 12 T ] L C S T 258
8.12.4 EFUSE ... 258

1 0 U S SRS 259

O.1  OVEIVIBW ..eieiitiiie ettt ettt ettt ettt e e ettt e e ekttt e e s sttt e e s aanbeeeeenbeeeesanse s dE e e ntbe e e enbeeeeeanbneeesannneeaeann 259

S I =0 Y (=T gD 1= g o 1] o O S 259
RV T =TI == L1 PR 291

0 AV o =T g o O 291
L1011 OVEIVIEW .ttt ettt ettt ettt e e e ae s Efe e s ikttt e e e st et e e e abe e e e e embb e e e e aanbeeeeanbneeesannneeeeanns 291
10.1.2 RegiSter DESCHPLON. ... .uiiiiiiiieee et ettt ettt e sttt e e e s st e e e s sabeee e sssbeeeesanneeeeanns 294

O B2V o =T o TN @ T 1 01U | S SRR 664
F0.2.1  OVEIVIEW .eiieieeiieee ettt fe e ekttt e e ekttt e e e ea kbt e e e ekt et e e e abe e e e e ambb e e e e aanbeeeeanbeeeesannneeesanns 664
L0 TV = O SRR 664
10.2.3 ReQIStEr DESCHPLON. ... .. ittt ittt et e e st e e e ettt e e e e sabee e e e sneeeessnteeeesanneeeeeannneeeeanns 664
F 0 [o [0 I == 1 L SO PO UPPPPPRN 1156

5 00 SV U T [T TR T o U PSPPSR 1156
0 O O O 1 T PSSR 1156
0 2 I 1 [ o T L (= = o= S 1156
11.1.3 SPDIFINEIMACE ....eeiiiiiiiiieeiii ettt e e et e e e s e nbe e e e enneeee s 1157
RO 3 USRS 1158

5 2 U T [T I 11 4 11 | RS 1159
L1121 OVEIVIEW .eeeiie ettt ettt ettt e oottt e e et e e e abb e e e e e abb e e e e e nbe e e e e anbb e e e s ennbeeeeaannneeens 1159
11.2.2 TDM OULPUL INTEITACE ....eeiiiiiiiie ittt 1159
11.2.3 SPDIF OUIPUL INTEITACE ....coieiiiieiiiiieee ettt 1160
11.2.4  AUAIOrEO _FRDDR .......oooeeeeeeeee ettt ee s e s enenenans 1161

11.3 D] I T - - L1 o SRS 1162
0 T N O 1T T RSP S 1162
11.3.2 AUIO TODDR ...coiiiiiii ittt e e e e e e e e e et e e e e e e e e esnaeareeaaeeesasnnnneanneaaaeeas 1162
11.3.3 AUIO FRDDR ..ottt e e e e e e e e e e e e e e e e e natraaeeeaaeeas 1162

01 (2019-05-05) Amlogic, Ltd. Proprietary %



A311D Datasheet Contents

12.

13.

11.4 0 T Lo T I T Y SRR 1163
50 R S T U T [ o 1o T o] o - Tt SRS 1163
11.6  AUIO POWEE DEIECT. .....eiiiiiiiiiiiiti ettt e e ekt e e s st e e e e aabr e e e e anrneeeaaas 1163
11.7  AUAIO RESAMPIE ..ottt ettt et e e ettt e e s e bt e e e e ssbe e e e enbeeeesanbreeesannneeeeanns 1164
IO T AV 0 To [ o N o o3 (T SRR PRPUPRPN 1166
11.9 YT Y (=T DTS g o] 1o ) o USRS 1167
11.9.1 PDM REQISIEIS ... cetiiie ittt ettt e e ettt e e e st be e e e e anbe e e e e aabeeeaesnbeeeeeannneaens 1167
11.9.2  CLK REQISIEIS ... iiiiiie ittt ettt ettt e e et e e e s ate e e e e snbee e e e saneeeesennebheeeannneeens 1170
11.9.3 TODDR REQISIEIS ...ceiiiieiiiiieiee e e ettt e e e e e e eseree e e e e e s e saneaeeeeeeeessssnsnsenees one s e bnreneeeeeees 1183
11.9.4 FRDDR REQISEIS ..cciiiitiiieiiiiiie e eitiete ettt e ettt e sttt e e s sbte e e s ssbeee s sansee e e s bae s e ereeeeesnneeens 1192
11.9.5 DDR ARB REQISIEIS......uuiiiiiiiiie ittt e e e e e e e e e e e s e b e e e e e e e s e e aarraeaeeaaeeas 1196
B G o To o] = = Vo [ =T 0[] (=T e S 1196
0 R A I 1 =T £ = £ S 1199
11.9.8 SPDIFREQISIEIS .. .ueiiiiiiiiiieeiiiiee ettt e ettt e e sttt e e e s sabeesie s St he st teee e s snteeeeesnseeeessnneeeeeanneeeens 1212
11.9.9 ReESAMPIE REQISIEIS. ... .uuiiiiiiiiee e ettt e e e e e e e e e e s Sah e e e e e e e e s sssneareeeeeeesennnrnnneeeaeees 1221
11.9.10 POWEr DEtECE REQISIEIS ..uviiiieeiiieiiiiieiee e e e et e e e e e e s e e e e e e s e s e e e e e e e e e nnnnenneeeeeeeas 1223
11.9.11 TORAM REQISIEIS......cuuiiiiiiiie et ettt e e e e e e e e e e e e e s e e e e e e e s e s nnreaaaeeaaeeas 1224
11.9.12 TOACODEC REQISIEIS ..cciiueiiieeiiiiieees i e ettt e ettt e e s et e e s sste e e e s snteeeessnneeeessnbeeeesnnneeeens 1226
11.9.13 TOHDMITX REQISIEIS ..ceeieiitiieieiieeiee et et e et e st e e see e e saeeesteeesnteeesneeeeneeesnreeeaneeeennes 1227
11.9.14  AUAIO LOCKET REGISTEL ...t i ittt et e e e s et e e e enbeee s 1228
N 1 L PSPPI 1233
12.1 Yo Y (=T D =T g o] 1) o ISR 1233
=70 o] YA 11 =] o = Lo SRR 1237
13.1 D RSP 1237
R T N R O 1T 4 T PP PP P 1237
13.1.2 ReQISIEIDESCIIPIION. .......eiieiiiiee e e et e e e e e e e e e s e e e e e e e e s areeeeeeesesnnnrrnneeeaaeeas 1238
13.2 NN 5 RSP 1303
R B R O 1T o T PP RP P 1303
13.2.2 DeSCriptor COMMANGS ......vueiieeeeiiiiiieiereeeeesesireeeeeeessssnrraerereeeesssasnrareeeeeeesansnrseereeaeees 1303
13.2.3 RegiSter DefiNItIONS ........ciiiiii it 1306
13.3 EMMUCISD ... et e e e e e e e e e e e e e e e e e a———aaaaeeeaaaaae 1311
R TG T0t R O 1T 4T PRSP 1311
13.3.2  PINDESCHIPLON .....eiiiiieiiitie ettt ettt sttt e be e eabe e st e e e nnnee e 1311
13.3.3 EMMUCISD MOGE ...t e e e e e e e e et e e e e e e e e e aatraaeeaaaeeas 1311
R TR0 10 S O (o Tox PRSP 1312
TR T T B =2 To] ] o] (o (TSP 1313

01 (2019-05-05) Amlogic, Ltd. Proprietary Vi



A311D Datasheet Contents

14.

13.3.6  ReQIStEIDESCHPLION. ... .ttt e e et e e e abe e e e e aaeeee s 1316
13.4  Serial Peripheral Interface Communication CONtroller.............oocciviiieiee e 1327
L3141 OVEIVIEW .ttt ettt ekttt e e e e e et e e s b et e e ekt et e e e nbe e e e e aabe e e e s annbeeeeenneeeens 1327
L13.4.2  FRAIUIES ...ttt ettt e e e e e e e bbbt e et e e e e e e e aabbb e e e e e e e e e e e nnbb e e et e e e e e e e nnrrnneeaaeaean 1327
13.4.3  FUNCLONAIDESCIIPIION ....eeiiiiiiiiieiiiiie ettt ettt e e st e e s sbe e e e e enae e e e eanneeeens 1327
R O S =0 (= =T D<o o] (o o SR 1328
13.5  Serial Peripheral Interface Flash CONtroller............ooouiiiiiiii e 1335
L1351 OVEIVIEW ..ttt ettt ettt e e e ettt e e e sttt e e e e abte e e e easbeeeeeanbeeeeesnneeeesannsbheeeanneeeens 1335
13.5.2  FRAIUIES ... ittt s e e e e s e e e e e e e e e e 1335
13.5.3 RegiSterDESCHPLON. ... .eeiieiiiiie et e e b e e e eaee s 1335
7L I ] (=] 1 = Lo TP sSSP 1347
141 UNIVEISAl SEHAI BUS .....oiiiiiiiiiiiiiiie ettt ettt Sttt sttt e e st e e e e anreeeeeans 1348
N R O AV 4T O o PP UPPPP TP 1348
T4.1.2  FRAMUIES ... eeiieieie ettt ettt e e e e s st e e e e e e s ie s Ta bt e et e e e e e e abbbae e e e e e e e e aannbnneeeaaaeean 1348
I I Y =0 13 =T D<o T (o o S 1348
I S | PR 1359
14.3 {01 1= U PRTPPRR 1360
e Tt R @ 1T o T PSSP 1360
I T 1 =T =7 1Y S PTR 1360
e TR T 1 0 1= 4 1= = A PSSP 1362
14.4  Inter-Integrated CIirCUIL (I2C) .. i i ittt e e e et e e e s e e e s snnee e e s snneeeeeenns 1369
O R O AT 4 T S PP ORI 1369
L1442 FRAIUIES ... et 1369
14.4.3 RegiStErDESCHPON. ... eiiie e e st e e e s e e e e e ntee e e e aneeeens 1369
14.5  Universal Asynchronous Receiver ANd TranSMILtEr .........covveeeiiiiciiieieeee e eeiireereee e e e e seneeeees 1379
TA.5. 1 OVEIVIBW ..iinteiie ettt ettt ettt e sttt e s et e e e e ab bt e e e e s b bt e e e e nbe e e e e anbb e e e s ennbeeeeeannneee s 1379
L1452 FRAIUIES ... oo 1379
14.5:3 FUNCHONAIDESCIIPLON ....uuiriiiiiee et e et e e e e e e e e e e e e e e s e e e e e e e s ennnnreneeeeaaeeas 1380
14.5.4 RegiSterDESCIIPIION. ......uiiiiiiiie et e e e e e e e e s e e e e e e s s s e eeeeeeesennnnrnneeeaaeeas 1380
14.6 T =T g=To l =T 0 0T ] (SRR 1384
TNt R O 1Y o T SRS 1384
14.6.2 IR DEMOAUIALION ....ceiiiiiiiiieiitiee ettt ettt e e et e e e sabe e e e s s abe e e e e annneee s 1384
14.6.3 Legacy IR CONMIOl .....ccouiiiiii ittt 1386
14.6.4 Multi FOrmat IR CONLIOL........uviiiiiiiiee et e e e e s naee e e e nnnaeee s 1387
14.6.5 ReQIStEIrDESCIIPIION. .. ....uiiiiiiiie et e e e e e e e e e e e s e e e e e e e e s ssnnrrnaeeaaaeeas 1388
14.7 PUlSe-Width MOAUIALION ......eiiiiieiiiie i e e e s e e e s snnee e e e sneaeeeenns 1402

01 (2019-05-05) Amlogic, Ltd. Proprietary vii



A311D Datasheet Contents

o N R @ 1T o T PO 1402
14.7.2 ReQIStEIrDESCIIPION. .....eeiiiiiiiie ettt e e e e e e e s e e e e e e e s s s e eeeeeeessnnnnnnnneeeaeeeas 1403
I TS Y Y o A I T RSP 1411
TN R @ 1T o T PO 1411
14.8.2 ReQIStEIDESCHPLION. ......eeiie ittt e et e e e s e e e e e nbe e e e e enneeee s 1411

15. YT AT (=] 0 T L1 T = Lo =SS 1420
151 B 1 1420
L15.0. 1 OVEIVIEW ..eiiiiee ittt ettt ettt e ettt e e e sttt e e s sttt e e e sabteea e sasbeeeeeansaeeesanneeeesannsbheeeanneeeens 1420
15.1.2 ReQIStErDESCIIPION. .......eeiiiiiiie e e e eetiieee e e e e e e e e e e e e e s e e e e e e e s s snnneaneee one e e bneeeeeeeeeeas 1420
15.2  TEIMP SBNSON .ottt ettt ettt e e e e et e e et e e e e s e bbeeeeeeeeeesannsseneesaesesdannnesbheeaaeesaaannneneeeas 1424
L15.2.1  OVEIVIEBW ....ieiiiiieiieee e e ettt e e e e et e et e e e e e e et aa e e e eeeeeeessaassaaeeeeaeeseaatbeseesseeeesasanrraneeaaeeaas 1424
15.2.2 RegiStErDESCIIPIION. .......eiiiiiiiie et e e e e e e s e s e e e e e 25 e e n s eeeaeeesennnnnnneeeeaaeeas 1424

01 (2019-05-05) Amlogic, Ltd. Proprietary viii



A311D Datasheet 1 About This Documentation

1. About This Documentation

1.1 Documentation Overview

This documentation is an overall description of Amlogic advanced Al application processor A311D
designed for hybrid OTT/IP Set Top Box(STB) and high-end media box applications, providing
programmers instructions from the following aspects: system, video path, audio path, memory interfaces,
I/O interfaces and system interfaces.

1.2 Acronyms and Abbreviations

Table 1-1 Acronyms and Abbreviations

A bus protocal designed for the connection and management of

AHB AMBA High-speed Bus functional blocks in system-on-a-chip (SoC) designs

APB Advanced Peripheral Bus A bus protocal designed for low bandwidth-control accesses

An engine connected to.the DDR controller for the purposes of

DMAC | Direct Memory Access Controller moving data to/from DDR memory.

DMC DDR memory controller An engine controls DDR

An architecture consisting of an embedded stortage solution with

eMMC | Embedded multimedia card MMC interface, flash memory and controler

A compact audio/video interface used for transmitting uncompressed

HDMI High-Definition Multimedian Interface digital data

An multi-master, multi-slave, single-ended, serial computer bus used
12C Inter-Integrated Circuit for attaching lower-speed peripheral ICs to processors and
microcontrollers.

An electrical serial bus interface stand used for connnecting digital

125 Inter |CSouNy audio device together

P

PCM Pulse Code Modulation A method used to digitally represent sampled analog signals
PDM Pulse Density Modulation A mothed used to represent an analog signal with digital signal
S

A synchronous serial data link standard operating in sull duplex
SPI Synchronous Peripheral Interface mode, devices communicate in master/slave mode where the master
device initiates the date frame
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A311D Datasheet 2 General Information

2. General Information

2.1 Overview

A311D is an advanced Al application processor designed for hybrid OTT/IP Set Top Box(STB) and high-
end media box applications. It integrates a powerful CPU, GPU and neural network accelerator subsystem,
a secured 4K video CODEC engine and a best-in-class HDR image processing pipeline with all major
peripherals to form the ultimate high-performance Al multimedia AP.

The main system CPU is based on Big.Little architecture which integrates a quad-core ARM Cortex-A73
CPU cluster and a dual-core Cortex-A53 cluster with united L2 cache to improve system performance.
Each CPU core includes the separate NEON SIMD co-processor to improve software media processing
capability. There is also the neural network accelerator supporting INT8 inference for all popular deep
learning frameworks including TensorFlow and Caffe.

The graphic subsystem consists of two graphic engines and a flexible video/graphic output pipeline. The
ARM Mali™-G52 MP4(6EE) GPU handles all OpenGL ES 3.2 Vulkan 1.0 and OpenCL 2.0 graphic
programs, while the 2.5D graphics processor handles additional scaling, alpha, rotation and color space
conversion operations. Together, the CPU and GPU handle all operating system, networking, user-
interface and gaming related tasks. The video output pipeline includes Dolby Vision°rtiond  advanced
HDR10, HDR10+, HLG and PRIME HDR processing, REC709/BT2020 processing, motion adaptive edge
enhancing de-interlacing, flexible programmable scalar, and many-picture enhancement filters before
passing the enhanced image to the video output ports.

Amlogic Video Engine (AVE-10) offloads the Cortex-A53 CPUs from all video CODEC processing. It
includes dedicated hardware video decoder and encoder. AVE-10 is capable of decoding 4Kx2K resolution
video at 75fps with complete Trusted Video Path (TVP) for secure applications and supports full formats
including MVC, MPEG-1/2/4, VC-1\WMV, AVS, AVS+, AVS2 RealVideo, MJPEG streams, H.264, H265-
10, VP9 and also JPEG pictures with no size limitation. The independent encoder is able to encode in
JPEG or H.265/H.264 up to 1080p at 60fps.

A311D integrates all standard audio/video input/output interfaces including a HDMI2.1 transmitter with 3D,
Dynamic HDR, CEC and HDCP 2.2 support, stereo audio DAC, a CVBS output, 4-lane MIPI DSl interface,
multiple TDM, PCM, 12S and SPDIF digital audio input/output interfaces, and 8 channel far-field PDM
digital microphone (DMIC) inputs. A 4-lane MIPI-CSI and DVP interface is available to support up to SMP
camera input with the built-in high-quality ISP.

A311D also integrates a set of functional blocks for digital TV broadcasting streams. The built-in two demux
can process the TV streams from the serial and parallel transport stream input interface, which can connect
to external tuner/demodulator.

The processor has rich advanced network and peripheral interfaces, including a 10/100/1000M Ethernet
MAC with RGMII, 10/100M Ethernet PHY, one USB XHCI OTG 2.0 ports, one USB3.0 and PCle 2.0 combo
interface and multiple SDIO/SD card controllers, UART, 12C, high-speed SPI and PWMs.

Standard development environment utilizing GNU/GCC Android tool chain is supported. Please contact
your AMLOGIC sales representative for more information.
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2.2 Features
CPU Sub-system

e Quad core ARM Cortex-A73and dual core ARM Cortex-A53 CPU

o ARMVS8-A architecture with Neon and Crypto extensions

e Unified system L2 cache

e Build-in Cortex-M4 core for always on processing

e Advanced TrustZone security system

o Application based traffic optimization using internal QoS-based switching fabrics

Neural Network Accelerator

e INT8 inference up to 1536 MAC
e Internal L2 cache (512KB) and system workspace buffer (1MB)
e Supports all major deep learning frameworks including TensorFlow and Caffe

3D Graphics Processing Unit

ARM G52 MP4(6EE) GPU

8-wide warps, 2x dual texture pipe, 6x 8-wide execution engines (EE)
Concurrent multi-core processing

OpenGL ES 3.2, Vulkan 1.0 and OpenCL 2.0 support

2.5D Graphics Processor

e Fast bitblt engine with dual inputs and single output

e Programmable raster operations (ROP)

e Programmable polyphase scaling filter

e Supports multiple video formats 4:2:0, 4:2:2 and 4:4:4 and multiple pixel formats (8/16/24/32 bits
graphics layer)

e Fast color space conversion

e Advanced anti-flickering filter

Crypto Engine

e AES/ block cipher with 128/256 bits keys, standard 16 bytes block size and streaming ECB, CBC
and CTR modes

e TDES block cipher with ECB and CBC modes supporting 64 bits key for DES and 192 bits key
for 3DES

e Hardware crypto key-ladder operation and DVB-CSA for transport stream encryption

e Built-in hardware True Random Number Generator (TRNG), CRC and SHA-1/SHA-2/HMAC SHA
engine

Video/Picture CODEC

e Amlogic Video Engine (AVE) with dedicated hardware decoders and encoders

e Support multi-video decoder up to 4Kx2K@60fps+1x1080P @60fps

e Supports multiple “secured” video decoding sessions and simultaneous decoding and encoding
e Video/Picture Decoding

VP9 Profile-2 up to 4Kx2K@60fps

H.265 HEVC MP-10@L5.1 up to 4Kx2K@60fps
AVS2-P2 Profile up to 4Kx2K@60fps

H.264 AVC HP@L5.1 up to 4Kx2K@30fps
H.264 MVC up to 1080P@60fps

O O O O O
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MPEG-4 ASP@L5 up to 1080P@60fps (1ISO-14496)

WMV/VC-1 SP/MP/AP up to 1080P@60fps

AVS-P16(AVS+) /AVS-P2 JiZhun Profile up to 1080P @60fps

MPEG-2 MP/HL up to 1080P @60fps (ISO-13818)

MPEG-1 MP/HL up to 1080P@60fps (1ISO-11172)

RealVideo 8/9/10 up to 1080P @60fps

Multiple language and multiple format sub-title video support

MJPEG and JPEG unlimited pixel resolution decoding (ISO/IEC-10918)
Supports JPEG thumbnail, scaling, rotation and transition effects
Supports *.mkv,*.wmv,*.mpg, *.mpeg, *.dat, *.avi, *.mov, *.iso, *.mp4, *.rm and *.jpg file
formats

O O O O 0O 0O O O O O

Video/Picture Encoding

o Independent JPEG and H.265/H.264 encoder with configurable performance/bit-rate
o JPEG image encoding
H.265/H.264 video encoding up to 1080P@60fps with low latency

o DVP (ITU 601/656) camera interface
o Supports YUV or RGB camera input formats

9t Generation Advanced Amlogic TruLife Image Engine

Supports Dolby Vision®rtond HDR10, HDR10+, and HLG HDR

Motion compensated noise reduction and 3D digital noise reduction for random noise

Block noise, mosquito noise, spatial noise, contour noise reduction

Motion compensated and motion adaptive de-interlacer

Edge interpolation with low angle protection and processing

3:2/2:2 pulldown and Video on Film (VOF) detection and processing

Smart sharpness with SuperScaleritechnology including de-contouring, de-ring, LTI, CTI, de-
jaggy, peaking

Dynamic non-Linear contrast enhancement

3D LUTs with 17x17x17 nodes, provide 4913 different control points,which is competent for
matching calibrated displaysto a target colorspace

High precision HSL color space-based color management with low saturation protection,
independent luma/hue/saturation adjustment to achieve blue/green extension, fresh tone
correction, and wider gamut for video

2 video planes and 3 graphics planes

Independent HDR re-mapping of video and graphic layer

Camera Interface

DVP parallel and MIPI-CSI camera interface with 4 lanes
Supports RAW, YUV or RGB camera input formats
Built-in 8MP HDR Image Signal Processor (ISP)

Built-in image distortion correction engine

Video Output

Built-in HDMI 2.1 transmitter including both controller and PHY with CEC, Dynamic HDR and
HDCP 2.2, 4Kx2K@60 max resolution output

CVBS 480i/576i standard definition output

Supports all standard SD/HD/FHD video output formats: 480i/p, 576i/p, 720p, 1080i/p and 4Kx2K
4-lane MIPI DSI interface, resolution up to 1920*1080 with rotation and panel calibration
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Audio Decoder and Input/Output

e Supports MP3, AAC, WMA, RM, FLAC, Ogg, Dolby Digital optional, Dolby Digital Plus optional,
DTS optional and programmable with 7.1/5.1 down-mixing

e Built-in serial digital audio SPDIF/IEC958 input/output and PCM input/output

e 3 built-in TDM/PCM/I12S ports with TDM/PCM mode up to 384kHz x32bits x 8ch or 96kHz x
32bits x 32ch and 12S mode up to 384kHz x 32bits x 8ch

¢ Digital microphone PDM voice input with programmable CIC, LPF & HPF, support up to 8 DMICs

e Built-in stereo audio DAC

e Supports concurrent dual audio stereo channel output with combination of analog+PCM or
12S+PCM

Memory and Storage Interface

e 32-bit DRAM memory interface with dual ranks and max 4GB total address space

e Compatible with JEDEC standard DDR3-2133 /DDR3L-2133 /DDR4-2666 /LPDDR3-2133
/LPDDR4-3200 SDRAM

e Supports SLC/MLC/TLC NAND Flash with 60-bit ECC, compatible to Toshiba toggle mode in
addition to ONFI 2.2

e SDSC/SDHC/SDXC card and SDIO interface with 1-bit and 4-bit data bus width supporting spec
version 2.x/3.x/4.x DS/HS modes up to UHS-I SDR104

e eMMC and MMC card interface with 1/4/8-bit data bus width fully supporting spec version 5.0
HS200

e Supports serial 1, 2 or 4-bit NOR Flash via SPI interface
e Built-in 4k bits One-Time-Programming memory for key storage

Network

e Integrated IEEE 802.3 10/100/1000M Ethernet MAC with RGMII interface
e Integrated 10N°*1/100M Ethernet PHY interface

o WIFI/IEEE8B02.11 & Bluetooth supporting via PCIE/SDIO /USB/UART/PCM
o Network interface optimized for mixed WIFI and BT traffic

Digital Television Interface
¢ One serial and one parallel Transport stream (TS) input interface with built-in demux processor
for connecting to external digital TV tuner/demodulator

e Built-in PWM, 12C and SPI interfaces to control tuner and demodulator
e Integrated ISO 7816 smart card controller

Integrated I/O Controllers and Interfaces

e One USB XHCI OTG 2.0 port
e One USB SS and PCle 2.0 combo interface up to 5Gbps, supporting 2 configurations:
o 1USB 2.0Host+1PCle
1 USB3.0 (No PCle)

e Multiple PWM, UART, I12C and SPI interface with slave select

e Programmable IR remote input/output controllers

e Built-in 10bit SAR ADC with 4 input channels

e A set of General Purpose 10s with built-in pull up and pull down

System, Peripherals and Misc. Interfaces

¢ Integrated general purpose timers, counters, DMA controllers
e 24 MHz crystal input
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o Embedded debug interface using ICE/JTAG

Power Management

Multiple internal power domains controlled by software
Multiple sleep modes for CPU, system, DRAM, etc.
Multiple internal PLLs to adjust the operating frequencies
Multi-voltage I/O design for 1.8V and 3.3V

Power management auxiliary processor in a dedicated always-on (AO) power domain for system
stand-by

Security

e Trustzone based Trusted Execution Environment (TEE)

e Secured boot, encrypted OTP, encrypted DRAM with memory integrity checker, hardware key
ladder and internal control buses and storage

e Separated secure/non-secure Entropy true RNG

e Pre-region/ID memory security control and electric fence

o Hardware based Trusted Video Path (TVP), video watermarking and secured contents (needs
SecureOS software)
e Secured 10 and secured clock

Package

e FCBGA, 16.1mmx14.3mm, 0.6mm ball pitch, RoHS compliant
Notel: 10Base-T not support CTS mode
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3. Pin Out Specification

3.1 Pin-Out
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3 Pin Out Specification

3.2 Pin Order
Table 3-1. Pin Order

BALL # | NET NAME BALL # NET NAME BALL # | NET NAME
Al DDR_DQ31 E15 GPIOA_6 J34 HDMI_CEXT
A3 DDR_DQ30 E17 GPIOA_2 J37 GPIOH_1
A5 DVSS E19 DVSS Ja2 DVSS
A7 DDR_DQSP3 E21 GPIOC_3 Jaa HDMITX_ON
A1l DDR_DQ25 E24 DVSS J46 HDMITX_OP
A15 GPIOA_8 E26 VDDIO_C K7 DDR_DQM2
A19 GPIOA_O E28 GPIOC_1 K9 DDR_DQ16
A24 GPIOC_4 E30 PCIE_CLK_n K11 DVSS
A28 DVSS E32 DVSS L1 DDR_DQ23
A32 PCIE_RXP E34 PCIE_TXP L3 DVSS
A36 USBOTG_B_VBUS E36 ENET_EXTRES L5 DDR_DQ22
A40 USBOTG_B_DM E38 USBHOST_A DP L13 VDDQ
A42 ENET_TXP E40 DVSS L16 GPIOA_13
A44 ENET_RXP E42 DVSS L19 DVSS
A46 DVSS E44 HDMITX_2N L22 GPIOA_14
c1 DVSS E46 DVSS L25 DVSS
C3 DDR_DQ18 G1 DDR_DQ21 L28 HCSL_REXT
C5 DDR_DQ29 G3 DDR_DQ20 L31 DVSS
c7 DDR_DQSN3 G5 DVSS L34 DVSS
C9 DDR_DQ28 G8 DDR_DQ27 L37 GPIOH_0
c11 DVSS G11 DDR_DQM3 L40 GPIOH_3
C13 DVSS G13 DVSS L42 HDMITX_CKN
C15 GPIOA_9 G16 GPIOA_4 L44 HDMITX_CKP
C17 GPIOA_3 G19 VDDIO_A N3 DVSS
C19 GPIOA_1 G22 GPIOA_11 N5 AC_35
c21 GPIOC_2 G25 GPIOA_10 N7 DVSS
c24 GPIOC_5 G28 GPIOC_7 N9 AC 31
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BALL # | NET NAME BALL # NET NAME BALL # | NET NAME
C26 GPIOC_0 G31 USB_TXRTUNE N11 DVSS

c28 GPIOC_6 G34 HDMI_REXT N15 VDDQ

C30 PCIE_CLK p G37 GPIOH_8 N36 GPIOH_2

C32 PCIE_RXN G42 DVSS N38 VMID

c34 PCIE_TXN Ga4 HDMITX_1P N40 AVSS_AUDIO
C36 DVSS G46 HDMITX_1N N42 LOLP

C38 USBHOST_A_DM H40 GPIOH_6 N44 DVSS

C40 USBOTG_B_DP J3 DDR_DQSN2 P13 VDDQ

c42 ENET_TXN J5 DDR_DQSP2 P18 DVSS

c44 ENET_RXN J13 GPIOA 5 P20 DVSS

C46 HDMITX_2P J16 GPIOA 7 P22 DVSS

E3 DDR_DQ19 J19 GPIOA_12 P24 AVDD18_PCIE
E5 DDR_DQ17 J22 GPIOA_15 P26 AVDD18_ENET
E7 DVSS J25 DVSS P28 AVDD33_USB

E9 DDR_DQ26 J28 PCIE_REXT P30 DVSS

E13 DDR_DQ24 J31 USBOTG_B_ID P32 AVSS_HPLL

P34 DVSS Y24 AVSS_HCSL AF20 DVSS

R1 DVSS Y26 DVSS AF22 AVSS_AMPLL

R3 AC_34 Y28 AVDDOVS_USB_PCIE | AF24 DVSS

R5 AC_20 Y30 AVDDOVS_HDMI AF26 VDD_EE

R15 DVSS Y32 AVDD18_HDMI AF28 VDD_EE

R42 LORN Y34 AVSS_CVBS AF30 DVSS

R44 LOLN AA3 AC_25 AF32 AVDD18_MIPICSI
R46 LORP AA5 AC_24 AF34 AVDD18_MIPIDSI
T7 AC_38 AA42 CSI_ D3 P AG1 AC_15

T9 DDR_RSTn AA44 CSI D3 N AG3 AC_14

T11 DVSS AB7 AC 5 AG5 AC_23

T36 REFP AB9 AC_4 AG42 DVSS

T38 CVBS_RSET AB11 PZQ AG46 DSI_DOP
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BALL # | NET NAME BALL # NET NAME BALL # | NET NAME
T40 CVBS_VREF AB36 CSI_CLKA P AH7 AC_13

U3 AC_21 AB38 GPIOH_7 AH9 DVSS

us DVSS AB40 DVSS AH11 AC_9

u13 VDDQ AC1 AC_28 AH14 AVDD_DDRPLL
u15 DVSS AC3 DVSS AH17 VDD_DDR

u17 DVSS AC5 AC_22 AH20 VDDCPU_B
u19 VDD_EE AC13 DVSS AH23 AVDD18_DPLL
u21 DVSS AC15 VDDQ AH26 VDD _EE

u23 DVSS AC17 DVSS AH29 DVSS

u25 AVDD18_USB AC19 VDD_DDR AH32 DVSS

u27 ENET_ATP AC21 DVSS AH36 DVSS

U29 AVSS_ENETPLL AC23 DVSS AH38 CSI_DO_N

us1 NC AC25 DVSS AH40 CSI_DO_P

u33 DVSS AC27 VDD _EE AH44 DSI_DON

u42 DVSS AC29 DVSS AK1 AC_11

u44 CVBS_IOUT AC31 AVDD18_AUDIO AK3 AC_10

w1 AC_33 AC33 AVDD18_CVBS AK5 DVSS

w3 AC_29 AC42 DVSS AK13 DVSS

W5 AC_32 AC44 CSI. D2 P AK15 VDDQ

W7 AC_37 AC46 CSI_D2_N AK17 DVSS

W9 AC_30 AE3 DVSS AK19 VDDCPU_B
w11 PVREF AE5 AC_26 AK21 VDDCPU_B
W36 CVBS_COMP AE7 AC_6 AK23 DVSS

w38 GPIOH_5 AE9 AC_7 AK25 DVSS

W40 GPIOH_4 AE11 AC_12 AK27 VDD_EE

W42 DVSS AE36 CSI_CLKA N AK29 VDDAO_0V8
w44 CSI_CLKB_P AE38 CSI D1 N AK31 DVSS

W46 CSI_CLKB_N AE40 CSI.D1_P AK33 AVDD18_SARADC
Y14 VDDQ AE42 DSI_CLKN AK42 DVSS
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BALL # | NET NAME BALL # NET NAME BALL # | NET NAME
Y16 DVSS AE44 DSI_CLKP AK44 DSI_D1P

Y18 DVSS AF14 DVSS AK46 DSI_DIN

Y20 VDD_EE AF16 VDDQ AL7 AC_17

Y22 DVSS AF18 DVSS AL9 AC_16

AL11 AC 3 AU29 DVSS BB46 DVSS

AL36 DSI_CEXT AU31 DVSS BC7 DVSS

AL38 DSI_R1K AU36 GPIOAO_10 BC36 GPIOZ 1
AL40 DSI_R600 AU38 GPIOE_2 BC38 SARADC_CH2
AM3 AC 2 AU40 GPIOAO_2 BC40 SARADC_CH3
AM5 AC_36 AV1 DVSS BD3 DDR_DQ8
AM27 VDD_EE AV3 DDR_DQ14 BD5 DDR_DQ7
AM42 DSI_D2N AV5 DDR_DQ11 BD10 DVSS

AM44 DSI_D2P AV42 RESET_N BD13 GPIOAO_5
AN14 DVSS AV44 GPIOAO 6 BD16 GPIOAO_4
AN16 DVSS AV46 GPIOAO_7 BD19 BOOT 11
AN18 DVSS AW14 DVSS BD22 DVSS

AN20 VDDCPU_A AW16 VDDCPU_A BD25 DVSS

AN22 VDDCPU_A AW18 VDDCPU_A BD28 GPIOE_1
AN24 DVSS AW20 VDDCPU_A BD31 GPIOX_10
AN30 DVSS AW22 VDDCPU_A BD34 GPIOX_9
AN32 VDD18_AO_XTAL AW24 DVSS BD42 GPIOZ_12
AN34 DVSS AW26 VDD_EE BD44 GPIOZ_13
AP1 AC 0 AW28 DVSS BF1 DDR_DQ6
AP3 DVSS AW30 DVSS BF3 DVSS

AP5 AC_18 AW32 VDDIO_Z BF5 DDR_DQ5
AP7 DDR_DQM1 AW34 VDDIO_H BF7 DVSS

AP9 DDR_DQ15 AY3 DDR_DQ10 BF10 DVSS

AP11 AC 1 AY5 DDR_DQ9 BF13 GPIOAO_3
AP27 VDD_EE AY7 DVSS BF16 GPIOAO_11
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BALL # | NET NAME BALL # NET NAME BALL # | NET NAME
AP36 GPIOAO_0 AY9 DDR_DQ13 BF19 BOOT_15
AP38 GPIOAO_1 AY11 DVSS BF22 BOOT_9
AP40 DVSS AY36 VDDIO_AO BF25 VDDIO_X
AP42 DVSS AY38 SARADC_CHO BF28 TEST_N
AP44 DSI_D3P AY40 SARADC_CH1 BF31 GPIOX_17
AP46 DSI_D3N AY42 SYS_OSCIN BF34 GPIOX.11
AT3 DVSS AY44 DVSS BF36 GPIOZ 0
AT5 AC_8 BB1 DDR_DQSP1 BF39 GPIOZ 14
AT13 DVSS BB3 DDR_DQSN1 BF42 GPIOZ_9
AT15 DVSS BB5 DVSS BF44 GPIOZ_11
AT17 VDDCPU_A BB10 DVSS BF46 GPIOZ_10
AT19 VDDCPU_A BB13 DVSS BH1 DVSS

AT21 VDDCPU_A BB16 DVSS BH3 DDR_DQ4
AT23 DVSS BB19 BOOT_10 BH5 DVSS

AT25 DVSS BB22 DVSS BH7 DVSS

AT27 VDD_EE BB25 DVSS BH9 BOOT 1
AT33 DVSS BB28 GPIOE_0 BH11 BOOT 3
AT42 GPIOAO_8 BB31 DVSS BH13 BOOT 4
AT44 GPIOAO 9 BB34 GPIOX_8 BH17 BOOT 6
AU9 DDR_DQ12 BB42 GPIOZ_15 BH19 DVSS

AU11 DVSS BB44 SYS_0SCOUT BH21 VDDIO_BOOT
BH24 BOOT 8 BK11 BOOT 2 BM1 DDR_DQSPO
BH26 GPIOX_19 BK13 DVSS BM3 DVSS

BH28 GPIOX_14 BK15 DVSS BM5 DDR_DQ2
BH30 GPIOX_13 BK17 BOOT_7 BM7 DDR_DQO
BH32 DVSS BK19 BOOT 14 BM11 DVSS

BH34 GPIOX_3 BK21 BOOT 12 BM15 BOOT 5
BH36 DVSS BK24 DVSS BM19 BOOT 13
BH38 DVSS BK26 GPIOX_15 BM24 GPIOX_18
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BALL # | NET NAME BALL # NET NAME BALL # | NET NAME
BH40 GPIOX_7 BK28 GPIOX_12 BM28 DVSS
BH42 GPIOZ_6 BK30 GPIOX_16 BM32 GPIOX_0
BH44 DVSS BK32 GPIOX_1 BM36 GPIOX_4
BH46 GPIOZ_8 BK34 GPIOX_2 BMA40 DVSS

BK1 DDR_DQMO BK38 GPIOX_5 BM42 GPIOZ_3
BK3 DDR_DQSNO BK40 GPIOX_6 BM44 GPIOZ.4
BK5 DDR_DQ3 BK42 GPIOZ 2 BM46 DVSS

BK7 DDR_DQ1 BK44 GPIOZ_5 - -

BK9 BOOT 0 BK46 GPIOZ_7 - -
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A311D Datasheet

3 Pin Out Specification

3.3 Pin Description

The A311D application processor pin assignment is described in the following table.

Table 3-2. Pin Name assignments

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
GPIOZ - Refer to
Table 3-3 for functional multiplex information.
GPIOZ 0 DIO Up General purpose input/output VDDIO_Z NC
bank Z signal 0
GPIOZ 1 DIO Up General purpose input/output VDDIO_Z NC
bank Z signal 1
GPIOZ 2 DIO U General purpose input/output VDDIO..Z NC
— P bank Z signal 2 —
GPIOZ. 3 DIO Up General purpose input/output VDDIO_Z NC
bank Z signal 3
GPIOZ 4 DIO Up General purpose input/output VDDIO_ 7 NC
bank Z signal 4
GPIOZ 5 DIO U General purpose input/output VDDIO Z NC
— P bank Z signal 5 =
GPIOZ 6 DIO Up General purpose input/output VDDIO Z NC
- bank Z signal 6 -
GPIOZ 7 DIO Up General purpose input/output VDDIO_Z NC
bank Z signal 7
GPIOZ 8 DIO Up General purpose input/output VDDIO 7 NC
— bank Z signal 8 =
GPIOZ_9 DIO Down | General purpose inputioutput | /5 7 NC
- bank Z signal 9 -
GPIOZ_10 DIO Down | General purpose inputioutput |\, 5 NC
— bank Z signal 10 -
GPIOZ_11 DIO Down | General purpose inputioutput |\, 5 NC
— bank Z signal 11 =
GPIOZ_12 DIO Down | General purpose inputoutput |\, 5 NC
— bank Z signal 12 =
GPIOZ_13 DIO Down | General purpose inputioutput | /6 5 NC
— bank Z signal 13 -
oD OD input/output bank Z
GPIOZ_14 3.3V z signal 14 VDDIO_Z NC
oD OD input/output bank Z
GPIOZ_15 3.3V z signal 15 VDDIO_Z NC
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN

VDDIO_Z = ) ;ower supply for GPIO bank | _ NC

GPIOA - Refer to Table 3-4 for functional multiplex information.

GPIOA 0 DIO Down | General purpose inputioutput | /55 NC
- bank A signal 0 -

GPIOA 1 DIO Down General purpose input/output VDDIO A NC
— bank A signal 1 =

GPIOA 2 DIO Down General purpose input/output VDDIO A NG
— bank A signal 2 -

GPIOA 3 DIO Down General purpose input/output VDDIO A NC
- bank A signal 3 -

General purpose input/output

GPIOA_4 DIO Down bank A signal 4 VDDIO_A NC

GPIOA 5 DIO Down | General purpose inputioutput [y, 5 NC
- bank A signal 5 -

GPIOA 6 DIO Down General purpose input/output VDDIO A NC
- bank A signal 6 -

General purpose input/output

GPIOA_7 DIO Down bank A signal 7 VDDIO_A NC

GPIOA 8 DIO Down | General purpose inputoutput | \/npy o o NC
- bank A signal 8 -

GPIOA 9 DIO Down General purpose input/output VDDIO A NC
- bank A signal 9 -

GPIOA_10 DIO Down | Seneral purpose inputioutput | \/npy 5 NC
— bank A signal 10 -

GPIOA_11 DIO Down | Seneral purpose inputioutput | \/npy 5 A NC
- bank A signal 11 —

GPIOA 12 DIO Down | General purpose inputioutput | \/npy o o NC
- bank A signal 12 —

GPIOA_13 DIO Down | Seneral purpose inputioutput | \/ppy 5 NC
— bank A signal 13 -

GPIOA 14 DIO U General purpose input/output VDDIO A NC
— P bank A signal 14 -

GPIOA 15 DIO Up General purpose input/output VDDIO A NC
- bank A signal 15 -

VDDIO_A = . iower supply for GPIO bank | NC

BOOT - Refer to Table 3-5 for functional multiplex information.
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused

UP/DN
BOOT 0 DIO uP S::f?é%ﬁi?;ﬁ;‘g”t/ outpUt | \/ppio_BOOT NC
BOOT 1 DIO uP S:ﬁfg‘g%”{%‘i’;ﬁ;f“t/ output | \ppio_BOOT NC
BOOT 2 DIO uP Sae:lfg"(')%”{ps‘i’;ﬁ;g“t/ output | \/ppio_BOOT NC
BOOT 3 DIO uP S::f?é%ﬁi?;ﬁ;g”t/ output | \/ppio_BoOT NC
BOOT 4 DIO uP S;ﬁfg‘é%”{%?;ﬁ;g“t/ output | \ppio_BOOT NC
BOOT 5 DIO uP S;:fg‘g%“;i?;ﬁ;g”t/ output | \/ppio_BOOT NC
BOOT 6 DIO uP S;:fgé%ﬁps?ssa{rg“t/ output ' yppio_BoOT NC
BOOT 7 DIO uP bGaer:‘lfg‘(')%“Trps?gsre];F?“t/ output | \/ppio BOOT NC
BOOT 8 DIO uP S;:fg‘g%“;i?sggrg“t/ output | \ppio_BOOT NC
BOOT 9 DIO uP S::fgé%ﬁ‘;?;ﬁ;{‘g”t/ output | \/ppio_BoOT NC
BOOT 10 DIO uP Eaer?lfgcl)%u#)s?sg;%t/ output | \ppio_BOOT NC
BOOT 11 DIO uP Sae:fg‘(')%“{"s?gﬁilr‘f;uo“tp“t VDDIO_BOOT NC
BOOT 12 BIO DOWN S;:fgé%‘#ps‘i’sgrfg” output | \/ppio_BoOT NC
BOOT 13 DIO DOWN E::fg‘é%“{%?;ﬁ;f;” output | \ppio_BOOT NC
BOOT 14 DIO uP E::fg‘é%“{%?;ﬁ;{‘fzuomp“t VDDIO_BOOT NC
BOOT 15 DIO uP S;:fgé%‘#ps‘i’sgrfg” output | \/ppio_BoOT NC
VDDIO_BOOT P ; goo"(")eTr supply for GPIO bank | _ To VDDIO_BOOT
GPIOC - Refer to Table 3-6 for functional multiplex information.
GPIOC_0 DIO uP S;r?lf ?'S?g”r:gfge inputfoutput | \/npy 6 ¢ NC
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
GPIOC 1 DIO UP General purpose input/output VDDIO C NC
— bank C signal 1 -
GPIOC_2 DIO UP General purpose input/output VDDIO_C NC
bank C signal 2
GPIOC_3 DIO UP General purpose input/output VDDIO_C NC
bank C signal 3
GPIOC 4 DIO UP General purpose input/output VDDIO C NC
- bank C signal 4 -
GPIOC_5 DIO UP General purpose input/output VDDIO_C NC
bank C signal 5
GPIOC_6 DIO UP General purpose input/output VDDIO_C NC
bank C signal 6
GPIOC_7 oD3.3V | Z OD input/output bank C VDDIO_C NC
- signal 7 -
VDDIO_C = ) Eower supply for GPIO bank | NC
GPIOX - Refer to Table 3-7 for functional multiplex information.
GPIOX 0 DIO U General purpose input/output VDDIO X NC
- P bank X signal 0 =
GPIOX_1 DIO Up General purpose input/output VDDIO_X NC
bank X'signal 1
GPIOX_2 DIO Up General purpose input/output VDDIO_X NC
bank X signal 2
GPIOX 3 DIO Up General purpose input/output VDDIO X NC
— bank X signal 3 -
GPIOX 4 DIO Up General purpose input/output VDDIO X NC
— bank X signal 4 -
GPIOX_5 DIO Up General purpose input/output VDDIO_X NC
bank X signal 5
GPIOX_6 DIO Down | General purpose inputioutput | \/ppy 4 NC
— bank X signal 6 -
GPIOX 7 DIO Up General purpose input/output VDDIO X NC
- bank X signal 7 -
GPIOX_8 DIO Up General purpose input/output VDDIO_X NC
bank X signal 8
GPIOX 9 DIO Up General purpose input/output VDDIO X NC
— bank X signal 9 -
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
GPIOX 10 DIO Up General purpose input/output VDDIO X NC
— bank X signal 10 —
GPIOX_11 DIO Up General purpose input/output VDDIO_X NC
bank X signal 11
GPIOX_12 DIO Up General purpose input/output VDDIO_X NC
bank X signal 12
GPIOX 13 DIO U General purpose input/output VDDIO X NC
— P bank X signal 13 —
GPIOX 14 DIO U General purpose input/output VDDIO X NC
- P bank X signal 14 —
GPIOX_15 DIO Up General purpose input/output VDDIO_X NC
bank X signal 15
GPIOX 16 DIO U General purpose input/output VDDIO X NC
— P bank X signal 16 =
GPIOX_17 DIO Down | General purpose inputioutput | \/npy 5 NC
- bank X signal 17 —
GPIOX_18 DIO Up General purpose input/output VDDIO_X NC
bank X signal 18
GPIOX 19 DIO 7 General purpose input/output VDDIO X NC
— bank X signal 19 =
VDDIO_X = ) ;ower supply for GPIO bank | NC
GPIOH - Refer to Table 3-8 for functional multiplex information.
GPIOH_0 opsv | z OD inputfoutput bank H VDDIO_H NC
- signal 0 -
GPIOH_1 opsv |z OD inputfoutput bank H VDDIO_H NC
- signal 1 -
GPIOH_2 obsv |z OD inputfoutput bank H VDDIO_H NC
- signal 2 -
GPIOH_3 obsv |z OD inputfoutput bank H VDDIO_H NC
- signal 3 -
GPIOH_4 DIO pown | General purpose inputioutput | \/pp) NC
- bank H signal 4 -
GPIOH_5 DIO DOWN General purpose input/output VDDIO_H NC
bank H signal 5
GPIOH_6 DIO pown | General purpose input/output | \/pp) NC
- bank H signal 6 -
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
GPIOH_7 DIO pown | General purpose inputfoutput | /5 1y NC
- bank H signal 7 -
GPIOH_ 8 opsv |z OD inputfoutput bank H VDDIO_H NC
signal 8
VDDIO_H = ) IF_>|ower supply for GPIO bank | NC
GPIOAO - Refer to Table 3-9 for functional multiplex information.
The following pins can be reset by watchdog: GPIOAO_0, GPIOAO_1, GPIOAO_2, GPIOAO_4, GPIOAQ_6,
GPIOAQO_7, GPIOAO_10, TEST_N (only output reg and pull up/down).
General purpose input/output
GPIOAO 0 DIO Up bank AO signal 0 VDDIO_AO NC
General purpose input/output
GPIOAO_1 DIO Up bank AO signal 1 VDDIO_AO NC
General purpose input/output
GPIOAO_2 DIO Down bank AO signal 2 VDDIO_AO NC
General purpose input/output
GPIOAO_3 DIO Up bank AO signal 3 VDDIO_AO NC
General purpose input/output
GPIOAO_4 DIO Down bank AO signal 4 VDDIO_AO NC
General purpose input/output
GPIOAO 5 DIO Up bank AO signal 5 VDDIO_AO NC
GPIOAO_6 DIO Down' | B€neral purpose inputoutput | \npy 5 Ay NC
- bank AO signal 6 -
General purpose input/output
GPIOAO_7 DIO Up bank AO signal 7 VDDIO_AO NC
General purpose input/output
GPIOAO_8 DIO Up bank AO signal 8 VDDIO_AO NC
GPIOAO_9 DIO Down | GEneral purpose inputioutput | \npy5 aqy NC
- bank AO signal 9 -
General purpose input/output
GPIOAO_10 DIO Up bank AO signal 10 VDDIO_AO NC
General purpose input/output
GPIOAO_11 DIO Down bank AO signal 11 VDDIO_AO NC
SOC test pin and general
purpose input/output bank
TEST_N DIO upP AO signal 12. Should be VDDIO_AO NC
pulled up during normal
power-on.
RESET_N Input DOWN | System reset input VDDIO_AO To RESET_N
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A311D Datasheet

3 Pin Out Specification

output

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
VDDIO_AO P - ioower supply for GPIO bank | /515 a0 To VDDIO_AO
GPIOE- Refer to Table 3-10 for functional multiplex information.
GPIOE_0 DIO z General purpose inputioutput |\ nh1g Ag XTAL | NC
- bank E signal 0 -
GPIOE_1 DIO z General purpose inputfoutput | \ph18 Ao XTAL | NC
— bank E signal 1 - =
GPIOE_2 pIo |z General purpose inputfoutput | /518 AQ XTAL | NG
— bank E signal 2 -
) Power supply for GPIO bank | To
VDDI18_AOC_XTAL P E and XTAL, IOVREF VDD18_AO_XTAL
SARADC
SARADC_CHO Al - ADC channel 0 input AVDD18_SARADC | NC
SARADC_CH1 Al - ADC channel 1 input AVDD18 SARADC | NC
SARADC_CH2 Al - ADC channel 2 input AVDD18 SARADC | NC
SARADC_CH3 Al - ADC channel 3 input AVDD18 SARADC | NC
Analog power supply for
AVDD18_SARADC P - SARADC - To 1.8V
CVBS OUT
CVBS external
CVBS_COMP A - compensation capacitor AVDD18_CVBS NC
connection
CVBS_IOUT AO - Video DAC output AVDD18_ CVBS NC
CVBS_RSET A - CVBS output strength setting | \ypp1g cves | NC
- resistor -
CVBS_VREF A ) g:e\lgBS reference voltage filter AVDD18_CVBS NC
1.8 V Analog power supply
AvVDD18 CVBS P - for CVBS_OUT - To 1.8V
HDMI TX
HDMITX OP AO . HDMI TMDS dataO positive NC NC
- output
HDMITX ON AO ) HDMI TMDS data0 negative | NC NC
- output
HDMITX_1P AO . HDMI TMDS datal positive NC NC
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
HDMITX 1N AO ) HDMI TMDS datal negative | NC NC
- output
HDMITX 2P AO ) HDMI TMDS data2 positive NC NC
— output
HDMITX_2N AO ) HDMI TMDS data2 negative NC NC
output
HDMITX CKP AO ) HDMI TMDS clock positive NC NC
- output
HDMITX_CKN AO ) HDMI TMDS clock negative NC NC
output
HDMI_REXT A ; HDMI output strength setting | |\, Avppig NC
resistor
HDMI_CEXT A - HDMI TX external filter cap HDMI_AVDD18 NC
AVDD18_HDMI P - Analog power supply 1.8V |, To 1.8V
- for HDMI
AVDDOV8_HDMI P - Power supply 0.8V for HDMI | - To VDD_EE
DRAM- Refer to Table 3-11 for functional multiplex information.
DDR PHY
AC 0 DO - address/command/control VDDQ NC
signal bit 0
DDR PHY
AC_ 1 DO - address/command/control VDDQ NC
signal bit 1
DDR PHY
AC_2 DO - address/command/control VDDQ NC
signal bit 2
DDR PHY
AC_3 DO - address/command/control VDDQ NC
signal bit 3
DDR PHY
AC 4 DO - address/command/control VDDQ NC
signal bit 4
DDR PHY
AC 5 DO - address/command/control VDDQ NC
signal bit 5
DDR PHY
AC_6 DO - address/command/control VDDQ NC
signal bit 6
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3 Pin Out Specification

Net Name

Type

Default

Pull
UP/DN

Description

Power Domain

If Unused

AC_7

DO

DDR PHY
address/command/control
signal bit 7

VDDQ

NC

AC_ 8

DO

DDR PHY
address/command/control
signal bit 8

VDDQ

NC

AC_9

DO

DDR PHY
address/command/control
signal bit 9

VDDQ

NC

AC_10

DO

DDR PHY
address/command/control
signal bit 10

VDDQ

NC

AC_11

DO

DDR PHY
address/command/control
signal bit 11

VDDQ

NC

AC_12

DO

DDR PHY
address/command/control
signal bit 12

VDDQ

NC

AC_13

DO

DDR PHY
address/command/control
signal bit:13

VDDQ

NC

AC_14

DO

DDR PHY
address/command/control
signal bit 14

VDDQ

NC

AC_15

DO

DDR PHY
address/command/control
signal bit 15

VDDQ

NC

AC_16

DO

DDR PHY
address/command/control
signal bit 16

VDDQ

NC

AC_17

DO

DDR PHY
address/command/control
signal bit 17

VDDQ

NC

AC_18

DO

DDR PHY
address/command/control
signal bit 18

VDDQ

NC

AC_20

DO

DDR PHY
address/command/control
signal bit 20

VDDQ

NC

AC_21

DO

DDR PHY
address/command/control
signal bit 21

VDDQ

NC

01 (2019-05-05)

Amlogic, Ltd. Proprietary

22



A311D Datasheet

3 Pin Out Specification

Net Name

Type

Default

Pull
UP/DN

Description

Power Domain

If Unused

AC_22

DO

DDR PHY
address/command/control
signal bit 22

VDDQ

NC

AC_23

DO

DDR PHY
address/command/control
signal bit 23

VDDQ

NC

AC_24

DO

DDR PHY
address/command/control
signal bit 24

VDDQ

NC

AC_25

DO

DDR PHY
address/command/control
signal bit 25

VDDQ

NC

AC_26

DO

DDR PHY
address/command/control
signal bit 26

VDDQ

NC

AC_28

DO

DDR PHY
address/command/control
signal bit 28

VDDQ

NC

AC_29

DO

DDR PHY
address/command/control
signal bit:29

VDDQ

NC

AC_30

DO

DDR PHY
address/command/control
signal bit 30

VDDQ

NC

AC_31

DO

DDR PHY
address/command/control
signal bit 31

VDDQ

NC

AC_32

DO

DDR PHY
address/command/control
signal bit 32

VDDQ

NC

AC_33

DO

DDR PHY
address/command/control
signal bit 33

VDDQ

NC

AC_34

DO

DDR PHY
address/command/control
signal bit 34

VDDQ

NC

AC_35

DO

DDR PHY
address/command/control
signal bit 35

VDDQ

NC

AC_36

DO

DDR PHY
address/command/control
signal bit 36

VDDQ

NC
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3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN

DDR PHY
AC 37 DO - address/command/control VDDQ NC

signal bit 37

DDR PHY
AC_38 DO - address/command/control VDDQ NC

signal bit 38
DDR_RSTn DO - DDR3/DDR4/LPDDR4 RSTn | VDDQ NC
DDR_DQO DIO - DRAM data bus bit 0 VDDQ To DRAM
DDR_DQ1 DIO - DRAM data bus bit 1 VDDQ To DRAM
DDR_DQ2 DIO - DRAM data bus bit 2 VDDQ To DRAM
DDR_DQ3 DIO - DRAM data bus bit 3 VDDQ To DRAM
DDR_DQ4 DIO - DRAM data bus bit 4 VDDQ To DRAM
DDR_DQ5 DIO - DRAM data bus bit 5 VDDQ To DRAM
DDR_DQ6 DIO - DRAM data bus bit 6 VDDQ To DRAM
DDR_DQ7 DIO - DRAM data bus bit 7 VDDQ To DRAM
DDR_DQ8 DIO - DRAM data bus bit 8 VDDQ To DRAM
DDR_DQ9 DIO - DRAM data bus bit 9 VDDQ To DRAM
DDR_DQ10 DIO - DRAM data bus bit 10 VDDQ To DRAM
DDR_DQ11 DIO - DRAM data bus bit 11 VDDQ To DRAM
DDR_DQ12 DIO - DRAM data bus bit 12 VDDQ To DRAM
DDR_DQ13 DIO - DRAM data bus bit 13 VDDQ To DRAM
DDR_DQ14 DIO - DRAM data bus bit 14 VDDQ To DRAM
DDR_DQ15 DIO - DRAM data bus bit 15 VDDQ To DRAM
DDR_DQ16 DIO - DRAM data bus bit 16 VDDQ NC
DDR_DQ17 DIO - DRAM data bus bit 17 VDDQ NC
DDR_DQ18 DIO - DRAM data bus bit 18 VDDQ NC
DDR_DQ19 DIO - DRAM data bus bit 19 VDDQ NC
DDR_DQ20 DIO - DRAM data bus bit 20 VDDQ NC
DDR_DQ21 DIO - DRAM data bus bit 21 VDDQ NC
DDR_DQ22 DIO - DRAM data bus bit 22 VDDQ NC
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
DDR_DQ23 DIO - DRAM data bus bit 23 VDDQ NC
DDR_DQ24 DIO - DRAM data bus bit 24 VDDQ NC
DDR_DQ25 DIO - DRAM data bus bit 25 vDDQ NC
DDR_DQ26 DIO - DRAM data bus bit 26 vDDQ NC
DDR_DQ27 DIO - DRAM data bus bit 27 VDDQ NC
DDR_DQ28 DIO - DRAM data bus bit 28 VDDQ NC
DDR_DQ29 DIO - DRAM data bus bit 29 vDDQ NC
DDR_DQ30 DIO - DRAM data bus bit 30 VDDQ NC
DDR_DQ31 DIO - DRAM data bus bit 31 VDDQ NC
DDR_DQMO DIO - DRAM data mask 0 VDDQ To DRAM
DDR_DQM1 DIO - DRAM data mask 1 VDDQ To DRAM
DDR_DQM2 DIO - DRAM data mask 2 vDDQ NC
DDR_DQMS3 DIO - DRAM data mask 3 vDDQ NC
DDR_DQSPO DIO - DRAM data strobe 0 vDDQ To DRAM
DDR_DQSNO plo |- DFAY di strobe 0 VDDQ To DRAM
- complementary
DDR_DQSP1 DIO - DRAM data strobe 1 vVDDQ To DRAM
DDR_DQSN1 DIO |- DRAM data strobe 1 VDDQ To DRAM
complementary
DDR_DQSP2 DIO - DRAM data strobe 2 vVDDQ NC
DDR_DQSN2 pIo |- DRAM data strobe 2 VDDQ NC
complementary
DDR_DQSP3 DIO - DRAM data strobe 3 VDDQ NC
DDR_DQSN3 plIo |- DRAM data strobe 3 VDDQ NC
complementary
DRAM reference pin for ZQ
PZQ A - calibration, to GND by VDDQ To GND by
2400hm
2400hm.
PVREF A - DRAM reference voltage VDDQ To GND by
capacitor
Analog power supply for )
AVDD_DDRPLL P DDRPLL To DDR VDDQ
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
USB
USBHOST A_DP AIO - USB 2.0 Port A positive data. | \\pn3s s NC
- = signal (Host only) -
USBHOST_A_DM AIO - USB 2.0 Port A negative AVDD33_USB NC
- = data signal (Host only) -
USBOTG_B_DP AIO - USB 2.0 Port B positive data | »\nn33 ysg NC
- = signal (OTG) -
USB 2.0 Port B negative
USBOTG_B_DM AIO ; data signal (O1G) AVDD33_USB NG
USB OTG mini-receptacle
USBOTG_B_ID AIO ; identifier (Internal 12.8KQ AVDD18_USB NC
pull-up resistor to AVDD18)
USB OTG cable power
USBOTG_B_VBUS | AIO ; dorooton AVDD18_USB NC
USB_TXRTUNE AIO ; USB 2.0 Port A B host output | \pp1g ys NC
Strength Settlng resistor
AVvVDD33_USB P - 3.3V Power supply for USB - To 3.3V
AVDD18 USB P - 1.8V Power supply for USB - To 1.8V
Ethernet
ENET_ATP AIO - Ethernet PHY analog test pin | AVDD18_NET NC
ENET_EXTRES A ; Ethernet PHY external AVDD18_NET NC
- resistor connection -
ENET_RXN AIO ; Ethernet PHY receive date | \\pn1g NET NC
- negative input -
ENET_RXP A0 |- Ethemet PHY receive dat@ | aypp1g NET NC
- positive input -
ENET TXN AIO ) Etherr_wet PHY transmit data AVDD18 NET NC
- negatlve OUtpUt -
ENET_TXP AlO |- Ethemet PHY transmitdata | a\pp1g NET NC
- positive output -
AVDD18_ENET AP - Analog 1.8V power supply | _ To 1.8V
- for Ethernet module
DSl
DSI_CEXT A ; MIPI DS| external filter AVDD18 MIPIDSI | NC
- capacitor —
PN A0 ) MIPIDSI AVDD18_MIPIDSI | \
- clock negative output
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A311D Datasheet

3 Pin Out Specification

Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
DSI CLKP AO ) MIPI DSI 3 AvVDD18_MIPIDSI NC
- clock positive output
MIPI DSI AVDD18_MIPIDSI
DSI_DON AIO - data0 negative output or NC
Bidirectional in LP mode
MIPI DSI AVvVDD18_MIPIDSI
DSI_DOP AlIO - dataO positive output or NC
Bidirectional in LP mode
DSI DIN AO ) MIPI DSI _ AVDD18_MIPIDSI NG
- datal negative output
DSI_D1P AO ) MIPI DSI N AVDD18_MIPIDSI NC
datal positive output
MIPI DSI AVDD18 MIPIDSI
DSI_D2N AO ) data2 negative output NC
DSI_D2P AO ) MIPI DSI N AVDD18_MIPIDSI NC
data2 positive output
DSI_D3N AO ) MIPI DSI _ AVDD18_MIPIDSI NC
data3 negative output
MIPI DSI AvVDD18_ MIPIDSI
DSI_DsP AO ) data3 positive output NC
MIPI DSl reference AvDD18_ MIPIDSI
DSI_R1K A - current setting resistor with NC
1K ohm
MIPI DSI reference AVDD18_ MIPIDSI
DSI_R600 A - voltage setting resistor with NC
604 ohm
AVDD18_ MIPIDSI AP - MIPI-DSI power supply - To 1.8V
Csl
CSl_DO_N AIO ; i'\r/]'g;'tcs' data 0 negative AVDD18_MIPICSI | NC
CSI_DO_P AIO - :\r’]'g;'tcs' data 0 positive AVDD18_MIPICSI | NC
CSI_D1_N Al ; :\r’lll';'tcs' data 1 negative AVDD18_MIPICSI | NC
CSI. D1 P Al ; :\r’l'l'oi'tcs' data 1 positive AVDD18_MIPICSI | NC
CSl_D2_N AIO ; :\r’]”pF;'tCS' data 2 negative AVDD18_MIPICSI | NC
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Default
Net Name Type Pull Description Power Domain If Unused
UP/DN

CSI_D2_P AIO - m:;'tcs' data 2 positive AVDD18 MIPICSI | NC

CSI_D3 N Al - i'\r’]'LZ'tCS' data 3 negative AVDD18_MIPICSI | NC

CSI D3P Al - ml';'tcs' data 3 positive AVDD18_MIPICSI | NC
MIPI CSI CLK negative input

CSI_CLKA_N Al - for channel A AVDD18_MIPICSI NC

CSI_CLKA P Al - MIPI CSI CLK positive input | A\pp1g mipics] | NC

- - for channel A -
CSI_CLKB_N Al - MIPI CSI CLK negative Input | Avpp1g miPICSI | NC
- - for channel B =

MIPI CSI CLK positive input

CSI_CLKB_P Al - for channel B AVDD18 MIPICSI NC

AVDD18_ MIPICSI AP - MIPI-CSI power supply - To 1.8V

Audio DAC
Audio DAC line-out left .

LOLN AO ) channel negative signal AVDD18_Audio NC
Audio DAC line-out left .

LOLP AO ) channel positive signal AVDD18_Audio NC

LORN AO - QUADAC line-out right AVDD18 Audio | NC
channel negative signal -

LORP AO \ Audio DAC line-out right AVDD18_Audio | NC
channel positive signal -

REFP A ) Audio DAC positive AVDD18 Audio NC
reference voltage -

VMID A ) Audio D_AC external filter cap AVDD18_Audio NC
connection

AvVDD18_AUDIO AP - Analog 1.8V for Audio DAC - To 1.8V

AVSS Audio AP ) Analog power ground for ) To VSS

- Audio DAC

PCIE

PCIE_CLK_n AO ; PCIE reference clock AVDD18_PCIE NC
negative signal

PCIE_CLK_p AO - PCIE reference clock AVDD18_PCIE NC
positive signal
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Default
Net Name Type Pull Description Power Domain If Unused
UP/DN
PCIE_REXT AIO ; PCIE output strength setting | \\pp1g pciE NC
- resistor -
PCIE_RXN Al ; PCIE or USB3.0input AVDD18_PCIE NC
negative signal
PCIE_RXP Al - PCIE or USB3.0input AVDD18_PCIE NC
- positive signal -
PCIE_TXN AO - PCIE or USB3.0 output AVDD18_PCIE NC
— negative signal -
PCIE_TXP AO ; PCIE or USB3.0output AVDD18_PCIE NC
positive signal
) Analog 0.8V power supply )
AVDDOV8_USB_PCIE | AP for USB and PCIE To VDD_EE
Analog 1.8V power supply
AVDD18 PCIE AP - for PCIE S To 1.8V
HCSL_REXT AIO - PCIE reference clk output | Aypp18 peie NC
- strength setting resistor -
AVSS HCSL AP ) Analog ground for PCIE ) To VSS
- reference module clock
System Clock & PLL
SYS_OSCIN Al - ﬁﬁo W el osclllator VDD18_AO_XTAL | To XTAL
SYS_OSCOUT AO - gj{\gmz crystal oscillator VDD18 _AO_XTAL | To XTAL
Analog Power
AVDD18 DPLL AP - Analog power of System PLL | - To 1.8V
AVSS ENETPLL AP - Ground of Ethernet PLL To GND
AVSS_AMPLL AP - Ground of DDR AM_ PLL - To GND
AVSS_HPLL AP - Ground of HDMI PLL - To GND
AVSS PLL AP - Ground of System PLL - To GND
AVSS CVBS AP Ground of CVBS digital- ) To GND
- analog converter
Digital Power
. Power supply for CPU )
VDDCPU_A P (Cortex A73) To VDDCPU_A
. Power supply for CPU )
VDDCPU_B P (Cortex A53) To VDDCPU_B
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Default
Net Name Type Pull Description Power Domain If Unused

UP/DN
VDDOQ = ) BBS :%I;ower supply for i To VDDQ
VDD DDR = ) Core Power supply for DDR ) To VDD EE

- PHY -
VDD_EE = ) Power sypply for GPU and ) To VDD_EE
core logic

) 1.8V Power supply for i To
VDD18_AQ_XTAL P Always On Domain VDD18 AO_XTAL

) 0.8V power supply for AO, )
VDDAO_0V8 P XTAL and M3/M4 CPU To VDDAO_0V8
VDDIO_A = ) Zower supply for GPIO bank | NC

Power supply for GPIO bank |
VDDIO_BOOT P BOOT NC
VDDIO_C = Eower supply for GPIO bank | NC
VDDIO_H = ll:ower supply for GPIO bank | NC
VDDIO_X P )onwer supply for GPIO bank | _ NC
VDDIO_Z = ) ;ower supply for GPIO bank | NC
Digital Ground
DVSS P - Digital power ground - To GND
Abbreviations:

e DI = Digital input pin
¢ DO = Digital output pin
e DIO = Digital input/output pin

e OD3.3V = 3.3V input tolerant open drain (OD) output pin, need external pull up
e OD5V =5V input tolerant open drain (OD) output pin, need external pull up

¢ A = Analog setting or filtering pin
e Al = Analog input pin

e AO = Analog output pin

¢ AIO = Analog input/output pin

e P =Power pin

e AP = Analog power pin

¢ NC = No connection

e UP =Pull-Up
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e DOWN = Pull-down
e Z=High-Z
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3.4 Pin Multiplexing Tables

Multiple usage pins are used to conserve pin consumption for different features. The A311D devices can
be used in many different applications but each application will not utilize all the on chip features. As a
result, some of the features share the same pin. Most of the multiple usage pins can be used as a GPIO
pin as well.

Table 3-3. GPIOZ_x Multi-Function Pin

P Funl Func2 Func3 Func4 Funch Funcé6 Func7
Name

GPIOZ BT656_A_ | ISO7816_C 12C_EE_MO ) i

0 ETH_MDIO VS LK _SDA PWM_B

GPIOZ BT656_A_ | 1SO7816_D 12C_EE_MO

1 ETH_MDC HS ATA sCL PWM_C - -

GPIOZ | ETH_RGMII_R TSIN_B_VA SDCARD_D

P X_CLK PWM_D LID TDMC_DO 0 TDMC_DINO | PDM_DINO
GPIOZ ETH RX DV BT656_A_ | TSIN_B_SO TDMC D1 SDCARD© TDMC _DIN1 | PDM _DIN1
3 - = CLK P - 1 - -
GPIOZ ETH_RXDO BT656_A_ | TSIN_B_DI TDMC D2 e A TDMC DIN2 | PDM_DIN2
4 - DINO NO - 2 - -
GPIOZ ETH RXD1 B1656_A_ | TSIN_B_CL TDMC.D3 pDCARD_D TDMC DIN3 | PDM_DIN3
5 - DIN1 K 1 3 — -
GPIOZ | ETH_RXD2_R BT656_A_ | TSIN_B_FAI TDMC_FS SDCARD_C TDMC_SLV_ PDM_DCLK

6 GMiIl DIN2 L LK FS

GPIOZ | ETH_RXD3 R | BT656_A_ | TSIN_B_DI/ | TDMC_SCL | SDCARD_C | TDMC_SLV_ | I2C_EE_MO

7 GMII DIN3 N1 K MD SCLK _SDA
GPIOZ | ETH_RGMII_T | BT656_A_ |.TSIN.B.DI |~ ; i i I2C_EE_MO
8 X_CLK DIN4 N2 - _ScL
GPIOZ BT656_A_ | TSIN_B_DI | i i )
9 ETH_TXEN DINE N3
GPIOZ BT656_A_ | TSIN_B_DI | IR_REMOTE )
10 ETH_TXDO DING N4 _ouT
GPIOZ BT656_A_ | TSIN_B_DI | i )
11 Bl QD! DIN7 N5
GPIOZ | ETH_TXD2_R TSIN_B_DI | _ )
12 GMIl i N6 PWM_F
GPIOZ | ETH_TXD3_R TSIN_B_DI | GEN_CLK_
13 GMIi CLK12 24 | - PWM_B EE
GPIOZ | ETH_LINK_LE | I2C_EE_M2 | i i )
_14 D _SDA
GPIOZ | ETH_ACT_LE | _ I2C_EE_M2 | i i )
_15 D _SCL
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Table 3-4. GPIOA_x Multi-Function Pin

Pin Name Funcl Func2 Func3

GPIOA 0 MCLK_0 - .

GPIOA 1 TDMB_SCLK TDMB_SLV_SCLK -

GPIOA_2 TDMB_FS TDMB_SLV_FS -

GPIOA_3 TDMB_DO TDMB_DINO -

GPIOA 4 TDMB_D1 TDMB_DIN1 PWM_D
GPIOA_5 PDM_DIN3 TDMB_DIN2 TDMB_D2
GPIOA_6 PDM_DIN2 TDMB_DIN3 TDMB_D3
GPIOA_7 PDM_DCLK TDMC_D3 TDMC_DIN3
GPIOA_8 PDM_DINO TDMC_D2 TDMC_DIN2
GPIOA 9 PDM_DIN1 TDMC_D1 TDMC_DIN1
GPIOA_10 SPDIF_IN TDMC_DO TDMC_DINO
GPIOA_11 SPDIF_OUT MCLK_1 PWM_F
GPIOA_12 SPDIF_IN TDMC_SCLK TDMC_SLV_SCLK
GPIOA 13 SPDIF_OUT TDMC_FS TDMC_SLV_FS
GPIOA 14 WORLD_SYNC [2C_EE_M3_SDA -

GPIOA 15 IR_REMOTE_IN [2C_EE_M3_SCL -
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Table 3-5. BOOT_x Multi-Function Pin

Pin Name Funcl Func2 Func3
BOOT_0 EMMC_DO - .
BOOT 1 EMMC_D1 - -
BOOT_2 EMMC_D2 - -
BOOT 3 EMMC_D3 - NOR_HOLD
BOOT 4 EMMC_D4 - NOR_D
BOOT_5 EMMC_D5 - NOR_Q
BOOT_6 EMMC_D6 - NOR._C
BOOT_7 EMMC_D7 - NOR_WP
BOOT 8 EMMC_CLK NAND_WEN_CLK -
BOOT_9 - NAND_ALE -
BOOT_10 EMMC_CMD NAND_CLE -
BOOT_11 - NAND_CEO -
BOOT_12 - NAND REN_WR -
BOOT 13 EMMC_NAND_DQS - -
BOOT 14 - NAND_RBO NOR_CS
BOOT_15 - NAND_CE1 -

Table 3-6. GPIOC_x Multi-Function Pin
Pin Name | Funcl Func2 Func3 Func4 Func5
GPIOC_0 | SDCARD_DO JTAG_B_TDO - PDM_DINO SPI_A_MOSI
GPIOC_1 | SDCARD D1 JTAG_B_TDI - PDM_DIN1 SPI_A_MISO
GPIOC_2 | SDCARD_D2 UART_AO_A RX |- PDM_DIN2 SPI_A_SSO
GPIOC_3 SDCARD_D3 UART_AO_A_TX - PDM_DIN3 SPI_A_SCLK
GPIOC_4 | SDCARD _CLK JTAG_B_CLK - PDM_DCLK PWM C
GPIOC_ 5 | SDCARD CMD | JTAG_B_TMS I2C_EE_MO0_SDA - ISO7816_CLK
GPIOC 6 | - - I2C_EE_MO_SCL - ISO7816_DATA
GPIOC_7 | PCIECK_REQN | WORLD_SYNC - - -
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Table 3-7. GPIOX_x Multi-Function Pin

Pin

Name Funcl Func?2 Func3 Func4 Funch Func6 Func7
GPIOX_ | spio_po pOM_DINO | [SINADE - - -
0 - - NO

GPIOX_ TSINA S | i i )
1 SDIO_D1 PDM_DIN1 op

GPIOX_ SDIO_D2 PDM_DIN2 TSIN_A_VA - - - -
2 - - LID

SP'OX— SDIO_D3 PDM_DIN3 lS'N—A—CL PWM_D - - -
Z;mox_ SDIO_CLK PDM_DCLK | - - - - ;
SP'OX— SDIO_CMD MCLK_1 . PWM_C |- - .
GPIOX_ UART_EE_B_ | _ i i )
6 PWM_A T PWM_D

GPIOX_ UART_EE_B_ | _ i ) )
5 PWM_F RY PWM_B

GPIOX_ TSIN.B.S | SPILAM ISO7816_C

3 TDMA D1 TDMA_DIN1 oP o PWM_C LK .
GPIOX_ TSIN_B-VA | SPL_LAMI | ISO7816_D | _
9 TDMA_DO TDMA_DINO LID SO ATA

GPIOX_ TDMA_SLV_F | TSIN_B_DI | SPI_A_SS | I2C_EE_M1_ | )
10 TDMA_FS S NO 0 SDA

GPIOX_ TDMA_SLV.S | TSIN.B_CL | SPI_LA_S | I[2C_EE_M1_ | )
11 TDMA_SCLK CLK K CLK SCL

GPIOX_ | UART_EE_A | - ) ) i i )
12 X

GPIOX_ | UART_EE.A_ | ) ) i i )
13 RX

GPIOX_ | UART_EE_A_ | ) ) i i )
14 CTS

GPIOX_ | UART_EE_A_ | ) ) i i )
15 RTS

GPIOX_

16 PWM_E - - - - - -
GPIOX_ | I2C_EE_M2_S | _ ) ) i i )
17 DA

GPIOX_ | I2C_EE_M2_S | _ ) ) i i )
18 CL
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P Funcil Func2 Func3 Func4 Funch Funcé6 Func7
Name
GPIOX_ WORLD_SYN GEN_CLK
19 PWM_B i i ) ) _EE
Table 3-8. GPIOH_x Multi-Function Pin
il Funcl Func?2 Func3 Func4 Funch Funcé6
Name
GPIOH_ HDMITX SDA I2C_EE_M3_SD | _ i ) N
0 — A
fPIOH_ HDMITX_SCL :_ZC_EE_MS_SC i i ) i
GPIOH_ | HDMITX_HPD_| | I2C_EE_M1_SD | _ i ) i
2 N A
SP'OH— - EC—EE—Ml—SC - AO_CEC.A AO_CEC_B ;
GPIOH_ SPDIE OUT UART_EE_C_RT | SPI_B_MO i ) i
4 - S Sl
GPIOH_ SPDIE IN UART_EE_C CT | SPI_B_MIS PWM E TDMB D3 TDMB_DIN
5 - S (0] - - 3
gP'OH— ISO7816_CLK | UART EE_C_RX | SPI_B.SS0 EC—EE—Ml—SD 'TR—REMOTE—OU ;
?PIOH— ISO7816_DATA | UART EE_C TX EPI_B_SCL :_ZC—EE—Ml—SC PWM_B -
GPIOH_ | i i i ) i
8
Table 3-9. GPIOAO_x Multi-Function Pin
Pin
Name Funcl Func?2 Func3 Func4 Func5 Funcé6 Func7
GPIOAO | UART_AO_A_ ) i ) i
) TX
GPIOAO | UART_AO_A_ ) i ) i
1 RX
GPIOAO | 12C_AO_MO_ | UART_AO B | I2C_AO_SO_ i ) i
2 SCL TX SCL
GPIOAO | 12C_AO_MO_ | UART_AO B_ | I2C_AO_SO_ i i i
3 SDA RX SDA
G4P'OAO gJ$EMOTE— CLK_32K_IN | PWMAO_C Pn@"AO—C TDMB_DO | TDMB_DINO | -
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P Funcil Func?2 Func3 Func4 Func5b Funcé6 Func7
Name
GPIOAO | IR_REMOTE_ | PWMAG D | - ) i )
5 IN -
G6P'OAO JTAG_A CLK | - PWMAO_C :,S'N—A—SO TDMB_D2 | TDMB DIN2 | -
GPIOAO | j1aG A TMs | - i TSIN.ADI | ;pvs Fs | TDMB_SLV_F |
7 —— NO - S
GPIOAO UART_AO_B | TSIN_A CL | TDMB_SC | TDMB_SLV_S | _
8 JTAG_A_TDI | - _TX K LK CLK
GPIOAO IR_REMOTE_ | UART_AO B | TSIN_A VA i )
9 JTAG_A_TDO | q57 “RX LID MCLK_0
GlFZJ'OAO AO_CEC_A AO_CEC B PWMAO_D SPDIF_OUT | TDMB_D1..| TDMB_DIN1 %Klz—
GPIOAO PWMAO_A_H GEN_CLK_ | GEN_CLK | )
11 ) 1z PWMAG_A EE _AO

Table 3-10. GPIOE_x Multi-Function Pin
Pin Name Funcl Func2 Func3 Func4
GPIOE_O UART_AO_A CTS UART_AO‘B_CTS PWMAO_B I2C_AO_MO_SCL
GPIOE_1 UART_AO_A RTS UART_AO_B.RTS PWMAO_D 12C_AO_MO_SDA
GPIOE_2 CLK12_ 24 CLK25_EE - -

Table 3-11 DDR AC Multi-Function Pin

Pin Name LPDDR3 LPDDR4 DDR3 DDR4
AC O CKEAO CKEAO CKEO CKEO
AC 1 CKEAl1 CKEAl1 CKE1 CKE1
AC_2 CSAO0 CSAO0 CS_NO CS_NO
AC_3 CSAl CSA1l NC NC
AC 4 CLKA T CLKA T CAS N A6
AC 5 CLKA C CLKA C BA2 A8
AC 6 NC NC A7 A2
AC 7 NC NC A5 All
AC 8 CAA2 CAA2 Al10 A10
AC 9 CAA7 CAA3 WE_N BG1
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Pin Name LPDDR3 LPDDR4 DDR3 DDR4
AC_10 CAAL CAAL AO A3
AC_11 CAA4 CAAO A2 A12
AC_12 CAA5 CAA5 A9 A0
AC_13 CAAG CAA4 A13 A4
AC_14 CAAO NC Al4 A13
AC_15 CAA3 NC A1l A9
AC_16 CAA9 NC CLKO_T CLKO T
AC_17 CAA8 NC CLKO_C CLKO_C
AC_18 ODTA NC NC NC
AC_20 NC CKEBO CLK1 T CLK1 T
AC_21 NC CKEB1 CLK1.C CLK1 C
AC_22 NC CSB1 NC NC
AC_23 NC CSBO NC NC
AC_24 NC CLKB_T A6 A5
AC_25 NC CLKB_C A4 BA1
AC_26 NC NC Al Al
AC_28 NC CAB1 A8 A7
AC_29 NC CAB3 BA1 RAS N
AC_30 NC CAB5 A15 ACT N
AC_31 NC CAB2 RAS N WE_N
AC_32 NC CAB4 NC NC
AC_33 NC CABO Al12 CAS N
AC_34 NC NC A3 BAO
AC_35 NC NC BAO BGO
AC_36 NC NC ODTO ODTO
AC_37 NC NC ODT1 ODT1
AC_38 NC NC CS N1 CS N1
DDR_RSTn NC RESET N RESET_N RESET N
PVREF PVREF PVREF PVREF PVREF
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Pin Name LPDDR3 LPDDR4 DDR3 DDR4

PZQ PZQ PZQ PZQ PZQ
Table 3-12. PCIE 10 Multi-Function Pin

Pin Name Funcl Func2

PCIE_RXN PCIE_RXN USB3.0_RXN

PCIE_RXP PCIE_RXP USB3.0_RXP

PCIE_TXN PCIE_TXN USB3.0_TXN

PCIE_TXP PCIE_TXP USB3.0_TXP
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3.5 Signal Descriptions
Table 3-13. SD Card Interface Signal Description

Signal Name Type Description

SDCARD_DO DIO SD Card data bus bit O signal
SDCARD_D1 DIO SD Card data bus bit 1 signal
SDCARD_D2 DIO SD Card data bus bit 2 signal
SDCARD_D3 DIO SD Card data bus bhit 3 signal
SDCARD_CLK DO SD Card clock signal
SDCARD_CMD DIO SD Card command signal

Table 3-14. SDIO Interface Signal Description

Signal Name Type Description

SDIO_DO DIO SDIO data bus bit 0 signal
SDIO_D1 DIO SDIO data bus bit 1 signal
SDIO_D2 DIO SDIO data bus bit 2 signal
SDIO_D3 DIO SDIO data bus bit 3 signal
SDIO_CLK DO SDIO clock signal
SDIO_CMD DIO SDIO command signal

Table 3-15. Clock Interface Signal Description

Signal Name Type Description

CLK_32K_IN DI 32KHz clock input
CLK12_24 DO 12MHz/24MHZ clock output
CLK25_EE DO 25MHz clock output
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Table 3-16. UART Interface Signal Description

Signal Name Type Description

UART_AO_ A _TX DO UART Port A data output in AO domain
UART_AO_A_RX DI UART Port A data input in AO domain
UART_AO_A_CTS DI UART Port A Clear To Send Signal in AO domain
UART_AO_A _RTS DO UART Port A Ready To Send Signal in AO domain
UART_AO B _TX DO UART Port B data output in AO domain
UART_AO_ B _RX DI UART Port B data input in AO domain
UART_AO_B _CTS DI UART Port B Clear To Send Signalin-/AO domain
UART_AO_B _RTS DO UART Port B Ready To Send Signal in AO domain
UART_EE_A _TX DO UART Port A data outputin EE domain

UART_EE A RX DI UART Port A data input in'EE domain

UART_EE A CTS DI UART Port A Clear To Send Signal in EE domain
UART_EE _A RTS DO UART Port A Ready To Send Signal in EE domain
UART_EE B_TX DO UART Port B data output in EE domain

UART_EE B _RX DI UART Port B data input in EE domain

UART_EE B_CTS DI UART Port B Clear To Send Signal in EE domain
UART_EE B RTS DO UART Port B Ready To Send Signal in EE domain
UART_EE _C_TX DO UART Port C data output in EE domain

UART_EE _C_RX DI UART Port C data input in EE domain

UART _EE C CTS DI UART Port C Clear To Send Signal in EE domain
UART_EE C _RTS DO UART Port C Ready To Send Signal in EE domain

Table 3-17. ISO7816 Interface Signal Description

Signal Name Type Description
ISO7816_DATA DIO ISO7816 data signal
1ISO7816_CLK DO ISO7816 clock signal

Table 3-18. TS In Interface Signal Description

Signal Name

Type

Description
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TSIN_A_DINO DI Serial TS input port A data
TSIN_A_CLK DI TS input port A clock

TSIN_A_SOP DI TS input port A start of stream signal
TSIN_A_VALID DI TS input port A date valid signal
TSIN_B_DINO DI Serial/Parallel TS input port B data 0
TSIN_B_DIN1 DI Parallel TS input port B data 1
TSIN_B_DIN2 DI Parallel TS input port B data 2
TSIN_B_DIN3 DI Parallel TS input port B data 3
TSIN_B_DIN4 DI Parallel TS input port B data 4
TSIN_B_DIN5 DI Parallel TS input port B data'5
TSIN_B_DING DI Parallel TS input port B data 6
TSIN_B_DIN7 DI Parallel TS input port B data 7
TSIN_B_FAIL DI TS input port B fail signal
TSIN_B_CLK DI TS input port B clock

TSIN_B_SOP DI TS input port B start of stream signal
TSIN_B_VALID DI TS input port B date valid signal

Table 3-19. PWM Interface Signal Description

Signal Name Type Description
PWM_A DO PWM channel A output signal
PWM_B DO PWM channel B output signal
PWM_C DO PWM channel C output signal
PWM_D DO PWM channel D output signal
PWM_E DO PWM channel E output signal
PWM_F DO PWM channel F output signal
PWM A output signal in Always On domain, or extended
PWMAO_A/PWMAO_A_HIZ Do HiZ function of PWMAO_A
PWMAO_B DO PWM B output signal in Always On domain
PWM C output signal in Always On domain, or extended
PWMAQ_C /PWMAG_C_HIZ Do HiZ function of PWMAO_C
PWMAO_D DO PWM D output signal in Always On domain
01 (2019-05-05) Amlogic, Ltd. Proprietary 42



A311D Datasheet

3 Pin Out Specification

Table 3-20. 12C Interface Signal Description

Signal Name Type Description
12C_AO_ MO_ SCL DO 12C bus port 0 clock output, Master mode, in AO domain
12C AO MO SDA DIO 12C bl_Js port 0 data input/output, Master mode, in AO

- == domain
12C_AO_SO0_SCL DI 12C bus port 0 clock input, Slave mode, in AO domain
12C AO SO SDA DIO 12C bl_Js port 0 data input/output, Slave mode, in AO

- U= domain
12C_EE_MO_SCL DO 12C bus port 0 clock output, Master mode, in EE domain
12C EE MO SDA DIO 12C bgs port O data input/output, Master mode, in EE

- == domain
12C_EE_M1_SCL DO 12C bus port 1 clock output, Master mode, in EE domain
12C EE M1 SDA DIO 12C bl_Js port 1 data input/output, Master mode, in EE

- == domain
12C_EE_M2_SCL DO 12C bus port 2 clock output, Master mode, in EE domain
12C EE M2 SDA DIO 12C bgs port 2 data input/output, Master mode, in EE

- == domain
12C_EE_M3_SCL DO 12C bus port 3 clock output, Master mode, in EE domain
12C_EE_M3_SDA DIO :jzocr:nl;liJ: port 3 data input/output, Master mode, in EE

Table 3-21. eMMC Interface Signal Description

Signal Name Type Description
EMMC_DO DIO eMMC/NAND data bus bit 0 signal
EMMC_D1 DIO eMMC/NAND data bus bit 1 signal
EMMC_D2 DIO eMMC/NAND data bus bit 2 signal
EMMC_D3 DIO eMMC/NAND data bus bit 3 signal
EMMC_D4 DIO eMMC/NAND data bus bit 4 signal
EMMC_D5 DIO eMMC/NAND data bus bit 5 signal
EMMC_D6 DIO eMMC/NAND data bus bit 6 signal
EMMC_D7 DIO eMMC/NAND data bus bit 7 signal
EMMC_CLK DO eMMC clock signal
EMMC_CMD DIO eMMC command signal
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Signal Name

Type

Description

EMMC_NAND_DQS

DIO

eMMC/NAND data strobe

Table 3-22. NAND Signal Description

Signal Name Type Description

NAND_RBO DI NAND ready/busy

NAND_ALE DO NAND address latch enable
NAND_CEO DO NAND chip enable 0
NAND_CE1 DO NAND chip enable 1
NAND_CLE DO NAND command latch enable
NAND_REN_WR DO NAND read enable or write/read
NAND_WEN_CLK DO NAND write enable or clock

Table 3-23. NOR Interface Signal Description

Signhal Name Type Description

NOR_CS DO SPI'NOR chip select

NOR_C DO SPI NOR Serial Clock

NOR_D DIO SPI NOR 1bit mode Output, 2/4 bit mode data 1/0 0
NOR_Q DIO SPI NOR 1bit mode Input, 2/4 bit mode data 1/O 1
NOR_WP DIO SPI NOR Write protection output, 4 bit mode data 1/0 2
NOR_HOLD DIO SPI bus hold output, 4 bit mode data 1/0 3

Table 3-24. HDMI Interface Signal Description

Signal Name Type Description

HDMITX_SDA DIO HDMI TX DDC_12C interface data signal

HDMITX_SCL DO HDMI TX DDC_I12C interface clock signal
HDMITX_HPD_IN DI HDMI TX hot-plug in signal input

AO_CEC_A DIO Customer Electronics Control signal in AO domain

AO CEC B DIO 2nd pin of Customer Electronics Control signal in AO

- - domain
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Table 3-25. SPDIF Interface Signal Description

Signal Name Type Description
SPDIF_IN DI SPDIF input signal
SPDIF_OUT DO SPDIF output signal

Table 3-26. PCIE Interface Signal Description

Signal Name

Type

Description

PCIECK_REQN

DI

PCIE clock request input

Table 3-27. SPI Interface Signal Description

Signhal Name Type Description

SPI_A_MOSI DIO SPI master output, slave.input A
SPI_A_MISO DIO SPI master input, slave output A
SPI_A_SCLK DIO SPI clock A

SPI_A_SSO DIO SPI slave select 0 A
SPI_B_MOSI DIO SPI'master output, slave input B
SPI_B_MISO DIO SPI master input, slave output B
SPI_B_SCLK DIO SPI clock B

SPI_B_SS0 DIO SPI slave select 0 B

Table 3-28. Remote Interface Signal Description

Signal Name Type Description
IR_REMOTE_IN DI IR remote control input
IR_REMOTE_OUT DO IR remote control output

Table 3-29. Time Division Multiplexing Signal Description

Signal Name Type Description

MCLK_0 DO Master clock output 0, for I2S master mode
MCLK_1 DO Master clock output 1, for I2S master mode
TDMA_DINO DI Data input O of TDM port A
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Signal Name Type Description

TDMA_DIN1 DI Data input 1 of TDM port A

TDMA_DO DIO Data input/output O of TDM port A

TDMA_D1 DIO Data input/output 1 of TDM port A

TDMA_SCLK DO Bit clock output of TDM port A

TDMA_FS DO Frame sync output of TDM port A (Word clock of 12S)
TDMA_SLV_SCLK DI Bit clock input of TDM port A

TDMA_SLV_FS DI Frame sync input of TDM port A (Word clock of 12S)
TDMB_DINO DI Data input 0 of TDM port B

TDMB_DIN1 DI Data input 1 of TDM port B

TDMB_DIN2 DI Data input 2 of TDM port B

TDMB_DIN3 DI Data input 3 of TDM port B

TDMB_DO DIO Data input/output O of TDM port B

TDMB_D1 DIO Data input/output 1 of TDM port B

TDMB_D2 DIO Data input/output 2 of TDM port B

TDMB_D3 DIO Data input/output 3 of TDM port B

TDMB_SCLK DO Bit clock output of TDM port B

TDMB_FS DO Frame sync output of TDM port B (Word clock of 12S)
TDMB_SLV_SCLK DI Bit clock input of TDM port B

TDMB_SLV_FS DI Frame sync input of TDM port B (Word clock of 12S)
TDMC_DINO DI Data input 0 of TDM port C

TDMC_DIN1 DI Data input 1 of TDM port C

TDMC_DIN2 DI Data input 2 of TDM port C

TDMC_DIN3 DI Data input 3 of TDM port C

TDMC_DO DIO Data input/output 0 of TDM port C

TDMC_D1 DIO Data input/output 1 of TDM port C

TDMC_D2 DIO Data input/output 2 of TDM port C

TDMC_D3 DIO Data input/output 3 of TDM port C

TDMC_SCLK DO Bit clock output of TDM port C

TDMC_FS DO Frame sync output of TDM port C (Word clock of 12S)
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Signal Name Type Description
TDMC_SLV_SCLK DI Bit clock input of TDM port C
TDMC_SLV_FS DI Frame sync input of TDM port C (Word clock of 12S)

Table 3-30. PDM Signal Description

Signal Name Type Description

PDM_DINO DI PDM input data O signal
PDM_DIN1 DI PDM input data 1 signal
PDM_DIN2 DI PDM input data 2 signal
PDM_DIN3 DI PDM input data 3 signal
PDM_DCLK DO PDM output clock signal

Table 3-31. JTAG Interface Signal Description

Signal Name Type Description

JTAG_A_TDO DO JTAG data output channel A

JTAG_A _TDI DI JTAG data input channel A
JTAG_A_TMS DI JTAG Test mode select input channel A
JTAG_A_CLK DI JTAG Test clock input channel A
JTAG_B_TDO DO JTAG data output channel B

JTAG_B _TDI DI JTAG data input channel B

JTAG_B TMS DI JTAG Test mode select input channel B
JTAG_B CLK DI JTAG Test clock input channel B

Table 3-32. BT656 Interface Signal Description

Signal Name Type Description

BT656_A_DINO DI BT656 input data bus bit 0
BT656_A_DIN1 DI BT656 input data bus bit 1
BT656_A_DIN2 DI BT656 input data bus bit 2
BT656_A_DIN3 DI BT656 input data bus bit 3
BT656_A_DIN4 DI BT656 input data bus bit 4
BT656_A_DINS DI BT656 input data bus bit 5
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BT656_A_DING DI BT656 input data bus bit 6
BT656_A DIN7 DI BT656 input data bus bit 7
BT656_A CLK DI BT656 input Clock
BT656_A_HS DI BT656 input HSYNC Signal
BT656_A VS DI BT656 input VSYNC Signal

Table 3-33. Ethernet Interface Signal Description

Signal Name Type Description

ETH_LINK_LED DO Ethernet link LED indicator

ETH_ACT_LED DO Ethernet active LED indicator

ETH_RGMII_RX_CLK DI Ethernet RGMII interface receive clock input
ETH_RGMII_TX_CLK DO Ethernet RGMII transmit clock

ETH_TX_EN DO Ethernet RMII/RGMII Interface transmit enable
ETH_TXD3 DO Ethernet RGMII interface transmit data 3

ETH_TXD2 DO Ethernet RGMII interface transmit data 2

ETH_TXD1 DO Ethernet RMII/RGMII interface transmit data 1
ETH_TXDO DO Ethernet RMII/RGMII interface transmit data O
ETH_RX DV DI Ethernet RMII/RGMII interface receive data valid signal
ETH_RXD3 DI Ethernet RGMII interface receive data 3

ETH_RXD2 DI Ethernet RGMII interface receive data 2

ETH_RXD1 DI Ethernet RMII/RGMII interface receive data 1
ETH_RXDO DI Ethernet RMII/RGMII interface receive data 0
ETH_MDIO DIO Ethernet SMI interface management data input/output
ETH_MDC DO Ethernet SMI interface management clock

Table 3-34. Other Signal Description

Signal Name Type Description

WORLD_SYNC DI World clock sync input, to sync clock of multi devices
GEN_CLK_EE DO General clock output for EE domain clock, for debug
GEN_CLK_AO DO General clock output for AO domain clock, for debug
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4. Electrical Characteristics

4.1 Absolute Maximum Ratings

The table below gives the absolute maximum ratings. Exposure to stresses beyond those listed in this

table may result in permanent device damage, unreliability or both.

Characteristic Value Unit
VDDCPU_A/B Supply Voltage 11 \%
VDD_EE Supply Voltage 1.0 \%
VDDQ Supply Voltage 1.7 \%
AVDD_DDRPLL 1.98 \%
1.8V Supply Voltage 1.98 \%
3.3V Supply Voltage 3.63 \%
Input voltage, Vi -0.3 ~vDDIO+0.3 \%
Junction Temperature 125 °C

4.2 Recommended Operating Conditions

Note:

All voltage specs listed in this part are applicable at.the pins of the chip, not the output of the DC-DC.
Symbol Parameter Min. Typ. Max. [Unit
VDDCPU_A/B Voltage for Cortex A73/A53 CPU 0.68! - 1.03%2 |V
g_'ge—d%i:%d other| \oitage for GPU & core logic 0.77 0.8 092 |V
VDDQ ngl;i//DV%E:IdéDDRMLPDDR/LPDDR3/LPDDR4 10 1.05 ) 16 v
wobis | LEYAVOD 0oL S SATDGPOE CYBS. | 1z |1 v
VDD18 AQO XTAL | 1.8V VDD for XTAL, and IOVREF 1.71 1.80 1.89 \%
AVDD_DDRPLL Analog power supply for DDRPLL module 1.05 - 1.89 \%
AVDD33 3.3V AVDD for USB 3.15 3.3 3.45 \%

LV mode 1.71 1.80 1.89 \%
VDDIO
HV mode 3.08 3.3 3.45 \%
T Operating Junction Temperature 0 - 1054 | °C
Ta Operating Ambient Temperature 0 - 70 °C
Note:
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1)

2)

3)

4)

Minimal VDDCPU_A/B voltage is for sleep mode while system runs at very low speed. Higher clock
will need higher voltage. Considering the power supply may have 3% deviation, the minimal voltage
in actual application should not be set to lower than min spec plus 0.02V.

Likewise, maximum VDDCPU_A/B voltage in actual application should not be higher than max spec
minus 0.03V. Voltage of VDDCPU_A/B will affect CPU speed. Use lower voltage when CPU runs on
lower speed to save power. Recommend to use +/-1.5% or higher precision DCDC.

GPIO cannot work if VDDIO voltage is out of the spec of LV / HV mode. GPIO output at HV mode will
be weaker & max operating speed will be lower if VDDIO are design to 3.0V. Do not design VDDIO
to lower than 3.0V in HV mode, recommend to use +/-1.5% or higher precision DCDC to supply power
for VDDIO, actual voltage supplies to VDDIO (HV mode) should not be lower than 2.9V.

For operating temperature, good heat sink may be needed to guarantee Tj < max spec.

4.3 Ripple Voltage Specification

Power Max Ripple | Unit Test state
VDDCPU_A 40 +/-mV Run APK StabilityTest
VDDCPU_B 40 +/-mV Run APK StabilityTest
VDD_EE and other 0.8V domain 40 +/-mV Run APK Basemark ES 2.0 Taiji

DDR3 VDDQ and AVDD_DDRPLL 60 +/-mV Kernel boot
DDR3L VDDQ and AVDD_DDRPLL 60 +/-mV Kernel boot
LPDDR3 VDDQ and AVDD_DDRPLL 40 +/-mV Kernel boot
DDR4 VDDQ and AVDD_DDRPLL 40 +/-mV Kernel boot
LPDDR4 VDDQ and AVDD_DDRPLL 40 +/-mV Kernel boot
AVDD18 30 +/-mV Kernel boot
VDD18 AO_XTAL 30 +/-mV Kernel boot
AVDD33 50 +/-mV WIFI SCAN
VDDIO LV 60 +/-mV Kernel boot
VDDIO HV 60 +/-mV WIFI SCAN

Note:

Ripple specification is only a reference spec, customer should run stress/performance/reliability
test ( high/low temperature test, damp and hot test , function test, etc... ) on their product to
confirm the system stability
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4.4 Thermal Resistance

Jedec 2P2S board 101.5mm*114.5mm, natural convection, ambient temperature 25°C.

Value Air Flow
Symbol Parameter

(°C/Watt) (m/s)
Oja Package junction-to- ambiance thermal resistance in nature convection 15.0521 0
Ojb Package junction-to-pcb thermal resistance in nature convection 6.26571 0
Ojc Package junction-to-case thermal resistance in nature convection 5.57433 0
Note:

1.) Due to the thinness of the SOC, DRAM or capacitors placed close to SOC may prevent heatsink
touching SOC top side. A special convex shape heatsink is recommended.

2.) These measurement were conducted on a JEDEC defined 2S2P system. For more information,
check below JEDEC standards:

* JESD51-2A: Integrated Circuits Thermal Test Method Environmental Conditions - Natural
Convection (Still Air)

» JESD51-8: Integrated Circuit Thermal Test Method Environmental Conditions — Junction-to-Board

* JESD51-12: Guidelines for Reporting and Using Electronic Package Thermal Information

3.) m/s = meters per second

4.5 DC Electrical Characteristics
4.5.1 Normal GPIO Specifications (For DIO)

Symbol Parameter Min. Typ. Max. Unit
Vik(vbpio=33v)> High-level input voltage IOVREF+0.37 - VDDIO+0.3 v
Viwoiossay? | Low-level input voltage -0.3 - IOVREF-0.23 |V
Viri(vbDIo=1.8v)3 High-level input voltage IOVREF/2+0.3 B VDDIO+0.3 v
ViLvDDIo=1.8v)3 Low-level input voltage -0.3 B IOVREF/2-0.3 v
Reu Built-inpull up resistor 50K 60K 70K ohm
Reo Built-in pull down resistor 50K 60K 130K® ohm
loL/loH(DS=0)%4 /| GPIO driving capability 0.5 - - mA
loL/loH(DS=1)! | GPIO driving capability 2.5 - - mA
loL/loH(DS=2)L | GPIO driving capability 3 . . mA
loL/loH(DS=3)! | GPIO driving capability 42 - - mA
VOH Output high level with loL/IoH loading VDDIO-0.5 B ) v
VOL Output low level with loL/IoH loading - B 0.4 v

Note:

1.  With Minimal loL/loH driving capability loading, 10 is garanteed to meet Vol < 0.4V or VOH >
(VDDIO-0.5V) spec.

2. Maximal GPIO loading is 6mA for application such as driving LED, which does not care about
Vol/Voh spec. Please set DS=3 for such application.
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o 0 ko

VDD18_AO supplies power to IOVREF.
Do not use this setting, it's too weak for most applications.

Test condition, GPIO pin voltage close to 0 V.
Test condition, GPIO pin voltage close to VDDIO(3.3 V).

4.5.2 Open Drain GPIO Specifications (For DIO_OD)

Symbol Parameter Min. Typ. Max. Unit
VirOD5V) High-level input voltage 1.5 55 \%
Vil OD5V) Low-level input voltage -0.3 0.8 \Y
Vin©OD3.3V) High-level input voltage 15 3.6 \Y
Vi OD3.3v) | Low-level input voltage -0.3 0.8 \
RPU/PD No built-in pull up/down resistor on OD 10 - - - ohm
o OD 10 driving low capability 4 6 mA
VOL Output low level with min lo loading 0.4 v
Note:

1. With Minimal loL driving capability loading, 10 is guaranteed to meet Vol<0.4V spec
2. Maximal GPIO loading is 6mA for application such as driving LED, which does not care about Vol

spec.

3. The Vil/Vih of OD PAD is irrelevant to VDDIO voltage

4.5.3 DDR3/DDR3L/DDR4/LPDDR3/LPDDR4 SDRAM Specifications

Recommended Operating Conditions

Symbol Parameter Min. Typ. Max. Unit
VDDQ 10 supply voltage(DDR3) 1.425 1.50 1.57 v
VDDOQ 10 supply voltage(DDR3L) 1.283 1.35 1.45 v
VDDQ 10 supply voltage(DDR4) 1.14 1.20 1.30 v
VDDQ 10 supply voltage(LPDDR3) 1.14 1.2 1.30 v
VDDQ 10 supply voltage(LPDDR4) 1.06 11 1.17 v
Vref Input reference supply voltage 0.49*VDDQ 0.5*vDDQ 0.51*vDDQ v
Note: The ' minimal VDDQ voltage in sleep mode is defined by memory.
DC specifications - DDR3/DDR3L mode
Symbol Parameter Min. Typ. Max. Unit
VIH DC input voltage high Vref +0.100 VDDQ v
VIL DC input voltage low VSSQ Vref-0.100 v
VOH DC output logic high 0.8*vDDQ v
VOL DC output logic low 0.2*vDDQ v
100 120 140
RTT Input termination resistance to VDDQ/2 54 60 66 ohm
36 40 44
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DC specifications — DDR4 mode

VdIVW total | Rx Mask voltage-p-p total 136 mv
VOH DC output logic high 0.9*vDDQ v
VOL DC output logic low 0.1*vDDQ v
200 240 280
100 120 140
67 80 93
RTT Input termination resistance to VDDQ 50 60 70 ohm
42 48 56
34 40 46
28 34 40

DC Specifications — LPDDR3 mode

VIH DC input voltage high Vref + 0.100 VvVDDQ v
VIL DC input voltage low VSSQ Vref-0.100 v
VOH DC output logic high 0.9*vDDQ v
VOL DC output logic low 0.1*vDDQ v

L . 100 120 140 ohm
RTT Input termination resistance to VDDQ 200 240 280

DC Specifications — LPDDR4 mode

VOH DC output logic high 0.9*VDDQ - - \%

VOL DC output logic low - - 0.1*vDDQ \Y,
216 240 264
108 120 132

Input termination resistance to & 80 88

RTT VDDOQ ohm
54 60 66
43.2 48 52.8
36 40 44

4.6 Recommended Oscillator Electrical Characteristics

A311D requires the 24MHz oscillator for generating the main clock source.
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Table 4-1. 2dMHz Oscillator Specification

Symbol | Description Min. Typ. Max. Unit Notes
Fo Nominal Frequency 24 MHz
-30 +30 ppm At 25 °C
Af/fo Frequency Tolerance
-50 +50 ppm At -20~85 °C
CL Load Capacitance 7.5 12 125 pF
ESR Equivalent Series Resistance 100 oHm
Note:

1. 10ppm Tolerance is preferred if 24MHz XTAL is also driving WIFI module.
2. Foruser external clock source, Please connect input clock output to SYS_OSCIN, let
SYS_OSCOUT floating.
3. The threshold of Xin inverter is around 0.9V (Xin range: -0.3V to +2.1V). Therefore, Following
suggestion for input clock.
* Suggestion 1: Without DC blocking capacitor, use a higher Vpp output TCXO. The high voltage

should be higher than 1.35V (VSWING >1.35V, 0V to >1.35V).
Suggestion 2: With DC blocking capacitor, re-bias the middle voltage at 0.9V, VSWING >2*0.45V;

4.7 Timing Information

4.7.1

I2C Timing Specification

The 12C master interface Fast/Standard mode timing specifications are shown below.

** SCL

Figure 4-1. 12C Interface Timing Diagram, FS mode

tsUDAT

lsu;sTA

,,,,,,,,

ViL=0.3Vpp
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Table 4-2. 12C Interface Timing Specification, SF mode

tR Rise time of SDA and SCL signals - 1000 - 300 ns
tF Fall time of SDA and SCL signals - 300 - 300 ns
fSCL SCL clock frequency - 100 - 400 KHz
tLOW LOW period of the SCL clock 4.7 - 1.3 - ps
tHIGH HIGH period of the SCL clock 4.0 - 0.6 - ps
tSu;STA Setup time for START 4.7 - 0.6 - ps
tSu;DAT Setup time for SDA 250 - 100 - ns
tSu;STO Setup time for STOP 4.0 - 0.6 - ps
tHd;STA Hold time for START 4.0 - 0.6 - ps
tHd;DAT Hold time for SDA 0 3.45 0 0.9 ps
tBuf Bus free time between stop and start 4.7 - 1.3 - ps
Note:

Driving strength of OD pin is not adjustable.
4.7.2 EMMC/SDIO Timing Specification

Timing specification for EMMC and SD are shown as below.
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Figure 4-2. EMMC HS200 Data Output Timing
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Table 4-3 HS200 Timing Specification
Symbol Parameter Min Max Unit
tPERIOD Cycle time data transfer mode 5 - ns
tISU output set-up time 14 - ns
tIH output hold time 0.8 - ns
Figure 4-3. EMMC HS200 Data Input Timing
g tperIOD -'
veea .
CLOCK Vv \
OUTPUT L \
VSS.
-t / / teu - tvw - VCCQ
\ e - oS
\lm-i.......\;r ............ ,‘_.,".[_._.,_‘J_’QH
CMD.DAT[7-0] \ VALID /
INPUT WINDOW
Vou... .Y . ed Vo
T v
! \
............... vés
Table 4-4 HS200 Timing Specification
Symbol | Parameter Min Max Unit
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Device output momentary phase from CLK input to
tPH CMD or DAT line output. 0 2 Ul

Does not include a longterm temperature drift.

Delay variation due to temperature change after
tuning.

ATPH Total allowable shift of output valid window (TVW) Z'S’ggéACT)z' 1550(AT=90deg.C) | ps
from last system Tuning procedure ATPH is 2600ps
for AT from -25 °C to 125 °C during operation.

tvW Valid Data Simple window 0.575 - Ul

Figure 4-4. SDIO(SDR104) Clock Signal Timing Diagram

L teik
Voo™ . i
AV V
SDCLK OUTPUT F :Vc':* H
V"_ 1 l ' \ VIL
Ves = > ety it

Table 4-5 SDIO(SDR104) Clock Timing Specification

Symbol Parameter (SDR104 Mode) Min Max Unit
tCLK clock period Data Transfer Mode(PP) 4.8 - ns
Duty Clock Duty 30 70 %
tCR clock rise time - 0.96 ns
tCF clock fall time - 0.96 ns

Figure 4-5. SDIO(SDR104) Output Timing Diagram

VDDIO """"""
Vgg=-m--------- E
H ts : ty o
VDDIO """""" r_’! 1
V
CMD OUTPUT X H
Not Valid Valid
DATI[3:0] ' v,
OUTPUT Vgg------------ 0
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Table 4-6 SDIO(SDR104) Timing Specification

Inputs CMD, DAT (referenced to CLK)
Symbol Parameter Min Max Unit
tIS input set-up time 1.4 - ns
tIH input hold time 0.8 - ns
Note:SD card interface uses SDIO protocol
4.7.3 NAND Timing Specification
Nand timing specifications are shown as below.
Figure 4-6 Async Waveform for Command/Address/Data Output Timing
CLE
ALE |
S
5 }JﬂZIS I'rtﬁ.l..‘.'- :'QEHJ'rC
1P
WE# ![ ;E
D5 | tDH
10[7-0]
Figure 4-7 Async Waveform for Address Output Cycle
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Figure 4-8 Async Waveform for Sequential Data Read Cycle(After Read)-EOD Mode
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Table 4-7 Nand Timing Specifications
Symbol Parameter(Asynchronous) (mode 5) Min Max Unit
tCLS CLE setup time 10 - ns
tCLH CLE hold time 5 - ns
tALS ALE setup 10 - ns
tALH ALE hold 5 - ns
tDS Data setup time 7 - ns
tDH Data hold time 5 - ns
twC WE# cycle time 20 - ns
tWP WE# pulse width 10 - ns
tWH WE# high lold time 7 - ns
tREA RE# access time - 16 ns
tOH Data output hold time 15 - ns
tRLOH RE#-low to data hold time (EDO) 5 - ns
tRP RE# pulse width 10 - ns
tREH RE# high hold time 7 - ns
tRC RE# cycle time 20 - ns
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4.7.4 SPICC Timing Specification
Figure 4-9. SPICC Timing Diagram
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Table 4-8. SPICC Master Timing Specification
Symbol Description Min. Max. Unit
fCLK Clock Frequency 1 80 MHz
TCH Clock high time 5 ns
TCL Clock low time 5 ns
TLS1 CS fall to First Rising CLK Edge 50 ns
TSET Data input Setup Time 4 ns
THOL Data input Hold Time 4 ns
TLH Minimum idling time between transfers(minimum ss high time) 5 ns
4.7.5 SPIFC Timing Specification
Figure 4-10. SPIFC Serial Input Timing Diagram
tSHSL
CS#
tCHSL [»}-tsLCH tCHSH tSHCH
- '\
SCLK / \___/
tDVCH < tCHCL
tCHDX tCLCH
S MSB L LSB)@(/////////
SO High-Z o
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Figure 4-11. SPIFC Out Timing Diagram
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Table 4-9. SPIFC Master Timing Specification

Symbol Parameter(Clock 41.7MHz) Min Max Unit
fRSCLK Clock Frequency for READ instructions 50 Mhz
tCH Clock High Time 8 ns
tCL Clock Low Time 8 ns
tCLCH Clock Rise Time (peak to peak) 0.1 Vins
tCHCL Clock Fall Time (peak to peak) 0.1 Vins
tSLCH CS# Active Setup Time (relative to SCLK) 4 - ns
tCHSH CS# Active Hold Time (relative to SCLK) 4 - ns
tDVCH Data In Setup Time 2 - ns
tCHDX Data In Hold Time 3 - ns
tSHQZ Output Disable Time (relative to CS#) 8 ns
tCLQV Clock Low to Output Valid 6 ns
tCLQX Output Hold Time 1 ns
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4.7.6 Ethernet Timing Specification

Figure 4-12. Management Data Timing Diagram
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Table 4-10. Management Data Timing Specification
Symbol Description Min. | Typ. | Max. [ Unit Notes
tMDC MDC clock Period 400 500 ns From MAC
tMDCSU | Setup time to rising edge of MDC 10 ns
tMDCHD | Hold time to rising edge of MDC 10 ns

RMII CLK \ /:/

Figure 4-13. RMIl Timing Diagram
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Table 4-11. RMIl Timing Specification
Symbol Description Min. | Typ. | Max | Unit Notes
tREFCLK RMII clock period 20 ns 50MHz from PHY
tOSU TXD & TX_EN setup time to rising edge of RMII 18 10 ns To PHY
clock
{tOHD TXD & TX_EN hold time to rising edge of RMII 14 10 ns To PHY
clock
tISU RXD & DV setup time to rising edge of RMII clock | 1.0 10 ns From PHY
tIHD RXD & DV hold time to rising edge of RMII clock 1.0 10 ns From PHY
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Figure 4-14. RGMII Receive Timing Diagram

L tRX_CLK ‘i
1 T
| |
| | ] | | |
| | | | | | |
| [} | | [}
| | | | | |
, , | 1tIHDO : , ' | 1tIHDO :
| ! ! | ! !
RGMII RXD[3:0] X T X X X H X
| |
RGMII RX_DV A\ / N_ 1/
| | | | [} |
tisuo ! : : : : tisuo ! : : : :
' ] I tHD1 ' ] ! tHD1
Dy R —
tisu1, ! o ! tisu1, ! 1o !
[ oA
! : i ~2ns ! : E ~2ns
Table 4-12. RGMII Receive Timing Specification
Symbol Description Min. | Typ.+| Max | Unit Notes
tRX_CLK | RGMII RX_CLK clock period 8 ns IlaﬁsYMHz from
{SETUP RXD[3:0] & RX_DV setup time (PHY internal 12 ns From PHY
delay enabled)
tHOLD RXD[3:0] & RX_DV hold time (PHY internal delay 12 ns From PHY
enabled)
RXDI[3:0] & RX_DV skew between these 5
ISKEW signals (PHY internal delay disabled) 05 05 ns From PHY
When PHY internal delay is enabled, check setup/hold timing.
When PHY internal delay is disabled, check signal skew.
Figure 4-15. RGMII Transmit Timing Diagram
: tREFCLK :
| |
: ! ! : | |
| | | | | | |
| [} | | [}
| | | | | |
| , | 1tOHDd ' ) | 1tOHDJ
| |
: el | 1 !
RGMII TXD[3:0] X T X X X N X
RGMII TX_EN il | A Nt | /i
woswo 1! i i i woswo !l i i i
: o | tOHD1 : ] : | tOHD1
tosug,_ | Lo ! tosug_ | b !
[ Yoo
I i ~2ns I i ~2ns
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Table 4-13. RGMII Transmit Timing Specification

Symbol Description Min. | Typ. | Max | Unit Notes
tTX_CLK RGMII TX_CLK clock period 8 ns 125MHz to PHY

TXD & TX_EN setup time to rising edge of RGMI|

clock (no clock delay added) 1 ns From PHY
[(O]V]

TXD & TX_EN setup time to rising edge of RGMII |

clock (clock delay added) 0.9 ns From PHY

RXD & DV hold time to rising edge of RGMII

clock (no clock delay added) 08 ns FrQ PHY
tOHD

RXD & DV hold time to rising edge of RGMII 27 ns Erom PHY

clock (clock delay added)

4.7.7 Audio Timing Specification
There are two modes for the audio 12S/TDM interface: Master mode and Slave mode, as shown below.
Figure 4-16 Output Data of SCLK Rising Edge TDM/I2S Timing, Master Mode

l T
l- tRC I tHC
SCLK | b
(output) tLC \
i} i L
tdly
WS/Dout
(output)
t hd din | t su din
Din
(input)

Note: Input data was sampled on SCLK rising/falling edge via software setting.
Figure 4-17 Output Data of SCLK Falling Edge TDM/I2S Timing, Master Mode

| T

- tRC |

tLC

SCLK y
(output) tHC /

tdly

WS/Dout
(output)

thddn —mM— t su din

Din
(input)

Note: Input data was sampled on SCLK rising/falling edge via software setting.
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Table 4-14 Audio 12S/TDM Timing Specification, Transmitter, Master Mode

Transmitter (master mode)

Symbol Parameter Min Typ Max Unit
T Clock period 10 ns
tHC High level of SCLK 0.35 T
tLC Low level of SCLK 0.35 T
tRC Edge time of SCLK 0.15 T
tdly Delay from SCLK to WS -2 3 5

Tsu din Setup time of Din 4 ns
Thd din Hold time of Din 4 ns

Note: Measure point refer to parameter Vih, ViL of Normal GPIO specifications.
Figure 4-18 Output Data of SCLK Rising Edge TDM/I2S Timing, Slave Mode

| T

l— tRC | tHC
SCLK | b
(input) \ tLC \

R 1 X

tdly
Dout
(output)
thddn —mM— t su din

WS/Din
(input)

Note: Inputdata was sampled on SCLK rising/falling edge via software setting.
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Figure 4-19 Output Data of SCLK Falling Edge TDM/I2S Timing, Slave Mode

T

- |- tRC I

tLC

SCLK y
(input) /

tHC |

tdly

Dout
(output)

thddn —M t su din

WS/Din
(input)

Note: Input data was sampled on SCLK rising/falling edge via software setting.

Table 4-15 Audio 12S/TDM Timing Specification, Transmitter, Slave Mode

Transmitter (slave mode)

Symbol Parameter Min Typ Max unit
T(out) Clock period 40 ns
T(in) Clock period 10 ns
tHC High level of SCLK 0.35 T
tLC Low level of SCLK 0.35 T
tRC Edge time of SCLK 0.15 T
tsu din Setup time of WS/Din 4 ns
thd din Hold time of WS/Din 4 ns
tdly Delay between SCLK and Dout 2 12 15 ns

Note: Measure point refer to parameter Vih, ViL of Normal GPIO specifications.

4.7.8 PDM Timing Specification
Figure 4-20 PDM Timing Diagram
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T=1/fCLOCK

PDM_DCLK o -

PDM_DIN
(SELECT=VDD)

= Vil

- /-~ Vih
HighZ
SELECT=H

A |
1 Sample poin!:
!

5 R

' ' SETUP | tHOLD '
PDM_DIN \ HghZ |
SELECT=L L

SELECT=L

(SELECT=Ground) / \

A
1Sample point,

SEFUP™ |~ tHOLD !

PDM_SYS_CLOCK
(SOC Internal)

Sample Position

00 (123|850 @® (0|1 (2|34 |5| @©@0@® |0 [1|000

(By register)
Table 4-16 PDM Timing Specification
Parameter Symbol Min. Typ. Max. Units.
PDM clock period tDCLK 200 ns
PDM clock duty cycle tHIGH/LOW | 48% 52% tDCLK
PDM Data setup time tSETUP 20 ns
PDM Data hold time tHOLD 20 ns
Sys clock period tSYSCLK 5 7.5 ns
Note:

1.Default PDM_SYS_CLOCK=133MHz

2.For Sample position, please refer to PDM register PDM_CHAN_CTRL,PDM_CHAN_CTRL1
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4.7.9 UART Timing Specification

Figure 4-21 Figure UART Timing Diagram

XY

:47
]
RTS /
i
'

—

|
tTXSTOP 1
|

Table 4-17 UART Timing Specification

<

Midpoint of STOP bit

Parameter Symbole Min. Max. Units.
Delay time ,CTS high before midpoint of stop bit tTXSTOP - 0.5 Bit Periods
Delay time ,midpoint of stop bit to RTS hgih tSRTS - 0.5 Bit Periods
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4.8 Power Consumption

Note: Value listed here is estimated typical max value tested. Enough margin in circuit needs to be

reserved.

Symbol C'vll,?)r(éwtum Note

\VDDCPU_A 6 A -

\VDDCPU_B 1.2A

\VDD_EE 4 A -

\VDD_DDR 400 mA

\VDDQ 600 mA Note: Peak SOC + DRAM VDDQ current is up to 1.5A with 2 ranks DDR3.
Symbol coment  lounrent  ote
\VDD18_AO_XTAL 1 mA - EFUSE: Max 100 mA when programing EFUSE.
\VDDAO_0V8 22 mA - -
IAVDDOV8_USB_PCIE| 58 mA -

IAVDDOV8_HDMI 23 mA - At 6 Gbps mode
IAVDD_DDRPLL 6 mA -

IAVDD18 ENET 40 mA - -

IAVDD18_ AUDIO 4 mA 6.6 mA -

IAVDD18_ PCIE 45mA N At 5 Gbps mode
IAVDD18_ HDMI 3.3 mA - -

IAVDD18 SARADC 1.2 mA

IAVDD18_ CVBS 48 mA

IAVDD18_MIPIDSI 40 mA

IAVDD18_MIPICSI 40 mA -

IAVDD18 USB 13.8 mA 17 mA Per channel
IAVDD33 USB 7 mA - Per channel
IAVDD18 DPLL 35 mA --

\VDDIO - - Note

Note:

VDDIO=1.8V, DS=3, output 200MHz clock:
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1) 10 pad itself consumes about 1.4mA.

2) Driving a 550hm trace with length of 50mm and width of 0.1mm will consumes about 2.8mA
additional current (low impedance trace consumes more power)

3) Base #2, add 5pF cap will consumes about 1.8mA additional current, total about 6mA
4) When VDDIO=3.3V, GPIO consumes about 70% higher current, about 13mA

5) Internal & external pull down resistor consumes additional current

4.9 Storage and Baking Conditions

The processor is moisture-sensitive device of MSL level 3, defined by IPC/JEDEC J-STD-020. Please
follow the storage and backing guidelines.

1) Calculated shelf life in sealed bag: 12 months at <40°C and <90% relative humidity (RH).

2) After bag is opened, devices that will be subjected to reflow solder or other high temperature process must be
a) Mounted with 168 hours of factory conditions <30°C/60% RH, or
b) Stored per J-STD-033

3) Devices require bake, before mounting, if Humidity Indicator Card reads >10%.

4) If baking is required, refer IPC/JJEDEC J-STB-033 for baking process.
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5. Power On Config

3 Boot pins are used as power on config (POC) pins, to set the booting sequence.

POC setting is latched at the rising edge of reset signal.

3 POC pins are all pull high internal, CPU will try to boot from nand/eMMC first, if fails than try to boot from SD
CARD, still fails then try to boot from USB (PC).

External 4.7K ohm pull down resistors can be used to change the POC setting. The resistors should be placed on
right location, avoid stubs on high speed signals.

A311D’s Power On Configuration is listed as following:

Table 5-1. Power On Configuration Pin Table

POC Boot Pin Name Pull low Pull high
POCO Boot [4] SPI NAND First SPI NAND boot first Default sequence
POC1 Boot [5] USB First USB boot first Default sequence
POC2 Boot [6] SPI NOR First SPI NOR first Default sequence
Booting Sequence Diagram
POC_2
No. POC_0 POC_1 (SPI NOR 1st _Boot 2nd_ Boot 3rd _Boot 4th _Boot
(SPI_NAND) | (USB_BOOT) eMMC/NAND ) device device device device
1 0 0 0 USB (short | gp NOR NAND/eMMC | SD Card
delay)
2 0 0 1 USB (short | \ AND/eMMC | SD Card -
delay)
3 0 1 0 SPI_NOR NAND/eMMC | SD Card USB
4 0 1 1 SPI_NAND NAND/eMMC | USB -
5 1 0 0 USB (short | op NOR NAND/eMMC | SD Card
delay)
6 1 0 1 USB (short | \ AND/eMMC | SD Card -
delay)
7 1 1 0 SPI_NOR NAND/eMMC | SD Card USB
8 1 1 1 NAND/eMMC | SD Card USB -
Note:

If GPIOC is not work as SDIO port, please do not pull CARD_DET(GPIOC_6) low when system booting
up, to avoid romcode trying to boot from SD CARD.
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6. Recommended Power on/down Sequence

Example power on sequence:

YVDDAO 3.3V (VCC 3.3V can be later) RESET
3V 80%
|
i
2y YVDDIO ARC1§(dther 1.8V can be later)
l’ =
r |
‘,‘ ; DDR_VDDQ
v — ‘.‘ VDD EE !
- 1
F i
/ !
H | !
: T
|

240ms

|
I
I
i
: i
{ 0. 5ms ;‘ ~ 7
I
i
I

i
i
"~

Z20ns

Note:

1) Alltest values refer to 80% of typical power voltage.

2) VDDAO_3.3V & VCC3.3V should ramp up > 0.5ms laterthan VDD_EE.

3) All power sources should get stable within 20ms (except for DDR_VDDQ).

4) No sequence requirement between VDD18 AO. and VDD_EE. No sequence requirement between
VDDCPU_A & VDDCPU_B & DDR_VDDQ and other power source.

5) VDDIO_AO18 should ramps up earlier or at the same time with VDDAO_ 3.3V & VCC3.3V,
VDDAQO_3.3V & VCC3.3V should never be 2.5V higher than VDD18_AO.

6) RESET_n should keep low for at least 40ms after power up (except DDR_VDDQ).

Please refer to reference schematics.

Example of power down sequence:

Power OFE Sequence

VDDAO 3.3V RESET
3V -+ \
2V 1 VDDIO AO18 (Test point Reset =1.5V) \

DDR VDDQ
v -+

VDD EE 80%

t
% e

Note:
A reset IC should monitor VDDIO3.3V, output lower (lower than 1.5V) before other power rails turning
off. There is no power off sequence between other power rails.
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7. Mechanical Dimensions

The A311D processor comes in a 52x46 ball matrix FCBGA RoHS package. The mechanical dimensions
are given in millimeters as the following figures.

Figure 7-1 Dimensions

(2X)
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l s oA
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14.30 H oz — ({0400 REF 0.600}
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-v‘\_‘
| SN
| :
| b
| 3
! b
| = b E]
S (N | 151
| o 3 5
’ e
i P
| D
i b B
’ &
| i
! g
| B @00
§ (2X) 300 O
1 u a T n EEATE [EEEEXD T T
| [oas[c _ J‘:Az e e e e e s
S A

TOP VIEW SIDE VIEW BOTTOM VIEW

e
A1
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01 (2019-05-05) Amlogic, Ltd. Proprietary 74



A311D Datasheet 8 System

8. System

This part describes the A311D system architecture from the following aspects:

* MEMORY MAP

* POWER DOMAIN

* CPU and GPU SUBSYSTEM

* CLOCKAND RESET UNIT

e SYSTEM BOOT

* GENERAL PURPOSE INPUT/OUTPUT (GPIO)

* INTERRUPT CONTROLLER

* DIRECT MEMORY ACCESS CONTROLLER (DMAC)
* TIMER

* Crypto
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8.1 Memory Map

A311D’s memory map is listed as following in Table 8-1.

Table 8-1 A311D Memory Map

START END REGION (NORMAL)
FFFF0000 FFFFFFFF A53_ROM
FFFE8000 FFFEFFFF
FFFAO000 FFFE7FFF AHB SRAM
FFE80000 FFFOFFFF
FFE40000 FFE7FFFF mali
FFEODOOO FFE3FFFF
FFEOB00O FFEOCFFF
FFE09000 FFEOAFFF USBCTRL
FFEO07000 FFEOSFFF EMMCC/NAND
FFEO05000 FFEO6FFF EMMCB
FFE03000 FFEO4FFF EMMCA
FFE02000 FFEO2FFF BT656
FFE01000 FFEOLFFF HTX_HDCP22
FFE00000 FFEOOFFF
FFD26000 FFDFFFFF
FFD25000 FED25FFF SC
FFD24000 FFED24FFF EE_UART_O
FFD23000 FFD23FFF EE_UART 1
FFD22000 FFD22FFF EE_UART_2
FFD21000 FFD21FFF
FFD20000 FFD20FFF
FFD1F000 FFD1FFFF EE_12C_MO
FFD1EO00 FFD1EFFF EE _12C_M1
FFD1D000 FFD1DFFF EE_I2C_M2
FFD1C000 FFD1CFFF EE_I2C_M3
FFD1B000 FFD1BFFF PWM_AB
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START END REGION (NORMAL)
FFD1A000 FFD1AFFF PWM_CD
FFD19000 FFD19FFF PWM_EF
FFD18000 FFD18FFF MSR_CLK
FFD17000 FFD17FFF
FFD16000 FFD16FFF
FFD15000 FFD15FFF SPICC_1
FFD14000 FFD14FFF SPIFC
FFD13000 FFD13FFF SPICC_O
FFD12000 FFD12FFF
FFD11000 FFD11FFF
FFD10000 FFD10FFF
FFDOF000 FFDOFFFF ISA
FFDOEOOQO FFDOEFFF PARSER
FFDODO00O FFDODFFF
FFDOCO00 FFDOCFFF SANA
FFDOBO000O FFDOBFFF STREAM
FFDOAOOO FFDOAFFE ASYNC_FIFO
FFD09000 FFDO9FFF ASYNC_FIFO2
FFD08000 FFDOSFFF ASSIST
FFDO7000 FFDO7FFF MIPI_DSI_HOST
FFDO06000 FFDO6FFF STB
FFDO05000 FFDOSFFF AIFIFO
FFD04000 FFDO4FFF
FFDO03000 FFDO3FFF
FFD02000 FFDO2FFF
FFDO01000 FFDO1FFF RESET
FFDO0000 FFDOOFFF
FFC08000 FFCFFFFF
FFC00000 FFCO7FFF GIC
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START END REGION (NORMAL)
FFB00000 FFBFFFFF GPV
FF950000 FFAFFFFF
FF940000 FFO4FFFF GE2D
FF900000 FFO3FFFF VPU
FF80B000 FF8FFFFF
FF80A000 FF80AFFF AO_MAILBOX
FF809000 FF809FFF SAR_ADC
FF808000 FF808FFF IR_DEC
FF807000 FF807FFF PWM_AB
FF806000 FF806FFF AO_I2C_S0
FF805000 FF805FFF AO_12C_MO
FF804000 FF804FFF AO_UART2
FF803000 FF803FFF AO_UART
FF802000 FF802FFF PWM_CD
FF801000 FF801FFF
FF800000 FF800FFF RTI
FF660000 FF7FFFFE
FF65E000 FF65FFFF
FF65C000 FF65DFFF
FF65A000 FF65BFFF
FF658000 FF659FFF
FF656000 FF657FFF EQ_DRC
FF654000 FF655FFF MIPI_adapter
FF652000 FF653FFF CSI2_PHY1
FF650000 FF651FFF CSI2_PHYO
FF64E000 FF64FFFF RESET_SEC
FF64C000 FF64DFFF ETH_PHY
FF64A000 FF64BFFF AUDIO_LOCKER
FF648000 FF649FFF PCIE_A
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START END REGION (NORMAL)
FF646000 FF647FFF PCIE_PHY
FF644000 FF645FFF MIPI_DSI_PHY
FF642000 FF643FFF AUDIO
FF640000 FF641FFF PDM
FF63E000 FF63FFFF DMA
FF63C000 FF63DFFF HIU
FF63A000 FF63BFFF USBPHY21
FF638000 FF639FFF DMC
FF636000 FF637FFF USBPHY20
FF635000 FF635FFF
FF634C00 FF634FFF TS_DDR
FF634800 FF634BFF TS_PLL
FF634400 FF6347FF PERIPHS_REG
FF634000 FF6343FF
FF632000 FF633FFF ACODEC
FF630000 FF631FFF EFUSE
FF620000 FF62FFFFE DOS
FF610000 FF61FFFF WAVEL
FF600000 FF60FFFF HDMITX
FF500000 FF5FFFFF USBO
FF400000 FF4FFFFF USB1
FF3F0000 FF3FFFFF ETH
FF3EO0000 FF3EFFFF CClI
FF180000 FF3DFFFF
FFO00000 FF3EFFFF
FF140000 FF17FFFF ISP
FF100000 FF130000 Neural Network Accelerator
FFO00000 FFOFFFFF AXI_SRAM
FEO00000 FEFFFFFF DDR_CTRL
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START END REGION (NORMAL)
FC000000 FDFFFFFF PCIE_AXI
FA000000 FBFFFFFF

F6000000 FOFFFFFF FLASH

F5800000 F5FFFFFF A53_DBG
F5000000 F57FFFFF A73_DBG

0 FAFFFFFF DDR

Below is the DDR bus.
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Figure 8-1 A311D DDR Bus
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8.2 Power Domain
Figure 8-2 shows the power domain of A311D.

Figure 8-2 Power Domain
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8.2.1 Top Level Power Domains

The power supplies for the different domains must follow a specific power supply order: The A53/A73 can’t
be powered without the EE domain. The EE domain can’t be powered up without the AO domain. If you
read Table 8-2 left to right then right to left, that's essentially the power up/down sequence for the entire
chip.

Table 8-2 Power on Sequence of Different Power Domains

glr\:vays EE Domain A73 Domain A53 Domain
Mali and L2 L2
Logic EE Logic | DOS and CPUO | CPU1 | CPU2/3 CPUO | CPU1
VPU Cache Cache

STATE 0O The A73 domain must be off if the
All off Off OFF EE domain is OFE OFF OFF OFF
STATE 1 The A73 domain must be off if the
AO ON only ON Off OFF EE domain is OFE OFF OFF OFF
STATE 2
A53/A73 OFF On On ON/OFF Off Off Off Off OFF OFF OFF
only
STATE 3

On On ON/OFF ON Off Off ON OFF OFF
L2C ON only
STATE 4
SMP - On On ON/OFF ON On Off ON ON OFF
example
STATE 5
SMP - On On ON/OFF ON On On ON ON ON
example

8.2.2 A53/A73 Big Little Power Modes

The A53 and a73 domainiis the last to power up and the first to power down. The A73 domain itself consists
of a quad (4) CPU; an L2 cache controller and an SCU. The A53 domain itself consists of a dual (2) CPU,
an L2 cache-controller and an SCU. The A53 CPU boots with the SCU/L2 powered and CPUO powered.
After CPUO boots, subsequent CPU’s can be enabled and disabled independently of one another using
the control bits described below. A73 domain is default shut down. Before power on CPUs inside A73,
should boot up SCU/L2. Then we can power on any cores of a73 domain.The flow-diagram below
illustrates the transition to each legal state.
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Table 8-3 Power On Sequence of A53
A53 CPUO CPU1 A53_pwr
Domain Power Sleep bit Bit[2] Bit[4]
(1 = power off) 0xff8000E4 0xff8000E4
Bit[16] Bit[17]
Domain Power Acknowledge bit
0xff8000E4 0xff8000E4
Input Signal isolation bit Bit[0] Bit[1] Bit[12]
(1 = isolated) 0xff8000EO 0xff8000EO 0xff8000EO
Output signal isolation bit Bit[0] Bit[1] Bit[12]
(1 = isolated) 0xff8000EO 0xff8000EO 0xff8000EO
Table 8-4 Power On Sequence of A73
A73 CPUO CPU1 CPU2 CPU3 A73_pwr
Domain Power Sleep bit Bit[2] Bit[4] Bit[6] Bit[8]
(1 = power off) 0xff80034C | Oxff80034C | Oxff80034C | 0xff80034C
Domain Power Acknowledge bit Bit[16] Bit[17] Bit[18] Bit[19]
0xff80034C | 0xff80034C | Oxff80034C | Oxff80034C
Input Signal isolation bit Bit[0] Bit[1] Bit[2] Bit[3] Bit[12]
(1 = isolated) 0xff800348. | 0xff800348 0xff800348 0xff800348 | 0xff800348
Output signal isolation bit Bit[O] Bit[1] Bit[2] Bit[3] Bit[12]
(1 = isolated) 0xff800348 | Oxff800348 0xff800348 0xff800348 | 0xff800348
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Figure 8-3 Power Seuquence of A53/A73
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8.2.3 EE Top Level Power Modes

EE domain is powered off by DC-DC. VDD_EE also share the same VDD with VDDCE of A53/A73 memory
arrays. So if EE domains is shut off, A53/A73 memory is also shut off. That does not matter. Before EE
power domain is shut off, A53/A73 should be shut off at first.
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Table 8-5 Power Sequence of DOS
DOS VDEC HEVC HCODEC HEVC ENCODER
Domain Power Sleep bit | pi[3:2] Bit[7:6] Bit[1:0] Bit[25:24]
(1 = power off) OXFF8000E8 OXFF8000E8 OXFFS8000ES OXFFS8000ES
Domain Power . . . .
Acknowledge bit Bit[1] Bit[3] Bit[0] Bit[12]
0XFF8000FO0 0XFF8000FO0 0XFF8000FO0 0XFF8000F0
Input Signal isolation bit | Bit[6] Bit[10] Bit[4] Bit[12]
(1 = isolated) 0XFF8000EC 0XFF8000EC 0XFF8000EC 0XFF8000EC
Output signalisolation: | gjyr7) Bit[11] Bit[5] Bit[13]
_ 0XFF8000EC 0XFF8000EC 0XFF8000EC 0XFF8000EC
(1 = isolated)
Memory Power
Down/Up 0 = powered 0xff62fccO Oxff62fccc Oxff62fcc8 0xff62fce4
onl = powered off
Reset_n 0xff62fc00 0xff62fcd0 0xff62fclc 0xff62fcdc
Table 8-6 Power Sequence of VPU
VPU VDEC
Domain Power Sleep bit Bit[8]
(1 = power off) 0XFF8000ES8
Domain Power Acknowledge bit Bit[9:8]
0XFF8000F0
Input Signal isolation bit Bit[9]
(1 = isolated) O0XFF8000E8
Bit[31:0]
O0XFF63C104
Bit[31:0]
Memory Power Down/Up
O0XFF63C108
0x00000000 = powered on )
Bit[31:0]
OxFFFFFFFF= powered off
O0XFF63C134
Bit[15:8]
0XFF63C100
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Table 8-7 Power Sequence of ISP

ISP
Domain Power Sleep bit Bit[18]
(1 = power off) 0XFF8000E8
Domain Power Acknowledge bit Bit[19:18]
0XFF8000F0
Input Signal isolation bit Bit[18]
(1 = isolated) 0XFF8000E8
Bit[31:0]
Memory Power Down/Up
O0XFF63C114
0x00000000 = powered on
Bit[31:0]
OXFFFFFFFF= powered off
O0XFF63C118

Table 8-8 Power Sequence of Neural Network Accelerator

Neural Network Accelerator

Domain Power Sleep bit Bit[16]
(1 = power off) OXFF8000E8
Domain Power Acknowledge bit Bit[17:16]
0XFF8000FO0
Input Signal isolation bit Bit[16]
(1 = isolated) O0XFF8000ES8
Bit[31:0]
Memory Power Down/Up
0XFF63C10C
0x00000000 = powered on )
Bit[31:0]
OXFFFFFFFF= powered off
0XFF63C110

8.2.4 Mali Power Modes

The G52 block sits within the EE domain and the G52 module itself has 4 distinct power domains:

* GL(Always ON[EE])
» CG(PDO0)

» SCO(PD1)

» SC1 (PD2)

Power on sequence: GL>CG—>(SC0,SC1)
Power off sequence: (SC0,SC1)> CG > GL

8.2.5 Power/Isolation/Memory Power Down Register Summary

Below lists the registers related to power domain.
Each register final address = 0XFF800000 + offset * 4
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AO_RTI_PWR_CNTL_REGO 0x04

Bit(s) | R/W | Default | Description

31-24 | R 0 Unused

17-16 | RW | O Unused

15 RW | 0 Unused

14 RW | 1 Set to 1 to enable the crystal clock throughout the AO domain. Set to 0 to disable the crystal
clock (and therefore save power)

13 R/W | 0 Reserved
ALT_32K_INPUT_SEL:

12-10 | RW | O 000 = XTAL generate 32k
001 = gpio pad
EE_RESET_N: This bit is OR'd with the RESET_N signal from the pad to generate a new

9 rRW | 1 signal caIIe_d reset_n_to_ge. Reset_n_to__ee is the general r_eset for thg entire Everythin_g
Else domain. Therefore, if EE_RESET_N is set low, the entire Everything Else domain is
reset.

8 rRW | 0 RTC_OSCIN_SEL: Set this.bit tolto muxjhe RTC 32khz crystal in placg of the clk81 signal
that comes from the Everything Else domain to drive the Always On domain.

7 RW | 0 Unused

6 RW | 0 Unused

5 RW | O Unused

4 RW | O Ee_iso_in_en

3 RW | O Ee iso_out_en

2 R/W | 0 Unused

1 RW | O Reset iso_en

0 RW | O Unused

AO_RTI_PWR_SYS CPU_CNTLO  0x38

Bit(s) | R/W | Default | Description

31-30 | R - A53_pwrectli3 (readback)

29-28 | R - A53_pwrectli2 (readback)

27-26 | R - A53_pwrectlil (readback)

25-24 | R - A53_pwrctliO (readback)

23-22 | RIW | 0x3 A53_pwrctli3

21-20 | R/IW | 0x3 A53_pwrctli2
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Bit(s) | R/W | Default | Description

19-18 | R/W | Ox3 A53_pwrctlil

17-16 | RW | O A53_pwrctli0

15-0 RW | 0 unused
AO_RTI_PWR_SYS_CPU_CNTL1  0x39

Bit(s) | R/W | Default | Description

31-24 | R 0 unused

23-16 | R - A53 sleep status

15-10 | RW | O Unused

9-8 R/W | 3 CPU3_SLEEP

7-6 R/W | 3 CPU2_SLEEP

5-4 R/W | 3 CPU1_SLEEP

3-2 R/W | 0 CPUO_SLEEP

1 RW | 0 Unused

0 RW | 0 Unused
AO_RTI_GEN_PWR_SLEEP0O  0x3a

Bit(s) | R/W | Default | Description

31-8 R/W | 0 unused

7 RW |1 DOS_HEVC D1 _PWR_OFF

6 RW | 1 DOS_HEVC_PWR_OFF

5 RW | 1 DOS_VDEC2 D1 PWR_OFF

4 RW | 1 DOS_VDEC2 PWR_OFF

3 RW | 1 DOS_VDEC1_D1_PWR_OFF

2 RW | 1 DOS_VDEC1_PWR_OFF

1 RW |1 DOS_HCODEC_D1_PWR_OFF

0 RW | 1 DOS_HCODEC_PWR_OFF
AO_RTI_GEN_PWR_ISO0 0x3b

Bit(s) | R/W | Default | Description

31-12 |RW | O unused

11 RW | 1 DOS_HEVC_OUT_EN
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10 RW |1 DOS_HEVC_IN_EN
9 RW | 1 DOS_VDEC2_ISO_OUT_EN

8 RW | 1 DOS_VDEC2_ISO_IN_EN

7 RW | 1 DOS_VDEC1_ISO_OUT_EN

6 RW | 1 DOS_VDEC1_ISO_IN_EN

5 RW | 1 DOS_HCODEC_ISO_OUT_EN
4 RW | 1 DOS_HCODEC_ISO_IN_EN

3 RW | 1 GPU_ISO_OUT_EN

2 RW | 1 GPU_ISO_IN_EN

1 RW | 1 Unused

0 RW | 1 Unused

AO_RTI_GEN_PWR_ACKO 0x3c

Bit(s) | R/W | Default | Description

31-10 | R 0 Reserved

9 RW | 1 VPU_ACK

8 RW | 1 HDMI_ACK

7 RW |1 MALI_PWRUP_ACK][3]

6 RW | 1 MALI_PWRUP_ACK]3]

5 RW | 1 MALI_PWRUP_ACK][3]

4 RW | 1 MALI_PWRUP_ACK][3]

3 RW | 1 DOS_HEVC

2 RW | 1 DOS_VDEC2

1 R/W | 1 DOS_VDEC1

0 RW | 1 DOS_HCODEC
AO_RTI_GEN_PWR_SYS_CPU_MEM_PDO0 0x3d

Bit(s) R/W Default Description

31-0 R/W OxFFF00000 | Unused
AO_RTI_GEN_PWR_SYS_CPU_MEM_PD1  0x3e

Bit(s) R/W Default Description

31~8 - 0 0
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7~0 R/W 0x03f Reserved
AO_RTI_PWR_SYS _CPUB_CNTLO 0xd2

Bit(s) | R/W | Default | Description

31-30 | R - A73_pwrctli3 (readback)

29-28 | R - A73_pwrctli2 (readback)

27-26 | R - A73_pwrctlil (readback)

25-24 | R - A73_pwrctliO (readback)

23-22 | RIW | 0x3 A73_pwrctli3

21-20 | RIW | 0x3 A73_pwrctli2

19-18 | R/W | 0x3 A73_pwrctlil

17-16 | R/W | 0x3 A73_pwrctlio

15-0 RW | O unused
AO_RTI_PWR_SYS_CPUB_CNTL1 0xd3

Bit(s) | R/W | Default | Description

31-24 | R 0 unused

23-16 | R - A73 sleep status

15-10 | RW | O Unused

9-8 R/W | 3 CPU3_SLEEP

7-6 R/W | 3 CPU2_SLEEP

5-4 R/W | 3 CPU1_SLEEP

3-2 R/W | 3 CPUO_SLEEP

1 R/W | 0 Unused

0 R/W| O Unused
AO_RTI_GEN_PWR_SYS_CPUB_MEM_PDO0 0xd4

Bit(s) | R/W | Default Description

31-0 | R\W | OXFFF3FFFF | Unused
AO_RTI_GEN_PWR_SYS_CPUB_MEM_PD1 0xd5

Bit(s) | R/W | Default | Description

31-8 R 0 0

7-0 R/W | Ox01f Unused
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Below are DOS power domain related registers.
DOS_MEM_PD VDEC 0xff62fcc0

Bit(s) | R/W | Default | Description

17-16 | R/IW | 0x3 vdec/pre_arb

15-14 | R/W | 0x3 vdec/pic_dc

13-12 | RIW | 0x3 vdec/pscale

11-10 | RW | 0x3 vdec/mcrcc

9-8 R/W | 0x3 vdec/dblk

7-6 RW | 0x3 vdec/mc

5-4 R/W | 0x3 vdec/igidct

3-2 R/W | 0x3 vdec/vld

1-0 R/W | 0x3 vdec/vcpu
DOS_MEM_PD HCODEC  0xff62fcc8

Bit(s) | R/W | Default | Description

17-16 | R/W | 0x3 hcodec/pre_arb

15-14 | R/W | 0x3 hcodec/pic_dc

13-12 | R/W | 0x3 hcodec/mfdin

11-10 | R/W | 0x3 hcodec/mcrcc

9-8 RW | 0x3 hcodec/dblk

7-6 RW | 0x3 hcodec/mc

5-4 R/W | 0x3 hcodec/qdct

3-2 R/W | 0x3 hcodec/vic

1-0 R/W | 0x3 hcodec/vcpu
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DOS_MEM_PD HEVC  Oxff62fccc

Bit(s) | R/W | Default | Description

15-14 | R/IW | 0x3 hevc/ddr

13-12 | RW | 0x3 hevc/sao

11-10 | R/W | 0x3 hevc/dblk

9-8 R/W | 0x3 hevcl/ipp

7-6 R/W | 0x3 hevc/mpred

5-4 R/W | 0x3 hevcl/iqit

3-2 R/W | 0x3 hevc/parser

1-0 R/W | 0x3 hevc/vcpu
DOS_MEM_PD _HEVC ENCODER  O0xff62fced

Bit(s) | R/W | Default | Description

31-2 RW | Ox3fffffff | HEVC Encoder/vcore

1-0 R/W | 0x3 HEVC Encoder/vcpu
DOS_SW_RESETO0 0xff62fc00

Bit(s) | R/W | Default | Description

14 R/W | 0 vdec/afifo

13 RW | O vdec/ddr

12 RW | O vdec/ccpu

11 RW | O vdec/mcpu

10 RW | O vdec/psc

9 RW | O vdec/pic_dc (cmpif_bridge if compress mode)

8 R/W. | O vdec/dblk

7 R/W | O vdec/mc

6 RW | O vdec/igidct

5 R/W | 0 vdecl/vififo

4 RW | O vdec/vld_part

3 R/W | 0 vdec/vld

2 R/W | 0 vdec/assist

1 RW | O vdec/dos_reg internal
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DOS_SW _RESET1  0xff62fcic
Bit(s) | R/W | Default | Description
17 R/W | 0 hcodec/qdct
16 R/W | 0 hcodec/vic
14 RW | 0 hcodec/afifo
13 RW | 0 hcodec/ddr
12 R/W | 0 hcodec/ccpu
11 R/W | 0 hcodec/mcpu
10 R/W | 0 hcodec/psc
9 R/W | 0 hcodec/pic_dc
8 RW | 0 hcodec/dblk
7 R/W | 0 hcodec/mc
6 RW | O hcodec/igidct
5 RW | O hcodec/vififo
4 R/W | O hcodec/vld_part
3 RW | 0 hcodec/vid
2 RW | O hcodec/assist
DOS_SW_RESET2
Reserved
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DOS_SW_RESET3 0xff62fcd0

Bit(s) | R/W | Default | Description

24 R/W | 0 hevc/afifo

26 R/W | 0 hevc/mmu

19 RW | 0 hevc/sao

18 RW | O hevc/mpred

17 R/W | 0 hevc/qdct

15 R/W | 0 hevc/ipp

14 R/W | 0 hevcl/iqit

13 RW | 0 hevc/ddr

12 R/W | 0 hevc/ccpu

11 RW | O hevc/mcpu

8 RW | O hevc/dblk

4 RW | O hevc/parser_state

3 R/W | O hevc/parser

2 RW | 0 hevc/assist
DOS_SW_RESET4 0xff62fcdc

Bit(s) | R/W | Default | Description

11 RW | O HEVC Encoder/preset_n

10 RW | O HEVC Encoder/areset_n

9 RW | O HEVC Encoder/creset_n

8 RW | O HEVC Encoder/breset_n

8.3 System Booting

8.3.1 Overview

The part describes the power—on mode configuration of A311D, which include two portions: Cortex-M3

for security control and A53 for others.

8.3.2 Power-on Flow Chart

Figure 8-4 illustrates A311D’s power on sequence.

01 (2019-05-05)

Amlogic, Ltd. Proprietary

95



A311D Datasheet 8 System
Figure 8-4 Power-on Flow Chart
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8.4 CPU

The Cortex™-A53 MP subsystem of the chip is a high-performance, low-power, ARM macrocell with an
L1 cache subsystem and an L2 cache subsystem that provide full virtual memory capabilities. The Cortex-
A53 processor implements the ARMv8 architecture and runs32-bit ARM instructions and 64 bit ARMv8
instructions. The developers can follow the ARM official reference documents for programming details.

The Cortex-A53 processor features are:

* in-order pipeline with dynamic branch prediction
* ARM, Thumb, and ThumbEE instruction set support
* TrustZone security extensions
* Harvard level 1 memory system with a Memory Management Unit (MMU)
* 128-bit AXI master interface
* ARM CoreSight debug architecture
» trace support through an Embedded Trace Macrocell (ETMv4) interface
* Intelligent Energy Manager (IEM) support with
- asynchronous AXI wrappers
- two voltage domains
* Media Processing Engine (MPE) with NEON technology
* Supports FPU
* Supports Hardware Virtualization
The quad core Cortex™-A73 processor is paired with A53 processor in a big.Little configuration, with each

core has L1 instruction and data chaches, together with a single shared L2 unified cache with A53. The
developers can follow the ARM official reference documents for programming details.

The Cortex-A73 processor features are:

* Armv8-A Architecture

* 1-4x Symmetrical Multiprocessing (SMP) within'a single processor cluster, and multiple coherent SMP
processor clusters through AMBA 4 ACE technology

* AArch32 for full backward compatibility with Armv7

* AArch64 for 64-bit support. and new architectural features

* TrustZone security technology

* NEON advanced SIMD

* DSP & SIMD extensions

* VFPv4 floating point

* Supports Hardware virtualization

» trace support through CoreSight SoC-400 interface
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8.5 GPU

The G52 MP6 GPU is a hardware accelerator for 2D and 3D graphics system which compatible with the
following graphics standards: OpenGL ES 3.2 Vulkan 1.0 and OpenCL 2.0. The developers can follow
the ARM and Khronos official reference documents for programming details.
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8.6 Neural Network Accelerator
8.6.1 Overview

Figure below shows the hardware structure of Neural Network Accelerator.

Figure 8-5 Hardware Architecture Diagram of Neural Network Accelerator

AHB
T Host Memory Command
Axi Interf Scheduler Arbitrat P
P nterrace roitrator rocessor
Programmable Engine Neural Network Engine VIP-Connect

PPU

Instructions

NN Cores

n Instructions

Accelerator

CL Instructions

Tensor Processing Fabric

Vision Instructions

! $

Universal Storage and Cache (USC)

Below lists features of Neural Network Accelerator.
* Support max frequency of 800MHz
4 NPE core

- 768 INT 8 MAC or 384 INT16 MAC.per NPE core
- 5 TOPS :4 (NPE) x 768 (INT8 MACs) x 2 (multiply + adder) x 800MHz
1 PPU

- 25.6 GFLOPS16 or 6.4 GFLOPS32
512KB cache

1MB on-chip buffer
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8.6.2 Register Description

AQHiClockControl 0x0000
Bit(s) | R/W | Name Description
Disable 3D clock. Software core clock disable signal for
0 R/W | CLK3D_DIS 3D modules(clk_3d) clock. When set to 1, this clock is
frozen.
Disable 2D clock. Software clock disable signal. For this
L RIW | CLK2D_DIS gg:ﬁrglcl)gc]j kl))iilssgfl_t\}fvilrjgalr?e?glci:nl_tzrzfg(; glosclfl;]so E[Jt:c(je E))(rally
block not stalled at that point.
8:2 R/W | FSCALE_VAL Core clock frequency scale value.
Core clock frequency scale value enable. When writing a
1 to this bit, it updates the frequency scale factor with the
5| o | Fsoate_oupL0m0 talie FCALE VALIS O] Thebmist b sebackio0,
combination), the HREADYOUT output signal will get
stuck to 0.
10 R/W | DISABLE_RAM_CLOCK_GATING Disables clock gating for rams.
13 R/W | DISABLE_RAM_POWER_OPTIMIZATION | Disables ram power optimization.
16 R IDLE3_D 3D pipe is idle.
19 RIW | ISOLATE_GPU Iriﬂllﬁfiocraggggégsed for power on/off, isolation only for
23:20 | RIW | MULTI_PIPE_REG_SELECT Determines which HI/MC to use while reading registers.
AQHildle 0x0001
Bit(s) | R/W | Name Description
0 R IDLE_FE | FE isidle.
1 R IDLE_SH ‘| SHis idle.
31 R AXI_LP AXl is in low power mode.
AQAXxiStatus = 0x0003
Bit(s) | R/IW | Name Description
9 R DET_RD_ERR Detect read error
8 R DET_WR_ERR Detect write error
74 R RD_ERR_ID Read Error ID
3.0 R WR_ERR_ID Write Error ID
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AQIintrAcknowledge 0x0004

Bit(s) | R/W | Name

Description

31:.0 R INTR_VEC

For each interrupt event, 0=Clear, 1=InterruptActive Bit 31 is AXI_BUS_ERROR,
0 = No Error.

AQIntrEnbl 0x0005

Bit(s) | R/W | Name

Description

31:0 | RW | INTR_ENBL_VEC

0: Disable interrupt; 1: Enable interrupt

GCChipRev  0x0009

Bit(s) | R/W | Name Description

31:0 | R REV Revision
GCChipDate 0x000A

Bit(s) | R/W | Name Description

31:.0 R DATE Date.
gcTotalCycles 0x001E

Bit(s) | R/W | Name Description

31:0 | R\W | CYCLES

gcregHIChipPatchRev  0x0026

Bit(s) | R/W | Name Description
7:0 R PATCH_REV

gcProductld 0x002A
Bit(s) | R/W | Name Description

3:0 R GRADE_LEVEL

0: None-no extra letter on the product name 1:N-Nano 2:L-Lite 3:UL-UltraLite

23:4 R NUM

Product Number

2724 | R TYPE

VIP (OpenVX/VIP only core)

31:28 | R

When 27:24=5 (VIP core type), these bits provide the Neural Network core count
for the IP: 0 = 0 NN(baseline), 1 = 1 NN(S variant), 2 = 2 NN(D variant), 4 =4 NN
(Q variant), 8 = 8 NN (O variant)
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gcModulePowerControls  0x0040

Bit(s) | R/W | Name Description

0 R/W | ENABLE_MODULE_CLOCK_GATING Enables module level clock gating.

1 R | DISABLE_STALL_MODULE_CLOCK_GATING Eg?%’i’t'iisn .m°d”'e level clock gating for stall
2 RIW | DISABLE_STARVE_MODULE_CLOCK_GATING | Disables module level clock gating for

starvel/idle condition.

Number of clock cycles to wait after turning on the

74 R/W | TURN_ON_COUNTER clock.

Counter value for clock gating the module if the

81:16 | RIW | TURN_OFF_COUNTER module is idle for this amount of clock cycles.

gcregMMUAHBControl  0x00E2

Bit(s) | R/W | Name Description

Enable the MMU. For security reasons, once the MMU is enabled it cannot be

0 w MMU disabled anymore. writeOnce

gcregMMUAHBTableArrayBaseAddressLow 0x00E3

Bit(s) | R/W | Name Description

31.0 R/W | ADDRESS 32 bit Address for MMUTableArrayBaselLow 32bit.

gcregMMUAHBTableArrayBaseAddressHigh 0x00E4

Bit(s) | R/W | Name Description

7:0 RW | MASTER_TLB Upper 8-bits of the master TLB address to form a true 40-bit address.
8 R/W | MASTER_TLB_SECURE Bit that defines whether the master TLB address is secure or not

9 R/W | MASTER_TLB SHAREABLE | Bit that defines whether the master TLB address is shareable or not.

gcregMMUAHBTableArraySize 0x00ES5

Bit(s) | R/W | Name Description

15:0 R/W | SIZE 16 bit MMUTableArraySize.

gcregCmdBufferAHBCtrl 0x00E9

Bit(s) | R/W | Name Description

15:0 W PREFETCH Number of 64-bit words to fetch from the command buffer.

Enable the command parser.
16 W ENABLE 0 => DISABLE
1 =>ENABLE
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gcregHiAHBControl 0x00EA
Bit(s) | R/W | Name Description
Soft resets the IP.
0 R/W | SOFT_RESET 1 =>ENABLE
0 => DISABLE
Enable debug mode if disabled debug registers return OxXFFFF FFFF.
1 R/W | DEBUG_MODE 1 =>ENABLE
0 => DISABLE
gcregAxiAHBConfig  0x00EB
Bit(s) | R/W | Name Description
3:0 R/W | AWID
74 R/W | ARID
11:8 R/W | AWCACHE Set AWCACHE]3:0] value
15:12 | R\W | ARCACHE Set ARCACHE[3:0] value
17:16 | RIW | AXDOMAIN_SHARED Configure AXxDOMAIN walue for shareable request
19:18 | R/IW | AXDOMAIN_NON_SHARED Configure AXDOMAIN walue for non-shareable request
23:20 | R\W | AXCACHE_OVERRIDE_SHARED | Configure AXCACHE walue for shareable request
AQMemoryDebug 0x0105
Bit(s) | R/W | Name Description
7:0 RW | MAX_OUTSTANDING_READS | Limits the total number of outstanding read requests.
AQRegisterTimingControl 0x010B
Bit(s) | R/W | Name Description
7:0 RW | FOR_RF1P For 1 port RAM
15:8 R/W | FOR_RF2P For 2 port RAM
17:16 | R\W | FAST_RTC RTC for fast RAM
19:18 | R/IW | FAST_WTC WTC for fast RAM
20 RW | POWER_DOWN Power down memory
21 R\W | DEEP SLEEP anczcrals)osriI::-p. Bit to allow SOC to manage sleep for embedded
29 RW | LIGHT SLEEP hlgm()s:;eez?. Bit to allow SOC to manage sleep for embedded
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AQCmdBufferAddr 0x0195

Bit(s) | R/W | Name Description

Base address for the command buffer. The address must be 64-bit
aligned and it is always physical. You can write all bits (the virtual bit is
3000 | W ADDRESS legacy). This register cannot be read. To check the value of the current
fetch address use AQFEDebugCurCmdAdr. This WRITE ONLY
register it has no set reset value.

0=>SYSTEM
1=>VIRTUAL_SYSTEM

31 W TYPE

AQFEDebugCurCmdAdr  0x0199

Bit(s) | R/W | Name Description

This is the command decoder address. It has no reset value. READ

31:3 |R | CUR_CMD_ADR ONLY
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8.7 Clock

8.7.1 Overview

The clock and reset unit is an APB slave module that is designed for generating all of the internal and
system clocks, resets of chip. A311D uses an external 24MHz crystal; there are 10 PLLs: MPLL(FIXPLL),
SYS_PLL, SYS1_PLL, HDMI_PLL, GPO_PLL, DDR_PLL, HIFI_PLL, PCIE_PLL, ETHPHY_PLL and
USBPHY_PLL, as shown in the following table.

Table 8-9 A311D PLLs

Type Output Clock Integer/Fractional MAX FREQ gg;iat‘?um
SYS_PLL SYS_CLK_OUT Fractional 6G yes
SYS1_PLL SYS1_CLK_OUT Fractional 6G yes
GPO_PLL GPO_CLK_OuUT Fractional 6G yes
HIFI_PLL HIFI_CLK_OUT Fractional 6G yes
PCIE_PLL PCIE_REF_CLK_N/P 100M(fixed) yes
ETHPHY_PLL ETH_CLK 500M(fixed) No
USBPHY_PLL | USB_CLK 480M(fixed) No
FCLK_DIV2_CPU 1G(fixed) No
FCLK_DIV3_CPU 666M(fixed) No
MPLL_CLK_OUT_DIV2_GPIO 1G(fixed) No
MPLL_CLK_OUT_DIV2 1G(fixed) No
MPLL_CLK_OUT_DIV2p5 800M(fixed) No
MPLL_CLK_OUT_DIV3 666M(fixed) No
MPLL MPLL_CLK_OUT_DIV4 500M(fixed) No
MPLL_CLK_OUT_DIV5 400M(fixed) No
MPLL_CLK_OUT_DIV7 285.7M(fixed) No
MPLL_DDS_CLKO Fractional 500M No
MPLL_DDS_CLK1 Fractional 500M No
MPLL_DDS_CLK2 Fractional 500M yes
MPLL_DDS CLK3 Fractional 500M yes
HDMI PLL HDMI_CLK_OUT Fractional 6G yes
- HDMI_CLK_OUT2 Fractional 6G yes
DDR PLL DDR_CLK4X_OUT Fractional 4.8G yes
- DDR_CLK_OUT Fractional 4.8G No

Clock TreesFigure 8-6 shows the clock connections of A311D. In this part, we will discuss A53/A73 clock

tree, AO clock tree, HDMI clock tree and EE clock tree in detail.
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Figure 8-6 Clock Connections

EE |
-——— ) |
: i sys_oscin_src[14:0] ANALOG |

XTAL | |
| I sys_oscin_i |
| ] VID_PLL2: 1
-0 up to 3G vid_pll_clk: |

HDMIPLL | vid_pll_div
1
e |
l GPLLO GPO_CLK OUT: upto 1G |
1
HIFIPLL | HIFIPLL_CLK_OUT: up to 1G 1
b clk_tree 1
' module I
== =7 slow_oscin_clk "
‘ 1 MPLL _CLK_OUT_DIV3: 666M 1
I a0 MPLL_CLK_OUT_DIV4: 500M
| MPLL_CLK_OUT_DIV5: 400M 1
1 MPLL_CLK_OUT_DIV2p5: 800M 1
- MPLL_CLK_OUT_DIV7: 285.7M I
MPLL_DDS_CLKO/1/2/3: up to 500M
H MPLL_CLK_OUT_DIV2: 1G 1
FIX_PLL |
(MPLL) |
1

MPLL_CLK_OUT_DIV2_GPIO: 1G

>l| crt_xtal_divN H PAD

i FCLK_DIV2_CPU: 1G | .

' FCLK_DIV3_CPU: 666M a73

H 4 A73

sys_pll_div ’
SYﬂIPLL SYS_PLL: up to 1G

W
l svsbut SYS1_PLL: up to 1G >

— as3

g sys_pll_div
DDR_CLK4X: up to 800M >I DDRPHY I

DDRPLL

DDR_CLK: 3G omC ddr_clk_dive4
PCIV‘EPLL PCIE_REF_CLK : 100M PCIEPHY
US:BPLL usb clk : 480M Ai USBPHY
ET\VHPLL eth clk : 500M >|] ETHPHY.

i

8.7.1.1 A53/A73 Clock Tree
A53/A73 has 4 clock source, as shown in the following figure, among which,
4. cts_osc_slow_clk is for low power and debug,

5. fclk_div2 and fclk_div3 are for frequencies lower than 1G.
6. sys_pllis for frequencies higher than 1G.
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Figure 8-7 Mutil Phase PLLS of A53/A73

as3_pwr/a73_pwr

0x57/0x80[11:9]

12/3/..18

0x57/0x80[5:3]

12/3/../8

0x57/0x80[8:6]

> 12/3/../8

0x57/0x80[14:12]

12/3/..18

0x57/0x80(22:20]

121406..116

cts_cpu_clk_a53/a73

oxeroxsaoy SYS-PIdIv/a73 sys pil_div
| cts_osc_slow_clk
e | 0x67/0x82[9:4] 0x67/0x82[2]
felk_div2
N S
we || | 1
felk_div3
3
0
0x67/0x82(17:16]
0x67/0x82[10]
i 0x67/0x82(25:20 0x67/0x82(18]
T >
2
0x67/0x82[11]
3
SYS1PLL/ ‘ sysL_pll/sys_pll .
SYSPLL | l/‘

0x57/0x80[1]

0x57/0x80[24]

@ sys pIl_divi6/sys_pllB_divie
/16 . s -

0x57/0x80[18]

L]

0x57/0x80[16]

0x57/0x80[17]

L]

0x57/0x80[15]

0x57/0x80[23]

sys_cpu_clk_divi6/sys_cpuB_elk_div16

axi_clk_as3/a7

apb_clk_a53/a73

atb_clk_a53/a7
>

cnt_clk_a53/a73

trace_clk_a53/a73

>| ADB_as53/a73

>]

53_core
/a73_core

|

gen clk

>1 tst clk

i

0x57: Oxff63c000 + Ox57*4
0x67: Oxff63c000 + OX67*4

0x80: 0xff63c000% 0x80*4
0x82: 0xff63c00+ 0x82*4

To avoid glitch when change frequencies, there are 2'specially designed dynamic muxes, labeled by red
in the above figure. When frequencies changes, the dynamic muxes will first stop the first frequency,
then start the second so there will be no mixing of 2 different frequencies thus generate no frequency

glitch.

It is possible to do the following switch without glitch:

7. Between any 2 frequencies lower than 1GHz;

8.

From a frequency lower than 1GHz to a frequency higher than 1GHz;

If the user want to switch between 2 frequencies both higher than 1GHz, it is strongly recommended to
change to frequencies lower than 1GHz first.

The diagram of specially designed dynamic mux is shown in the following diagram:

update final_pre_sel=
reg_final_pre_sel

update final_pre_sel=
reg_final_pre_sel

Figure 8-8 Diagram of Dynamic Mux

IDLE

on

reg_final_pre_sel changed

—1

SET_FINAL_PRE_MUX

eg_final_sel changed

| final_pre_sel_o==reg_final_pre_sel
2

final_pre_|sel_o==reg_final_pre_sel
&
final_lsel_o== reg_final_sel

WAIT_FINAL_PRE_MUX |

final

_pre_sel_o

=reg_final_pre_sel
&
reg_final_sel != final_sel

—

SET_FINAL_MUX

&
reg_final_sel == final_sel

WAIT_FINAL_MUX |
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Note:

When use these 2 dynamic muxes, both control bits of these muxes have to be configured at the same
time, otherwise they will not function correctly.

8.7.1.2 AO Clock Tree

The following figure shows the clock source of AO modules:

Figure 8-9 AO Clock Sources

ao modules

0Ox1d: Oxff800000 + Ox1d*4
Oxle: 0xff800000 + Oxle*4
0xa0: 0xff800000 + 0xa0*4
Oxal: 0xff800000 + Oxal*4
0x02_ab: 0xff807000 + 0x02*4
0x02_cd: 0xff802000 + 0x02*4;
0x24: 0xff800000 + 0x24*4
0x55: 0xff63c000 £)0x55*4
0x35: 0xff63c000 + 0X85*4

I
! cec_clk
! oxid Oxle Oxle[31]
]
cts_oscin_clk

i o 0 ts_cec_clk
] - . cts_oscin_clk T
. | INN2show | ——
]
]
. cecb_clk
‘ 0xa0 Oxal 0
I cts_oscin_clk ]
" /N1/N2 0 cts_cecb_clk

,,,,,,,,,, cts_oscin_clk —
' i /N1/N2 show )
P e
]
' pwm_A_clk
‘ 0x02_ab[5:4] A
I
‘ cts_oscin_clk s

0x02_ab[14:8] 0
] clkg1
- 1
]
felk_diva 0] cts_pwm_A_clk

] 2 cts_oscin_clk >
, felk_divs P

3
I
]
]
" 0x02_ab[7:6] pwm_B_clk
]
I cts_oscin_clk N
‘ 0x02_ab[2 0x02_ab[22:16] 0

clkgl

. 1
: felk_diva 0] cts_pwm_B_clk
: 2 cts_oscin_clk 7
] felk_divs P
" 3
1
I
]
]
]
]
1
I
]

clkgl clks1
Watch Time
cts_oscin_clk Dog cts_oscin_clk Base
0x02_cd([5:4] pwm_C_clk
cts_oscin_clk
°
0x02_cd[1 0x02_cd[14:8] )
clks1
0
0
0x02_cd([7:6] pwm_D_clk
cts_oscin_clk \
0x02¢d[2 0x02_cd[22:16] 0
clks1
0 cts_pwm_D_clk
cts_oscin_clk —
0
004(109] sar_ade_clk
cts_oscin_clk \
ox24(7:0]
clks1
1
0 0] cts_sar_adc_clk
— 2 cts_oscin_clk
o 3

For low power mode, 32KHz clock is needed, and it is generated in AO domain as shown in the following

diagram:
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Figure 8-10 How to generate 32KHz Clock

-t 00 Aaodomain 1 T T T EE domain I as3domain |
— ! 1! X

XTAL 1 1 1 1
_I 1 ' 1 1
oscin_clk_fr_ao 1 1
| 0x04[14] | ' | 1 |
| G 1 1 1 1 |
| cts_oscin_clk o 1 1 1 1 .

AO module

I [ 1 1 1 X

I 1 I '
clk81 1 1
I o\ ooaisl | [ .
| 0x25/0x26 1 1 1 1 |
| I iso | 1 [ |

| ° clk81_i 1 clk81 1 1
/N1/N2 1 T 1 !
| . | o cts_osc_slow_clk ! 1 1
| 3| cts_lrtc_oskin_clk . cts_slow_oscin_clk m 1 |
| t 1 1 1 i

| 2 N 1 I T t
0x04: 0xff800000 + Ox04*4 1
0x25: Oxff800000 + 0x25*4 1 1 1 1 .

1 0x26: 0xff800000 + 0x26*4 1 1 1 1
1 1 | :
0x04[12:10] ! ! 1 ! 1
____________________________ B e L S T e e e T T o e = = = -

/N1/N2
0x25[23:12] 0x25[11:0] 0x26[23:12] 0x26[11:0] setO will use N1only;
set1 will use N1/N2in turn;
H hold M1 times N1 then change to N2;
1 o 1 o Ox25[28 hold M2 times N2 then change to N1;
T \L j: (28] then we can get more accurate 32k by 24M;
0x25[31] 0x26[24)
invert match M cnt 0x25[30]
cts_oscin_clk | T 1
[ —— /N o 32k_by_oscin,
— >
1

To generate exact 32768Hz frequency, please check below diagram.
Figure 8-11 How to generate 32786Hz Clock

! (set 0 will use N1 only; H
i set 1 will use N1/N2 in turn; I

H CEC_CLK /N1/N2 hold M1 times N1 then change to N2; H
I i ; B
. 0x1d[23:12]  Ox1d[11:0] o0xle[23:12]  Oxle[11:0] ;:’e': '\M’:: z:"negse:‘rzn:)hrzf‘ai‘z;‘;ee t:z’:iy - H
I d B
. V. \ v V H
! 1 0 P 1 0 .
. \L 0x1d[28] I
I B
I \b I
I 0x1d[31] Oxle[24] |
. match M H cnt ‘ 0x1d[30] 1
I .
. cts_oscin_clk ﬁ ‘ .
I /N @ 0 (&\ cec_clk_div H
I G I
! J o\ .
I I
I B
" w
I I
” set O will use N1 only; .
I set 1 will use N1/N2 in turn; ”
. hold M1 times N1 then change to N2; I
I !
. CECB_CLK /N1/N2 hold M2 times N2 then change to N1; |
I 0xa0[23:12]  0xa0[11:0] 0xal[23:12]  0xal[11:0] then we can get more accurate 32k by 24M; N
I I
I ¥ \ ¥ ¥ .
. 1 0 - 1 0 I
! T l 0xa0[28] .
I I
I .
. 0xa0[31] ’ 0xal[24] 1
I ‘ invert M match M H cnt ‘ 0xa0[30] .
I cts_oscin_clk f\ ‘ ‘ ) ‘ H
” @ T N “ 0 cts_cech_clk_pre I
G .
i JoN2 i
: 11

8.7.1.3 HDMI Clock Tree

The HDMI_PLL goes through vid_pll_div to generate new clock. The HDMI clock tree is shown in the
following figure:
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Figure 8-12 HDMI Clock Tree

HHI_VID_PLL_CLK_DIV[19:0]: Oxff63c0000+0x68*4

[15]: init_set [14:0]: init_value

[17:16]

[19]

VID_PLL2

vid_pll_div

HDMIPLL

—

repeat init_value[13:0]

repeat init_value[14:0]

repeat

1]

8.7.1.4 EE Clock Tree
All EE clocks except video clock are listed in the following table:
Table 8-10 EE Clock

vid_pll_clk

dostination

wT3/u53

11 modile

Doz i1 cli final

055471 | 0x5Al31:0,
0x78[24] | Ox78(22:16]
loszar241 | 0s7ar22:161 |
0x79[24] [ 0x79(22:16]

0x78[6
0x7al6

Ox78(27:25]

0x79[27:25]
OxTBLIT:9]
0x7al11:9]

o
1

o OTALITon;

ax7ar

51

T
0x727 951

we 074027161
11:0

0x6c 16

0x6c(241 | 0x6c(22:161 |
600119 0x6002(7:0.

X600

Ox6el11:9]
0x6001(26:20.

FIET)
1020151 0x 1e02 (1155

5031151
55031231 03503 [2:

610215,

X602 25 [0x64021

x9100241[0x9402[19: 121]
050071 | 0:99(6:01
059923

0x97(7] |__0x97(6:01

[IEE)
01021761
0x503[5:11
0x803[7:6
I

09701129

seo video

see video

Ox7e (21 | Ox7c(22: 161
0504 (51
T

0x7cT26:251
0x011 11591

0sr2 0xr206:0]
0x61 (5] | 0x6[6:0]
ox6r(241 | ox6el22:161

0xr2[078]
060 11:9]
0x6£(27:251

ox7els] | oxrels:ol

ox7el10:9]

TT0x83[9] - 0, 0583 offective
immediately

££0x83[0] = 1,0x83 offective after
vou clkh pulse

oxsals] | oxsa(7:0]

all rixed divet

0 (241 | 0xABL19: 161
0x73[] | Ox73(6:0,
64

OxEII2EL20
073010591

TIRVATS
05110591

0x76(11:9]

Wavedzo

0xOb[11:9]

ox

iT 0x6d[31] = 0, use Ox6AL11:01;

0x9a(27:25]
0x6al11:9]

mipidsi

0x01018

0xBAL27: 251
oxo50aciz) [ viden |
Ox91[23:21]

TT 0xBb[31] = 0, use Ox6ALI1:0]
if 0x6h(31) = 1, use Ox6a[27:16]

TT 0xd0[31] = 0, use OxdOLI1:0]
if 0xd0[31] - 1. use 0xd0[27 iG]

O 0xi705:0] | 0xe7(9:7]
0xr7(21:16) | 0xt7(25:28]

nic/col) 0x6b16:0] | Oxbl11:9]
xi_sram ox6b(22:16) | oxen(27:25)
ox7206:0] | ox72(11:9]

\ ity Ox72(22:16] | 0x72(27:25]
wipi isp | 0x70(8) | ox70(6:0] | oxrolii:o)
. 0x55(8) | 0xsb[6:0] | 0xsbl11:0]
0x50(21] | 0x5b(22:16] | 0xsb(27:25]

0xd0(8] | 0xd0[6:0] | Oxdo[11:0]

miptesiophy | oxaor21) | oxdor22:161 | oxdol27:251

The video clock tree is shown as following:

v

e osein

oIk
pIT clk final

7630000
£1630000
TT65c000
Fr65c000

1630000
£163c000
650000
7630000
£63c000

1163000

TTd00000
££d00000°

165000

TG00
(165000

1630000

£r65c000

Fr65c000

1630000
(165000

TTG32000
16!

650000
11653000
£r65c000
1163000
11630000
£63c000
£165c000
£r65c000
1165000
£r65c000
1163000
fr65c000
650000
1163000
£r63c000
r1630000

££630000
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Figure 8-13 Video Clock Tree

video clock
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| < /2 s 8 0x65[2] 1
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gp(! pll 1 0x4b[2] ° cts_encp_clk
— 8PP
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8.7.2 Frequency Calculation and Setting

The PLL frequecy tuning step is reference clock/2%’.

The general frequency tuning formula is shown as below.

DPLL_M + —DIV;;R AC 1
Target Frequency = 24MHz - DPLLN )

The PLL fractional value weight table(if not other stated) is shown below:

Table 8-11 A311D Fractional Value Weight Table

Bit18 | Bitl7 | Bitl6 | Bitl5 | .. . . . " . o Bit0

Weight | +/- 1 1/2 1272 | .. " . . " . “ 1/2mM7

For example, to get a fractional value 0.875, you can set CNTL1[18:0] = 19’h1c000
8.7.2.1 SYS PLL/SYS1 PLL
SYS_PLL diagram is shown as below:

Figure 8-14 SYS_PLL Diagram

3G~6.0G
GI‘(I_DPLL_CKIN N N 1,2,4,8,16,32
GPO_CLK_OUT
oD —
GPO_DPLL_N<4:0> > ‘I,

GPO_DPLL_OD<2:0>

GP0_DPLL_FRA<18:0> —N\—] M -

GPO_PLL

GPO_DPLL_M<7:0>

DCO frequency is calculated with the following equation:
foco = free -(M + frac)/ N

OD control table is as following:
Table 8-12 A311D SYS_PLL OD Control Table

Block Register Function

000: /1

001:/2

010:/4
oD SYS_DPLL_OD<2:0>

011:/8

100:/16

101:/32
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8.7.2.2 DDR_PLL

DDR_PLL diagram is shown as below:

DDR_DPLL_CHIN

/N

Figure 8-15 DDR_PLL Diagram

DDR_DPLL_N<4:0>

3G~4.8G

12,3,4,6,8

DDR_DPLL_INV_SEL

DDR_DPLL_CLK_EN<(0> l

INV sel » ppr cLK4X ouT

oD

¥

DDR_DPLL_FRA<18:0> +

M

DDR_DPLL_M<7:0>

DDR PLL

DCO frequency is calculated with the following equation:

foco = frer -(M + frac)/ N

OD control table is as following:

DDR_DPLL,_OD<2:0>

2,4
oD1 —@—» DDR_CLK_OUT
+ DR DPLL CLK EN<I>

DDR_DPLL_ODI<1:0>

Table 8-13 A311D DDR_PLL Control Table

Block

Register

Function

oD

DDR DPLL_OD<2:0>

000: /2

001:/3

010:/4

011:/6

100:/8

OD1

DDR_DPLL_OD1<1:0>

*0:/2

*1:/14

8.7.2.3 GPO PLL

GPO PLL diagram is shown as below:
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GP0_DPLL_CKIN
S — IN

Figure 8-16 GP0 PLL Diagram
3G~6.0G

GPO_DPLL_N<4:0>

GP0_DPLL_FRA<18:0> —\—|

M -

1,2,4,8,16,32

GPO_CLK_OUT
oD -

,Ir

GP0_DPLL_OD<2:0>

GPO_PLL

GPO_DPLL_M<7:0>

DCO frequency is calculated with the following equation:

foco = frer -(M + frac)/ N

OD control table is as following:

Table 8-14 A311D GPO PLL OD Control Table

Block

Register

Function

oD

GPO_DPLL_OD<2:0>

000: /1

001:/2

010:/4

011:/8

100:/16

101:/32

8.7.2.4 PCIE PLL

PCIE PLL diagram is shown as below.
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Figure 8-17 PCIE PLL Diagram

3.6G
PCIE_APLL_CHIN 136
/N > 100MH:
rs
2}+[/1oD}+ 12 | —
PCIE_CLK_OUTP/
,ir PCIE_CLK_OUTN
Pcic_apll_prediv_sel<d:0> >
PCIE_APLL_OD<4:0>
Peie_apll_sdm_frac<11:0—— M
PCIE_PLL
Pcie_apll_fbkdiv<7:0>
PCIE_CLK_OUTP/ *Pc‘E HCSL ENO
PCIE_CLK_OUTN | - -
[ HesL PAD |
driver HCSLNO/HCSLPO
PCIE_CLK_INP/
PCIE_CLK_INN

outside

|
|
|
G12A chip
|
PCIE_HCSL_IN_EN :

PCIE_HCSL_IN_EN

DCO frequency is calculated with the following equation:
foco = frer -(M + frac)/ N

OD control table is as following:
Table 8-15 A311D PCIE PLL OD Control Table

Block Register Function

oD PCIE_APLL_OD<4:0> OD<4:0>=5'h09 : 1/9

8.7.2.5 HIFI PLL
HIFI PLL diagram is shown as below:
Figure 8-18 HIFI PLL Diagram

3G~6.0G
HIFI_DPLL_CHIN N n,2,4,8
oD [TIFICLK_OUT
HIFI_DPLL_N<4:0> > ,if
HIFI_DPLL_OD<1:0>

HIFI_DPLL_FRA<18:0> —\— M -

HIFI_PLL

HIFI_DPLL_M<7:0>

DCO frequency is calculated with the following equation:
foco = frer -(M + frac)/ N

OD control table is as following:
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Table 8-16 A311D HIFI PLL OD Control Table

Block Register Function
00: /1
01:/2

oD HIFI_DPLL_OD<1:0>
10:/4
10:/8

8.7.2.6 MPLL(Fixed PLL)
MPLL diagram is shown as below:
Figure 8-19 MPLL Diagram

(Crystal 4GHz MPLL_CLK_OUT DIV2

Clock) 1,2,4,8
— D3 —@ﬁ; MPLL_CLK_OUT _DIV3
MPL:R?: H > oD »| Da MPLL_CLK_OUT_DIV4
= O MPLL_CLK_OUT DIV5
Mm,n.i,m,b = @ MPLL_CLK_OUT DIV7
» D8 _(:)_> MPLL_CLK_OUT_DIV2P5

29205000 o> m-~500M
MPLLO MPLL_DDS_CLKO

MPLL

3.

MPLL1

MPLL2

3.92M~500M

MPLL3

3.92M~500M

MPLL_DDS_CLK1
MPLL_DDS_CLK2

MPLL_DDS_CLK3

MPLL_50M

The output frequency calculation equations are shown as following(if N>3. MPLL_DDS_CLK2 and
MPLL_DDS_CLKS has SSG function):

[Fout_2G=Fref*M*OD_FB/N
2Ghz

MPLL_CLK_OUT2=f(N2_integer, SDM_IN ) = SDM IN
| (N2_integer + —2g3577)

8.7.2.7 HDMI PLL

HDMI PLL diagram is shown as below.
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Figure 8-20 HDMI PLL Diagram

3G~6G

HDMI_DPLL_OD<1:0> HDMI_DPLL OD<3:2>

",2,4 + n,2,4 *HDHIEI:::II.,I- 7oA
op1 —| 0D2 ( )PHKSEPIPH

REF CLK
24M

z...-.-..............

[
[
[
: :
JHOMI_DPLL N<4:0> H
]
.
H .
: Mn,2,4 ;
H :
HDMI_DPLL LOAD N ANDSRETIMING :
rtond
o : M2 oD3 :
MDMI DPLL LOAD EN 8 HDMI_DPLL 0D2§1:0>
Load anable ' '
ot T e | | ’t :
71 Emabio HDMI_DPLL LOAD H '
H HDMI_DPLL M<7:0> DMI_DPLL DIV_FRAC HDMIDPLL OUT GAT  §
H (Integer) <18:0> _DPLL_OUT ¢ '
(Fractional) .
H [
[
------------------------------------------------------------------------------------------ .
HDMI_CLK_OUT2
HDMI_DPLL LOAD_EN
Loap
REF_CLK I | | | | | | | | I | I | I | | | | | |
LoAD1 |
Retmed)  imaan

DATA EFFECTIVE D1 bz X D3 D4 D4
(HOMEDPLL A or HOMLOPLL OV FRAG) o o a o a . ———— e

Normal HOLD HoLD
(kaod enabled) {haod enabled)

OD control table is as following:
Table 8-17 A311D.-HDMI.PLL OD Control Table

Block Register Function

00: /1

OD1 HDMI_DPLL_OD<1:0> 01:/2

10:/4

00: /1

OoD2 HDMI_DPLL_OD<3:2> 01:/2

10:/4

00: /1

OoD3 HDMI_DPLL_OD2<1:0> 01:/2

10:/4

8.7.2.8 ETHPHY PLL

ETH PLL diagram is shown as below:
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Figure 8-21 ETH PLL Diagram

Eth_mppll_sel ref

i l 500mM
Eth_mppll_ckin
—_— 0
Eth_mppll_50m_ckin | Mux > IN > Eth_ck_out<7:0>,
— cth_ckouyt

Eth_mppll_n<4:0> +

\J

Eth_mppl_frac_in<ﬂl; . ™M
ETH_PLL
Ethﬁmpplﬁm<8:ﬂ>’|’
DCO frequency is 500M.
The Eth_PLL fractional value weight table is shown below:
Table 8-18 ETHPHY_PLL Fractional Value Weight Table
Bit13 | Bitl2 | Bitll | Bit10 | .. . . . . . . Bit0
Weight | 1/2 1272 | 1273 | 1274 | .. . . . v . . 1/2714

8.7.2.9 USBPHY PLL
USB PLL diagram is shown as below:
Figure 8-22 USB PLL Diagram

480M

Usb2_mppll_ckin

IN >

usb2_ck_out<7:0>,
usb2 ckout

usb2_mppll_n<4:0> 1/

ush2mppl_frac_in<13:0>

M

A

USB2 PLL

ushl_mppl_m<8:04’
DCO frequency is 500M.
The USB_PLL fractional value weight table is shown below:
Table 8-19 USBPHY_PLL Fractional Value Weight Table

Bit13 | Bitl2 | Bitll | Bitl0 | .. " . . - . " Bit0

Weight | 1/2 1/272 | 1/2"3 1/274 " " . . " . " 1/2714

8.7.3 Clock Gating

Modules and sub-modules within the chip can be disabled by shutting off the clock. The control for these
clocks comes from six CBUS registers that collectively make up a 64-bit register that controls the
MPEG_DOMAIN and a 32-bit register that controls the OTHER_ DOMAIN. The table below indicates the
Bits associated with either the MPEG_DOMAIN and OTHER_DOMAIN gated clock enables. The table is
organized by function rather than by bit order because it makes it easier to determine how to turn on/off
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a particular function within the chip. If a bit is set high, the clock is enabled. If a bit is set low, the clock is

turned off and the module is disabled.
Table 8-20 AO Domain Clock Gating CBUS 0x1055 control Bits

Address Bit(s) Module Description

31:10 Unused

9 AO2DDR_AHB

8 SARADC

7 IR_OUT

6 AO_UART2
0xff80004C

5 PROD_I2C

4 AO_UART2

3 AO_I2C_S0

2 AO_I12C_MO

1 IR_IN

0 AHB

31:6 Unused

5 M4_HCLK

4 M4_FCLK
0xff800050 3 RTI

2 AHB_SRAM

1 M3

0 MAILBOX

Table 8-21 EE Domain Clock Gating (clk81)

Address Bit(s) Module Description
31

0xff63c140 30

0xff63c0c0

xff63c0c 29
28 ACODEC
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Address Bit(s) Module Description
27
26 EMMC_C
25 EMMC_B
24 EMMC_A
23 ASSIST_MISC
22
21
20 MIPI_DSI_PHY
19 HIU Registers
18
17
16
15
14 SPICC_1
13 UART_EE_A
12 RANDOM64
11 SMARTCARD
10 SANA
9 12C
8 SPICC_0
PERIPHS module top level
7 (there are separate register
bits for internal blocks)
6 PL310 (AXI Matrix) to CBUS
5 ISA module
4 ETH_PHY
3 MIPI_DSI_HOST
2 ALOCKER
1 U_DOS_TOP()
0 DMC/AM2AXI_ARB
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Address Bit(s) Module Description
31
30
29 AHB ARBO
28
27 PCIEPHY
26 USB General
25 U_parser_top()
24 PCIECOMB
23 RESET
22
21
20 General 2D Graphics Engine
19 Neural Network Accelerator
18 CSI_DIG

0xff63c144 17

0xff63c0c4
16 EE_UART1
15
14
13 ADC
12
11 AIFIFO
10
9
8
7
6
5
4 Set top box demux module

u_stb_top.clk
3 Ethernet core logic
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Address

Bit(s)

Module Description

AUDIO

0xff63c148
0xff63c0c8

31

30

GIC

29

CSI2_PHYO

28

CSI2_PHY1

27

26

25

VPU Interrupt

24

23

22

21

20

19

18

17

MIPI_ ISP

16

GDC

15

EE_UART2

14

13

12

11

MMC PCLK

10

USB1 to DDR bridge

BT656
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Address Bit(s) Module Description
5
4 HDMITX_TOP
HDMITX_PCLK
3 HDMITX_TOP
HTX_HDCP22_PCLK
2 AHB control bus
1
0
31
30
29
28
27
26 VCLK2_OTHER
25 VCLK2_VENCL
24 VCLK2_VENCL
MMC Clock All
23 VCLK2_ENCL
22 VCLK2_ENCT
0xff63c150 21 Random Number Generator
0xff63c0cc
20 ENC480P
19
18
17
16 IEC958_GATE
15
14 AOCLK_GATE
13
12
11
10 DAC_CLK
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Address

Bit(s)

Module Description

VCLK2_ENCP

VCLK2_ENCI

VCLK2_OTHER

VCLK2_VENCT

VCLK2_VENCT

VCLK2_VENCP

VCLK2_VENCP

VCLK2_VENCI

VCLK2_VENCI

0xff63c154

31

30

29

28

27

26

25

24

23

22

21

20

19

18

17

16

15

14

13
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Address Bit(s)

Module Description

12

11

10

sec_ahb_apb3

reset_sec

rom_boot

efuse

dma

8.7.4 Clock Measure

The chip contains a module that can measure the frequency of internal clock. The frequency

measurement is a simple counter measurement in'which the counter (driven by MCLK) is enabled for a

programmable amount of time. The sources are listed in the following table.

Table 8-22 Clock Measure Source

No Source

127 1'b0

126 mipi_csi_phyl_clk_out
125 mipi_csi_phy0_clk_out
124 cts_gdc_core_clk

123 cts_gdc_axi_clk

122 mod_audio_pdm_dclk_o
121 audio_spdifin_mst_clk
120 audio_spdifout_mst_clk
119 audio_spdifout_b_mst_clk
118 audio_pdm_sysclk
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No Source

117 audio_resample_clk

116 audio_tdmin_a_sclk

115 audio_tdmin_b_sclk

114 audio_tdmin_c_sclk

113 audio_tdmin_Ib_sclk

112 audio_tdmout_a_sclk

111 audio_tdmout_b_sclk

110 audio_tdmout_c_sclk

109 c_alocker_out_clk

108 c_alocker_in_clk

107 au_dac_clk_g128x

106 ephy_test clk

105 am_ring_osc_clk_out_ee[9]
104 am_ring_osc_clk_out_ee[8]
103 am_ring_osc_clk_out_ee[7]
102 am_ring_osc_clk_out_ee[6]
101 am_ring_osc_clk.out_ee[5]
100 am_ring_osc_clk_out_ee[4]
99 am_ring_osc_clk_out_ee[3]
98 cts_ts_clk

97 cts_vpu_clkb_tmp

96 cts_vpu_clkb

95 eth_phy_plitxclk

94 eth_phy_rxclk

93 1'b0

92 sys_plIB_div16

91 sys_cpuB_clk_div16

90 cts_hdmitx_sys_clk

89 HDMI_CLK_TODIG
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No Source
88 cts_mipi_isp_clk
87 1'b0
86 cts_ML_core_clk
85 cts_ML_axi_clk
84 co_tx_clk
83 co_rx_clk
82 cts_ge2d_clk
81 cts_vapbclk
80 rng_ring_osc_clk[3]
79 rng_ring_osc_clk[2]
78 rng_ring_osc_clk[1]
77 rng_ring_osc_clk[0]
76 cts_cci_clk
75 cts_hevcf_clk
74 cts_mipi_csi_phy_clk
73 cts_pwm_C_clk
72 cts_pwm_D_clk
71 cts.pwm_E_clk
70 cts_pwm_F_clk
69 cts_hdcp22_skpclk
68 cts_hdcp22_esmclk
67 cts_dsi_phy_clk
66 cts_vid_lock_clk
65 cts_spicc_0_clk
64 cts_spicc_1_clk
63 cts_dsi_meas_clk
62 cts_hevcb_clk
61 gpio_clk_msr
60 1'b0
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No Source
59 cts_hcodec_clk
58 cts_HEVC Encoder_bhclk
57 cts_HEVC Encoder_cclk
56 cts_HEVC Encoder_aclk
55 vid_pll_div_clk_out
54 cts_vpu_clkc
53 cts_sd_emmc_clk_A
52 cts_sd_emmc_clk_B
51 cts_sd_emmc_clk_C
50 mp3_clk_out
49 mp2_clk_out
48 mpl1_clk_out
47 ddr_dpll_pt_clk
46 cts_vpu_clk
45 cts_pwm_A_clk
44 cts_pwm_B_clk
43 fclk_divs
42 mpO_clk_out
41 mac_eth_rx_clk_rmii
40 1'b0
39 cts_bt656_clkO
38 cts_vdin_meas_clk
37 cts_cdac_clk_c
36 cts_hdmi_tx_pixel_clk
35 cts_Dvalin_clk
34 eth_mppll_50m_ckout
33 sys_cpu_ring_osc_clk[1]
32 cts_vdec_clk
31 mpll_clk_test_out
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No Source

30 pcie_clk_inn

29 pcie_clk_inp

28 cts_sar_adc_clk

27 co_clkin_to_mac

26 sc_clk_int

25 cts_eth_clk_rmii

24 cts_eth_clk125Mhz

23 mpll_clk_50m

22 mac_eth_phy_ref _clk

21 lcd_an_clk_ph3

20 rtc_osc_clk_out

19 lcd_an_clk_ph2

18 sys_cpu_clk_divlé

17 sys_pll_divl6

16 cts_ FEC_CLK_2

15 cts FEC_CLK.1

14 cts_ FEC_CLK 0

13 mod_tcon_clko

12 hifi_pll_clk

11 mac_eth_tx_clk

10 cts_vdac_clk

9 cts_encl_clk

8 cts_encp_clk

7 clk81

6 cts_enci_clk

5 1'b0

4 gp0_pll_clk

3 sys_cpu_ring_osc_clk[0]

2 am_ring_osc_clk_out_ee[2]
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No Source
1 am_ring_osc_clk_out_ee[1]
0 am_ring_osc_clk_out_ee[0]
The sources are controlled by register MSR_CLK_REGO.
8.7.5 Register Description
HIU(base:32'"hFF63C000)
Each register final address = OxFF63C000 + offset * 4
HHI_MIPI_CNTLO  0x00
Bit(s) | R/W | Default | Description
REGISTER CONTROL
B<15:10>:common ref gen control
B9:Vref select 0=VR 1=Vhg
31:116 | R/W | O
B8:Iref select 0=I_rout 1=Ibg B7:enable Ibg
B6/5:unused B<4:0>:VR trimming control 10mV/step
Work mode:1010,0100,1000,0111
REGISTER CONTROL
B3:VR gen from Ibg enable, B2:VR gen by avdd18 enable
15:0 RW | 0
Other bits unused set 0
Work mode:0000,0000,0000,1000
HHI_MIPI_CNTL1 0x01
Bit(s) | R/W | Default | Description
dsi_edp_aux_tx_en
19 RW | O
AUX TX ENABLE(useless)
dsi_prbs_clk_in
18 RW | 0
CLOCK FROM CORE FOR TEST.(max frequency 1GHZ)
dsi_edp_aux_tx
17 RW | O
AUX TX INPUT (useless)
dsi_vbg_en
16 RW | O
Bandgap Enable signal
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Bit(s) | R/W | Default | Description
REGISTER CONTROL
B<15:12>:unused B<11:8>:test output select
b7:RX output inv select B6:unused
15:0 RW | 0 B<5:4>:LPTX slew-rate select B3:LRTX leak-current enable
B2:input inv select Bl:input select O=prbs 1=normal input
BO:prbs7 enable
Work mode:0000,0000,0010,1110
HHI_MIPI_CNTL2 0x02
Bit(s) | R/W | Default | Description
REGISTER CONTROL
B<15:9>:CH cell power up B<8:3>:CH control
31:16 | RW | O
B2/1:unused BO:LPULPS enable
Work mode:0010,0110,1000,0000
REGISTER CONTROL
B<15:11>: CH<0:4> power up B10:RX Ibias enable
15:0 RW | 0
B9:unused B<8:0>:LPRX reference voltage control
Work mode:1111,1100,0101,1010
HHI_MIPI_STS 0x03
Bit(s) | R/W | Default | Description
8 R 0 AUX RX OUTPUT (useless)
LPRX and LPCD receiver primitive state data
70 = 0 <LPCD_OUTN_L,LPCD_OUTN_L,LPCD_OUTP_
H,LPCD_OUTP_L,LP_OUTN_H,LP_OUTN_L,LP
~OUTP_H,LP_OUTP_L>
HHI_CHECK_CLK_RESULT 0x04
Bit(s) | R/W. | Default | Description
31 R 0 sys_cpu_clk check_result
30 R 0 sys_cpuB_clk check_result
3 R 0 ML_check_result
2 R 0 encp_check_result
1 R 0 hevcb_clk_check_result
0 R 0 mali_clk_check_result
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SCR System Clock Reference  0x0B
Bit(s) | R/W | Default | Description
31-0 RW | O System clock reference high: bits 31:16
TIMEOUT_VALUE OxOF
Bit(s) | R/W | Default | Description
15-12 | R 0 Unused
11-0 RW | 0 Program timer
Increased by 1 every 900 cycles. Triggers timer interrupt to CPU when it expires.
HHI_GPO_PLL_CNTLO 0x10
Bit(s) | R/W | Default | Description
[31] R 0 gp0_dpll_lock
[30] R 0 gp0_dpll_lock_a
[29] RW | 1 gpO0_dpll_reset
[28] RW | O gpO0_dpll_en
[18:16] | RIW | O gpO0_dpll_od
[14:10] | RIW | O gp0_dpll_N
[7:0] R/W | O gp0_dpll_M
HHI_GPO_PLL_CNTL1 0x11
Bit(s) | R/W | Default | Description
[18:0] | RW | O gpO0_dpll_frac
HHI_GPO_PLL_CNTL2 0x12
Bit(s) | R/W | Default | Description
[22:20] | RIW._| O gp0_dpll_fref_sel
[17:16] | RIW | O gp0_dpll_os_ssc
[15:12] | RIW | O gp0_dpll_ssc_str_ m
[8] RW | 0 gp0_dpll_ssc_en
[7:4] R/W | O gp0_dpll_ssc_dep_sel
[1:0] R/W | O gp0_dpll_ss_mode
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HHI_GPO_PLL_CNTL3 0x13
Bit(s) | RIW Default | Description
31 R/W 0 gpO0_dpll_afc_bypass
30 R/W 0 gpO0_dpll_afc_clk_sel
29 R/W 0 gp0_dpll_code_new
28 R/W 0 gp0_dpll_dco_m_en
27 R/W 0 gpO0_dpll_dco_sdm_en
26 R/W 0 gpO0_dpll_div2
25 R/W 0 gpO0_dpll_div_mode
24 R/W 0 gpO0_dpll_fast_lock
23 R/W 0 gpO0_dpll_fb_pre_div
22 R/W 0 gp0_dpll_filter_mode
21 R/W 0 gp0_dpll_fix_en
20 R/W 0 gp0_dpll_freq_shift_en
19 R/W 0 gpO0_dpll_load
18 R/W 0 gpO0_dpll_load_en
17 R/W 0 gp0_dpll_lock_f
16 R/W 0 gp0_dpll_pulse_width_en
15 R/W 0 gp0_dpll_sdmnc_en
14 R/W 0 gpO0_dpll_sdmnc_mode
13 R/W 0 gpO0_dpll_sdmnc_range
12 R/W 0 gpO0_dpll_tdc_en
11 R/W 0 gp0_dpll_tdc_mode_sel
10 R/W 0 gp0_dpll_wait_en
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HHI_GPO_PLL_CNTL4 0x14
Bit(s) | R/W | Default | Description
[30:28] | RIW | O gpO0_dplI_alpha
[26:24] | RIW | O gpO0_dpll_rou
[22:20] | RIW | O gp0_dpll_lambdal
[18:16] | R'IW | O gp0_dpll_lambda0
[13:12] | RIW | O gpO0_dpll_acqg_gain
[11:8] RW | O gpO_dpll_filter_pvt2
[7:4] RW | O gpO_dpll_filter_pvtl
[1:0] RW | O gpO0_dpll_pfd_gain
HHI_GPO_PLL_CNTL5 0x15
Bit(s) | R/W | Default | Description
[30:28] | RIW | O gpO0_dpll_adj_vco_ldo
[27:24] | RIW | O gpO0_dpll_Im_w
[21:16] | RIW | O gp0_dpll_Im_s
[15:0] R/W | O gp0_dpll_reve
HHI_GPO_PLL_CNTL6 0x16
Bit(s) | R/W | Default | Description
[31:30] | R(W | O gpO0_dpll_afc_hold_t
[29:28] | RIW | O gpO0_dpll_lkw_sel
[27:26] | RIW | O gp0_dpll_dco_sdm_clk_sel
[25:24] | RIW | O gp0_dpll_afc_in
[23:22] | RIW.| O gp0_dpll_afc_nt
[21:20] | RIW | O gp0_dpll_vc_in
[19:18] | RIW | O gpO0_dpll_lock_long
[17:16] | RIW | O gp0_dpll_freq_shift_v
[14:12] | RIW | O gp0_dpll_data_sel
[10:8] R/W | O gp0_dpll_sdmnc_ulms
[6:0] R/W | O gp0_dpll_sdmnc_power
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HHI_GPO_PLL_STS 0x17
Bit(s) | R/W | Default | Description
[31] R 0 gp0_dpll_lock
[30] R 0 gp0_dpll_lock_a
[29] R 0 gp0_dpll_afc_done
[22:16] | R 0 gp0_dpll_sdmnc_monitor
[9:0] R 0 gp0_dpll_out_rsv
HHI_PCIE_PLL_CNTLO 0x26
Bit(s) | R/W | Default | Description
[31] R 0 pcie_apll_lock
[30] R 0 pcie_hcsl_cal_done
[29] RW | O pcie_apll_reset
[28] RW | O pcie_apll_en
[27] R/W | O pcie_apll_vco_div_sel
[26] R/W | O pcie_apll_afc_start
[20:16] | RIW | O pcie_apll_od
[14:10] | RIW | O pcie_apll_prediv_sel
[7:0] R/W | O pcie_apll_fbkdiv
HHI_PCIE_PLL_CNTL1 0x27
Bit(s) | R/W | Default | Description
12 RW | O pcie_apll_sdm_en
[11:0] | RW | O pcie_apll_sdm_frac
HHI_PCIE_PLL_CNTL2 0x28
Bit(s) | R/W | Default | Description
[31:28] | RIW | O pcie_apll_ssc_dep_sel
[25:24] | RIW | O pcie_apll_ssc_fref_sel
[23:22] | RIW | O pcie_apll_ssc_mode
[21:20] | RIW | O pcie_apll_ssc_offset
[19:18] | RIW | O pcie_apll_str_m
[15:0] R/W | O pcie_apll_reserve
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HHI_PCIE_PLL_CNTL3 0x29
Bit(s) | R/W | Default | Description
[31] RW | O pcie_apll_afc_bypass_en
[29:28] | RIW | O pcie_apll_afc_hold_t
[26:20] | RIW | O pcie_apll_afc_in
[19] RW | 0 pcie_apll_afc_nt
[18:17] | RIW | O pcie_apll_afc_div
[16] RW | O pcie_apll_bias_Ipf_en
[15:12] | RIW | O pcie_apll_cp_icap
[11:8] | RW | O pcie_apll_cp_ires
[5:4] RW | O pcie_apll_cpi
HHI_PCIE_PLL_CNTL4 O0x2A
Bit(s) | R/W | Default | Description
[31] R/W | O pcie_apll_shift_en
[27:26] | RIW | O pcie_apll_shift_t
[25:24] | RIW | O pcie_apll_shift_v
[23] RW | O pcie_apll_vctrl_mon_en
[21:20] | RIW | O pcie_apll_Ipf_cap
[19:16] | RIW | O pcie_apll_Ipf-capadj
[13:12] | RIW | O pcie_apll_Ipf_res
[11] RW | O pcie_apll_Ipf_sf
[10] R/W | O pcie_apll_Ivr_od_en
[9] R/W | O pcie_apll_refclk_mon_en
[8] R/W | 0 pcie_apll_fbkclk_mon_en
[7] R/W | O pcie_apll_load
[6] R/W | O pcie_apll_load_en
HHI_PCIE_PLL_CNTL5 0x2B
Bit(s) | R/W | Default | Description
[30:28] | R'IW | O pcie_hcsl_adj_ldo
[27] R/W | O pcie_hcsl_bgp_en
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[24:20] | RIW | O pcie_hcsl_bgr_ad]
[19] RW | 0 pcie_hcsl_bgr_start
[16:12] | RIW | O pcie_hcsl_bgr_vref
[11:8] RW | 0 pcie_hcsl_by_imp_in
[7] RW | O pcie_hcsl_by_imp
[6] RW | O pcie_hcsl_cal_en
[5] RW | 0 pcie_hcsl_cal_rstn
[4] RW | 0 pcie_hcsl_edgedrv_en
[3] RW | 0 pcie_hcsl_en0
[2] R/W | O pcie_hcsl_in_en
[1] R/W | O pcie_hcsl_sel_pw
[0] RW | O pcie_hcsl_sel_str
HHI_PCIE PLL_STS Ox2E
Bit(s) | R/W | Default | Description
[31] R 0 pcie_apll_lock
[30] R 0 pcie_hcsl_cal_done
[29] R 0 pcie_apll_afc_done
HHI_XTAL_DIVN_CNTL O0x2f
Bit(s) | R/W | Default | Description
12 RW | O crt_clk25_en
11 RW | 0 crt_clk24_en
10 RW | 0 clk24_div2_en
7:0 RW| O clk25_div
HHI_GCLK2_MPEG00x30
Bit(s) | R/W | Default | Description
31-0 R/W | AllO Bits [31:0] of the composite MPEG clock gating register
HHI_GCLK2_MPEG10x31
Bit(s) | R/W | Default | Description
31-0 R/W | AllO Bits [63:32] of the composite MPEG clock gating register
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HHI_GCLK2_MPEG20x32

Bit(s) | R/W | Default | Description

31-0 R/W | AllO Bits [63:32] of the composite MPEG clock gating register
HHI_GCLK2_OTHERO0x34

Bit(s) | R/W | Default | Description

31-0 R/W | AllO Bits [31:0] of the composite Other clock gating register
HHI_HIFI_PLL_CNTLO 0x36

Bit(s) | R/W | Default | Description

[31] R 0 hifi_dpll_lock

[30] R 0 hifi_dpll_lock_a

[29] RW | 1 hifi_dpll_reset

[28] RW | O hifi_dpll_en

[17:16] | RIW | O hifi_dpll_od

[14:10] | RIW | O hifi_dpll_ref_div_n

[8:0] RW | O hifi_dpll_int_num
HHI_HIFI_PLL_CNTL1 0x37

Bit(s) | R/W | Default | Description

[18:0] | R 0 hifi_dpll_frac
HHI_HIFI_PLL_CNTL2 0x38

Bit(s) | R/W | Default | Description

[22:20] | R\W | O hifi_dpll_fref_sel

[17:16] | RIW | O hifi_dpll_os_ssc

[15:12] | RIW"| O hifi_dpll_ssc_str_m

[8] R/W | .0 hifi_dpll_ssc_en

[7:4] R/W | O hifi_dpll_ssc_dep_sel

[1:0] RW | 0 hifi_dpll_ss_mode
HHI_HIFI_PLL_CNTL3  0x39

Bit(s) | R/W | Default | Description

31 RW | 0 hifi_dpll_afc_bypass

30 RW | O hifi_dpll_afc_clk_sel
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Bit(s) | R/W | Default | Description
29 RW | 0 hifi_dpll_code_new
28 RW | 0 hifi_dpll_dco_m_en
27 RW | 0 hifi_dpll_dco_sdm_en
26 RW | 0 hifi_dpll_div2
25 RW | O hifi_dpll_div_mode
24 RW | 0 hifi_dpll_fast_lock
23 RW | O hifi_dpll_fb_pre_div
22 RW | 0 hifi_dpll_filter_mode
21 RW | O hifi_dpll_fix_en
20 RW | 0 hifi_dpll_freq_shift_en
19 RW | O hifi_dpll_load
18 RW | 0 hifi_dpll_load_en
17 RW | O hifi_dpll_lock_f
16 RW | O hifi_dpll_pulse_width_en
15 RW | O hifi_dpll_sdmnc_en
14 RW | 0 hifi_dpll_sdmnc_mode
13 RW | O hifi_dpll_sdmnc_range
12 RW | 0 hifi_dpll_tdc_en
11 RW | O hifi_dpll_tdc_mode_sel
10 R/W | O hifi_dpll_wait_en
HHI_HIFI_PLL_CNTL4  O0x3A
Bit(s) | R/W.| Default | Description
[30:28] | RIW | O hifi_dpll_alpha
[26:24] | RIW | O hifi_dpll_rou
[22:20] | RIW | O hifi_dpll_lambdal
[18:16] | RIW | O hifi_dpll_lambda0
[13:12] | RIW | O hifi_dpll_acq_gain
[11:8] |RW | O hifi_dpll_filter_pvt2
[7:4] RW | 0 hifi_dpll_filter_pvt1
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[1:0] RW | O hifi_dpll_pfd_gain
HHI_HIFI_PLL_CNTL5 0x3B

Bit(s) | R/W | Default | Description

[30:28] | RIW | O hifi_dpll_adj_vco_ldo

[27:24] | RIW | O hifi_dpll_Im_w

[21:16] | RIW | O hifi_dpll_Im_s

[15:0] RW | O hifi_dpll_reve
HHI_HIFI_PLL_CNTL6 0x3C

Bit(s) | R/W | Default | Description

[31:30] | RIW | O hifi_dpll_afc_hold_t

[29:28] | RIW | O hifi_dpll_lkw_sel

[27:26] | RIW | O hifi_dpll_dco_sdm_clk_sel

[25:24] | RIW | O hifi_dpll_afc_in

[23:22] | RIW | O hifi_dpll_afc_nt

[21:20] | RIW | O hifi_dpll_vc_in

[19:18] | RIW | O hifi_dpll_lock_long

[17:16] | RIW | O hifi_dpll_freq_shift_v

[14:12] | RIW | O hifi_dpll_data_sel

[10:8] R/W | O hifi_dpll_sdmnc_ulms

[6:0] RW | O hifi_dpll_sdmnc_power
HHI_HIFI_PLL_STS 0x3D

Bit(s) | R/W | Default | Description

[31] R 0 hifi_dpll_lock

[30] R 0 hifi_dpll_lock_a

[29] R 0 hifi_dpll_afc_done

[22:16] | R 0 hifi_dpll_sdmnc_monitor

[9:0] R 0 hifi_dpll_out_rsv
HHI_TIMER90K O0x3F

Bit(s) | R/W | Default | Description

31-16 | RW | O Unused
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15-0 R/W | 0x384 90khz divider
HHI_MEM_PD REGO  0x40
Bit(s) | R/W | Default | Description
31~22 | RIW | OXFFFF | Reserved
21~20 | R/IW | 0x3 Axi srame memory PD
19~18 | RIW | 0x3 Apical GDC memory PD
15~8 R/W | OxFF HDMI memory PD
5~4 R/W | OxF audio memory PD
3~2 R/W | 0x3 Ethernet memory PD
1~0 RW | 0x3 Reserved
HHI_VPU_MEM_PD REGO 0x41
Bit(s) | R/W | Default | Description
31~30 | R/IW | 0x3 sharp
29~28 | RIW | 0x3 Deinterlacer — di_post: 11 = power down. 00 = nhormal operation
27~26 | RIW | 0x3 Deinterlacer — di_pre
25~24 | RIW | 0x3 Vi_di_scaler
23~22 | RIW | 0x3 afbc_decl
21~20 | RIW | 0x3 Srscl super scaler
19~18 | R/W | Ox3 Vdinl memory
17~16 | R/W | Ox3 Vdin0 memory
15~14 | R/W | 0x3 Osd_scaler memory
13~12 | R/W | 0x3 Scaler memory
11~10 | RW| Ox3 Vpp output fifo
9~8 R/MW | 0x3 Color management module
7~6 R/W | 0x3 Vd2 memory
5~4 R/W | 0x3 Vd1l memory
3~2 R/W | 0x3 Osd2 memory
1~0 R/W | 0x3 Osd1 memory
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HHI_VPU_MEM_PD_REG1 0x42

Bit(s) | R/W | Default | Description

31~30 | R/IW | 0x3 atv demod / xvycc_lut

29~28 | R/IW | 0x3 tv decoder cvd2 / Idim_stts

27~26 | R/W | Ox3

25~24 | R/W | 0x3 CVBS inci interface

23~22 | R/IW | 0x3 Panel encl top

21~20 | R/IW | 0x3 Hdmi encp interface

19~18 | R/W | 0x3 osd afbcd

17~16 | R/IW | 0x3 Afbc decO

15~14 | R/W | 0x3 Vpu arb

13~12 | R/W | Ox3 dolbylb

11~10 | R/W | Ox3 dolbyla

9~8 R/W | 0x3 dolbyO

7~6 R/W | 0x3 dolby core3

5~4 RW | 0x3 vkstone

3~2 R/W | 0x3 VIU2_OFIFO

1~0 R/W | 0x3 VIU2 OSD1
HHI_NANOQ_MEM_PD_REGO .- 0x43

Bit(s) | R/W | Default Description

31:0 R/W | OXFFFFFFEF [ ML memory PD
HHI_NANOQ_MEM_PD_REG1 0x44

Bit(s) | R/W.| Default Description

23:.0 R\W | OXFFFFFF | ML memory PD
HHI_ISP_MEM_PD REGO  0x45

Bit(s) | R/W | Default | Description

5:4 R/W | 0x3 MIPI ISP wrmif memory PD

3:0 RW | OxF Mipi isp adaptor memory PD
HHI_ISP_MEM_PD_REG1  0x46

Bit(s) | R/W | Default Description
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17:0 R/W | OX3FFFF | MIPI ISP memory PD
HHI_VIID_CLK_DIV 0Ox4a
Bit(s) | R/W | Default | Description
31-28 | RIW | O DACO_CLK_SEL
27-24 | RIW | O DAC1_CLK_SEL
23-20 |RW | O DAC2_CLK_SEL
19 RW | O Select adc_pll_clk_b2 to be cts_clk_vdac
18 RW | O Unused
17 RW | 0 V2_cntl_clk_div_reset
16 RW | 0 V2_cntl_clk_div_en
15-12 |RW | 0O Encl_clk_sel
14-8 RW | O Unused
7-0 RW | O V2_cntl_xd0
HHI_VIID_CLK_CNTL  Ox4b
Bit(s) | R/W | Default | Description
31-20 |RW | O Unused
19 RW | 0 V2_cntl_clk_en0
18-16 | RW | O V2_cntl_clk_in_sel
15 RW | O V2_cntl_soft_reset
14-5 RW | O Unused
4 RW | O V2_cntl_divli2_en
3 RW | O V2_cntl_dive_en
2 RW| O V2_cntl_div4_en
1 R/W | O V2_cntl_div2_en
0 RW | 0 V2_cntl_divl_en
HHI_VPU_MEM_PD_REG2 0x4d
Bit(s) | R/W | Default | Description
31-18 | RW | 3 Unused
17-16 | RIW | 3 Vd2_ofifo
15-14 | RW | 3 Prime_dolby_ram
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Bit(s) | R/W | Default | Description
13-12 | RW | 3 Osd_bld34
11-10 | RW | 3 Vd1_scaler
9-8 R/W | 3 Mem_pd_mail_afbcd
7-6 RW | 3 Mem_pd_vi_osd4
5-4 RW | 3 Mem_pd_vi_osd3
3-2 R/W | 3 Mem_pd_tcon
1-0 R/W | 3 vpp water mark
HHI_GCLK_LOCK Ox4F
Write Read
SP/SCP sec only all access
Bit(s) | R/W | Default | Description
31 RW | 0 enable error return if write gclk after lock
8 RW | 0 lock gclk2_other
7 RW | 0 lock gclk2_mpeg2
6 RW | O lock gclk2_mpegl
5 RW | O lock gclk2_mpeg0
4 RW | O lock gclk_sp_mpeg
3 RW | O lock gclkl_other
2 RW | O lock gelkl_mpeg?2
1 R/W | O lock gclkl_mpegl
0 R/W| O lock gclkl_mpegO
HHI_GCLK_MPEGO 0x50
Bit(s) | R/W | Default | Description
31-0 R/W | All'1 Bits [31:0] of the composite MPEG clock gating register
HHI_GCLK_MPEG1 0x51
Bit(s) | R/W | Default | Description
31-0 R/W | All'1 Bits [63:32] of the composite MPEG clock gating register
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HHI_GCLK_MPEG2 0x52

Bit(s) | R/W | Default | Description

31-0 RW | All1 Bits [63:32] of the composite MPEG clock gating register

HHI_GCLK_OTHER 0x54

Bit(s) | R/W | Default | Description

31-0 RW | All1 Bits [31:0] of the composite Other clock gating register

HHI_GCLK_SP_MPEG 0x55

Write Read

SP sec only SP sec only

Bit(s) | R/W | Default | Description

31-0 RW | 0 bits[31:0] of secure module clock gating.

HHI_SYS_CPU_CLK_CNTL1 0x57

Bit(s) | R/W | Default | Description

31-25 |RIW | O Reserved

24 RW | 0 Sys_pll_divlié_en

A53_trace_clk _DIS: Setto 1.to manually disable the A53_trace_clk when changing the mux
23 R/W | O selection. Typically-this bitis set to 0 since the clock muxes can switch without glithces.
This is a “just in case” bit

A53_trace_clk:

A53 clock divided by 2
A53 clock divided by 3
A53 clock divided by 4
A53 clock divided by 5
A53 clock divided by 6
A53 clock divided by 7
A53 clock divided by 8

22:20 | RIW | 5

19 RW | O Timestamp CNTCLKEN_dis
AXI_CLK_DIS: Set to 1 to manually disable the AXI clock when changing the mux selection.
18 RW | O Typically this bit is set to 0 since the clock muxes can switch without glithces. This is a “just
in case” bit
17 RW | 0 ATCLK_dis

APB_CLK_DIS: Set to 1 to manually disable the APB clock when changing the mux
16 RW | O selection. Typically this bit is set to 0 since the clock muxes can switch without glithces.
This is a “just in case” bit
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Bit(s) | R/W | Default | Description
15 RW | 0 Timestamp CNTCLKEN
14~12 | RW | O Timestamp cntclk mux(not used)
AXI_CLK _MUX:
A53 clock divided by 2
A53 clock divided by 3
A53 clock divided by 4
11~9 RW | 1
A53 clock divided by 5
A53 clock divided by 6
A53 clock divided by 7
A53 clock divided by 8
atCLK _MUX:
A53 clock divided by 2
A53 clock divided by 3
A53 clock divided by 4
8~6 RW | 2
A53 clock divided by 5
A53 clock divided by 6
A53 clock divided by 7
A53 clock divided by 8
APB_CLK _MUX:
A53 clock divided by 2
A53 clock divided by 3
A53 clock divided by 4
5~3 RW | 4
A53 clock divided by 5
A53 clock divided by 6
AB3 clock divided by 7
A53 clock divided by 8
2 RW | O Soft_reset
1 RW. | O Sys_cpu_clk_divi6_en
0 RW | O Pclk_en_dbg
HHI_SYS_CPU_RESET_CNTL 0x58
Write Read
SP/SCP/AP sec only all access
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Bit(s) | R/W | Default | Description

10 RW | 0 Cpu_axi_reset

9 RW | 0 NPRESETDBG

8 RW | 0 NL2RESET

7-4 RW | O NCORERESET[3:0]

3-0 RW | O Cpu_soft_reset[3:0]
HHI_VID_CLK DIV 0x59

Bit(s) | R/W | Default | Description

31-28 | RW | O ENCI_CLK_SEL

27-24 | RIW | O ENCP_CLK_SEL

23-20 | RW | O ENCT_CLK_SEL

19-18 | RW | O UNUSED

17 RW | O CLK_DIV_RESET

16 RW | 0 CLK_DIV_EN

15-8 RW | 1 XD1

7-0 RW | 1 XDO
HHI_APICALGDC_CNTL 0x5a

Bit(s) | R/W | Default | Description

2725 | RIW | O Cts_gds_axi_clk:clk div

24 RW | 0 Cts_gds_axi_clk:clk_en

22:16 | RIW | O Cts_gds_axi_clk:clk_sel

119 RW | O Cts_gds_core_clk:clk div

8 R/W| O Cts_gds_core_clk:clk_en

6:0 R/W | O Cts_gds_core_clk:clk_sel
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HHI_MPEG_CLK_CNTL 0x5d

Bit(s) | R/W | Default | Description
NEW_DIV_EN: If this bit is set to 1, then bits[30:16] make up the clk81 divider. If this bit is O,

31 RW | O then bits[6:0] dictate the divider value. This is a new feature that allows clk81 to be divided
down to a very slow frequency.

30~16 | RIW | O NEW_DIV: New divider value if hit[31] = 1
Production clock enable

15 RW | 0

14-12 | RW | 6 MPEG_CLK_SEL (See clock document)

11-10 |RW | O unused

9 RW |0 RTC Oscillator Enable: Set this bit to 1 to connect the RTC 32khz oscillator output as the

) XTAL input for the divider above

Divider Mux: 0 = the ARC clock and the MPEG system clock are connected to the 27Mhz

8 RW | O crystal. 1 = the ARC clock and the MPEG system clock are connected to the MPEG PLL
divider

7 rRW | 1 PLL Mux: O = all circuits associated with the MPEG PLL are connected to 27Mhz. 1 = all
circuits associated with the MPEG PLL are connected to the MPEG PLL
PLL Output divider. The MPEG System clock equals the video PLL clock frequency divided

6-0 RW | 0 by (N+1). Note: N must be odd (1,3,5,....) so that the MPEG clock is divided by an even
number to generate a 50% duty cycle.

HHI_VID_CLK_CNTLOx5f

Bit(s) | R/W | Default | Description

31-21 |RW | O TCON_CLKO_CTRL

20 RW | 0 CLK_EN1

19 RW | 0 CLK_ENO

18-16 | R\W | O CLK_IN_SEL

15 RW | 0 SOFT_RESET

14 RW | 0 PH23_ENABLE

13 RW | 0 DIV12_PH23

12-5 RW | 0 UNUSED

4 RW | 0 DIV12_EN

3 RW | 0O DIV6_EN

2 RW | 0 DIV4_EN

1 RW | 0 DIV2_EN

0 RW | 0 DIV1_EN
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HHI_TS_CLK_CNTL 0x64

Bit(s) | R/W | Default | Description

8 RW | O ts_clk clk_en

7:0 RW | O ts_clk clk_div
HHI_VID_CLK_CNTL2 0x65

Bit(s) | R/W | Default | Description

31-16 | R 0

15-9 RW | O Reserved

8 RW | O Atv demod vdac gated clock control

7 RW | 1 LCD_AN_CLK_PHY2 gated clock control. 1 = enable

6 RW | 1 LCD_AN_CLK_PH3 gated clock control

5 RW | 1 HDMI_TX_PIXEL_CLK gated clock control

4 RW | 1 VDAC_clk gated clock control

3 RW | 1 ENCL gated clock control

2 RW | 1 ENCP gated clock control

1 RW | 1 ENCT gated clock control

0 RW | 1 ENCI gated clock control
HHI_SYS_CPU_CLK_CNTLO 0x67

Bit(s) | R/W | Default | Description

31 R 0 Final_mux_sel

30 R 0 Final_dyn_mux_sel

29 R 0 Busy_cnt

28 R 0 busy

26 R/W | O Dyn_enable

25-20 |RIW | O Mux1_divn_tcnt

18 RW | O Postmux1

17-16 | R\W | O Premux1

15 RW | O Manual_mux_mode

14 RW | O Manual_mode_post

13 RW | O Manual_mode_pre
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Bit(s) | R/W | Default | Description

12 RW | 0 Force_update_t

11 RW | 0 Final_mux_sel

10 RW | 0 Final_dyn_mux_sel

9-4 RW | O mux0_divn_tcnt

3 RW | O Rev

2 RW | O Postmux0

1-0 RW | O Premux0

HHI_VID_PLL_CLK_DIV 0x68

Bit(s) | R/W | Default | Description

31~24 | R 0 RESERVED

23~20 | R/W | O Reserved

19 RW | 0 CLK_FINAL_EN

18 RW | 0 CLK_DIV1

17~16 | R\W | O CLK_SEL

15 RW | 0 SET_PRESET

14-0 RW | O SHIFT_PRESET

HHI_CCI_CLK_CNTL  0x6B

Bit(s) | R/W | Default | Description

31 RW | 0 Cts_cci_clk :Final_mux_sel
Cts_cci_clk Muxl1_sel:
0:oscin;
1:gpOpll;
2:hifi_pll;

2725 | RIW | O 3:fclk_div2p5;
4:fclk_div3;
5:fclk_div4;
6:fclk_div5;
7:fclk_div7;

24 RW | 0 Cts_cci_clk Mux1_en

22:16 | RW | O Cts_cci_clk Mux1_div
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Bit(s)

R/W

Default

Description

11:9

R/W

Cts_cci_clk Mux0_sel:
0:0scin;

1:gpOpll;

2:hifi_pll;
3:fclk_div2p5;
4:fclk_div3;
5:fclk_div4;
6:fclk_div5;
7:fclk_div7;

RW

Cts_cci_clk Mux0_en

6:0

RW

Cts_cci_clk Mux0_div

HHI_DVALIN_CLK_CNTLOx6c

Bit(s)

R/W

Default

Description

31

RW

0: Dvalin_clk_cntl[14:0];
1: Dvalin_clk_cntl[30:16];

27~25

R/W

CLK_SEL: See the Clock Tree document for information related to cts_Dvalin _clk
0:oscin;

1:gpOpll;

2:hifi_pll;

3:fclk_div2p5;

4:fclk_div3;

5:fclk_div4;

6:fclk _div5;

7:fclk_div7;

24

R/W

CLK_EN: See the Clock Tree document for information related to cts_ Dvalin _clk

23

R/W

Reserved

22~16

RIW

CLK_DIV: See the Clock Tree document for information related to cts_ Dvalin _clk

15~12

11~9

RW

CLK_SEL: See the Clock Tree document for information related to cts_Dvalin _clk
0:oscin;

1:gpOpll;

2:mpli2;

3:mpll1;

4:fclk_div7,

5:fclk_div4;
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Bit(s) | R/W | Default | Description
6:fclk_div3;
7:fclk_div5;
8 RW | 0 CLK_EN: See the Clock Tree document for information related to cts_ Dvalin _clk
7 RW | O Reserved
6-0 RW | O CLK_DIV: See the Clock Tree document for information related to cts_ Dvalin _clk
HHI_VPU_CLKC_CNTL 0x6D
Bit(s) | R/W | Default | Description
31 RW | 0 Final mux sel
30-29 | RW | O Reserved
CLK_SEL: See the Clock Tree document for information related to cts_vpu_clkc
0:fclk_div4;
1:fclk_div3;
2:fclk_div5;
27~25 | RIW | O 3:fclk_div7;
4:mpll1;
5:vid_pll;
6:mpll2;
7:gpOpll;
24 RW | O CLK_EN: See the Clock Tree document for information related to cts_vpu_clkc
23 RW | O Reserved
22~16 | RIW | O CLK_DIV: See the Clock Tree document for information related to cts_vpu_clkc
15~12
CLK_SEL: See the Clock Tree document for information related to cts_vpu_clkc
0:fclk_div4;
1:fclk_div3;
2:fclk_div5;
11~9 RW | O 3:fclk_div7;
4:mpll1;
5:vid_pll;
6:mpli2;
7:gpOpll;
8 RW | 0 CLK_EN: See the Clock Tree document for information related to cts_vpu_clkc
7 RW | O Reserved
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Bit(s) | R/W | Default | Description
6-0 RW | 0 CLK_DIV: See the Clock Tree document for information related to cts_vpu_clkc
HHI_VPU CLK_CNTL  Ox6F
Bit(s) | R/W | Default | Description
31 RW | 0 Final mux sel
30-29 | RW | O Reserved
CLK_SEL: See the Clock Tree document for information related to cts_vpu_clk
0:fclk_div3;
1:fclk_div4;
2:fclk_div5;
27~25 | RIW | O 3:fclk_div7;
4:mpll1;
5:vid_pll;
6:hifi_pll;
7:g9p0_pll;
24 RW | O CLK_EN: See the Clock Tree document for information related to cts_vpu_clk
23 RW | 0 Reserved
22~16 | RIW | O CLK_DIV: See the Clock Tree document for information related to cts_vpu_clk
15~12
CLK_SEL: See the Clock Tree document for information related to cts_vpu_clk
0:fclk_div3;
1:fclk_div4;
2:fclk_div5;
11~9 RW | O 3:fclk_div7;
4:mpll1;
5:vid_pll;
6:hifi_pll;
7:gp0_pll;
8 RW |0 CLK_EN: See the Clock Tree document for information related to cts_vpu_clk
7 RW | O Reserved
6-0 RW | O CLK_DIV: See the Clock Tree document for information related to cts_vpu_clk
HHI_MIPI_ISP_CLK_CNTL  0x70
Bit(s) | R/W | Default | Description
119 RW | O Cts_mipi_isp_clk :clk sel
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Bit(s) | R/W | Default | Description
8 RW | 0 Cts_mipi_isp_clk :clk en
6:0 RW | 0 Cts_mipi_isp_clk :clk div

HHI_VIPNANOQ_CLK_CNTL 0x72

Bit(s) | R/W | Default | Description

17 R 0 CATCTIVE

16 R 0 CSYSACK

1 RW | O disableRamClockGating
0 RW | 0 CSYSREQ

HHI_HDMI_CLK_CNTL 0x73

Bit(s) | R/W | Default | Description
31-20 | RW | O Reserved
19~16 | RW | O crt_hdmi_pixel_clk_sel
15~11 | R\W | O Reserved
CLK_SEL: See the Clock Tree document for information related to cts_hdmi_sys_clk
0:oscin;
10~9 RW | O 1:fclk_div4;
2:fclk_div3;
3:fclk_div5;
8 R/W | O CLK_EN: See the Clock Tree document for information related to cts_hdmi_sys_clk
7 RW | 0 Reserved
6-0 RW | 0 CLK_DIV: See the Clock Tree document for information related to cts_hdmi_sys_clk

HHI_ISP_MAX_ADDR_CNTL 0x75

Bit(s) | R/W+| Default | Description

31:16 | R\W | Ox080F | Max_addr_dly_line_fr :clogh2(MAX_FRAME_W/2)+16

15:0 R/W | Ox080F | Max_addr_dly_line_ds:clogh2(MAX_DS_FRAME_W/2)+16
HHI_ETH_CLK_CNTL  0x76

Bit(s) | R/W | Default | Description

17 RW | 0 eth_mac_speed; 0:div 20; 1: div2;

16 RW | O invert clk_rmii_pad_i

13 RW | 0 invert clk_rmii_pad_o
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Bit(s) | R/W | Default | Description
clk_rmii_pad_o;
12 RW | 0 0: rmii_clk;
1: rmii_div;
rmii_clk; clk_sel;
11:9 RW | O 0: fclk_divz;
7: clk_rmii_pad_i;
8 RW | O rmii_clk; clk_en
7 RW | 0 eth_clk125M; clk_en;
6:0 RW | 0 rmii_clk; clk_div
HHI_VDEC_CLK _CNTL 0x78
Bit(s) | R/W | Default | Description
31-28 | RIW | O Reserved
CLK_SEL: See the Clock Tree document for information related to cts_hcodec_clk
0:fclk_div2p5;
1:fclk_div3;
2:fclk_div4;
27~25 | RIW | O 3:fclk_div5;
4:fclk_div7,
5:hifi_pll;
6:gpO0pll;
7:0scin;
24 R/W | O CLK_EN: See the Clock Tree document for information related to cts_hcodec_clk
23 RW | O Reserved
22~16 | RIW | O CLK. DIV: See the Clock Tree document for information related to ctshcodec_clk
15~12 | RW | O Reserved
CLK_SEL: See the Clock Tree document for information related to cts_vdec_clk
0:fclk_div2p5;
1:fclk_div3;
2:fclk_div4;
11~9 RW | O 3:fclk_div5;
4:fclk_div7;
5:hifi_pll;
6:gpO0pll;
7:0scin;
8 RW | 0 CLK_EN: See the Clock Tree document for information related to cts_vdec_clk
01 (2019-05-05) Amlogic, Ltd. Proprietary 155



A311D Datasheet 8 System
Bit(s) | R/W | Default | Description
7 RW | 0 Reserved
6-0 RW | 0 CLK_DIV: See the Clock Tree document for information related to cts_vdec_clk
HHI_VDEC2_CLK_CNTL 0x79
Bit(s) | R/W | Default | Description
31-28 | RW | O Reserved
HEVCB_CLK_SEL: See the Clock Tree document for information related to cts_hevcb_clk
0:fclk_div2p5;
1:fclk_div3;
2:fclk_div4;
27~25 | RIW | O 3:fclk_div5;
4:fclk_div7,
5:hifi_pll;
6:gpO0pll;
7:0scin;
24 RW | 0 HEVCB_CLK_EN: See the Clock Tree document for information related to cts_hevch_clk
23 RW | 0 Reserved
22~16 | RIW | O HEVCB_CLK_DIV: See the Clock Tree document for information related to cts_hevcb_clk
15~12
HEVCF_CLK_SEL: See the Clock Tree document for information related to cts_hevcf_clk
0:fclk_div2p5;
1:fclk_div3;
2:fclk_div4;
11~9 RW | O 3:fclk_div5;
4:fclk_div7,
5:hifi_pll;
6:gpOpll;
7:0scin;
8 RW |0 HEVCF_CLK_EN: See the Clock Tree document for information related to cts_hevcf_clk
7 RW | O Reserved
6-0 RW | O HEVCF_CLK_DIV: See the Clock Tree document for information related to cts_hevcf_clk
HHI_VDEC3_CLK_CNTL 0x7a
Bit(s) | R/W | Default | Description
cts_hcodec_clk;
31 RW | 0
0: use VDEC_CLK_CNTL;

01 (2019-05-05)

Amlogic, Ltd. Proprietary

156



A311D Datasheet

8 System

Bit(s)

R/W

Default

Description

1: use VDEC3_CLK_CNTL;

27~25

R/W

CLK_SEL: See the Clock Tree document for information related to cts_hcodec_clk
0:fclk_div2p5;

1:fclk_div3;

2:fclk_div4;

3:fclk_div5;

4:fclk_div7,;

5:hifi_pll;

6:gp0pll;

7:0scin;

24

RW

CLK_EN: See the Clock Tree document for information related to cts_hcodec_clk

23

RW

Reserved

22~16

R/W

CLK_DIV: See the Clock Tree document for information related to ctshcodec_clk

15

RW

cts_vdec_clk;
0: use VDEC_CLK_CNTL;
1: use VDEC3_CLK_CNTL;

11~9

R/W

CLK_SEL: See the Clock Tree document for information related to cts_vdec_clk
0:fclk_div2p5;

1:fclk_div3;

2:fclk_div4;

3:fclk_div5;

4:fclk_div7;

5:hifi_pll;

6:gpOpll;

7:0scin;

R/W

CLK_EN: See the Clock Tree document for information related to cts_vdec_clk

R/W

0

Reserved

6-0

R/W

0

CLK_DIV: See the Clock Tree document for information related to cts_vdec_clk

HHI_VDEC4_

CLK_CNTL 0x7b

Bit(s)

R/W

Default

Description

31

R/W

HEVCB_CLK;
0: use VDEC2_CLK_CNTL;
1: use VDEC4_CLK_CNTL;

27~25

RW

HEVCB_CLK_SEL: See the Clock Tree document for information related to cts_hevcb_clk
0:fclk_div2p5;
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Bit(s) | R/W | Default | Description

1:fclk_div3;
2:fclk_div4;
3:fclk_div5;
4:fclk_div7,
5:hifi_pll;
6:gpOpll;
7:0scin;

24 RW | O HEVCB_CLK_EN: See the Clock Tree document for information related to cts_hevch_clk

23 RW | 0 Reserved

22~16 | RIW | O HEVCB_CLK_DIV: See the Clock Tree document for information related to cts_hevcb_clk

HEVCF_CLK;
15 RW | O 0: use VDEC2_CLK_CNTL,
1: use VDEC4_CLK_CNTL;

HEVCF_CLK_SEL: See the Clock Tree document for information related to cts_hevcf clk
0:fclk_div2p5;

1:fclk_div3;

2:fclk_div4;

11~9 RW | O 3:fclk_div5;

4:fclk_div7,

5:hifi_pll;

6:gpO0pll;

7:0scin;

8 RW | O HEVCF_CLK _EN: See the Clock Tree document for information related to cts_hevcf_clk

7 RW | O Reserved

6-0 RW | 0 HEVCFE_CLK_DIV: See the Clock Tree document for information related to cts_hevcf_clk

HHI_HDCP22_CLK_CNTL O0x7c

Bit(s) | R/W | Default | Description

31-0 RMW_|.0 Reserved

Clk_sel:

0O:cts_oscin_clk

26-25 | R/W | O 1:fclk_div4
2:fclk_div3
3:fclk_div5

24 RW | O Clk_en

23-0 RW | 0 Clk_div
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HHI_VAPBCLK_CNTL 0x7d
Bit(s) | R/W | Default | Description
31 RW | O Final_mux_sel
30 RW | O Enable
29-28 | R/IW | O Reserved
Mux1_sel:
0:fclk_div4
1:fclk_div3
2:fclk_div5
27-25 | RIW | O 3:fclk_div7
4:mpl_clk_out
5:vid_pll_clk
6:mp2_clk_out
7:fclk_div2p5
24 RW | 0 Mux1_en
23 RW | O Reserved
22-16 | RIW | O Mux1_div
15-12 | R\W | O Reserved
11-9 RW | 0 Mux0_sel,as mux1_sel
8 RW | 0 Mux0_en
7 RW | 0 Reserved
6-0 RW | O Mux0_div
HHI_SYS_CPUB_CLK CNTL1  0x80
Bit(s) | R/W | Default | Description
24 RW | O Sys_pll_divl6_en
23 RW | 0 Trace_clk_dis
22:20 | RIW | 0x5 Trace_clk_mux
19 RW | 0 CNTCLKEN_clk_dis
18 RW | 0 ACLKM_clk_dis
17 RW | 0 ATCLK_clk_dis
16 RW | O PCLK_dis
15 RW | 0 CNTCLKEN
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Bit(s) | R/W | Default | Description
14:12 | RW | O CNTCLKEN_clk_mux
11:9 R/W | Ox1 ACLKM_clk_mux
8:6 R/W | Ox2 ATCLK _clk_mux
5:3 R/W | Ox4 PCLK_mux
2 RW | O Soft_reset
1 RW | 0 Sys_clk_divl6_en
0 RW | 0 PCLKENDBG
HHI_SYS_CPUB_RESET_CNTL 0x81
Bit(s) | R/W | Default | Description
10 RW | 0 Cpu_axi_reset
9 RW | 0 NPRESETDBG
8 RW | 0 NnL2RESET
7-4 RW | 0 NCORERESET[3:0]
3-0 RW | 0 Cpu_soft_reset[3:0]
HHI_SYS_CPUB_CLK_CNTL 0x82
Bit(s) | R/W | Default | Description
31 R 0 Final_mux_sel
30 R 0 Final_dyn_mux_sel
29 R 0 Busy cnt
28 R 0 busy
26 RW | O Dyn_enable
25-20 | RIW| O Mux1_divn_tcnt
18 R\W | O Postmux1
17-16 | R/\W | O Premux1
15 RW | O Manual_mux_mode
14 RW | O Manual_mode_post
13 RW | 0 Manual_mode_pre
12 RW | 0 Force_update_t
11 RW | 0 Final_mux_sel
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Bit(s) | R/W | Default | Description

10 RW | 0 Final_dyn_mux_sel

9-4 RW | 0 mux0_divn_tent

3 RW | 0 Rev

2 RW | O Postmux0

1-0 RW | O Premux0

HHI_VPU_CLKB_CNTL 0x83

Bit(s) | R/W | Default | Description

31-25 | RW | O Reserved

24 RW | 0 Cts_vpu_clkb_tmp en
Cts_vpu_clkb_tmp sel
0:cts_vpu_clk

21-20 |RW | O 1:fclk_div4
2:fclk_div5
3:fclk_div7

19-16 |RW | O Cts_vpu_clkb_tmp div

9 RW | 0 Vpu_clkb_latch_en

8 RW | 0 Vpu_clkb_en

7-0 RW | 0 Vpu_clkb_div

HHI_GEN_CLK_CNTL 0x8a

Bit(s) | R/W | Default | Description

31-17 | RW | O Reserved
CLK_SEL:
O:cts_oscin_clk
1:rtc_oscin_i
2:sys_cpu_clk_div16
3:ddr_dpll_pt_clk
4:vid_pll_clk
5:gp0_pll_clk

16~12 | R\W | O 9pPEPT-
7:hifi_pll_clk
8:pcie_clk_in_n
9:pcie_clk_in_p
12:cts_msr_clk
14:sys_plIB_div16
15:sys_cpuB_clk_div16
16:acodec_dac_clk
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Bit(s) | R/W | Default | Description

17:sys_cpu_clk_div16;
19:fclk_div2
20:fclk_div2p5;
20:fclk_div2;

21:fclk_div3;

22:fclk_div4;

23:fclk_div5;

24:fclk_div7;
25:mpll0_clk;
26:mpll1l_clk;
27:mpli2_clk;
28:mpli3_clk;
29:mipi_csi_phy0_clk_out
30:mipi_csi_phyl_clk_out

11 RW | O CLK_EN: See the Clock Tree document for information related to gen_clk_out

10~0 RW | 0 CLK_DIV: See the Clock Tree document for information related to gen_clk_out

HHI_VDIN_MEAS_CLK_CNTL  0x94

Clock control for cts_vdin_meas_clk

Bit(s) | R/W | Default | Description

31-24 |RIW | O unused

Cts_dsi_meas_clk:clk_sel
0:oscin;

1:fclk_div4;

2:fclk div3;

23-21 |RW |0 3:fclk_div5;

4:vid_pll;

5:gp0_pll;

6:fclk_div2;

7:fclk_div7;

20 RW | 0 Cts_dsi_meas_clk: clk_en

18:12 |RW | O Cts_dsi_meas_clk: clk_div

CLK_SEL: See the Clock Tree document for information related to cts_vdin_meas_clk
0:oscin;

1:fclk_div4;

2:fclk_div3;

3:fclk_div5;

4:vid_pll;

11-9 RW | 0
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Bit(s) | R/W | Default | Description

5:9p0_pll;

6:fclk_div2;

7:fclk_div7;
8 RW | 0 CLK_EN: See the Clock Tree document for information related to cts_vdin_meas_clk
6-0 RW | 48 CLK_DIV: See the Clock Tree document for information related to cts_vdin_meas_clk

HHI_MIPIDSI_PHY_CLK_CNTL 0x95

Bit(s) | R/W | Default | Description

mipi_dsi_phy_clk clk_sel;
0:vid_pll;

1:gp0_pll;

2:hifi_pll;

14:12 |RW | O 3:mpll1;

4:fclk_div2;
5:fclk_div2p5;
6:fclk_div3;

7:fclk_div7;

8 RW | 0 mipi_dsi_phy_clk clk_en

6:0 RW | 0 mipi_dsi_phy_clk clk_div

HHI_NAND_CLK_CNTL 0x97

Bit(s) | R/W | Default | Description

31-12 |RIW | O unused

CLK_SEL:
0:cts. oscin_clk
1:felk_div2
2:fclk_div3
11-9 RW | 0 3:fclk_divs
4:fclk_div7
5:mp2_clk_out
6:mp3_clk_out
7:gp0_pll_clk

8 Reserved

7 RW | 1 CLK_EN:

6-0 RW | 0 CLK_DIV
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HHI_SD_EMMC_CLK_CNTL 0x99

Bit(s)

R/W

Default

Description

31-28

R/W

0

unused

27-25

RW

Sd_emmc_B_CLK_SEL:
0:cts_oscin_clk
1:fclk_div2

2:fclk_div3

3:fclk_divs

4:fclk_div7
5:mp2_clk_out
6:mp3_clk_out
7:gp0_pll_clk

24

Reserved

23

RW

Sd_emmc_B_CLK_EN:

22-16

R/W

Sd_emmc_B_CLK_DIV

15-12

RW

reseverd

11-9

RW

Sd_emmc_A_CLK_SEL:
0:cts_oscin_clk
1:fclk_div2

2:fclk_div3

3:fclk_divs

4:fclk_div7
5:mp2_clk_out
6:mp3_clk_out
7:9p0_pll_clk

8

Reserved

7

R/W

Sd_emmc_A _CLK _EN:

6-0

RW

0

Sd_emmc_A_CLK_DIV

HHI_HEVC ENCODE

R_CLK_CNTL 0x9A

Bit(s)

R/W

Default

Description

27:25

R/W

0:oscin;

1:fclk_div4;
2:fclk_div3;
3:fclk_div5;
4:fclk_div7;

HEVC Encoder_cclk clk_sel;
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Bit(s) | R/W | Default | Description

5:mpli2;

6:mpli3;

7:9p0pll;
24 RW | 0 HEVC Encoder_cclk clk_en
22:16 | RW | O HEVC Encoder_cclk clk_div

HEVC Encoder_bclk clk_sel;
0:0scin;

1:fclk_div4;

2:fclk_div3;

11:9 RW | 0 3:fclk_div5;

4:fclk_div7,

5:mpli2;

6:mpli3;

7:gpOpll;

8 RW | 0 HEVC Encoder_bclk clk_en

6:0 RW | 0 HEVC Encoder_bclk clk_div

HHI_HEVC ENCODER_CLK_CNTL2 0x9B

Bit(s) | R/W | Default | Description

HEVC Encoder_aclk clk_sel;
0:oscin;

1:fclk_div4;

2:fclk_div3;

11:9 R/W | O 3:fclk_divs;

4:felk_div7;

5:mpll2;

6:mpli3;

7:gpOpll;

8 RW | 0 HEVC Encoder_aclk clk_en

6:0 RW | 0 HEVC Encoder_aclk clk_div

HHI_MPLL_CNTLO Ox9E

Bit(s) | R/W | Default | Description

[21:20] | RIW | O mpll_sys_dpll_exldo
[18:16] | RIW | O mpll_test_c
[15:12] | RIW | O mpll_dds_reve
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[11:20] | RIW | O mpll_dds_vc_vdd
[9:8] RW | 0 mpll_dds_vr_fbl
[7:6] RW | 0 mpll_dds_vr_fb2
[1] RW | 0 mpll_dds_enldo
[0] RW | O mpll_dds_Ildo_rupsel

HHI_MPLL_CNTL1 Ox9F
Bit(s) | R/W | Default | Description
[31] RW | 0 mpll_dds0_en
[30] RW | O mpll_dds0_sdm_en
[29] R/W | O mpll_dds0_ss_en
[28:20] | RIW | O mpll_ddsO_n_in
[13:0] R/W | O mpll_dds0_sdm_in

HHI_MPLL_CNTL2 0xA0
Bit(s) | R/W | Default | Description
[31] RW | O mpll_dds0_ir_bypass
[30] RW | 0 mpll_dds0_load
[29] R/W | O mpll_ddsO_Ip_en
[28] R/W | O mpll_dds0_modesel
[20:16] | RIW | O mpll_dds0_f_set
[15:12] | RIW | O mpll_ddsO_ir_byin
[10:8] | RIW | O mpll_dds0_p_set
[7:4] R/W | O mpll_ddsO_vref_cf
[3:0] R/W | 0 mpll_ddsO_vref _cs

HHI_MPLL_CNTL3 0xA1
Bit(s) | R/W | Default | Description
[31] R/W | O mpll_dds1_en
[30] R/W | O mpll_dds1_sdm_en
[29] R/W | O mpll_dds1_ss_en
[28:20] | RIW | O mpll_dds1l_n_in
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[13:0] RW | O mpll_dds1_sdm_in
HHI_MPLL_CNTL4 O0xA2
Bit(s) | R/W | Default | Description
[31] RW | 0 mpll_dds1_ir_bypass
[30] RW | 0 mpll_dds1_load
[29] RW | 0 mpll_dds1 _Ip_en
[28] RW | O mpll_dds1_modesel
[20:16] | RIW | O mpll_dds1_f_set
[15:12] | RIW | O mpll_dds1_ir_byin
[10:8] | RIW | O mpll_dds1_p_set
[7:4] RW | O mpll_dds1_vref_cf
[3:0] R/W | O mpll_dds1_vref cs
HHI_MPLL_CNTL5 0xA3
Bit(s) | R/W | Default | Description
[31] R/W | O mpll_dds2_en
[30] RW | O mpll_dds2_sdm_en
[29] RW | O mpll_dds2_ss_en
[28:20] | RIW | O mpll_dds2_n_in
[13:0] R/W | O mpll_dds2 sdm_in
HHI_MPLL_CNTL6 0xA4
Bit(s) | R/W | Default | Description
[31] R/W | O mpll_dds2_ir_bypass
[30] RW | O mpll_dds2_load
[29] RMW. |0 mpll_dds2_lp_en
[28] R/W | O mpll_dds2_modesel
[20:16] | RIW | O mpll_dds2_f _set
[15:12] | RIW | O mpll_dds2_ir_byin
[10:8] R/W | O mpll_dds2_p_set
[7:4] R/W | O mpll_dds2_vref_cf
[3:0] RW | 0 mpll_dds2_vref_cs
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HHI_MPLL_CNTL7 O0xA5
Bit(s) | R/W | Default | Description
[31] RW | O mpll_dds3_en
[30] RW | O mpll_dds3_sdm_en
[29] RW | 0 mpll_dds3_ss_en
[28:20] | RIW | O mpll_dds3_n_in
[13:0] RW | O mpll_dds3_sdm_in
HHI_MPLL_CNTL8 0xA6
Bit(s) | R/W | Default | Description
[31] R/W | O mpll_dds3_ir_bypass
[30] R/W | O mpll_dds3_load
[29] RW | 0 mpll_dds3_Ip_en
[28] RW | O mpll_dds3_modesel
[20:16] | RIW | O mpll_dds3_f_set
[15:12] | RIW | O mpll_dds3_ir_byin
[10:8] R/W | O mpll_dds3_p_set
[7:4] RW | O mpll_dds3_vref_cf
[3:0] R/W | O mpll_dds3_vref_cs
HHI_MPLL_STS O0xA7
Bit(s) | R/W | Default | Description
[28] R 0 mpll_ddsO_ir_done
[27:24] | R 0 mpll_ddsO_ir_out
[20] R 0 mpll_dds1_ir_done
[19:16] | R 0 mpll_dds1_ir_out
[12] R 0 mpll_dds2_ir_done
[11:8] R 0 mpll_dds2_ir_out
[4] R 0 mpll_dds3_ir_done
[3:0] R 0 mpll_dds3_ir_out
HHI_FIX_PLL_CNTLO  OxAS8
Bit(s) | R/W | Default | Description
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[31] R 0 fix_dpll_lock
[30] R 0 fix_dpll_lock_a
[29] RW | 1 fix_dpll_reset
[28] RW | 0 fix_dpll_en
[17:16] | RI\W | O fix_dpll_od
[14:10] | RIW | O fix_dpll_N
[7:0] RW | 0 fix_dpll_M
HHI_FIX_PLL_CNTL1  OxA9
Bit(s) | R/W | Default | Description
[25] RW | O fix_dpll_div2p5_en
[24:20] | RIW | O fixpll_dpll_clken
[18:0] R/W | O fix_dpll_frac
HHI_FIX_PLL_CNTL2  OxAA
Bit(s) | R/W | Default | Description
[22:20] | RIW | O fix_dpll_fref_sel
[17:16] | RIW | O fix_dpll_os_ssc
[15:12] | RIW | O fix_dpll_ssc_str_ m
[8] R/W | O fix_dpll_ssc_en
[7:4] R/W | O fix_dpll_ssc_dep._sel
[1:0] RW | O fix_dpll_ss_mode
HHI_FIX_PLL_CNTL3 . OxAB
Bit(s) | R/W | Default | Description
31 RW | 0 fix_dpll_afc_bypass
30 RMW. |0 fix_dpll_afc_clk_sel
29 RW | O fix_dpll_code_new
28 RW | 0 fix_dpll_dco_m_en
27 RW | 0 fix_dpll_dco_sdm_en
26 RW | 0 fix_dpll_div2
25 RW | O fix_dpll_div_mode
24 RW | 0 fix_dpll_fast_lock
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Bit(s) | R/W | Default | Description

23 RW | 0 fix_dpll_fb_pre_div

22 RW | 0 fix_dpll_filter_mode

21 RW | O fix_dpll_fix_en

20 RW | O fix_dpll_freqg_shift_en

19 RW | O fix_dpll_load

18 RW | 0 fix_dpll_load_en

17 RW | O fix_dpll_lock_f

16 RW | 0 fix_dpll_pulse_width_en

15 RW | O fix_dpll_sdmnc_en

14 RW | O fix_dpll_sdmnc_mode

13 RW | 0 fix_dpll_sdmnc_range

12 RW | 0 fix_dpll_tdc_en

11 RW | 0 fix_dpll_tdc_mode_sel

10 RW | O fix_dpll_wait_en

7 RW | O fix_dpll_ssclk_sel

6 RW | 0 fix_dpll_clk_irsel

5 RW | O fix_dpll_clk50m_en
HHI_FIX_PLL_CNTL4 OxAC

Bit(s) | R/W | Default | Description

[31:28] | RIW | O fix_dpll_alpha

[27:24] | RIW | O fix_dpll_rou

[18:16] | RIW.| O fix_dpll_lambda0

[13:12] | RIW | O fix_dpll_acq_gain

[11:8] R/W | O fix_dpll_filter_pvt2

[7:4] RW | 0 fix_dpll_filter_pvt1

[1:0] RW | 0 fix_dpll_pfd_gain
HHI_FIX_PLL_CNTL5 OxAD

Bit(s) | R/W | Default | Description

[30:28] | RIW | O fix_dpll_adj_vco_ldo
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Bit(s) | R/W | Default | Description

[27:24] | RIW | O fix_dpll_Im_w
[21:16] | RIW | O fix_dpll_Im_s
[15:0] RW | 0 fix_dpll_reve

HHI_FIX_PLL_CNTL6  OxAE

Bit(s) | R/W | Default | Description

[31:30] | R'W | O fix_dpll_afc_hold_t
[29:28] | RIW | O fix_dpll_lkw_sel
[27:26] | RIW | O fix_dpll_dco_sdm_clk_sel
[25:24] | RIW | O fix_dpll_afc_in

[23:22] | RIW | O fix_dpll_afc_nt

[21:20] | RIW | O fix_dpll_vc_in

[19:18] | RIW | O fix_dpll_lock_long
[17:16] | RIW | O fix_dpll_freqg_shift_v
[14:12] | RIW | O fix_dpll_data_sel
[10:8] | RIW | O fix_dpll_sdmnc_ulms
[6:0] R/W | O fix_dpll_sdmnc_power

HHI_FIX_PLL_STS OxAF

Bit(s) | R/W | Default | Description

[31] R 0 fix_dpll_lock

[30] R 0 fix_dpll_lock_a

[29] R 0 fix_dpll_afc_done
[22:16] | R 0 fix_dpll_sdmnc_monitor
[9:0] R 0 fix_dpll_out_rsv

HHI_VDAC_CNTLO 0xBB

Bit(s) | R/W | Default | Description

27 RW | 0 CDAC_BIAS_C

26 RW | 0 CDAC_EXT_VREF_EN
25 RW | O CDAC_DRIVER_ADJ

24 RW | 0 CDAC_CLK_PHASE_SEL
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Bit(s) | R/W | Default

Description

23~21 |RIW | O

CDAC_RL_ADJ

20~16 | RIW | O

CDAC_VREF_ADJ

15~8 RW | O

CDAC_CTRL_RESV2

7~0 RW | O

CDAC_CTRL_RESV1

HHI_VDAC_CNTL1

0xBC

Bit(s) | R/W | Default

Description

23~16 | R 0

CDAC_DIG_OUT_RESV

15~4 R 0 Reserved
3 RW | 0 Cdac_pwd
2~0 RW | O CDAC_GSwW

HHI_SYS_PLL_CNTLO 0xBD

Bit(s) | R/W | Default | Description
[31] R 0 sys_dpll_lock
[30] R 0 sys_dpll_lock_a

[29] RW | 1

sys_dpll_reset

[28] RW | O sys_dpll_en
[18:16] | RIW | O sys_dpll_od
[14:10] | RIW | O sys_dpll_N
[7:0] R/W | O sys_dpll_M

HHI_SYS_PLL_CNTL1 . OxBE

Bit(s) | R/W | Default

[18:0] | RW | O

sys_dpll_frac

HHI_SYS PLL_CNTL2 OxBF

Bit(s) | R/W | Default

Description

[22:20] | RW | 0x0

sys_dpll_fref_sel

[17:16] | RW | Ox0

sys_dpll_os_ssc

[15:12] | RMW | 0x0

sys_dpll_ssc_str m

8] RW | 0x0

sys_dpll_ssc_en

[7:4] R/W | Ox0

sys_dpll_ssc_dep_sel
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Bit(s) | R/W | Default | Description
[1:0] R/W | Ox0 sys_dpll_ss_mode
HHI_SYS_PLL_CNTL3 0xCO
Bit(s) | R/W | Default | Description
31 R/W | 0x0 sys_dpll_afc_bypass
30 R/W | 0x0 sys_dpll_afc_clk_sel
29 R/W | 0x0 sys_dpll_code_new
28 R/W | 0x0 sys_dpll_dco_m_en
27 R/W | 0x0 sys_dpll_dco_sdm_en
26 R/W | 0x0 sys_dpll_div2
25 R/W | 0x0 sys_dpll_div_mode
24 R/W | 0x0 sys_dpll_fast_lock
23 R/W | 0x0 sys_dpll_fb_pre_div
22 R/W | 0x0 sys_dpll_filter_mode
21 R/W | 0x0 sys_dpll_fix_en
20 R/W | 0x0 sys_dpll_freqg_shift_en
19 R/W | 0x0 sys_dpll_load
18 R/W | 0x0 sys_dpll_load_en
17 R/W | 0x0 sys_dpll_lock_f
16 R/W | 0x0 sys_dpll_pulse_width_en
15 R/W | 0x0 sys_dpll_sdmnc_en
14 R/W | 0x0 sys_dpll_sdmnc_mode
13 R/W | 0x0 sys_dpll_sdmnc_range
12 R/ | Ox0 sys_dpll_tdc_en
11 R/W | 0x0 sys_dpll_tdc_mode_sel
10 R/W | 0x0 sys_dpll_wait_en
HHI_SYS_PLL_CNTL4 0xC1
Bit(s) | R/W | Default | Description
[30:28] | RIW | O sys_dpll_alpha
[26:24] | RIW | O sys_dpll_rou
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[22:20] | RIW | O sys_dpll_lambdal
[18:16] | R'IW | O sys_dpll_lambda0
[13:12] | RIW | O sys_dpll_acqg_gain
[11:8] RW | 0 sys_dpll_filter_pvt2
[7:4] RW | O sys_dpll_filter_pvtl
[1:0] RW | O sys_dpll_pfd_gain

HHI_SYS _PLL_CNTL5 0xC2
Bit(s) | R/W | Default | Description
[30:28] | RIW | O sys_dpll_adj_vco_Ido
[27:24] | RIW | O sys_dpll_Im_w
[21:16] | RIW | O sys_dpll_Im_s
[15:0] R/W | O sys_dpll_reve

HHI_SYS_PLL_CNTL6 0xC3
Bit(s) | R/W | Default | Description
[31:30] | RIW | O sys_dpll_afc_hold_t
[29:28] | RIW | O sys_dpll_lkw_sel
[27:26] | RIW | O sys_dpll_dco_sdm_clk_sel
[25:24] | RIW | O sys_dpll_afc_in
[23:22] | RIW | O sys_dpll_afc_nt
[21:20] | RI\W | O sys_dpll_vec_in
[19:18] | RIW | O sys_dpll_lock_long
[17:16] | RIW | O sys_dpll_freq_shift_v
[14:12] | RIW"| O sys_dpll_data_sel
[10:8] R/MW | O sys_dpll_sdmnc_ulms
[6:0] R/W | O sys_dpll_sdmnc_power

HHI_SYS_PLL_STS 0xC4
Bit(s) | R/W | Default | Description
[31] R 0 sys_dpll_lock
[30] R 0 sys_dpll_lock_a
[29] R 0 sys_dpll_afc_done
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[22:16] | R 0 sys_dpll_sdmnc_monitor
[9:0] R 0 sys_dpll_out_rsv

HHI_HDMI_PLL_CNTLO 0xC8

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS6.

Bit(s) | R/W | Default | Description

[31] R 0 hdmi_dpll_lock

[30] R 0 hdmi_dpll_lock_a

[29] RW | 1 hdmi_dpll_reset

[28] RW | 0 hdmi_dpll_en

[25:24] | RIW | O hdmi_dpll_out_gate_ctrl
[21:20] | RIW | O hdmi_dpll_od2

[19:16] | RIW | O hdmi_dpll_od

[14:10] | RIW | O hdmi_dpll_N

[7:0] RW | 0 hdmi_dpll_M

HHI_HDMI_PLL_CNTL1 0xC9

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS6.

Bit(s) R/W | Default | Description

[18:0] RW | 0 hdmi_dpll_frac

HHI_HDMI_PLL_CNTL2 OxCA

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS.

Bit(s) R/W | Default |‘Description

[22:20] RW | O hdmi_dpll_fref_sel
[17:16] R/W | 0 hdmi_dpll_os_ssc
[15:12] RW | 0 hdmi_dpll_ssc_str_m
[8] RW | 0 hdmi_dpll_ssc_en

[7:4] RW | O hdmi_dpll_ssc_dep_sel
[1:0] RW | O hdmi_dpll_ss_mode

HHI_HDMI_PLL_CNTL3 O0xCB

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS6.
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Bit(s) | R/W | Default | Description
31 RW | 0 hdmi_dpll_afc_bypass
30 RW | 0 hdmi_dpll_afc_clk_sel
29 RW | 0 hdmi_dpll_code_new
28 RW | O hdmi_dpll_dco_m_en
27 RW | O hdmi_dpll_dco_sdm_en
26 RW | 0 hdmi_dpll_div2
25 RW | 0 hdmi_dpll_div_mode
24 RW | 0 hdmi_dpll_fast_lock
23 RW | O hdmi_dpll_fb_pre_div
22 RW | O hdmi_dpll_filter_mode
21 RW | O hdmi_dpll_fix_en
20 RW | 0 hdmi_dpll_freq_shift_en
19 RW | O hdmi_dpll_load
18 RW | O hdmi_dpll_load_en
17 RW | 0 hdmi_dpll_lock_f
16 RW | 0 hdmi_dpll_pulse_width_en
15 RW | O hdmi_dpll_sdmnc_en
14 RW | 0 hdmi_dpll_sdmnc_mode
13 RW | O hdmi_dpll_sdmnc_range
12 R/W | O hdmi_dpll_tdc_en
11 RW | 0 hdmi_dpll_tdc_mode_sel
10 RW. | O hdmi_dpll_wait_en

HHI_HDMI_PLL_CNTL4 0xCC

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTL6.

Bit(s) R/W | Default | Description
[30:28] RW | 0 hdmi_dpll_alpha
[26:24] RW | O hdmi_dpll_rou
[22:20] RW | O hdmi_dpll_lambdal
[18:16] RW | O hdmi_dpll_lambda0O
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[13:12] RW | O hdmi_dpll_acq_gain
[11:8] RW | 0 hdmi_dpll_filter_pvt2
[7:4] RW | 0 hdmi_dpll_filter_pvtl
[1:0] RW | 0 hdmi_dpll_pfd_gain

HHI_HDMI_PLL_CNTL5 0xCD

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS6.

Bit(s) R/W | Default Description

[30:28] R/W | O hdmi_dpll_adj_vco_ldo
[27:24] RW | 0 hdmi_dpll_Im_w
[21:16] RW | 0 hdmi_dpll_Im_s

[15:0] RW | 0 hdmi_dpll_reve

HHI_HDMI_PLL_CNTL6 OxCE

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS6.

Bit(s) R/W | Default | Description

[31:30] RW | 0 hdmi_dpll_afc_hold_t
[29:28] RW | 0 hdmi_dpll_lkw_sel
[27:26] RW | 0 hdmi_dpll_dco_sdm_clk_sel
[25:24] R/W | O hdmi_dpll_afc_in

[23:22] RW | 0 hdmi_dpll_afc_nt

[21:20] R/W | O hdmi_dpll_vc_in

[19:18] R/W | O hdmi_dpll_lock_long
[17:16] RW | 0 hdmi_dpll_freq_shift_v
[14:12] RW | 0 hdmi_dpll_data_sel
[10:8] R/W | O hdmi_dpll_sdmnc_ulms
[6:0] RW | O hdmi_dpll_sdmnc_power

HHI_HDMI_PLL_STS  OxCF

There is some internal muxing controlled by “VLOCK_CNTL_EN” bit[20] of HHI_HDMI_PLL_CNTLS.

Bit(s) R/W | Default | Description
[31] R 0 hdmi_dpll_lock
[30] R 0 hdmi_dpll_lock_a
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[29] R 0 hdmi_dpll_afc_done
[22:16] R 0 hdmi_dpll_sdmnc_monitor
[9:0] R 0 hdmi_dpll_out_rsv
HHI_MIPI_CSI_PHY_CLK_CNTL 0xDO
Bit(s) | R/W | Default | Description

31 RW | 0 Final_mux_sel
Mux1_sel:
0:oscin;
1:gpOpll;
2:mpl_clk;

2725 |RW | O 3:mp2_clk;
4:fclk_div3;
5:fclk_div4;
6:fclk_div5;
7:fclk_div7;

24 RW | 0 Mux1_en

22:16 | RW | O Mux1_div
Mux0_sel:
0:oscin;
1:gpOpll;
2:mpl_clk;

11:9 RW | 0 3:mp2_clk;
4:fclk_div3;
5:fclk _div4;
6:fclk_div5;
7:fclk_div7;

8 RW | O Mux0_en

6:0 RW | 0 Mux0_div

HHI_HDMI_PLL_VLOCK_CNTL 0xD1

Bit(s) | R/W | Default | Description
Vlock_adj_en_to_pll sel:

1 RW | O l:vloc k_adj_en_pll
0:hi_hdmi_pll_cntl3[19]

0 RW | O Hdmi_pll_vlock_cntl_en
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HHI_CSI_PHY_CNTLO 0xd3

Bit(s) | R/W | Default | Description

31~28 | RIW | O lane 4 skew

27 RW | O HS skew adjust enable

26 RW | 0 HS CML resistor selection control, 1'b0: for larger than 1Gbps.

25 RW | 0 csi sync block reset signal, 1'b1: enable , 1'b0: reset

24 RW | O 1'b1: enable BG/regulator power up control

23~20 | RIW | O low level reference voltage control in low power mode with one hot code

19~16 | R\W | O highlevel reference voltage control in low power mode with one hot code

15~12 | R\W | O lane 5 skew

11 RW | 0 1'b1: enable low power mode bias current generation by ...

10~7 RW | O RX term resistor trimming control with binary code

6 RW | O lane high speed and low power mode bias current generation by..

5~4 RW | O low power mode RX receiver bias current control

3~1 RW | 0 high speed mode RX receiver bias current control

0 RW | 0 lane hs/lp mode bias current generation using BG current input mode enable control
HHI_CSI_PHY_CNTL1 0xd4

Bit(s) | R/W | Default | Description

31 RW | 0 csi_ttl_en

21 R/W | O CH5 power up

20 RW | O CH4 power up

19 RW | O CH3 power up

18 R/W | 0 CH2 power up

17 R/W | O CH1 power up

16 R/W | O CHO power up

15~12 | RIW | O lane 3 skew

11~-8 RW | 0 lane 2 skew

7~4 RW | 0 lane 1 skew

3~0 RW | O lane 0 skew
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HHI_CSI_PHY_CNTL2 0xd5
Bit(s) | R/W | Default | Description
31 RW | O csi2_pt_en : production test
19~0 RW | O csi2_pt_ctrl
HHI_CSI_PHY _CNTL3 0xd6
Bit(s) | R/W | Default | Description
23 RW | 0 skew from Dphy
22 RW | 0 mbias_en from DPHY1
21 RW | O lane5 MUX to DPHY1
20 RW | 0 lane4 MUX to DPHY1
19 RW | 0 lane3 MUX to DPHY1
18 RW | O lane2 MUX to DPHY1
17 RW | 0 lanel MUX to DPHY1
16 RW | 0 lane0 MUX to DPHY1
15 RW | O 1'b1: hsout4_r/f use clock hsout5_ck, 1'b0: use hsout2_ck
14 RW | O 1'b1: hsout3_r/f use clock hsout5_ck, 1'b0: use hsout2_ck
13 RW | 0 1'b1: hsoutl_r/f use clock hsout5 ck, 1'b0: use hsout2_ck
12 RW | O 1'b1: hsoutO_r/f use clock hsout5 ck, 1'b0: use hsout2_ck
4 RW | O local regulator reference voltage generation method
3 R/W | O local regulator reference voltage generation method
2 RW | O local regulator reference voltage generation method
1~-0 RW | O regulator reference voltage selection control
HHI_CSI_PHY_CNTL4 0xd7
Bit(s) | R/W | Default | Description
31 R 0 CSI_HSOUT3_R
30 R 0 CSI_HSOuUT2
29 R 0 CSI_HSOUT1_R
28 R 0 CSI_HSOUTO_R
27 R 0 CSI_HSOUT4_F
26 R 0 CSI_HSOUT3_F
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Bit(s) | RIW Description

25 R 0 CS|_HSOUTL_F
24 R 0 CSI_HSOUTO_F
23 R 0 CSI|_LPOUT 5P
22 R 0 CSI_LPOUT_4P
21 R 0 CSI_LPOUT_3P
20 R 0 CSI_LPOUT_2P
19 R 0 CS|_LPOUT_1P
18 R 0 CS|_LPOUT_OP
17 R 0 CSI_LPOUT 5N
16 R 0 CSI_LPOUT_4N
15 R 0 CSI_LPOUT_3N
14 R 0 CSI_LPOUT 2N
13 R 0 CSI_LPOUT_1IN
12 R 0 CSI_LPOUT_ON
11 R 0 CSI_LPTH_5P
10 R 0 CSI_LPTH_4P
9 R 0 CSI_LPTH_3P
8 R 0 CSI_LPTH_2P
7 R 0 CSI_LPTH_1P
6 R 0 CSI_LPTH_OP
