H136 Family

@L‘WMER The Cost-Effective Multimedia Platform SoC Datasheet

Key Features

Processor
e XuanTie C906 RISC-V CPU

Memory
e SiP 128 MB DDR3L
e SD3.0,eMMC4.41, SPI Nor Flash

Video Engine

e Video decoding
- H.265 up to 1920x1080@60fps
- H.264 up to 1920x1080@60fps
- H.263, MPEG-1/2/4,VC-1, up to
1080p@60fps

e Imagedecoding
- JPEG up to 1080p@60fps
e Video encoding
- JPEG/MJPEG up to 1920x1080@60fps
- Maximum resolution: 8192x8192
- Supports input picture scaling. The

scaling ratio for width and height is 0.25

to 8.

Video Input

e 2 xHDMI1.4 RXinterfaces

- Up to 3840 x 2160 @30fps

- Supports HDCP1.4, CEC, and ARC
e 8-bit parallel CSlinterface

Video Output

e 1 x RGB888 output interface up to 1920 x

1080@60fps

Dual link LVDS interface up to 1920 x
1080@60fps

4-lane MIPI DSI interface up to 1920 x
1200@60fps (reduced blanking)

Audio

2 DACs

Analog audio interfaces: LINEOUTLP/N,
LINEOUTRP/N

Digital audio interfaces: 12S/PCM, DMIC, OWA
IN/OUT

Peripherals Interfaces

USB2.0 DRD x 1, USB2.0 Host x 1

SDIO 3.0, LEDC, SPIx 2, UART x 6, TWI x 4

PWM (8-ch), GPADC (1-ch), GPIO_ADC (3-ch,
GPIO_ADC pad can be used by GPIO), IR TX&RX
1 x10/100/1000M Ethernet port with RMII and
RGMIl interfaces

1x 10/100M Ethernet port with RMIl interface

Security Subsystem

AES, DES, and 3DES encryption and decryption
algorithms

MD5, SHA, and HMAC tamper proofing

RSA signature and verification algorithms

Device Summar

Ord.erable Package
Device(s)
QFP 128 pins
H136M3-HXX Body size: 14 mm x 14 mm
Maximum height: 1.60 mm

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.



@LNIM’ER . .
Confidential

Revision History

Revision | Date Author Description

0.90 April 28,2025 AWA1896 Initial Release Version

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.



@LNIM’ER . .
Confidential

Content

NG T U] €=U PP 1
REVISION HISTOIY ...ttt ettt sree et e e e e s e s ab e et e e e e e e e s s s ssasbaaaaeessssssssssssaaaaeesssssnnssnns i
L6 11 (=] o) S TSRO PRP ii
IS < ettt ettt e e et e e e s et e e st e e e s et e e e e e et e e e e e et e e e e e nne e e e e e nneeese e nneee e e nnneeean vii
TADLES ..ttt et s e st e s b e s n e e s e n e e e e be e e s nteeeabe e e naee e anas ix
ADBOUL THiS DOCUMENT.... .ttt ettt e st e s bt e st e s e s e e s e b e e e s se e e s neeesanbaesnseesannas 1
1 OVEIVIEW ettt ittt st b s s s bt bt s ab e e s bt e s b e e s s abaesssbaessabaessasaesssnassennnnesanss 4
B = 11 2P PPPPRE 5
2.1 PrOCESSOIS ottt sttt ettt ettt sttt ettt b e s bbbt b s b e et e bt et e s bt st e bt et e bt b e be e b bt e b e saeea 5

2.2 MBIMONY ettt ettt ettt ettt b e e e ae e bt e s u e e bt e bt e bt e eat e e bt e bt e ea b e e bt e bt e eateeabeebeesaeebeebeesatenas 5
2.2.1  BOOt ROM (BROM) ..ottt ettt ettt ettt e ebtne s ahanessebeseeenes 5

222 SDRAM..ccetetee ettt ettt faeh ettt stebeeaneban et i 5

2.2.3  SD/MMC HOSt CONTIOLEr (SMHC) ...uoiviieiiiieeieeceeeeeee ettt st rten et ae s eneeereeneeeneens 5

2.3 GraPhiCS PrOCESSING cesuesueuesrererremirteieienieitstetetesteuessesteuesbentese et esesbeneseestabans et eseneesentesesenessentesensenessens 6
2.3.1  DiSPlaY ENGINE (DE)...coveveuirieieiiirieiisteee i stesceeetent e stas et sentsaetesessesenesesseseessesenessesenessesenenes 6

2.3.2 - KEYSEONE COMTECTION .ttt itie et etes e eaesbeent e vesneseeentesteeatesbentesseenbesaeebesseensesseensesseensesseenes 6

2.3.3  De-iNtEILACET (DI).....viioieeieeee ittt eeette ettt ettt et ettt et e eaeeeae e et e ent et e ersenasene e 7

234 GraphiC 2D (G2D)......ccceeteverrseeiaeenseneereieresiesessestesessesessessesasessesaesaseesessesasseseesessessssessesessesssens 7

2.4 V@O ENGINE ..ottt ettt ettt ettt ettt 8
241 VidEO DECOUET ...ttt sttt ettt b ettt be e se st 8

242 VidEO ENCOTEN ...ttt ettt b ettt eb et 8

2.5 VidEO INPUL INTEITACES ..ottt ettt sese s sesennenes 8
2.5.1  Parallel CSI ittt 8

2.52 HDMIRX ittt et ettt et e st e st e e st e e e e at e e sabte e sabe e e abeesnbeesabeeeenbeesanes 8

2.6 VideO OULPUL INTEITACES ...eouieiieee ettt sttt 9
2.8.1  LCD sttt ettt bR s et Rt s R et et e s et esene s esetesenene 9

2.6.2 MIPTDSH . ettt ettt sttt e st e e et e s st e et e e sbe e s st e e s seesseessseansesssaenssesnsesnsesnseennsen 9

2.7 SYSEEM PerIPNEIALS....ccuiiiiieeee ettt sttt et ene 9
2.7.1  Clock Controller UNit (CCU) ..ottt ettt aeeae e ereeaesne s 9

2.7.2  Power Reset Clock Management (PRCM) ......ccceiririeeninieeeinieieeeieeeie e esseseeseesssesenenes 9

2.7.3  RTC ettt b ettt ettt ettt 10

2.7.4  Thermal Sensor CoNtroller (THS) ..ottt s 10

2.7.5  LDO POWEN ..ttt 10

276 THMEE ceiiiieeeee et b s bbb aesaene s 10

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. i



@LWIMIER

Confidential

2.7.7  High Speed TiMer (HSTIMEI) ..ciiiieieieieiiieteieeeteee sttt st s 11

2.8 AUIO ottt et h ettt b bR et e Rt bt et et e st ebe s s et e se st ebe st esensens 11
2.8.1  AUIO COURE ittt ettt ettt ettt ettt be et 11

2.8.2 [2S/PCM ettt sttt h e bbb bbb bbb bents 11

2.8.3 DIMIC ettt ettt st et e s bt st et e s bt e sat e e bt e s beesabe e b e e bee s bt e beenbeeteeas 12

2.84  ONEWIr€ AUAIO (OWA) vttt ettt ettt et v eveeaeae v et eeae st eeveersenneeaseseeneen 12

2.9 Peripheral INTEIACES ...oveeiieicteee ettt ettt b bbb e e be s seeseneens 12
29.1 USBZ2.0 DRD .ttt ettt sttt ettt e bt e st st e bt e s at e st e b e e aaesabeeas 12

2.9.2 USB2.0 HOSE... ettt ettt st sb ettt e bt e bt e sab e et e e bt e satesabeeabeesaaesabeeas 13

293 GIMAC ettt ettt s e e bt e bt e st e et e e bt e s ab e et e e be e s hbesate e be e bt e satesaeen 13

294 A R T ettt ettt e b e et e bt e s bt e e ab et e e s bt e e at e et e e bt e e at e et e e bt e she e et e e beenaeeaee 14

2.9.5 PUWM ettt ettt e b e et e bt e s bt e s a bt et e e bt e s ut e e a b e e bt e bt e st e et e e beesaaeeabeea 14

2.9.6  SPIANA SPI_DBI oottt e e se st e sa s e R R et teeaeee 14

2.9.7  TWO WIire INterface (TWI) couueoee ettt ettt e asibann e e snssxban e eneeereens 15

2.9.8  General PUrpoSe ADC (GPADC) ....cueuirieuirieieriieriisesiereeesessessibansesesnenssbansssesesaaseesassabansenens 15

2.9.9 GPIO_ADC .. ettt ettt 8 e et et ea e e bt et d e et e et e ateeabeebeeaeas 16
2.9.10  LED CONLIOUEE (LEDC)......c.oiiuieeiereeeeereeneestteneeeiteneeessennssnsensssseessanseeseessesseensesssessesseensesseenss 16
2.9.11 Consumer Infrared Transmitter (IRLTX) coeeeioiirieeeiriere et eveere v 16
2.9.12 Consumer Infrared ReceIVEr (IR_RX) ..o ioiirieeiieceieeeeeeeeeecteeeeereeeeeve et enean 16

2,10 SEOUIITY c.eeutieieeteiitesteste st seeteeeasteeeeseesne e s e asteshaebeessenseessenseessenseessenseensanseessesaestenseensensesnsensensesssensennes 16
2.10.1  CryptO ENGINE (CE).....oieieiitteiiieeeiiieieieieieieteiete ettt ettt eenas 16
2.10.2  SECUMEY ID (SID) werevteerreerneeereereeseseeeseseeeseseeseeseeseeseeseeseesesseeessseeseessesesssesesssseseesesessseseeseseees 17

2. 11 PACKAEE ettt ettt b et bbbt h bbb bbbt bbbt ee 17
I ST o I 0 =7 of ] o) e ] I PP RRRPPPP 18
3.1 PiN CharaCteriSTiCS .. iiieiiirieiitiniete ettt ettt ettt ettt 18
30101 SDRAM Lttt b st b et b e e a e e b bt e b e h b e besatenbesaaenta 19

3,12 SYSLEM CONMEIOL....iiiiieiiieiiieieiee ettt ettt e b e b et esesbe e senaenens 19

3.1.3 RTCEPLL ettt sttt e sttt s e st e bt e sab e st e e bt e saeesateeabeenbaesabenas 19

3.14 DICXO ettt ettt ettt st ettt et sht e st e b e e he e st e e bt e bae st e e beenaaesaeea 19

T8 G T €1 = @ 1 €1 o U o 1= USSR 20

3.1.6 U S Bttt et et ettt e h e st et e bt e st et e e bt et e e be e bt e st e e be e bt e satebaen 24

31T AUIO COURE ittt ettt ettt ettt b et 24

3.1i8  GPADC ettt et h e et b e bt et e bt e bt e st e et e e bt e s abeebe e beenee 25

3.1.9 HDMIERX ettt ettt ettt sttt e bt e bt e s at e et e e bt e bt e sab e e bt esaeesabeeabeenaaesabanas 25
3.1.10 0 POWET ettt bbb e bbb s b e s sbe i 26
3111 OthErS ettt be e 27

3.2 GPIO MUILIPLIEX FUNCLION .ttt sttt s e s sae e eseebesse st e sbassessesbassenas 28

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. iii



@LWIMIER

Confidential

B.2.1 PO A ettt b ettt benas 28
322 PO C ettt b ettt benas 28
323 PO D bbbttt benas 28
B2 PO Bttt ettt 29
3205 PO Foa ettt ettt 30
32,6 POMT G et b e 30
3.3 Detailed Signal DESCIIPLION ..ciiieieieieieeeieeeeerere sttt sa s b st st sbesbesbesbesbeees 32
3301 SDRAM ettt b et h et b ettt ettt be e 32
3.3.2  SYSEEM CONEIOL vttt ettt b e s b se b e e esensene 32
3.3.3  RTCPLL ettt ettt 33
3314 DCXO ittt et b et b et b ettt ettt bebas 33
3.3.5  CLOCK FANOUL .ttt ettt ettt 33
3.3.6  SD Card/SDIO/EMMC ..ottt ettt s et enas 33
B 3T USBoe ettt b ettt g e bbb R et e 34
3.3.8  12S/PCM ettt eaeb e st ne R eb e e nete e anaa bt enas 34
3.3.9  AUIO COURE ittt R8s et s et e et ettt ebe e 35
3310 DMIC. s  ..................cccoveneeeeoggl... . DO W ..........oononnnnnnennnnne 35
3311 OV A ettt b e e s aeh e bt sh e At b ekttt b et b ettt s et be et beneae s 35
3.3.124EPADC.......lh ....ccovvveceeee R TRV, T ..o as 36
3.3.13  GPIO_ADC ot ettt tes et sten ettt ettt et ettt e et se et b et ea et sttt e se et se e s senesenas 36
3314 Parallel TSI ..ottt ettt 36
3.3.15  HDMIRX ettt ettt ettt et e s e st e e bt e s at e st e et e e satesabesabe e bt e sabesabeebaeas 37
B.3.16  LCD iieieteie ettt etttk ekttt bttt et b et et n e e neeas 38
B.3.1T  LVUDS ettt bttt b et b ettt et be st et se e et 39
3.3 18 MIPEDSI ettt ettt ettt et ettt e st et e et e st e st e e be e e ate et e e beenneesnteenneenaenns 39
B.3.10  GMAC i sttt ettt ettt ettt n et e bR e sttt e et be et tene e snas 40
3.3.20  SPIKSPIDBL ...ttt ettt 41
3.3.21  UART ettt ettt b ettt 42
3.3.22  PWM ettt b et b ettt 43
3.3.23  TWI ittt b ettt 43
3.3.24 IR _RX ettt et a ettt b ettt ettt 43
B.3.25 IR T X ettt b etk b ekt b ettt n et 44
3.3.26  LEDC ettt ettt ettt en et 44
3327 UTAG ettt b et b bbbttt b ettt ettt 44
3.3.28  INE@ITUPT ettt et ettt s bt e st et e bt e s bt e st e e bt e sbeeeabeebeebeenae 44
4 Electrical CharaCteriStiCS . ...ccovvrieriirrieirieriecsie sttt ssaae s e snesanesneesanesns 45
4.1 Parameter CONAITIONS ...c.coueuiriiieieieee ettt ettt ettt b ettt benaenea 45

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. iv



@LNIM’ER . .
Confidential

4.1.1  Minimum and Maximum ValUES ........cceueeerireirinieieirieieereieeseseiesestee et 45

4,12 TYPICALVAIUES .ttt ettt ettt b ettt eneebe e esensenens 45

4.1.3  Temperature DEfiNitiONS.....cocicieiicececeeeee ettt 45

4.2 Absolute Maximum RAtINGS ....ccueirieireieiieieteee ettt sttt sbe e be e esassenens 45
43 Recommended Operating CoNAitiONS........ccueueiriieirieinieieeteteee ettt saenens 47
4.4 GPIO DC Electrical CharaCteriStiCS ......ccuvrueuiririeueirieieierieieiesteeei ettt ettt 48
4.5  SMHC Electrical CharaCteriStiCs ..ottt 49
4.6 GPADC Electrical CharaCteriStiCS. ..ottt ettt ettt 50
47  GPIO_ADC Electrical CharaCteriStiCS......covueuiririeuiririeieirisieierieiei ettt 50
4.8  Audio Codec Electrical CharaCteriStiCS ......oouirreeiririeirieieerieiere ettt 50
4.9  MIPIDPHY Electrical CharaCteriStiCS. ...ttt 51
4.10 External Clock Source Electrical CharaCteristiCs .......ceovreeririeenirieicineesieeeee et 51
4.10.1 High-speed Crystal/Ceramic Resonator Characteristics.......cccoevureneenueesissiiien e 51

4.11 Interface TIMINgG CharaCteriStiCS ....ciieiririeiririeeririete ettt et satbes et 53
4.11.1  SMHC INterface TiMING . cccioreueirieieirieieereie ettt et sbe e bas o bene e bsna e sens 53
4.11.2  LCD INterface TiMING .ccoeueiririeuenireeieireeieenieueneeeees fi85ue e st snesthenant oo dantstihansesesenessesenensesesenes 58
4.11.3  Parallel CSHNtErface TiMING .....ccocvevirreiesiitereeientereseressessssessesasaeseesessesesessessesessesessesssseneens 60
4.11.4  MIPIDPHY INterface TIMING .....c.cciiieieieiueirneeeeriseseesssasseseesessesesseseesesssesessessesessesessessssensens 61
4.11.5 GMAC INtErface TiMING....cciietereiesies et eiestete ettt teeeee ettt se e e s se e sseseseseesenessesesenes 62
4.11.6  SPIINtErface TIMING ..oovveveiieiie st stseeee ettt ettt se e seese s 64
4.11.7  SPI-DBIINterface TimMINE .cocieee ettt 65
4.11.8 UART INtEfaCe TIMING......cooveueuiieieeirieteieieie ettt 67
4.11.9  TWIINTEIACE TIMING woutovetiiiieieiiieieerie ettt ettt et be e seebe s 68
4.11.10 12S/PCM INterface TiMING.....coccireieeirieteieieieertete ettt 69
4.11.11 DMIC INtErface TIMING .ccoeirieieieieteieieiertriririet ettt ettt sttt ettt 72
4.11.12 OWA INtErface TIMITNE. ..coivieirieeereieieieietetris sttt ettt sttt ettt 73

4.12  Power-Up and POWEr-DOWN SEQUENCE ......c.coiiiuirieirieieienie ettt ettt 73
4.12.1  POWEI-UP SEQUENCE ...iiiiiiieieeiiitesriteeesieeesreesseseessseesssseesssseessessssssesssaessssessssseessssessssessssens 73
4.12.2  POWEIr-DOWN SEQUENCE ...ciivciiiiiiieiiteeeieeesieessteeesseessseessseeessaesssessssaesssessssaesssseesssseesssees 74

5 Temperature and Thermal Characteristics. ... 76
5.1.1  T@MPEIATUIE ettt ettt sttt e bt e st e e bt e bt e saee et e e bt e saaeeabean 76

5.1.2  Package Thermal CharaCteriStiCS.....couieierieiiieieieeeeeeeeceee e 76

6 PN ASSIGNMENT..ccieeieiicieeeeerre et e e e s ssrr e e s sssresessssasneesssnsesesssssnnessesnnnnesssssnnnessssnnnnesssnnns 78
B.1.1  PIN MAP ttiiieiesttetetee ettt st st h ettt b e s a et e e st e be et e naeeatenbeenten 78

6.1.2  PacCKage DIMENSION c.cciiieeieiieiietieisieeteete sttt sttt ettt s besbestesbesbestesbessensessansenean 79

7 Carrier, Storage and Backing INformation.........ccceveeiniiiiniieiniecsiecsrccsrecsee e 80
L0 R = ¢ 1= SO OO OO OO OSSOSO O OO OO OO OO O PO PP ROTRPRPRRTON 80

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. v



@LNIM’ER . .
Confidential

T2 STOTAEE ittt sttt be e st bt e s h e st e e bt e bt e st e e bt e bt e sate et e ebeesht e eabe e beenbe st e ebeenaees 81
7.2.1  Moisture SenSitivity LEVEL (MSL) ..c.coueiriieiieieieieeetsieteee et 81

7.2.2  Bagged Storage CoONAITIONS ....c.ocveieieieiirieieieieietetete ettt sa e ne 82

723 OUL-Of-DAg DUIALION .ttt 82

7.3 BaKING ettt ettt b et b bRt e st et e b et et e st be et seebe st esenes 82

8 REFLOW PrOfile .ottt sttt b e b e s e s ae e sbe e abesba e s s s 83
9 PArt MArKiNg cocueeeiiieicetecsteesre st s e s e e e s e e e sba e e s ba e e s ab e e s b e e s b e e s s b e e e s bae e s raee s raeesarees 85
0.1 HIBBMIB-HXX ettt ettt ettt e st st e bt e s ate st e e bt e s at e et e e bt e bt e e ab e e bt e bt e eate et enaeas 85

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. vi



@LNIM’ER . .
Confidential

Figures

Figure 1-1 System BlOCK DIagram.......ccoeieerieirieieieeiesee sttt ettt 4
Figure 4-1 SMHC VOltage WavefOrM ......c.ooi ittt sttt 49
Figure 4-2 SMHC HS-SDR Mode Output Timing Diagram .....ccocoeeerieerieerenieeriecsieeeieseeeseeeve e 53
Figure 4-3 SMHC HS-SDR Mode INput TIming DIiagram .....cc.ceeeieuerieirieinieieiesieesieteiesie et 54
Figure 4-4 SMHC HS-DDR Mode Output Timing Diagram ......ccceeeeerieirieinierieisieeeieieeesieeesessesessesessesennes 54
Figure 4-5 SMHC HS-DDR Mode INput Timing DIagram.....co.ceeerirerieinieineieeerieesieteiesiee e s eeaeneas 55
Figure 4-6 SMHC SDR104 Mode Host Output and Device InputTiming Diagram ........c.ccceceveverieenreennen 56
Figure 4-7 SMHC SDR104 Mode Host Input and Device Output Timing Diagram........ccccceeeeeeerieenreennen 56
Figure 4-8 HV_IF VertiCal TimMING......coc ettt sttt 58
Figure 4-9 HV_IF HOrZONTAl TIMINE c.voueiuiieiiieieiecee ettt e st an et enes 59
Figure 4-10 Parallel CSI Data Sample TiMING ..ottt e et ek et et e 60
Figure 4-11 MIPIDPHY TIMING...cioiiireieiieetrieieene ettt e et eneiae s shesnsiE ot e seeenesseneenennenes 61
Figure 4-12 RGMII RECEIVE TIMINE tiie.veveeueeruerientieienteeeesitiheesstentensesnesasssensensesnnessesseensesseessessesnsesseensessaens 62
Figure 4-13 RGMI TranSmMIt TIMING ..c.coeieririrene st ebesbe s ieste st stee e cstese st steseeseesesbesbessesaesbessessessessesaesaenne 62
Figure 4-14 RMIT RECEIVE TIMINE ......ee.vsterreereiieseeerensisttanensesassasessessessessesseseesessessessessessessessessessessessessessessenss 63
Figure 4-15 RMII TranSmIt TIMINE. ......cccteveeuiriiiiiitnenenieeenieetestestesteste ettt ettt ss e s sbe bbb sresne e 63
FIgure 4-16 SPIWIItING THMINEG..ctetieereiieiirreeeteeeieneeeeee ettt ettt sa ettt a et sae s 64
FIgur@ 4-17 SPIREAING TIMING ..i..uiitiieiieiihieteieteete ettt ettt ettt ettt e bt be e s esenesbeneesesenes 64
Figure 4-18 DBI 3-line Serial INterface TiMING .....ccvueirrieiirieierieeeeiee ettt ens 65
Figure 4-19 DBI 4-line Serial INterface TIMINg ......ccccovirrrririririeeieetersee et 66
FIgUre 4-20 UART RX TIMINE . ..iiutisiteiieiterienieniteitestteste st este st testeebesaeete et e sbesstessesssesseensessesssensesusensesnsensesssens 67
Figure 4-21 UART NCTS THMIINE ..c.veeviriiitentiriertestert ettt ettt ettt et et ettt ebe bbbt sb e b b e sbe b e 67
Figure 4-22 UART NRTS TIMINE coveutirieteirieieerieiei ettt ettt ettt ettt ettt senes 68
FIGUIE 4-23 TWI TIMINE .ettitiriiiieeieetesieete sttt ettt ettt ettt et s bt et s bt et e sbeestesbeenbesbeensesbeenbesseensesaeen 68
Figure 4-24 Data Output Timing of 12S/PCM in Master MOde..........cceeiriviniriririeieieieeetnirsseeeeieeieenne 69
Figure 4-25 Data Input Timing of I2S/PCM in Master MOAe.......cc.ccevveirieieienieirieieeieesieeee et 71
FIUIE 4-26 DMIC TIMINE c.vtouieiiiiiitieiieieet ettt ettt ettt ettt ettt ettt s et ebe bt sbe b ebesbesbene 72
FIGUIE 4-27 OWA TIMINE vttt ettt ettt et ettt ettt et b e s bt bt b e sb e e bt sbesaesbe b e st e nbesbenbenaenee 73
FIgure 4-28 POWEI-UDP SEQUENCE .....eiiiieeiiiteteetee ettt ettt sttt ettt sb et sbe et sae st sbe et e saeebesbeensenaeen 74
Figure 4-29 POWEr-DOWN SEQUENCE ..ottt ettt ettt eb e st sb e bbb sttt sa e e 75
FIGUIE 61 PIN MAP ittt sttt ettt b e s bt et b e s b s bbb e s bt esb et et et et et ebe e sbesaes 78

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. vii



@LNIMIER

Confidential
Figure 6-2 Package DIMENSION ..ottt sttt ettt sttt be bt enes 79
Figure 7-1 Tray DIMENSION DIAWINE c..cc.evueririiriirierierieriestesiesteste ettt sttt s bt sttt e sbesbe st st sbe st e sbenae e 81
Figure 8-1 Lead-free REfLOW Profile ...t 83
Figure 8-2 Measuring the Reflow SOlAEring PrOCESS........ccccvirieueirieieirieieieeeie et 84
Figure 9-1 HI3BM3-HXX MArKINE ...coeveieiiieiirieieieieesieteteeeste sttt ete et sa s b e b e s s sbesaesansenes 85
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. viii



@LNIM’ER . .
Confidential

Tables

Table 3-1 SDRAM Pin CharaCteriStiCS .....coueirueirieieieeieieieieiesie sttt ettt 19
Table 3-2 System Control Pin CharaCteriStiCS ...ttt eaeas 19
Table 3-3 RTC&PLL Pin CharaCteriStiCS. ....cueeiriieirieirieieiesteertet ettt ettt 19
Table 3-4 DCXO Pin CharaCteriStiCS. ... ettt ettt st 19
Table 3-5 Port A Pin CharaCteriSTiCS ....cou ettt ettt 20
Table 3-6 POrt C Pin CharaCteriSTiCS ..ottt ettt 20
Table 3-7 Port D Pin CharaCteriStiCS.....ou ettt ettt ettt 21
Table 3-8 POrt E Pin CharaCteriStiCS ....couvueiririeiirieieerieieeieie ettt ettt ettt et 22
Table 3-9 POrt F Pin CharaCteriStiCS .c.imiiiiirieieictecesesesteste ettt ettt sttt sbe st st esbe b e sbesaanaeneas 23
Table 3-10 POrt G Pin CharaCteriSTiCS. . ..o ittt cbee e shese et 23
Table 3-11 USB Pin CharaCteriStiCS ...cue ettt ob e bt iibe et s ate e enen 24
Table 3-12 Audio Codec Pin CharaCteriStiCS. . ..o ittt sitnne e srentsbestene e stebessihes e seneenesaenesseneenens 24
Table 3-13 GPADC Pin CharaCEEIISTICS .......ccvvveueireeieirieie st stetes e snesctsnene e stsbeseseesenenessesenessesenensesenennas 25
Table 3-14 HDMIRX PN CharaCteriStiCS ....c.ueueires et eitste et ettt ettt ettt neenen 25
Table 3-15 POWeEr Pin CharaCleriStiCs v ... i eirreititaies e iatsiesceeeeesenteeetetseesesesisetesee st see s e ssesesesseseneneas 26
Table 3-16 Unconnected Pin LISt........ccouo. oo ieiiiii ettt ettt 27
Table 3-17 Port AMUILIPLEX FUNCEION ...coiviiiiiiiieeee ettt 28
Table 3-18 Port C MUltipleX FUNCEION .......cuiuieeeeeeeeeeete ettt ettt ns 28
Table 3-19 Port D MULLIPIEX FUNCLION ......iiiiiiceeeceseeeestet ettt sttt sttt saenaenean 28
Table 3-20 Port E MUlLIpleX FUNCLION ..ttt 29
Table 3-21 Port F MULtIPIEX FUNCLION ...c.iviiieieeeeetceeeesteetee ettt st snene 30
Table 3-22 Port G MULLIPLEX FUNCLION ......cciiticicectceseeestete ettt sttt sttt be st et saa s naas 30
Table 3-23 SDRAM Signal DESCIIPLION ....cveuieieieiiieeeteiete ettt ettt b et eesanaenens 32
Table 3-24 System Control Signal DESCIIPLION ......cevviirieirieieireteeeee ettt sne 32
Table 3-25 RTC&PLL Signal DeSCIIPLION ....ccuvveviirieiiirieieirieiei ettt ettt ettt et 33
Table 3-26 DCXO SigNal DESCIIPLION ..ccuivieieieieieieietetete ettt ettt ettt st ss e b e esansenens 33
Table 3-27 Clock Fanout Signal DeSCriIPLION.......ccueiriiirieieee ettt 33
Table 3-28 SD Card/SDIO/eMMC Signal DeSCriIPLION. ......civueiririeerieeretee et 33
Table 3-29 USB Signal DESCIIPLION ....cveuirieieieietiieeetetetet ettt ettt bttt be e sesse e be e esansenens 34
Table 3-30 12S/PCM Signal DeSCIIPTION.....c.eiuiuiriiieiieicitrieiet ettt ettt 34
Table 3-31 Audio Codec Signal DESCIIPLION ....ccciviiieiiieirieeere ettt 35

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. iX



@LNIM’ER . .
Confidential

Table 3-32 DMIC Signal DESCIIPLION ..c.eeuiieiiieieieeee ettt ettt st 35
Table 3-33 OWA Signal DESCIIPLION c..cueeuiieiiieeteeete ettt sttt nnenen 35
Table 3-34 GPADC Signal DESCIIPLION ....ciiuieieieieieeeecrte ettt 36
Table 3-35 GPIO_ADC Signal DeSCIIPLION ...ccucuiiiiieiiieiirieeieseeeste ettt 36
Table 3-36 Parallel CSI Signal DESCIIPLION.....cciceieieieiieieieeerte ettt sene 36
Table 3-37 HDMI RX Signal DESCIIPLION......c.iiiiiriiieietcieeietet ettt ettt 37
Table 3-38 LCD Signal DESCIIPTION ....c.veuiieiieieieteieetetete ettt sttt e saneeneas 38
Table 3-39 LVDS Signal DESCIIPLION ..c.ceuivieeieieiietiieieietetet ettt ettt ettt b e se s sesbe e esensenens 39
Table 3-40 MIPI DSI Signal DeSCIIPTION ..c.ccuiiieiirieieieeieitrieeese ettt ettt st 39
Table 3-41 GMAC Signal DESCIIPLION ...ccuiieiiieiieteieertee ettt sttt seneenens 40
Table 3-42 SPI&SPI DBI Signal DeSCIIPTION. ...c.ccueirieiitiieitreetet ettt 41
Table 3-43 UART Signal DeSCriPLiON ..ottt ettt ae e sssibsnen b s 42
Table 3-44 PWM Signal DESCIIPLION ..cucirieieieietiieeeteietetetstee ettt ettt dhsnase s seenaasennabe s esasenens 43
Table 3-45 TWI Signal DESCIIPTION. ...ciriieieieieteteeet ettt BR e e st ebe bbb e et ssbane s beseebennenens 43
Table 3-46 IR_RX SigNal DeSCIIPTION ....c.ivieieieieiiieieieteteeieeeeioh et sassasbe et e sanasbascesesbeneesensesensenessensesansenens 43
Table 3-47 IR_TX SigNal DESCIIPTION . .cviueiiirieiiirtettes et tstst e eobste e steb e stsbe et st seesbese e ssebenensebeneneas 44
Table 3-48 LEDC Signal DeSCIiPLiON ....c.couc.eitiiueuiiiienesestenestans s enesieseseesteseseeseseseseesesessesesenssseseessesensssesenenens 44
Table 3-49 JTAG Signal DESCIIPLION ..ccieeuiiuirieieieeietistsie ettt sttt ettt se et te e be e esesseseebeneesansenens 44
Table 3-50 Interrupt Signal DESCIIPLION ... ot iiiiiieir ettt 44
Table 4-1 Absolute MaXimUM RAEINES. .......cceeueririeriririeieirieie ettt et 46
Table 4-2 Recommended Operating CoONAItIONS .......ccovueirieieinieiieieieeeee et 47
Table 4-3 GPIO DC Electrical CharaCteriStiCS ... .ttt 48
Table4-4 3.3V SMHC Electrical Parameters.......coo ittt 49
Table 4-5 1.8V SMHC ElectriCal Parameters.......coo ittt 49
Table 4-6 GPADC Electrical CharaCteriStiCs ......oi ittt 50
Table 4-7 GPIO_ADC Electrical CharaCteriStiCs .......cuvrieueririrreininieiirieicrietceseeie ettt 50
Table 4-8 Audio Codec Typical Performance Parameters ........ccccvveieieieenieieieiereieeeieeeresee e 50
Table 4-9 MIPI DPHY CTS REEIENCE ..ottt ettt nas 51
Table 4-10 High-speed 24 MHz Crystal REQUIrEMENTS.......cooveirieieiieiieeeeeete et 51
Table 4-11 Crystal CirCUIt Parameters.. ..o ettt sttt sbesbe st e besaesbessansenean 52
Table 4-12 SMHC HS-SDR Mode Output Timing CONSTANTS .....ccveuerieirieirieieirieeeieeeieeseeee e 53
Table 4-13 SMHC HS-SDR Mode Input Timing CONSLANTS ...c.cceieirieirieieieieieieeereeeeeiee et 54
Table 4-14 SMHC HS-DDR Mode Output Timing CONSTANTS .....ccvruerieiirieirieieerieerieeiee e 55

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. X



@LNIM’ER . .
Confidential

Table 4-15 SMHC HS-DDR Mode Input Timing CONSTANTS .....coueviririeiirieieieeceieeeeeee e 55
Table 4-16 SMHC SDR104 Mode Host Output and Device InputTiming Constants.........cccceeeevverereneenene 56
Table 4-17 SMHC SDR104 Mode Host Input and Device Output Timing Constants........ccccccevevevenenennene 57
Table 4-18 LCD HV_IF TimiNg CONSTANTS...c.eoueiiiiieieieiteieteiesie sttt ettt sttt 59
Table 4-19 Parallel CSl Interface Timing CONStANTS......ceciverieirieirieieieeeeee e 60
Table 4-20 MIPI DPHY Timing CONSTANTS ....eoveuiriiieiiecirieietenie sttt ettt 61
Table 4-21 RGMII TIMiING ParameEterS.....ccceeveieieirieieierieirietete ettt sttt sttt eeseneenens 62
Table 4-22 RMII TimMINg PArameEters ......ccuecieeieiieieieieieteesteeete ettt ese st sae e besaesessesessensesansesens 63
Table 4-23 SPITimMING CONSTANTS. ...couiuiriiieiiiei ettt ettt ettt ettt be bbb naenens 64
Table 4-24 DBI 3-line Serial Interface Write Timing Parameters .......c.ccueiveeirinieinieiineneeseeseseeesienens 65
Table 4-25 DBI 3-line Serial Interface Read Timing Parameters.........ccceoveerveeinieeienieieeneeeesee e 65
Table 4-26 DBI 4-line Serial Interface Write Timing Parameters ........ccccceernininnineeeereeeesasitieseiieseeeenenes 66
Table 4-27 DBI 4-line Serial Interface Read Timing Parameters.......ccccuveieieiruenieiioeeeneeeissssnsenesseesnenens 66
Table 4-28 UART TimiNg CONSTANTS ..c.eeuiieiirieiieteteieetetetet ettt B et st be bt et esban e te e seeenens 68
Table 4-29 TWI TIMiNG PArameEters ......c.ooueieeieieieieeieieieteieeeeioh e esassasbe et esantssassesestenessensesessenessensesensesens 68
Table 4-30 Data Output Timing Parameters of I2S/PCM in Master MOde.............ccoovevvrereeeneenrenieinienens 70
Table 4-31 Data Input Timing Parameters of 12S/PCM in Master Mode..........c.cvvrrerieeeeeieeeneninineninenes 71
Table 4-32 DMIC TimiNg CONSTANTS ...ccueuieeuiiienteienteistee ettt ettt ettt sesaesesbeseesessesesbeneesansenens 73
Table 4-33 OWA Timing CONSTANES ......ceieeeiteneiieieieetcete ettt ettt ettt nnenea 73
Table 5-1 Operating and StOrage TeMPErature........cocvceiriereirnicerireerecereere ettt 76
Table 5-2 JUNCLION TEMPEIAtUIE......c.cieuieiieeieieteteeetetetet ettt ettt ettt be s esbe s e beseesesseseebensesansenens 76
Table 5-3 Package Thermal CharaCteriStiCs .......couviriiriireneerieteee et 76
Table 7-1 Matrix Tray Carrier INfOrmation ..ot eaean 80
Table 7-2 Packing Quantity INfOrMation ........ccccveiiinieiniieeeeeeeeee et 80
Table T-3 MSL SUMMIGIY ..ottt ettt ettt ettt et b et b et e st e be b e b et e st ebe st esesbeneebeneesenseneas 81
Table 7-4 Bagged Storage CoONAITIONS .....cevveieieieiieieieieeseeete ettt e et nenens 82
Table 7-5 OUt-0f-Dag DUFAtION ..ottt ettt ettt be et 82
Table 8-1 Lead-free Reflow Profile CONAitioNS........cccovvueiirieiiirieeeeee e 83
Table 9-1 H136M3-HXX Marking DefinitioNns .......cccoerieirieiniiieisieeeeeeeeeese et 85

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. Xi



@LNIM’ER . .
Confidential

About This Document

Purpose and Scope

The documentation describes features of each module, pin/signal characteristics, current
consumption, interface timing, thermal and package of the H136 family. For details about register
descriptions of each module, see the H136_User_Manual.

Intended Audience

The document is intended for:

e Hardware designers and maintenance personnel for electronics

e Sales personnel for electronic parts and components

Related Documentation

For a complete listing of related documentation and development-support tools for the device,
contact the Allwinner FAE or access the Allwinner Customer Service Platform by visiting
https://open.allwinnertech.com/.

Revision Number Definition

Revision 0.90-0.9x

This document is released based on the design completion products yet to be mass-produced.
Therefore, the information in this document may be modified by reason of mass-produced
verification.

All statements, information and recommendations in this document do not constitute any express
or implied representation or warranty (including, but not limited to, the warranties of fitness for a
particular purpose; merchantability, non-infringement, and accuracy and completeness of the
document). Allwinner shall not be liable for any person's use of such information or/and this
document.

If you have any questions about the document, please contact us to confirm and obtain the latest
version.
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Conventions

Symbol Conventions

The symbols that may be found in this document are defined as follows.

Symbol Description
A CAUTION A caution means that damage to equipment is possible.
m NOTE Provides additional information to emphasize or supplement
— important points of the main text.

Table Content Conventions

The table content conventions that may be found in this document are defined as follows.

Symbol Description

- The cell is blank.

Numerical System

The expressions of the data capacity, the frequency, and the data rate are described as follows.

Type Symbol Value

1024

Data capacity 1,048,576

1,073,741,824

1000

Frequency, data rate 1,000,000

QI T 0O | Z|IxN

1,000,000,000

FT/QA/QC Test

All Allwinner chips provided for clients have passed the following tests.

Test Item | Description

FT test is the finished product testing after the chip is packaged, and it is a

FTT
est functional test of all modules for each produced chip.
QA test is a system-level sampling test for good-quality chips. According to the
OA Test application level of the chip, a certain percentage of good-quality chips are

selected for system-level testing to make the chip work in a typical application
scenario, and judge whether the chip works normally in this scenario.
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Test Item | Description

QC test is a module-level sampling test for good-quality chips. According to the
chip application level, a certain percentage of good-quality chips are selected
for module-level functional testing to monitor whether the chip production
process is normal.

QC Test
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@LNIMER . .
Confidential

1

Overview

The H136 is an advanced application processor designed specifically for the projection market. It
has a rich set of peripheralinterfaces and many new features to provide a low-cost overall solution
design.

The H136 has the following highlights:

e Integrated 64-bit RISC CPU processor provides powerful computing performance.

e Embedded 128 MB DDR3L for reducing the BOM cost.

e Supports H.265/H.264  1920x1080@60fps video decoding, and MJPEG/JPEG
1920x1080@60fps video encoding.

e Rich peripheral interfaces: USB, GMAC, SDIO, UART, SPI, PWM, GPADC, TPADC, IR, and so on.

e Richvideo interfaces: RGB888, Dual-LVDS, and MIPI-DSI for Display; DVP-CSI for video input.

e Important special characteristic: 2 x HDMI RX and 4-point keystone correctioni..__t +}

The following figure shows the system block diagram for the device. ;—.l—: ' J'r—:—'—_L

Figure 1-1 System Block Diagram B ! —I b l ¥

Video Input XuanTie C906 RISC-V CPU Connectivity

HDMI RY X2 I-cache 64 KB D-cache 64 KB USB2.0 DRD
USB2.0 HOST
Parallel CSI
Display Engine Internal System SDI03.0

SPIx2
(Supports SPI

DE

Video Output Nand/Nor Flash)
Keystone Correction

PLIC TWI x4
4-lane MIPI DSI
DI
DMA UART x6
RGB888 x 1 G2D

Thermal Sensor RGMII/RMII x 1
Dual link LVDS

Video Engine )
Timer RMIIx 1

Video Decoding
Auclis H.265/H.264 High Speed Timer GPADC (1-ch)

Video Encoding

Audio Codec JPEG/MJPEG RTC GPIO_ADC (3-ch)
12S/PCM x1 y PWM (8-ch)
Memory Security

DMIC - IR TX&RX
SiP 128 MB DDR3L Crypto Engine
OWA IN/OUT SD3.0/eMMC4.41 Security ID LEDC
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2

2.1

2.2

2.2.1

2.2.2

2.2.3

Features

Processors

XuanTie C906 RISC-V CPU
64 KB |-cache + 64 KB D-cache

Memory

Boot ROM (BROM)

On-chip memory

Supports system boot from the following devices:

- SDbCard

- eMMC

- SPINOR Flash (Quad Mode and Single Mode)

- SPINAND Flash

Supportsmandatory upgrade process through USB or SD card
Supports GPIO pin and eFuse module to select the boot media type
Supports BROM loads only certified firmware

SDRAM

SiP 128 MB DDR3L

SD/MMC Host Controller (SMHC)

Three SD/MMC Host Controller (SMHC) interfaces
- SMHCO, compliant with the protocol Secure Digital Memory (up to SD3.0)
- SMHC1, compliant with the protocol Secure Digital I/O (up to SDI03.0)
- SMHC2, compliant with the protocol Multimedia Card (up to eMMC4.41)
The SMHCO and the SMHC1 support the following:
- 1-bit or 4-bit data width
- Maximum performance:
» SDR mode 150 MHz@1.8 V 10 pad
» DDRmode 50 MHz@1.8 V10 pad
» SDR mode 50 MHz@3.3 V10 pad
The SMHC2 supports the following:
- 1-bit or 4-bit data width
- Maximum performance:
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2.3

2.3.1

2.3.2

» SDR mode 50 MHz@3.3V 10 pad

» DDR mode 50 MHz@3.3V IO pad
Supports block size of 1 to 65535 bytes
Supports hardware CRC generation and error detection
Internal 1024-Bytes RX FIFO and 1024-Bytes TX FIFO
Supports descriptor-based internal DMA controller

Graphics Processing

Display Engine (DE)

Output size up to 2048 x 2048

Supports two alpha blending channels for main display

Supports four overlay layers in each channel, and has an independent scaler

Supports potter-duff compatible blending operation

Support LBC buffer decoder for YUV420

Supports dither output to TCON

Supports  input  format  Semi-planar  YUV422/YUV420/YUV411 and  Planar

YUV422/YUV420/YUVA411,

ARGB8888/XRGB8888/RGB888/ARGB4444/ARGB1555/RGB565/palette

Supports Awonderl.1 Lite for excellent display experience

- Adaptive luminance de-noising for compression noise or mosquito noise for yuv420/422
input

- Adaptive horizontal detail/edge enhancement

- Hue gain, Saturation gain, and Value gain controlled

- Fully programmable color matrix

- Dynamic gamma

- 17x17x17 programmable LUT for 3D color management

- global dynamiccontrast enhancement

- Colortemperature tuning/Auto white balance

Supports write back only for verification

Support RCQ to configure registers

Support keystone correction

Keystone Correction

Online Mode

Data format: RGB888/YUV444, 8bit
Internal sampling data format: YUV422SP,8bit
Keystone correction

Minimum shrink ratio is about 0.1x
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2.3.3

234

e Image up-scaler (up to 8x)

e Image edge anti-aliasing

e Image sharpening

e 180 degrees' rotation

e Support horizontal/vertical flip

e Resolution and performance:
- Inputresolution: 64x64-2048x2048
- Output resolution: 64x64-2048x2048
- Performance up to 1920x1080@60fps

Offline Mode

e Data format: 8bits, ARGB8888/RGBA8888/ABGR8888/BGRA8388
e Supportimage arbitrary angle rotate function: [-360°,360°]
e Resolution and performance:

- Inputresolution: 64x64-2048x2048

- Output resolution: 64x64-2048x2048

- Performance up to 1920x1080@30fps

De-interlacer (DI)

e Supports YUV420 (Planar/NV12/NV21) and YUV422 (Planar/NV16/NV61) data format
e Supports video resolution from 32 x 32 to 2048 x 1280 pixel

e Supports Inter-field interpolation/motion adaptive de-interlace method

e Performance: module clock 600 MHz for 1080p@60Hz YUV420

Graphic 2D (G2D)

e Supports mixer layer size up to 2048 x 2048 pixels, and rotation size up to 4096x4096 pixels

e Supports pre-multiply alpha image data

e Supports color key

e Supports two pipes Porter-Duff alpha blending

e Supports multiple video formats 4:2:0, 4:2:2, 4:1:1 and multiple pixel formats (8/16/24/32 bits
graphics layer)

e Supports memory scan order option

e Supports any format convert function

e Supports 1/16 X to 32X resize ratio

e Supports 32-phase 8-tap horizontal anti-alias filter and 32-phase 4-tap vertical anti-alias filter

e Supports window clip

e Supports FillRectangle, BitBlit, StretchBlit and MaskBlit

e Supports horizontal and vertical flip, clockwise 0/90/180/270 degree rotate for normal buffer
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2.4 Video Engine
2.4.1 Video Decoder
2.4.1.1 Video Decoding

e H.265/HEVC Main Profile@Level4.1, up to 1920 x 1080@60fps
e H.264/AVC, BP/MP/HP@Level4.2, up to 1920 x 1080@60fps

e H.263 BP, up to 1920 x 1080@60fps

e MPEG-4 SP@L0-3, ASP@LO0-5, up to 1920 x 1080@60fps

e MPEG-2 SP@ML, MP@HL, up to 1920 x 1080@60fps

e MPEG-1, up to 1920 x 1080@60fps

e VC-1SP@ML, MP@HL, AP@LO-4, up to 1920 x 1080@60fps

2.4.1.2 Image Decoding

e JPEGdecoding
- Upto 1920 x 1080@60fps
- Maximum decoding resolution: 1920x1088

2.4.2 Video Encoder

e JPEG/MJPEG up, to 1920x1080@60fps
e  Maximum resolution: 8192x8192

e Supports input picture scaling. The scaling ratio for width and height is 0.25to 8

2.5 Video Input Interfaces

2.5.1 Parallel CSI

e Supports 8-bit digital camera interface (RAW8/YUV422/YUV420)

e Supports BT656, BT601 interface (YUV422)

e Supports ITU-R BT.656 time-multiplexed format up to 2*1080p@30fps in DDR sample mode
e Maximum pixel clock of 148.5 MHz

e Supports de-interlacing for interlace video input

e Supports horizontal and vertical flip

2.5.2 HDMIRX

e 2 xHDMIRXinterfaces, compatible with HDMI1.4b, up to 3840 x 2160@30fps
e Upto3.0Gbit/s perlane
e Support for HDCP1.4

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 8
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2.6

2.6.1

2.6.2

2.7

2.7.1

2.7.2

e Data formats: RGB888/YUV444/YUV422
e Support for audio output through 12S or OWA
- 12S supports 192 kHz sampling frequency and 8-channel audio output
- OWA supports 192 kHz sampling frequency and 2-channel audio output, compatible with
IEC-60958 and IEC-61937 formats
e Support for ARC
e 8/10/12-bit width input for color data
e 5VI/OforDDC and 3.3V anti-reverse current 1/0 for CEC
e Support for EDID interface
e Support for + 5V detection via SCL pin

Video Output Interfaces

LCD

e One panelinterface
- - RGBinterface with DE/SYNC mode, up t01920 x 1080@60fps
- - Serial/dummy RGB interface, up to 800 x 480@60fps
- - Dither function for RGB888, RGB666 and RGB565
- - Support BT.656 interface for NTSC and PAL
- - 18080 interface, up to 800x480@60fps
- - Dual-link LVDS interface
> Upto 1920x1080@60fps for dual-link
> Up to 1366x768@60fps for single-link

MIPI DSI

e Compliant with MIPI DSI specification v1.01 and MIPI D-PHY specification v1.0
e Upto 1.0 Gbit/s perlane
e Supports one 4-lane MIPI DSI display, up to 1920 x 1200@60fps (reduced blanking)

System Peripherals

Clock Controller Unit (CCU)

e Supports clock configuration and clock generation for corresponding modules
e Supports software-controlled clock gating and software-controlled reset for corresponding
modules

Power Reset Clock Management (PRCM)

e Module clock configuration

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 9
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2.7.3

2.7.4

2.71.5

2.7.6

e Bus gating, bus reset, and clock configuration
e RAM configuration control

RTC

e Oneon-chip RC oscillator

e Supports one external 24 MHz DCXO

e Provides a 16-bit counter for counting day, 5-bit counter for counting hour, 6-bit counter for
counting minute, 6-bit counter for counting second

e Timerfrequencyis1kHz

e Configurableinitial value by software anytime

e Supports timing alarm, and generates interrupt and wakeup the external devices

e 8 general purpose registers for storing power-off information in RTC domain

Thermal Sensor Controller (THS)

e Onethermal sensor

e Averaging filter for thermal sensor reading

e Supports over-temperature protection interrupt and over-temperature alarm interrupt
e Support £3°C error limit from 60°C to 125°C, and £5°C from -40°C to 60°C

LDO Power

e Integrated 1LDO (LDOA)

e LDOA: 1.8V power output

e LDOAforlO and analog module
e Inputvoltageis2.8Vto3.6V

Timer

e Supports Timer0 and Timerl
e Timer0 supports the following features:
- Thetimer module implements the timing and counting functions, which includes timer0,
timerl, watchdog, and audio video synchronization (AVS)
- The timer0Q/timerl is a 32-bit down counter. The timer0 and timerl are completely
consistent
- The watchdog is used to transmit a reset signal to reset the entire system when an
exception occurs in the system
- TheAVSisused to synchronize the audio and video. The AVS sub-block includes AVS0 and
AVS1, which are completely consistent
e Timerl contains timer0-3. The timer0/timerl/timer2/timer3is a 32-bit down counter. They are
completely consistent.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 10
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2.7.7 High Speed Timer (HSTimer)

The HSTimer module consists of HSTimer0 and HSTimerl. HSTimer0 and HSTimerl are down
counters that implement timing and counting functions. They are completely consistent.
Configurable 56-bit down timer

Supports 5 prescale factors

The clock source is synchronized with AHBO clock, much more accurate than other timers
Supports 2 working modes: periodic mode and single counting mode

Generates an interrupt when the count is decreased to 0

2.8 Audio

2.8.1 Audio Codec

Two audio differential lineout output: LINEOUTLP/N, LINEOUTRP/N
Two audio digital-to-analog converter (DAC) channel

- 16-bit and 20-bit sample resolution

- 8kHzto 192 kHz DAC sample rate

- 100 = 2 dB SNR@A-weight, -85 * 3 dB THD+N

Supports Dynamic Range Controller adjusting the DAC playback
One 128x20-bits FIFO for DAC data transmit

Programmable FIFO thresholds

Supports interrupts and DMA

2.8.2 12S/PCM

One I12S/PCM interfaces (12S0)

Compliant with standard Philips Inter-IC sound (12S) bus specification

- Left-justified, Right-justified, PCM mode, and TDM format

- Programmable PCM frame width: 1 BCLK width (short frame) and 2 BCLKs width (long
frame)

Transmit and receive data FIFOs

- Programmable FIFO thresholds

- 128 x 32-bit TXFIFO, 64 x 32-bit RXFIFO

Supports multiple function clocks

- Clock up to 24.576 MHz Data Output of 12S/PCM in Master mode (Only if the 10 PAD and
peripheral I2S/PCM satisfy timing parameters)

- Clock up to 12.288 MHz Data Input of 12S/PCM in Master mode (Only if the 10 PAD and
peripheral I2S/PCM satisfy timing parameters)

Supports TX/RX DMA slave interface

Supports multiple application scenarios

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 11
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2.8.3

2.8.4

2.9

2.9.1

- Upto 16 channels (fs = 48 kHz) which has adjustable width from 8 bits to 32 bits
- Sample rate from 8 kHz to 384 kHz (sample rate * channel * slot width < 24.576 MHz)
- 8-bit u-law and 8-bit A-law companded sample

e Supports master/slave mode

DMIC

e Supports maximum 8 digital PDM microphones
e Supports sample rate from 8 kHz to 48 kHz

One Wire Audio (OWA)

e One OWA TX and One OWA RX, compliant with S/PDIF interface
e Compatible with IEC-60958 and IEC-61937
- |EC-60958 supports data formats: 16 bits, 20 bits, and 24 bits
e Transmitand receive data FIFOs
- Programmable FIFO thresholds
- One 128x24bits TXFIFO and one 64x24bits RXFIFO for audio data transfer
e Supports TX/RX DMA Slave interface
e Supports Multiple function clock
e Separate OWA TX and RX clock
-~ OWA TX function clock includes a series of 24.576MHz and 22.579MHz frequency
- OWA RX function clock includes a series of 24.576*8MHz frequency (RX function clock
24.576*8MHz support CDR of sample rate from 8KHz to 192KHz )
e Supports hardware parity On TX/RX
- Hardware parity generation on the transmitter
- Hardware parity checking on the receiver
e Supports channel status capture on the receiver
e  Supports channel samplerate capture on the receiver
e Supports insertion detection for the receiver
e Support channel status insertion for the transmitter

Peripheral Interfaces

USB2.0 DRD

e One USB2.0 DRD (USBO), with integrated USB 2.0 analog PHY
e Complies with USB2.0 Specification
e Static host and device mode
e USB host that supports the following:
- Compatible with Enhanced Host Controller Interface (EHCI) specification, version 1.0
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- Compatible with Open Host Controller Interface (OHCI) specification, version 1.0a
- High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s), and Low-Speed (LS, 1.5 Mbit/s)
- Supports only 1 USB Root Port shared between EHCI and OHCI
e USBdevice that supports the following:
- High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s)
- Up to 8KB+64Bytes FIFO for EPs (including EPO)
e Supports an internal DMA controller for data transfer with memory
e Device and Host controller share an 4KB SRAM and a physical PHY

2.9.2 USB2.0 Host

e OneUSB 2.0 Host (USB1), with integrated USB 2.0 analog PHY

e Compatible with Enhanced Host Controller Interface (EHCI) specification, version 1.0

e Compatible with Open Host Controller Interface (OHCI) specification, version 1.0a

e Supports High-Speed (HS, 480 Mbit/s), Full-Speed (FS, 12 Mbit/s) and Low-Speed (LS, 1.5
Mbit/s) Device

e Aninternal DMA Controller for data transfer with memory

e Supportsonly 1 USB Root Port shared between EHCI and OHCI

2.9.3 GMAC

e One 10/100/1000 Mbit/s Ethernet port with RGMIl and RMII interfaces (RGMII0/RMII0)

e One 10/100 Mbit/s Ethernet port with RMIl'interface (RMII1)

e Compliant with IEEE 802.3-2002 standard

e Supports both full-duplex and half-duplex operations

e Provides the management data input/output (MDIO) interface for PHY device configuration
and management with configurable clock frequencies

e Programmable frame length to support Standard or Jumbo Ethernet frames with sizes up to
16 KB

e Supports a variety of flexible address filtering modes

e Separate 32-bit status returned for transmission and reception packets

e Optimization for packet-oriented DMA transfers with frame delimiters

e Supports linked-list descriptor list structure

e Descriptor architecture, allowing large blocks of data transfer with minimum CPU
intervention; each descriptor can transfer up to 4 KB of data

e Comprehensive status reporting for normal operation and transfers with errors

e 4 KB TXFIFO for transmission packets and 16 KB RXFIFO for reception packets

e Programmable interrupt options for different operational conditions

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 13



@LNIM’ER . .
Confidential

294

2.9.5

2.9.6

UART

Up to 6 UART controllers (UARTO, UART1, UART2, UART3, UART4, UARTS5)
Compatible with industry-standard 16450/16550 UARTs

5-8 data bits, 1/1.5/2 stop bits, programmable parity (even, odd, or no parity)
The working reference clock is from the APB bus clock

- Speed up to 1.5 Mbit/s with 24 MHz APB clock

Two separate FIFOs: one is RX FIFO, and the otheris TX FIFO

- 64 bytes RXFIFO and 64 bytes TXFIFO for UARTO

- 256 bytes RXFIFO and 256 bytes TXFIFO for UART1, UART2, UART3, UART4, UART5
Supports 9-bit/RS-485 format and RS-485 full duplex mode

Supports Software/hardware flow control

Supports interrupts and DMA mode

Supports auto-flow by using CTS & RTS for UART1, UART2, UART3

PWM

Up to 8 PWM channels

- Supports PWM continuous mode output

- Supports PWM pulse mode output, and the pulse number is configurable

- Output frequency range:
> 0to24 MHz (when the clock source is DCXO)
> 0to 100 MHz (when the clock source is APB1 clock)

- Various duty-cycle: 0% -100%

- Minimum resolution: 1/65536

Maximum 4 complementary pairs output

- PWMO1 pair (PWM-0 + PWM-1), PWM23 pair (PWM-2 + PWM-3), PWM45 pair (PWM-4 + PWM-
5), PWM6T pair (PWM-6 + PWM-T)

- Supports dead-zone generator, and the dead-zone time is configurable

Maximum 4 group of PWM channel output for controlling stepping motors

- Supports any plural channels to form a group, and output the same duty-cycle pulse

- In group mode, the relative phase of the output waveform for each channel is
configurable

Maximum 8 channels capture input

- Supports rising edge detection and falling edge detection for input waveform pulse

- Supports pulse-width measurement for input waveform pulse

SPI and SPI_DBI

Up to 2 SPI controllers
- SPIO, supporting SPI mode
- SPI1, supporting SPI mode and display bus interface (DBI) mode
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SPI mode

Multiple SPI modes:

- Master mode and slave mode for standard SPI

- Master mode for Dual-Output/Dual-Input SPI and Dual I/O SPI

- Master mode for Quad-Output/Quad-Input SPI

- Master mode for 3-wire SPI, with programmable serial data frame length of 1 bit to 32 bits
Supports mode0, model, mode2, and mode3

TX/RX DMA Slave interface

Transmit data FIFO with 8-bit wide and 64-entry

Receive data FIFO with 8-bit wide and 64-entry

Transmit data buffer with 8-bit wide and 4-entry

Receive data buffer with 8-bit wide and 128-entry

Supports control signal configuration

- Onechip select

- Polarity and phase of the Chip Select (SPI_CS) and SPI Clock (SPI_CLK) are configurable

DBI mode

DBI Type C 3 Line/4 Line Interface Mode

2 Data Lane Interface Mode

RGB111/444/565/666/888 video format

Maximum resolution of RGB666 240 x 320@30Hz with single data lane

Maximum resolution of RGB888 240 x 320@60Hz or 320 x 480@30Hz with dual data lane
Tearing effect

Software flexible control video frame rate

2.9.7 Two Wire Interface (TWI)

2.9.8

Up to 4 TWI controllers (TWIO, TWIL, TWI2, TWI3)

Compliant with 12C bus standard

master mode and slave mode

7-bit and 10-bit device addressing modes

Standard mode (up to 100 Kbit/s) and fast mode (up to 400 Kbit/s)
Supports multi-master devices

General Purpose ADC (GPADC)

One 1-ch ADC

12-bit sampling resolution

Maximum sampling frequency up to 1 MHz

Supports three operation modes: single conversion mode, continuous conversion mode,

burst conversion mode
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Analoginputrange: 0to 1.8V

2.9.9 GPIO_ADC

3-ch ADC

12-bit SAR type A/D converter

32x12 FIFO for storing A/D conversion result
Supports DMA slave interface

Maximum sampling rate of 750 kHz
Analoginputrange: 0to 1.8V

2.9.10 LED Controller (LEDC)

LEDC is used to control the external intelligent control LED lamp
Configurable LED output high/low level width and reset time

LEDC data supports DMA configuration mode and CPU configuration mode
Maximum 1024 LEDs serial connect

Configurable interval time between data packets and frame data
Configurable RGB display mode

Configurable default level of non-data output

2.9.11 Consumer Infrared Transmitter (IR_TX)

One IR_TX interface

Supports arbitrary wave generator

Configurable carrier frequency

Supports handshake mode and waiting mode of DMA
128 bytes FIFO for data buffer

2.9.12 Consumer Infrared Receiver (IR_RX)

One IR_RXinterface

NEC format infra data

RLC encoding

64x8 bits FIFO for data buffer
Sample clock up to 1 MHz

2.10 Security

2.10.1 Crypto Engine (CE)

Supports Symmetrical algorithm for encryption and decryption: AES, DES, 3DES
- Supports ECB, CBC, CTS, CTR, CFB, OFB mode for AES
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- Supports 128/192/256-bit key for AES
- Supports ECB, CBC, CTR mode for DES/3DES
e Supports Hash algorithm for tamper proofing: MD5, SHA, HMAC
- Supports SHA1, SHA224, SHA256, SHA384, SHA512 for SHA
- Supports HMAC-SHA1, HMAC-SHA256 for HMAC
- Supports multi-package mode for MD5/SHA1/SHA224/SHA256/SHA384/SHA512
e Supports Asymmetrical algorithm for signature verification: RSA
- RSAsupports 512/1024/2048-bit width
e Supports 160-bit hardware PRNG with 175-bit seed
e Supports 256-bit hardware TRNG
e Internal DMA controller for data transfer with memory

2.10.2 Security ID (SID)

e 2048-bit eFuse

e Backup eFuse information by using SID_SRAM

e One-time programming

e Selecting double-bit check by parameter definition
e Datascrambling

e Readingand writing protection

2.11 Package

QFP 128 pins, 14 mm x 14 mm body size, 1.60 mm height (maximum)
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3 Pin Description

3.1 Pin Characteristics

This section lists the characteristics of the device pins from the following seven aspects.
[1] Pin#: Package pin numbers associated with each signal.
[2] Pin Name: The name of the package pin.
NC means these pins are not connected.
[3] Type: Denotes the signal direction
[ (Input),
O (Output),
I/O (Input/Output),
OD (Open-Drain),
A (Analog),
Al (Analog Input),
AO (Analog Output),
P (Power),
G (Ground)
N/A (Not Applicable)
[4] Ball Reset State: The state of the terminal at reset.
PU: Pull Up
PD: Pull Down
Z: High Impedance
N/A: Not Applicable

[5] Pull Up/Down: Denotes the presence of an internal pull-up or pull-down resistor. Pull-up and
pull-down resistors can be enabled or disabled via software.

PU: Internal pullup

PD: Internal pulldown

PU/PD: Internal pullup and pulldown
N/A: Not Applicable

[6] Default Buffer Strength: Defines the default drive strength of the associated output buffer.
The maximum drive strength of each GPIO is 6 mA.

N/A means Not Applicable.
[7] 1/0 Power Supply: The voltage supplies for the |0 buffers of the terminal.
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N/A means Not Applicable.

3.1.1 SDRAM
Table 3-1 SDRAM Pin Characteristics
64 \ézim 0 p N/A N/A N/A N/A
67 \é;i'Ml P N/A N/A N/A N/A
66 \[/)DRAD\;& P N/A N/A N/A N/A

3.1.2 System Control

Table 3-2 System Control Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball# Typel3 I/OP S [y
a Name!Z ype State!”! Up/Down! | Strength!® O PR S
97 RESET [/O,0D | N/A N/A N/A VCC-RTC-PLL

3.1.3 RTC&PLL

Table 3-3 RTC&PLL Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball#l Typel! /O P S Vil
4 Name!Z ype State”! Up/Down! | Strength!® /O Power Supply
VCC-RTC-
96 p N/A N/A N/A N/A
PLL
3.1.4 DCXO
Table 3-4 DCXO Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3! I/OP S lyl”
@ Name ype Statel®) Up/Down! | Strengthl®) /O Power Supply
98 DXIN Al N/A N/A N/A VCC-RTC-PLL
99 DXOUT AO N/A N/A N/A VCC-RTC-PLL
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3.1.5 GPIO Groups

3.15.1

Port A

Table 3-5 Port A Pin Characteristics

il ZaneB R E:::L:zset E:l/lDown@ zf::gltf?gffer Jie) e S prl i
86 PAOQ 1/0 Z PU/PD 4 mA AVCC

85 PAl 1/0 Z PU/PD 4 mA AVCC

84 PA2 1/O VA PU/PD 4 mA AVCC

3.1.5.2 PortC
Table 3-6 Port C Pin Characteristics

Balli™ llflianme@ Type® E:al:;;set E:l/lDownE E’cerfea]r?glfcf?gffer /0 Power Supply"
82 PCO 1/O VA PU/PD 4'mA VCC33-USB-LDOIN-10
81 PC1 1/O PU PU/PD 4 mA VCC33-USB-LDOIN-10
80 PC2 1/0 PU PU/PD 4 mA VCC33-USB-LDOIN-10
78 PC3 1/O PU PU/PD 4 mA VCC33-USB-LDOIN-10
79 PC4 1/O VA PU/PD 4 mA VCC33-USB-LDOIN-10
r PC5 1/Q VA PU/PD 4 mA VCC33-USB-LDOIN-10
75 PC6 1/0 Z PU/PD 4 mA VCC33-USB-LDOIN-10
74 PC7 1/0 Z PU/PD 4 mA VCC33-USB-LDOIN-10
73 PC8 1/O Z PU/PD 4 mA VCC33-USB-LDOIN-10
72 PC9 I/O Z PU/PD 4 mA VCC33-USB-LDOIN-10
71 PC10 1/O Z PU/PD 4 mA VCC33-USB-LDOIN-10
70 PC11 1/0 Z PU/PD 4 mA VCC33-USB-LDOIN-10
69 PC12 1/O Z PU/PD 4 mA VCC33-USB-LDOIN-10
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3.1.5.3

Port D

Table 3-7 Port D Pin Characteristics

Pin Ball Reset | Pull Default Buffer
Ball# Typell /0 Power Supply!”!
a NameZ ype State!”! Up/Down! | Strength!® O PR S
VCC33-PD/VCC18-LVDS-
122 PDO 1/O Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
12 PD1 | Z PU/PD 4 mA
3 /0 v/ m EFUSE
VCC33-PD/VCC18-LVDS-
124 PD2 1/O Z PU/PD 4 mA
EFUSE
VCC33-PD/VCC18-LVDS-
125 PD3 1/O Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
126 PD4 1/O Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
127 PD | Z PU/PD 4 mA
> /0 v/ g EFUSE
. - 0 , o198 " VCC33-PD/VCC18-LVDS-
EFUSE
VCC33-PD/VCC18-LVDS-
2 PD7 1/O Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
3 PD8 1/0 Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
4 PD | Z PU/PD 4 mA
9 /0 v/ m EFUSE
111 PD10 1/O Z PU/PD 4 mA VCC33-PD/VCCIB-LVDS-
EFUSE
VCC33-PD/VCC18-LVDS-
112 PD11 1/O Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
113 PD12 1/O Z PU/PD 4 mA /
EFUSE
114 PD13 1/0 Z PU/PD 4 mA VCC33-PD/VCCIS-LVDS-
EFUSE
116 PD14 1/O Z PU/PD 4 mA VCC33-PD/VCCIB-LVDS-
EFUSE
VCC33-PD/VCC18-LVDS-
117 PD15 1/O Z PU/PD 4 mA EFUSE /
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Pin Ball Reset | Pull Default Buffer
Ball# Typel! I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
VCC33-PD/VCC18-LVDS-
11 PD1 | Z PU/PD 4 mA
8 6 /O u/ m EEUSE
VCC33-PD/VCC18-LVDS-
119 PD17 I/O Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
120 PD18 1/0 Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
121 PD1 | Z PU/PD 4 mA
9 /0 v/ m EFUSE
115 VCC33-PD | P N/A N/A N/A N/A
VCC18-
128 LVDS- = N/A N/A N/A N/A
EFUSE
3.1.5.4 PortE
Table 3-8 Port E Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel:! I/O P Supply!
4 Name!Z ype State”! Up/Down! | Strength!® /O Power Supply
47 PEO 1/O Z PU/PD 4 mA VCC-PE
48 PE1 /O Z PU/PD 4 mA VCC-PE
49 PE2 1/O Z PU/PD 4 mA VCC-PE
51 PE3 1/0 Z PU/PD 4 mA VCC-PE
52 PE4 I/O Z PU/PD 4 mA VCC-PE
53 PE5 1/0 Z PU/PD 4 mA VCC-PE
54 PEG6 1/0 Z PU/PD 4 mA VCC-PE
55 PET I/O Z PU/PD 4 mA VCC-PE
56 PES8 1/0 Z PU/PD 4 mA VCC-PE
57 PES I/O Z PU/PD 4 mA VCC-PE
58 PE10 1/0 Z PU/PD 4 mA VCC-PE
59 PE11 I/O Z PU/PD 4 mA VCC-PE
60 PE12 I/O Z PU/PD 4 mA VCC-PE
6l PE13 1/0 Z PU/PD 4 mA VCC-PE
62 PE14 I/O Z PU/PD 4 mA VCC-PE
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Pin Ball Reset | Pull Default Buffer
Ball#!! Typet! I/O Power S Ly
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
63 PE15 1/0 Z PU/PD 4 mA VCC-PE
50 VCC-PE P N/A N/A N/A N/A
3.1.5.5 PortF
Table 3-9 Port F Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#!! Typet! I/O Power S Ly
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
104 PFO 1/O Z PU/PD 4 mA VCC33-PD/VCCIB-LVDS-
EFUSE
VCC33-PD/VCC18-LVDS-
105 PF1 I/0 Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
106 PF2 1/0 Z PU/PD 4 mA /
EFUSE
VCC33-PD/VCC18-LVDS-
107 PF I Z PU/PD 4 mA
0 3 /O u/ m EFUSE
108 PF4 1/O V4 PU/PD 4 mA VCC33-PD/VCCIB-LVDS-
EFUSE
VCC33-PD/VCC18-LVDS-
109 PF5 1/0O Z PU/PD 4 mA /
EFUSE
3.1.5.6 PortG
Table 3-10 Port G Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball#!! Typel I/O P Supply!”!
4 Name!? ype State”! Up/Down! | Strength!® /O Power Supply
33 PGO 1/0 Z PU/PD 4 mA VCC-PG
34 PG1 1/0 Z PU/PD 4 mA VCC-PG
35 PG2 I/O Z PU/PD 4 mA VCC-PG
36 PG3 1/0 Z PU/PD 4 mA VCC-PG
37 PG4 I/O Z PU/PD 4 mA VCC-PG
38 PG5 1/0 Z PU/PD 4 mA VCC-PG
39 PG6 I/O Z PU/PD 4 mA VCC-PG
40 PGT7 I/O Z PU/PD 4 mA VCC-PG
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Ballit llflianmeﬁ Type™ E:al:;;set E:l/lDownE Ef::;:;ffer l/0 Power Supply
42 PG8 I/0 Z PU/PD 4 mA VCC-PG
43 PG9 1/O VA PU/PD 4 mA VCC-PG
44 PG10 1/0 Z PU/PD 4 mA VCC-PG
45 PG11 1/O Z PU/PD 4 mA VCC-PG
46 PG12 1/0 Z PU/PD 4 mA VCC-PG
41 VCC-PG = N/A N/A N/A N/A
3.1.6 USB
Table 3-11 USB Pin Characteristics
Balli™ :ianme@ Type” E:::L:zset E:l/lDown@ gs::;:gffer /O Power Supply™
102 USBO-DM | A1/O N/A N/A N/A VCC33-USB-LDOIN-IO
103 USBO-DP Al/0 N/A N/A N/A VCC33-USB-LDOIN-10
100 USB1-DM | A1/O N/A N/A N/A VCC33-USB-LDOIN-IO
101 USB1-DP Al/O N/A N/A N/A VCC33-USB-LDOIN-10

3.1.7 Audio Codec

Table 3-12 Audio Codec Pin Characteristics

Ball#! | Pin Name? | Typel! E::L:;Sﬂ LPJl:)l/lDown[S] E;f::glt:;ffer I/O Power Supply!”
91 LINEOUTLN | AO N/A N/A N/A AVCC

90 LINEOUTLP | AO N/A N/A N/A AVCC

89 LINEOUTRN | AO N/A N/A N/A AvCC

88 LINEOUTRP | AO N/A N/A N/A AVCC

92 VRA1 A1/0 N/A N/A N/A AvCC

95 AVCC P N/A N/A N/A N/A

93 AGND G N/A N/A N/A N/A
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3.1.8 GPADC
Table 3-13 GPADC Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel! I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength® / Wer Supply
87 GPADCO | Al N/A N/A N/A AVCC
3.1.9 HDMIRX
Table 3-14 HDMI RX Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel3! I/OP S [yl
@ Name ype Statel®) Up/Down! | Strengthl® /O Power Supply
HDMIO0- VCC33-HDMIRX/VCC18-
1 | D | N/A N/A N/A
0 SCL /0,0 / / / HDMI
HDMIO- VCC33-HDMIRX/VCC18-
| D | N/A N/A N/A
J SDA /0,0 / / / HDMI
HDMI1- VCC33-HDMIRX/VCC18-
7 [/O,0D | N/A N/A N/A
SCL / / / / HDMI
HDMI1- VCC33-HDMIRX/VCC18-
6 1/0,0D | N/A N/A N/A /
SDA HDMI
HDMIRX- VCC33-HDMIRX/VCC18-
12 AO N/A N/A N/A /
ARC HDMI
HDMIRX- VCC33-HDMIRX/VCC18-
11 | D | N/A N/A N/A
CEC /9,0 / / / HDMI
HDMIRX0- VCC33-HDMIRX/VCC18-
17 Al N/A N/A N/A /
ON HDMI
HDMIRXO0- VCC33-HDMIRX/VCC18-
18 Al N/A N/A N/A
OoP HDMI
HDMIRXO0- VCC33-HDMIRX/VCC18-
19 Al N/A N/A N/A
IN HDMI
HDMIRX0- VCC33-HDMIRX/VCC18-
20 Al N/A N/A N/A /
1P HDMI
HDMIRX0- VCC33-HDMIRX/VCC18-
21 Al N/A N/A N/A /
2N HDMI
HDMIRXO0- VCC33-HDMIRX/VCC18-
22 Al N/A N/A N/A /
2P HDMI
HDMIRXO0- VCC33-HDMIRX/VCC18-
15 Al N/A N/A N/A
CN HDMI
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Pin Ball Reset | Pull Default Buffer
Ball# Typel! I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
HDMIRX0- VCC33-HDMIRX/VCC18-
16 Al N/A N/A N/A /
CP HDMI
HDMIRX0- VCC33-HDMIRX/VCC18-
8 0,0D N/A N/A N/A /
HPD HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
26 Al N/A N/A N/A /
ON HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
27 Al N/A N/A N/A
OoP HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
28 Al N/A N/A N/A /
IN HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
29 Al N/A N/A N/A /
1P HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
30 Al N/A N/A N/A /
2N HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
31 Al N/A N/A N/A
2P HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
24 Al N/A N/A N/A /
CN HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
25 Al N/A N/A N/A /
CP HDMI
HDMIRX1- VCC33-HDMIRX/VCC18-
5 0,0D N/A N/A N/A /
HPD HDMI
VCC33-
2 p N/A N/A N/A N/A
3 HDMIRX / / / /
VCC18-
1 P N/A N/A N/A N/A
3 HDMI / / / /
3.1.10 Power
Table 3-15 Power Pin Characteristics
Pin Ball Reset | Pull Default Buffer
Ball# Typel®! I/OP S [yl
a NameZ ype State!”! Up/Down! | Strength!® O PR S
32 VDD-SYSO | P N/A N/A N/A N/A
65 VDD-SYS1 p N/A N/A N/A N/A
68 VDD-SYS2 | P N/A N/A N/A N/A
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Pin Ball Reset | Pull Default Buffer
Ball# Typel! I/O Power S Lyl
Namel!? P Statel” Up/Downl! | Strength!® / Wer Supply
83 VDD-SYS3 | P N/A N/A N/A N/A
110 VDD-SYS4 | P N/A N/A N/A N/A
14 VDD-SYS5 | P N/A N/A N/A N/A
VCC33-
76 USB- p N/A N/A N/A N/A
LDOIN-IO

3.1.11 Others

Table 3-16 Unconnected Pin List

Ball#X Pin NameZ | Typel!

94 NC N/A
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3.2 GPIO Multiplex Function
The following tables provide a description of the GPIO multiplex function.
m NOTE
For each GPIO, FunctionO is input function; Functionl is output function; Function9 to Function13 are reserved.
3.2.1 PortA
Table 3-17 Port A Multiplex Function
Pin Name !I'c))/pe Function2 Function3 Function4 Function5 Function6 Function7 Function8 Function14
PAO 1/0 ADCO PWM-1 PA-EINTO
PAl 1/O ADC1 PWM-2 PA-EINT1
PA2 1/0 ADC2 PWM-3 PA-EINT2
3.2.2 PortC
Table 3-18 Port C Multiplex Function
Pin Name | 10 Type | Function2 Function3 Function4 Function5 Function6 Function7 Function8 Functionl4
PCO 1/0 SPIO-CLK SDC2-CLK PC-EINTO
PC1 I/O SPIO-CSO SDC2-CMD PC-EINT1
PC2 1/O SPIO-MISO SDC2-D2 BOOT-SELO PC-EINT2
PC3 I/O SPI0-MOSI SDC2-DO0 BOOT-SEL1 PC-EINT3
PC4 I/O SPIO-WP SDC2-D1 UART3-TX TWI3-SCK PC-EINT4
PC5 1/0 SPI0-HOLD SDC2-D3 UART3-RX TWI3-SDA TCON-FSYNC PC-EINT5
PC6 I/O UART2-TX SDC2-RST TWI2-SCK LEDC PC-EINT6
PC7 /0 UART2-RX PWM-4 TWI2-SDA iE'LWP/ PBl- PC-EINT7
SPI1-
PC8 1/0 DMIC-DATAS PWM-5 TWI2-SCK HOLD/DBI- UARTO-TX UART1-TX PC-EINT8
DCX/DBI-WRX
SPI1-
PC9 1/O DMIC-DATA2 PWM-6 TWI2-SDA g&?ﬁ;ﬁ?l UARTO-RX UART1-RX PC-EINT9
TE/DBI-DCX
SPI1- CLK-
PC10 I/O DMIC-DATA1 PWM-7 TWIO-SCK MOSI/DBI- FANOUTO UART1-RTS PC-EINT10
SDO
PC11 1/0 DMIC-DATAOQ PWM-2 TWIO-SDA SPIL-CLK/DBI- | CLK- UART1-CTS PC-EINT11
SCLK FANOUT1
PC12 /0 DMIC-CLK PWM-0 OWA-IN ig(l-csw PBl- E;E’OUT , IR-RX PC-EINT12
3.2.3 PortD
Table 3-19 Port D Multiplex Function
Pin Name !I'?/pe Function2 Function3 Function4 Function5 Function6 Function7 Function8 Functionl4
PDO 1/0 LCDO-D2 LVDS0-DOP | DSI-DOP TWIO-SCK PD-EINTO
PD1 1/0 LCDO-D3 LVDSO0-DON DSI-DON UART2-TX PD-EINT1
PD2 1/0 LCDO-D4 LVDSO-DIP | DSI-D1P UART2-RX PD-EINT2
PD3 1/O LCDO-D5 LVDSO-DIN DSI-DIN UART2-RTS PD-EINT3
PD4 1/0 LCDO-D6 LVDS0-D2P DSI-CKP UART2-CTS PD-EINT4
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Pin Name e Function2 Function3 Function4 Function5 Function6 Function7 Function8 Function14
PD5 1/0 LCDO-D7 LVDSO0-D2N DSI-CKN UART5-TX PD-EINT5
PD6 /O LCD0-D10 LVDS0-CKP DSI-D2P UART5-RX PD-EINT6
PD7 1/0 LCD0-D11 LVDS0-CKN DSI-D2N UART4-TX PD-EINTY
PD8 1/0 LCD0-D12 LVDS0-D3P DSI-D3P UART4-RX PD-EINTS8
PD9 1/0 LCD0-D13 LVDS0-D3N DSI-D3N PWM-6 PD-EINT9
PI1- DBI-
PD10 1/0 LCD0-D14 LVDS1-DOP ESX €S0/ UART3-TX PD-EINT10
SPI1-CLK/DBI-
PD11 /O LCD0-D15 LVDS1-DON SCLK UART3-RX PD-EINT11
SPI1-
PD12 1/0 LCD0-D18 LVDS1-D1P MOSI/DBI- TWI0-SDA PD-EINT12
SDO
SPI1-
MISO/DBI-
PD13 1/0 LCD0-D19 LVDS1-DIN UART3-RTS PD-EINT13
SDI/DBI-
TE/DBI-DCX
SPI1-
PD14 /O LCD0-D20 LVDS1-D2P HOLD/DBI- UART3-CTS PD-EINT14
DCX/DBI-WRX
SPI1-WP/DBI-
PD15 1/0 LCD0-D21 LVDS1-D2N TE IR-RX PD-EINT15
PD16 1/0 LCD0-D22 LVDS1-CKP PWM-0 PD-EINT16
PD17 1/0 LCD0-D23 LVDS1-CKN PWM-1 PD-EINT17
PD18 1/0 LCDO-CLK LVDS1-D3P PWM-2 PD-EINT18
PD19 1/0 LCDO-DE LVDS1-D3N PWM-3 PD-EINT19
3.24 PortE
Table 3-20 Port E Multiplex Function
. [0) . . . . . . . .
Pin Name T Function2 Function3 Function4 Function5 Function6 Function7 Function8 Functionl4
RGMII0-EPHY-
PEO I/0 NCSIO-HSYNC | LCDO-DO TWI1-SCK UART2-TX UART4-TX 25/50M PE-EINTO
RGMII0-
PE1 /O NCSIO-VSYNC | LCDO-D1 TWI1-SDA UART2-RX UART4-RX CLKIN/RMIIO- PE-EINT1
RXER
CLK RGMII0-
PE2 /O NCSIO-MCLK LCD0O-D8 TWI0-SCK UARTO-TX RXCTL/RMIIO- PE-EINT2
FANOUTO
CRS-DV
PE3 I/0 NCSIO-PCLK LCD0-D9 TWI0-SDA CLK- UARTO-RX RGMII0-MDIO PE-EINT3
FANOUT1
PE4 1/0 NCSI0-D1 LCD0-D16 TWI2-SCK CLK- RJTAG-MS RGMI10-MDC PE-EINT4
FANOUT2
RGMII0-
PE5 I/0 NCSIO-D7 LCDO-D17 TWI2-SDA LEDC RJTAG-DI TXCTL/RMIIO- PE-EINT5
TXEN
RGMII0-
PE6 I/0 NCSI0-D6 UART2-TX TWI3-SCK OWA-IN HDMI0-SDA RJTAG-DO TXD1/RMIIO- PE-EINT6
TXD1
RGMII0-
PE7 1/0 NCSI0-DO UART2-RX TWI3-SDA OWA-OUT HDMIO-SCL RJTAG-CK TXDO/RMIIO- PE-EINT7
TXDO
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Pin Name o Function2 Function3 Function4 Function5 Function6 Function7 Function8 Functionl4
RGMII0-
PES8 1/0 NCSI0-D5 UART2-RTS PWM-2 UART3-TX TXCK/RMII0- PE-EINTS8
TXCK
RGMIIO0-
PE9 /O PWM-5 UART2-CTS PWM-3 UART3-RX HDMI-CEC TWI2-SDA RXD1/RMII0- PE-EINT9
RXD1
RGMII0-
PE10 /O NCSI0-D4 UART4-TX PWM-4 IR-RX RXDO/RMII0- PE-EINT10
RXDO
RGMII0-
PE11 /O NCSIO-FIELD UART4-RX IR-TX [2S0-MCLK DMIC-CLK TWI2-SCK RXCK/RMIIO- PE-EINT11
NULL
RGMIIO0-
PE12 I/O NCSI0-D3 UART5-TX PWM-7 [2S0-BCLK DMIC-DATAO LCDO-HSYNC | RXD2/RMII0- PE-EINT12
NULL
RGMII0-
PE13 I/O NCSI0-D2 UART5-RX PWM-6 [2S0-LRCK DMIC-DATA1 LCDO-VSYNC RXD3/RMII0- PE-EINT13
NULL
RGMII0-
PE14 I/O TWI1-SCK UART1-TX [2S0-DOUT1 [2S0-DINO DMIC-DATA2 UART2-TX TXD2/RMIIO- PE-EINT14
NULL
RGMII0-
PE15 I/0 TWI1-SDA UART1-RX [2S0-DOUTO |2S0-DIN1 DMIC-DATA3 UART2-RX TXD3/RMIIO- PE-EINT15
NULL
3.2.5 PortF
Table 3-21 Port F Multiplex Function
. 10 . . . . . . . .
Pin Name T Function2 Function3 Function4 Function5 Function6 Function7 Function8 Function14
PFO /O SDCO0-D1 DJTAG-MS RJTAG-MS LCDO-DO PF-EINTO
PF1 1/0 SDCO0-DO DJTAG-DI RJTAG-DI LCDO-D1 PF-EINT1
PF2 1/0 SDCO-CLK UARTO-TX TWIO-SCK LEDC OWA-IN LCDO0-D8 PF-EINT2
PF3 I/O SDCO-CMD DJTAG-DO RJTAG-DO TWI1-SCK LCDO0-D9 PF-EINT3
PF4 1/0 SDCO0-D3 UARTO-RX TWIO-SDA PWM-6 IR-TX LCDO0-D16 PF-EINT4
PF5 /O SDCO0-D2 DJTAG-CK RJTAG-CK TWI1-SDA LCDO-D17 PF-EINT5
3.2.6 PortG
Table 3-22 Port G Multiplex Function
. 10 . . . . . . . .
Pin Name e Function2 Function3 Function4 Function5 Function6 Function7 Function8 Function14
RMII1-EPHY-
PGO /O SDC1-D1 UART3-TX PWM-7 SDC1-D3 SDC1-D1 PG-EINTO
25/50M
PG1 /O SDC1-DO UART3-RX RMII1-RXER PWM-6 SDC1-D1 SDC1-D3 PG-EINT1
PG2 1/0 SDC1-CLK UART3-RTS RMII1-CRS-DV | UART4-TX SDC1-CLK SDC1-CLK PG-EINT2
PG3 1/0 SDC1-CMD UART3-CTS RMII1-MDIO UART4-RX SDC1-DO SDC1-D2 PG-EINT3
PG4 I/O SDC1-D3 UART5-TX RMII1-MDC PWM-5 SDC1-CMD SDC1-CMD PG-EINT4
PG5 1/0 SDC1-D2 UART5-RX RMII1-TXEN PWM-4 SDC1-D2 SDC1-D0 PG-EINT5
PG6 /O UART1-TX TWI2-SCK RMII1-TXD1 PWM-1 PG-EINT6
PG7 1/0 UART1-RX TWI2-SDA RMII1-TXDO OWA-IN PG-EINTY
PG8 /O UART1-RTS TWI1-SCK RMII1-TXCK UART3-TX HDMI1-SCL PG-EINT8
PG9 I/O UART1-CTS TWI1-SDA RMII1-RXD1 UART3-RX HDMI1-SDA PG-EINT9
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 30




( Atwimer , .
Confidential

PG10 I/O PWM-3 TWI3-SCK RMII1-RXDO CLK-FANOUTO | IR-RX PG-EINT10
PG11 I/O TWI3-SDA CLK-FANOUTL | TCON-FSYNC PG-EINT11
PG12 1/O CLK-FANOUT2 | PWM-0 PG-EINT12

\,\"wﬂe‘l
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3.3 Detailed Signal Description

The following tables show the detailed function description of every signal based on the different
interfaces.

[1] Signal Name: The name of every signal.
[2] Description: The detailed function description of every signal.
[3] Type: Denotes the signal direction:

[ (Input),

O (Output),

I/O (Input/Output),

OD (Open-Drain),

A (Analog),

Al (Analog Input),

AO (Analog Output),

A1/0 (Analog Input/Output),

P (Power),
G (Ground)
3.3.1 SDRAM
Table 3-23 SDRAM Signal Description
Signal Namel!) | Description? Typet!
VCC-DRAM DRAM |0 Power Supply P
VDD18-DRAM SDRAM Controller Power Supply P

3.3.2 System Control

Table 3-24 System Control Signal Description

Signal Namel!! | Description!? Typet!

RESET SoC Reset Signal (Active Low) 1/0, 0D

BOOT-SEL[1:0] | Boot Media Select [
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3.3.3 RTC&PLL
Table 3-25 RTC&PLL Signal Description
Signal Name!!! | Description!? Typel
VCC-RTC-PLL RTC/System PLL Power Supply P
3.3.4 DCXO
Table 3-26 DCXO Signal Description
Signal Namel!! | Description!? Typet!
DXIN Digital Compensated Crystal Oscillator Input Al
DXOUT Digital Compensated Crystal Oscillator Output AO
3.3.5 Clock Fanout
Table 3-27 Clock Fanout Signal Description
Signal Name!!! | Description!? Typet!

CLK-FANOUTO

Internal Clock Fanout

Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz, 27 | O

MHz, and so on

CLK-FANOUT1

Internal Clock Fanout

Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz,27 | O

MHz, and so on

CLK-FANOUT?2

Internal Clock Fanout

Optional Frequency: 32 kHz, 12 MHz, 16 MHz, 24 MHz, 25 MHz, 27 | O

MHz, and so on

3.3.6 SD Card/SDIO/eMMC
Table 3-28 SD Card/SDIO/eMMC Signal Description

Signal Name!!! | Description!? Typel
SDCO-CMD SD Card Command Output/Response Input 1/0, 0D
SDCO-CLK SD Card Clock Output 0
SDC0-DO SD Card Data Input/ Output 0 1/0
SDCO0-D1 SD Card Data Input/ Output 1 I/O
SDCO0-D2 SD Card Data Input/ Output 2 1/O
SDCO0-D3 SD Card Data Input/ Output 3 I/O
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Signal Namel!! | Description!? Typet!
SDC1-CMD SDIO WIFI Command Output/Response Input I/0, 0D
SDC1-CLK SDIO WIFI Clock Output 0
SDC1-DO SDIO WIFI Data Input/ Output 0 1/O
SDC1-D1 SDIO WIFI Data Input/ Output 1 I/O
SDC1-D2 SDIO WIFI Data Input/ Output 2 1/0
SDC1-D3 SDIO WIFI Data Input/ Output 3 1/O
SDC2-CMD eMMC Command Output/Response Input 1/0, 0D
SDC2-CLK eMMC Clock Output 0]
SDC2-DO eMMC Data Input/ Output 0 I/O
SDC2-D1 eMMC Data Input/ Output 1 I/O
SDC2-D2 eMMC Data Input/ Output 2 1/0
SDC2-D3 eMMC Data Input/ Output 3 1/O
SDC2-RST eMMC Reset 0
3.3.7 USB

Table 3-29 USB Signal Description
Signal Namel!! | Description!? Typet!
USBO0-DM USBO Differential Data (Negative) Al/O
USBO-DP USBO Differential Data (Positive) Al/O
USB1-DM USBL1 Differential Data (Negative) Al/O
USB1-DP USB1 Differential Data (Positive) Al/O

12S/PCM

Table 3-30 12S/PCM Signal Description
Signal Namel!! | Description!? Typet!
12S0-MCLK 1250 Master Clock 0
[2S0-LRCK 12S0/PCMO0 Sample Rate Clock/Sync /O
12S0-BCLK 12S0/PCMO Bit Rate Clock 1/O
12S0-DINO 12S0/PCMO Serial Data Input 0 I
12S0-DIN1 12S0/PCMO Serial Data Input 1 I
12S0-DOUTO 12S0/PCMO Serial Data Output 0 0]
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Signal Namel!! | Description!? Typet!
12S0-DOUT1 12S0/PCMO Serial Data Output 1 0]
3.3.9 Audio Codec
Table 3-31 Audio Codec Signal Description
Signal Namel!! | Description!? Typet!
LINEOUTLN Lineout Left Channel Negative Differential Output AO
LINEOUTLP Lineout Left Channel Positive Differential Output AO
LINEOUTRN Lineout Right Channel Negative Differential Output AO
LINEOUTRP Lineout Right Channel Positive Differential Output AO
AVCC Power Supply for Analog Part P
VRA1 Internal Reference Voltage A1/0
AGND Analog Ground G
3.3.10 DMIC
Table 3-32 DMIC Signal Description
Signal Name!!! | Description!? Typel
DMIC-CLK Digital Microphone Clock Output 0
DMIC-DATAO Digital Microphone Data Input 0 I
DMIC-DATA1 Digital Microphone Data Input 1 I
DMIC-DATA2 Digital Microphone Data Input 2 I
DMIC-DATA3 Digital Microphone Data Input 3 I
3.3.11 OWA
Table 3-33 OWA Signal Description
Signal Name!!! | Description!? Typet!
OWA-IN One Wire Audio Input I
OWA-OUT One Wire Audio Output 0
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3.3.12 GPADC
Table 3-34 GPADC Signal Description
Signal Name!!! | Description!? Typel
GPADCO General Purpose ADC Input 0 Al
3.3.13 GPIO_ADC
Table 3-35 GPIO_ADC Signal Description
Signal Namel!! | Description!? Typet!
ADCO GPIO_ADC Input 0 Al
ADC1 GPIO_ADC Input 1 Al
ADC2 GPIO_ADC Input 2 Al
3.3.14 Parallel CSI
Table 3-36 Parallel CSI Signal Description
Signal Name!!! | Description!? Typet!
NCSIO-PCLK Parallel CSI Pixel Clock Input I
NCSI0-MCLK Parallel CSI Master Clock Qutput 0
NCSIO-HSYNC Parallel CSI Horizontal Synchronous Input I
NCSI0-VSYNC Parallel CSI Vertical Synchronous Input I
NCSIO-FIELD Parallel CSl Field Index I
NCSI0-DO Parallel CSI Pixel Data 0 I
NCSI0-D1 Parallel CSI Pixel Data 1 I
NCSI0-D2 Parallel CSI Pixel Data 2 I
NCSIO0-D3 Parallel CSI Pixel Data 3 I
NCSI0-D4 Parallel CSI Pixel Data 4 I
NCSI0-D5 Parallel CSI Pixel Data 5 I
NCSI0-D6 Parallel CSI Pixel Data 6 I
NCSIO-D7 Parallel CSI Pixel Data 7 I
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3.3.15 HDMI RX
Table 3-37 HDMI RX Signal Description
Signal Name!!! | Description!? Typel
HDMI0-SCL HDMIO DDC Signal I/0, 0D
HDMI0-SDA HDMIO DDC Signal 1/0, OD
HDMI1-SCL HDMI1 DDC Signal I/0, 0D
HDMI1-SDA HDMI1 DDC Signal 1/0, 0D
HDMIRX-ARC HDMI ARC Signal AO
HDMIRX-CEC HDMI CEC Signal /0, OD
HDMIRX0-0P HDMI Receiver 0 Differential Data 0 (Positive) Al
HDMIRX0-ON HDMI Receiver 0 Differential Data 0 (Negative) Al
HDMIRX0-1P HDMI Receiver 0 Differential Data 1 (Positive) Al
HDMIRX0-1N HDMI Receiver 0 Differential Data 1 (Negative) Al
HDMIRX0-2P HDMI Receiver 0 Differential Data 2 (Positive) Al
HDMIRX0-2N HDMI Receiver 0 Differential Data 2 (Negative) Al
HDMIRX0-CP HDMI Receiver 0 Differential Clock Signal (Positive) Al
HDMIRX0-CN HDMI Receiver 0 Differential Clock Signal (Negative) Al
HDMIRX0-HPD HDMIO HPD Signal 0,0D
HDMIRX1-0P HDMI Receiver 1 Differential Data 0 (Positive) Al
HDMIRX1-ON HDMI Receiver 1 Differential Data 0 (Negative) Al
HDMIRX1-1P HDMI Receiver 1 Differential Data 1 (Positive) Al
HDMIRX1-1N HDMI Receiver 1 Differential Data 1 (Negative) Al
HDMIRX1-2P HDMI Receiver 1 Differential Data 2 (Positive) Al
HDMIRX1-2N HDMI Receiver 1 Differential Data 2 (Negative) Al
HDMIRX1-CP HDMI Receiver 1 Differential Clock Signal (Positive) Al
HDMIRX1-CN HDMI Receiver 1 Differential Clock Signal (Negative) Al
HDMIRX1-HPD | HDMI1 HPD Signal 0,0D
VCC33-HDMIRX | HDMIRX 3.3 V Power Supply P
VCC18-HDMI HDMIRX 1.8 V Power Supply P
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3.3.16 LCD
Table 3-38 LCD Signal Description
Signal Name!!! | Description!? Typel
LCDO-CLK LCD Clock 0
LCDO-HSYNC LCD Horizontal Synchronization 0
LCDO-DE LCD Data Enable 0
TCON-FSYNC Frame Synchronization Signal for TCON and Sensor 0
LCDO-DO LCD Data Input/Output 0 I/O
LCDO-D1 LCD Data Input/Output 1 I/O
LCDO-D2 LCD Data Input/Output 2 I/O
LCDO-D3 LCD Data Input/Output 3 I/O
LCDO-D4 LCD Data Input/Output 4 1/O
LCDO-D5 LCD Data Input/Output 5 I/O
LCDO-D6 LCD Data Input/Output 6 I/O
LCDO-D7 LCD Data Input/Output 7 I/O
LCDO-D8 LCD Data Input/Output 8 I/O
LCDO-DS LCD Data Input/Output 9 I/O
LCDO-D10 LCD Data Input/Qutput 10 1/0
LCDO-D11 LCD Data Input/Output 11 I/O
LCDO-D12 LCD Data Input/Qutput 12 1/O
LCDO0-D13 LCD Data Input/Output 13 I/O
LCDO-D14 LCD Data Input/Output 14 1/0
LCD0-D15 LCD Data Input/Output 15 1/O
LCDO0-D16 LCD Data Input/Output 16 I/O
LCDO-D17 LCD Data Input/Output 17 1/O
LCDO0-D18 LCD Data Input/Output 18 I/O
LCDO-D19 LCD Data Input/Output 19 1/O
LCDO-D20 LCD Data Input/Output 20 I/O
LCDO0-D21 LCD Data Input/Output 21 I/O
LCD0-D22 LCD Data Input/Output 22 1/0
LCDO0-D23 LCDO Data Input/Output 23 I/O
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3.3.17 LVDS
Table 3-39 LVDS Signal Description
Signal Name!!! | Description!? Typel
LVDSO0-CKP LVDSO Differential Clock (Positive) AO
LVDSO0-CKN LVDSO Differential Clock (Negative) AO
LVDS0-DOP LVDSO Differential Data 0 (Positive) AO
LVDSO0-DON LVDSO Differential Data 0 (Negative) AO
LVDS0-D1P LVDSO Differential Data 1 (Positive) AO
LVDSO-D1IN LVDSO Differential Data 1 (Negative) AO
LVDS0-D2P LVDSO Differential Data 2 (Positive) AO
LVDSO0-D2N LVDSO Differential Data 2 (Negative) AO
LVDS0-D3P LVDSO Differential Data 3 (Positive) AO
LVDSO0-D3N LVDSO Differential Data 3 (Negative) AO
LVDS1-CKP LVDS1 Differential Clock (Positive) AO
LVDS1-CKN LVDS1 Differential Clock (Negative) AO
LVDS1-DOP LVDSI1 Differential Data 0 (Positive) AO
LVDS1-DON LVDS1 Differential Data 0 (Negative) AO
LVDS1-D1P LVDS1 Differential Data 1 (Positive) AO
LVDS1-D1IN LVDS1 Differential Data 1 (Negative) AO
LVDS1-D2P LVDS1 Differential Data 2 (Positive) AO
LVDS1-D2N LVDS1 Differential Data 2 (Negative) AO
LVDS1-D3P LVDS1 Differential Data 3 (Positive) AO
LVDS1-D3N LVDS1 Differential Data 3 (Negative) AO
VECABLVDS- 1 b ver Supply for LVDS0/1, HDMI, and eFuse P
HDMI-EFUSE
3.3.18 MIPI DSI
Table 3-40 MIPI DSI Signal Description
Signal Name!!! | Description!? Typet!
DSI-CKP DSI Differential Clock (Positive) AO
DSI-CKN DSI Differential Clock (Negative) AO
DSI-DOP DSI Differential Data Line 0 (Positive) Al/O
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Signal Namel!! | Description!? Typet!
DSI-DON DSI Differential Data Line 0 (Negative) Al/O
DSI-D1P DSI Differential Data Line 1 (Positive) AO
DSI-D1IN DSI Differential Data Line 1 (Negative) AO
DSI-D2P DSI Differential Data Line 2 (Positive) AO
DSI-D2N DSI Differential Data Line 2 (Negative) AO
DSI-D3P DSI Differential Data Line 3 (Positive) AO
DSI-D3N DSI Differential Data Line 3 (Negative) AO
3.3.19 GMAC
Table 3-41 GMAC Signal Description

Signal Name!*! Description!Z Typel!
RGMII0-RXCK/ RMIIO-NULL RGMIIO0 Receive Clock I

RGMII0/RMII0 Transmit Clock
RGMIIO-TXCK/RMIIO-TXCK | " oF REMIL 10 typeis output /0

For RMII, RMII 50 MHz Reference Clock Input, 10

typeisinput.
RGMII0-CLKIN/RMIIO-RXER Escl\ilil\f)eTErfrr;srmit Clock from External/RMIIO
RGMII0-RXCTL/RMII0-CRS.DV E:(I:\ilelil\f)eRDeacteaisaﬁzntrol/RMIIO Carrier Sense |
RGMIIO-TXCTL/RMIIO-TXEN RGMIIO Transmit Control/RMIIO Transmit Enable 0
RGMI10-MDC RGMII0 Management Data Clock 0
RGMIIO-MDIO RGMII0 Management Data Input/ Output 1/O
RGMII0-EPHY-25/50M GMAC PHY 25 MHz or 50 MHz Clock Output 0
RGMII0-RXDO/RMII0-RXDO RGMIIO/RMIIO Receive Data 0 I
RGMII0-RXD1/RMII0-RXD1 RGMIIO/RMIIO Receive Data 1 I
RGMII0-RXD2/RMIIO-NULL RGMIIO Receive Data 2 I
RGMII0-RXD3/RMII0-NULL RGMIIO Receive Data 3 I
RGMIIO-TXDO/RMIIO-TXDO RGMIIO/RMIIO Transmit Data 0 0]
RGMIIO-TXD1/RMIIO-TXD1 RGMIIO/RMII0 Transmit Data 1 0]
RGMIIO-TXD2/RMIIO-NULL RGMIIO Transmit Data 2 0
RGMIIO-TXD3/RMIIO-NULL RGMIIO Transmit Data 3 0]
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Signal Name!! Description!? Typet!
RMII1-TXCK RMII1 50 MHz Reference Clock Input I
RMII1-RXER RMII1 Receive Error I
RMII1-CRS-DV RMII1 Carrier Sense Receive Data Valid I
RMII1-TXEN RMII1 Transmit Enable 0
RMII1-MDC RMII1 Management Data Clock 0
RMII1-MDIO RMII1 Management Data Input/ Output 1/0
RMII1-EPHY-25/50M GMAC PHY 25 MHz or 50 MHz Clock Output 0]
RMI11-RXDO RMII1 Receive Data 0 I
RMII1-RXD1 RMII1 Receive Data 1 I
RMI11-TXDO RMII1 Transmit Data O @)
RMII1-TXD1 RMII1 Transmit Data 1 0]
3.3.20 SPI&SPI DBI
Table 3-42 SPI&SPI DBI Signal Description
Signal Namel!! | Description!? Typet!
SPI0-CSO SPI0 Chip Select 0 (Active Low) 1/0
SPIO-CLK SPI0 Clock 1/O
SPI0-MOSI SPI0 Master Data Out, Slave Data In /O
SPI0-MISO SPI0 Master Data In, Slave Data Out 1/0
o fSOPrIgx\;r;t:enl;r;):f;tcizouna(dA(c)tliJ\t/SlIJ_fw)/ Serial Data Input and Output /0
<P I0BLD ZZIaOdHcc))LI;jEpSJ%naI/ Serial Data Input and Output for Quad Input or /0
SPI1-CSO SPI1 Chip Select 0 (Active Low) /O
SPI1-CLK SPI1 Clock I/O
SPI1-MOSI SPI1 Master Data Out, Slave Data In 1/O
SPI1-MISO SPI1 Master Data In, Slave Data Out 1/O
SPIL-WP fSOPrléx\;r;tfnirl?:zitéounafjAgtLij\»:re):fW)/ Serial Data Input and Output /0
SPILHOLD ZILDJIalnglIJ(:pSJ%naI/ Serial Data Input and Output for Quad Input or /0
DBI-CSX Chip Select Signal (Active Low) 1/0
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Signal Namel!! | Description!? Typet!
DBI-SCLK Serial Clock Signal 1/O
DBI-SDO Data Output Signal /O
DBLSDI Data Input Signal /0

The data is sampled on the rising edge and the falling edge.

Tearing Effect Input
DBI-TE It is used to capture the external TE signal edge. Therisingand | I/0

falling edge is configurable.

DCX pin is the select output signal of data and command.
DBI-DCX DCX = 0: register command; /O

DCX = 1: data or parameter.
DBI-WRX \éV?ae: fsilvzzir:;ii;:sizfggfata lane format, the RGB666 format /0

3.3.21 UART
Table 3-43 UART Signal Description

Signal Name!!! | Description!? Typel
UARTO-RX UARTO Data Receiver I
UARTO-TX UARTO Data Transmitter 0
UART1-CTS UART1 Clear to Send I
UART1-RTS UART1 Request to Send 0]
UART1-RX UART1 Data Receiver I
UART1-TX UART1 Data Transmitter 0
UART2-CTS UART2 Clear to Send I
UART2-RTS UART2 Request to Send 0
UART2-RX UART2 Data Receiver I
UART2-TX UART2 Data Transmitter 0]
UART3-CTS UART3 Clear to Send I
UART3-RTS UART3 Request to Send 0]
UART3-RX UART3 Data Receiver I
UART3-TX UART3 Data Transmitter 0
UART4-RX UART4 Data Receiver I
UART4-TX UART4 Data Transmitter 0
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Signal Namel!! | Description!? Typet!
UART5-RX UARTS5 Data Receiver I
UART5-TX UART5 Data Transmitter 0
3.3.22 PWM
Table 3-44 PWM Signal Description
Signal Name!!! | Description!? Typel
PWM-0 PWM Wave Output /Capture Wave Input 0 I/O
PWM-1 PWM Wave Output /Capture Wave Input 1 I/O
PWM-2 PWM Wave Output /Capture Wave Input 2 1/O
PWM-3 PWM Wave Output /Capture Wave Input 3 1/O
PWM-4 PWM Wave Output /Capture Wave Input 4 1/O
PWM-5 PWM Wave Output /Capture Wave Input 5 I/O
PWM-6 PWM Wave Output /Capture Wave Input 6 1/O
PWM-7 PWM Wave Output /Capture Wave Input 7 I/O
3.3.23 TWI
Table 3-45 TWI Signal Description
Signal Namel!! | Description!? Typet!
TWI0-SCK TWI0 Serial Clock Signal I/O
TWI0-SDA TWIO Serial Data Signal I/O
TWI1-SCK TWI1 Serial Clock Signal I/O
TWI1-SDA TWI1 Serial Data Signal 1/O
TWI2-SCK TWI2 Serial Clock Signal I/O
TWI2-SDA TWI2 Serial Data Signal I/O
TWI3-SCK TWI3 Serial Clock Signal I/O
TWI3-SDA TWI3 Serial Data Signal I/O
3.3.24 IR_RX
Table 3-46 IR_RX Signal Description
Signal Namel!l | Description!? Typet!
IR-RX Consumer Infrared Receiver I
Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 43



@LWIMIER . .
Confidential

3.3.25 IR_TX
Table 3-47 IR_TX Signal Description
Signal Name!!! | Description!? Typel
IR-TX Consumer Infrared Transmitter 0
3.3.26 LEDC
Table 3-48 LEDC Signal Description
Signal Namel!! | Description!? Typet!
LEDC Intelligent Control LED Signal Output 0
3.3.27 JTAG

Table 3-49 JTAG Signal Description

Signal Namel!! | Description!? Typet!
RJTAG-MS RISC-V JTAG Mode Selection I
RJTAG-CK RISC-VJTAG Clock Signal I
RJTAG-DI RISC-V JTAG Data Input I
RJTAG-DO RISC-V JTAG Data Output 0]
DJTAG-MS DAP JTAG Mode Selection I
DJTAG-CK DAPJTAG Clock Signal I
DJTAG-DI DAP JTAG Data Input I
DJTAG-DO DAP JTAG Data Output 0]

3.3.28 Interrupt

Table 3-50 Interrupt Signal Description

Signal Name!!! | Description!? Typet!

PA-EINT[2:0] Port A Interrupt [

PC-EINT[12:0] Port C Interrupt I

PD-EINT[19:0] Port D Interrupt [

PE-EINT[15:0] Port E Interrupt [

PF-EINT[5:0] Port F Interrupt I

PG-EINT[12:0] Port G Interrupt [
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4 Electrical characteristics

4.1 Parameter Conditions

4.1.1 Minimum and Maximum Values

Unless otherwise specified the minimum and maximum values are guaranteed in the worst
conditions of ambient temperature, supply voltage, and frequencies by tests in production on 100%
of the devices with ambient temperature at Ta=25°C and Ta = Ta max.

Data based on characterization results, design simulation, and/or technology characteristics are
indicated in the table footnotes and are not tested in production.

4.1.2 Typical Values

Unless otherwise specified, the typical data are based on Ta =25 °C. They are given only as design
guidelines.

4.1.3 Temperature Definitions

e Ambient Temperature— the temperature of the surrounding environment.

e Junction Temperature— the hottest temperature of the silicon chip inside the package.

e Absolute Maximum Junction Temperature— the temperature beyond which damage occurs
to the device. The device may not function or meet expected performance at this temperature.

e Recommended Operating Temperature— the junction temperature at which the device
operates continuously at the designated performance over the designed lifetime. The
reliability of the device may be degraded if the device operates above this temperature. Some
devices will not function electrically above this temperature.

4.2 Absolute Maximum Ratings

Absolute Maximum Ratings are those values beyond which damage to the device may occur. The
following table specifies the absolute maximum ratings.

A CAUTION

Stresses beyond those listed under Table 4-1 may affect reliability or cause permanent damage to
the device. These are stress ratings only. Functional operation of the device at these or any other
conditions beyond those indicated under section 4.3 Recommended Operating Conditions is not
implied. Exposure to absolute maximum rated conditions for extended periods may affect device
reliability.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 45



@LWIMIER

Confidential
Table 4-1 Absolute Maximum Ratings

Supply Name Description )Min(l Max) Unit
AvCC Audio Codec/PA/GPADC Power Supply -0.3 | 216 v
VCC-RTC-PLL PLL/RTC/DCXO/LDO-OUT Power Supply -0.3 | 216 v
\E/ES?:LVDS' LVDS/PF/eFuse Power Supply 0.3 | 216 Vv
VCC18-HDMI HDMIRX 1.8 V Power Supply 0.3 |2.16 Vv
VCC33-HDMIRX HDMIRX 3.3V Power Supply -0.3 3.96 \Y
\L/EE‘T’;::JOSB‘ PC/USB/LDO-IN Power Supply 0.3 |3.96 v
VCC33-PD Digital Port D Power -0.3 [3.96 %
VCC-PE Digital Port F Power -0.3 [3.96 %
VCC-PG Digital Port G Power -0.3 [3.96 %
VDD-SYSO
VDD-SYS1
VDD-SYS2
Vool CPU/SYS Power Supply -0.3 | 1.05 v
VDD-SYS4
VDD-SYS5
VCC-DRAMO
e C DRAML DRAM Power Supply -0.3 | VDDQ+0.3 | V
VDD18-DRAM DRAM Power Supply -0.3 | 2.16 v
Ve Human Body Model (HBM)® -2000 | 2000 \Y

Charged Device Model (CDM)® -250 | 250 v

Latch-up I-test performance current-pulse Pass

injection on each 10 pin®
e Latch-up over-voltage performance voltage Pass

injection on each 10 pin®

(1) The min/max voltages of power rails are guaranteed by design, not tested in production.

(2) Electrostatic discharge (ESD) to measure device sensitivity/immunity to damage caused by
electrostatic discharges into the devices.

(3) Level listed above is the passing level per ESDA/JEDEC JS-001-2017.

(4) Level listed above is the passing level per ESDA/JEDEC JS-002-2018.
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(5) Based on JESDT8E;each deviceistested with |0 pininjection of £150 mA at room temperature.

(6) Based on JESDT8E; each device is tested with a stress voltage of 1.5 x Vddmax at room
temperature.

4.3 Recommended Operating Conditions

The following table describes operating conditions of the device.

_|_| NOTE

Logic functions and parameter values are not assured out of the range specified in the
recommended operating conditions.

Table 4-2 Recommended Operating Conditions

Supply Name | Description Min Typ | Max Unit
AvCC Audio Codec/PA/GPADC Power Supply | 1.782 | 1.8 | 1.818 %
VCC-RTC-PLL | PLL/RTC/DCXO/LDO-OUT Power Supply | 1.764 |1.8 |1.836 v
VCC18-LVDS-
LVDS/PF/eFuse Power Supply 1.71 1.8 1.89 v
EFUSE
VCC18-HDMI HDMIRX 1.8 V Power Supply 1.71 1.8 1.89 \Y
VCC33-HDMIRX | HDMIRX 3.3 V Power Supply 3135 |33 |3.465 %
VCC33-USB-
WBBIN-10 PC/USB/LDO-IN Power Supply 2.97 33 |3.63 %
Digital Port D Power
VCC33-PD 2.97 33 |3.63 %
3.3V Voltage
VCC-PE Digital Port E Power
1.62 1.8 [1.98
3.3V Voltage v
2.97 33 |3.63
1.8 VVoltage
VCC-PG Digital Port G Power
1.62 1.8 [1.98
3.3V Voltage %
2.97 33 |3.63
1.8V Voltage
VDD-SYSO
VDD-SYS1
VDD-SYS2
CPU/SYS Power Supply 0.9 0.98 | 1.02 V
VDD-SYS3
VDD-SYS4
VDD-SYS5
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Supply Name | Description Min Typ | Max Unit
VCC-DRAMO 1283 135 | 1.45
DRAM Power Supply \Y
VCC-DRAM1 1425 |15 1.575
VDD18-DRAM DRAM Power Supply 1.7 1.8 1.95 V

4.4 GPIO DC Electrical Characteristics

Table 4-3 summarizes the GPIO DC electrical characteristics of the device.

Table 4-3 GP10 DC Electrical Characteristics®®

(VCC: VCC33-PD/VCC-PE/VCC-PG/AVCC/ VCC33-USB-LDOIN-I0/VCC18-LVDS-HDMI-EFUSE)

Symbol | Parameter Min Typ | Max Unit
Vin High-Level Input Voltage 0.7*VCC - 1.1*VCC %
Vie Low-Level Input Voltage -0.3 - 0.25 *VCC %

PC1to PC5, PF3 9 15 21 kQ

Output Pull- PGO. PGL. PG3
R u ’ ’ ’ 19. 46.2 kQ
N RZsistance Sl '8 & 6

Other GPIOs 60 100 | 140 kQ

PC1to PC5, PF3 9 15 21 kQ
Rep dO(;J\fvant N A 19.8 33 46.2 kQ

Resistance " &

Other GPIOs 60 100 | 140 kQ
lin High-Level Input Current - - 10 uA
e Low-Level Input Current - - 10 uA
Von High-Level Output Voltage VCC-0.3 - VCC %
Vou Low-Level Output Voltage 0 - 0.2 %
loz Tri-State Output Leakage Current | -10 - 10 uA
Cin Input Capacitance - - 5 pF
Cour Output Capacitance - - 5 pF

(1) Guaranteed by design.
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4.5 SMHC Electrical Characteristics
The SMHC electrical parameters are related to different supply voltage.
Figure 4-1 SMHC Voltage Waveform
&
A%
V(.‘(.‘Q
input I v I output
OH high level
high level / e
Vi
undetined
Vi
input
low level VoL output
_ _w low level
Vss t
Table 4-4 shows 3.3V SMHC electrical parameters.
Table 4-4 3.3V SMHC Electrical Parameters
Symbol | Parameter Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 v
Veco I/O voltage 2.7 3.6 \%
Von Output high-level voltage | 0.75 * Vcco - - \%
VoL Output low-level voltage | - - 0.125*Veeq |V
Vin Input high-level voltage 0.625 * Ve - Veeg+ 0.3 %
Vi Input low-level voltage Vss - 0.3 - 0.25 * Veeq v
Table 4-5 shows 1.8 V SMHC electrical parameters.
Table 4-5 1.8 V SMHC Electrical Parameters
Symbol | Parameter Min Typ Max Unit
VDD Power voltage 2.7 - 3.6 %
Veco I/O voltage 1.7 1.95 %
Von Output high-level voltage | Vccg - 0.45 - - v
VoL Output low-level voltage | - - 0.45 v
Vin Input high-level voltage | 0.65 * Ve @ - Veeg +0.3 %
Vie Input low-level voltage Vss—0.3 - 0.35*Veeg®@ |V
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Symbol | Parameter Min Typ Max Unit
(1).0.7 * Vccq for MMC4.3 or lower.
(2).0.3 * Vceq for MMCA4.3 or lower.
4.6 GPADC Electrical Characteristics
Table 4-6 lists the GPADC electrical characteristics.
Table 4-6 GPADC Electrical Characteristics
Parameter Min Typ Max Unit
ADC Resolution - 12 - bits
Full-scale InputRange |0 - AVCC v
Sampling Rate - - 1 MHz
4.7 GPIO_ADC Electrical Characteristics
Table 4-7 lists the GPIO_ADC electrical characteristics.
Table 4-7 GPIO_ADC Electrical Characteristics
Parameter Min Typ Max Unit
ADC Resolution - 12 - bits
Full-scale Input Range * | O - AVCC v
Sampling Rate - - 750 kHz

4.8 Audio Codec Electrical Characteristics

Test Conditions

AVCC=1.8V, Ta=25"°C,1kHzsinusoid signal, DAC fs = 48 kHz, 16-bit audio data unless otherwise

stated.

Table 4-8 Audio Codec Typical Performance Parameters

Symbol Parameter Test Conditions Min Typ Max | Unit
DAC to LINEOUTLP/N or LINEOUTRP/N(R=100K)
Full-scale 0dBFS 1kHz - 1080 | - mVrms
DAC Path i
SNR(A Odata - 100 - dB
weighted)
THD+N 0dBFS 1kHz - -90 - dB
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Parameter Test Conditions Min Typ Max | Unit

Crosstalk R_0dB_L_Odata LkHz 110 dB
L_0dB_R_Odata 1kHz

4.9 MIPI DPHY Electrical Characteristics

This section describes some test parameters for MIPI DPHY based on D-PHY Physical Layer
Conformance Test Suite Version 1.00.

Table 4-9 MIPI DPHY CTS Reference

Symbol Parameters Min Typ Max | Unit

Data Lane HS-TX Parameters

Vob(o) Data Lane HS-TX Differential Voltages - 222.4 mV

Vob() Data Lane HS-TX Differential Voltages - 2206 | - mV

AVep Déta Lane HS-TX Differential Voltage ] 3 ] v
Mismatch

tr Data Lane HS-TX 20%-80% Rise Time - 0.305 | - Ul

tr Data Lane HS-TX 80%-20% Fall Time 0.301 | - Ul

Clock Lane HS-TX Parameters

Vob(0) Clock Lane HS-TX Differential Voltages - 264 mV

Vo) Clock Lane HS-TX Differential Voltages - 224 - mV

AVos Cl.ock Lane HS-TX Differential Voltage ) 10 ) Iy
Mismatch

tr Clock Lane HS-TX 20%-80% Rise Time - 032 |- Ul

tr Clock Lane HS-TX 80%-20% Fall Time 0.33 - Ul

4.10 External Clock Source Electrical Characteristics

4.10.1 High-speed Crystal/Ceramic Resonator Characteristics

The high-speed external clock can be supplied with a 24 MHz crystal resonator (oscillation mode).
The 24 MHz crystal resonator provides 24 MHz reference clock which is connected to the DXIN and
DXOUT terminals.

Table 4-10 High-speed 24 MHz Crystal Requirements

Symbol Parameter Min Typ Max Unit

fX24M_IN

Crystal parallel resonance frequency | - 24 - MHz
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Symbol Parameter Min Typ Max Unit
Crystal frequency stability and
-50 - +50
tolerance at 25°C W ppm
Oscillation mode Fundamental -
Co Shunt capacitance @ - 6.5 - pF

1. The 50 ppm frequency stability and tolerance can meet the requirement of the device. We

recommend selecting 20 ppm crystal devices.

2. The®6.5 pFisonly asimulation value. The crystal shunt capacitance (Co) is given by the

crystal manufacturer.

Table 4-11 Crystal Circuit Parameters

Symbol Parameter

G C: capacitance

G C, capacitance

C. Equivalent load capacitance, specified by the crystal manufacturer
Co Crystal shunt capacitance, specified by the crystal manufacturer
Cshunt Total shunt capacitance

Frequency stability mainly requires that the total load capacitance (C.) be constant. The crystal
manufacturer typically specifies a total load capacitance which is the series combination of Cy, C,,
and Cshunt'

The total load capacitance is C.=[(C1* C3)/ (C1+ C2)] + Cohunt.

e C; and G, represent the total capacitance of the respective PCB trace, load capacitor, and
other components (excluding the crystal) connected to each crystal terminal. C; and C; are
usually the same size.

e C.untisthe crystalshunt capacitance (Co) plus any mutual capacitance (Cpkg + Cecs) S€€N aCross
the DXIN and DXOUT signals.

In the application, the crystal resonator and the load capacitors must be placed close to the

oscillator pins in order to minimize output distortion and the startup stabilization time. Refer to
the crystal resonator manufacturer for more details on the resonator characteristics.
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4.11 Interface Timing Characteristics
4,11.1 SMHC Interface Timing
4.11.1.1 HS-SDR Mode
“—.L | NoTE
|0 voltage is 1.8V or 3.3V.
Figure 4-2 SMHC HS-SDR Mode Output Timing Diagram
< tCK
tOSKEW
€
tODLY
CLK [ B
CMD, DATA NS i X i
Table 4-12 SMHC HS-SDR Mode Output Timing Constants
Parameter Symbol Min | Typ Max Unit
CLK
Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %
Qutput CMD, DATA(referenced to CLK)
CMD, Data output delay time toODLY - 025 | 0.5 Ul
Data output delay skew time tOSKEW - - 0.884 | ns
(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.
(2) Thedriver strength level of GPIO is 2 for test.
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Figure 4-3 SMHC HS-SDR Mode Input Timing Diagram

tCK

tISKEW

tIDLY

CLK

CMD, DATA X

Table 4-13 SMHC HS-SDR Mode Input Timing Constants

Parameter Symbol Min Typ Max Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in SDR-mode. It includes
the PCB delay time of Clock, the PCB delay

tIDLY - - 20 ns
time of Data and the data output delay of
Device
Data input skew time in SDR mode tISKEW - - 0.858 | ns

The driver strength level of GP1O'is 2 for test.

4.11.1.2 HS-DDR Mode

Figure 4-4 SMHC HS-DDR Mode Output Timing Diagram

< >
tOSKEW_DDR
<>
{ODLY DDR/
CLK ____
CMD, DATA X
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Table 4-14 SMHC HS-DDR Mode Output Timing Constants

Parameter Symbol Min | Typ Max Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %

Output CMD, DATA(referenced to CLK)

CMD, Data output delay time in DDR

tODLY-DDR - 0.25 0.25 Ul
mode

Data output delay skew time tOSKEW - - 0.884 | ns

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=20 ns at 50 MHz.
(2) Thedriver strength level of GPIO is 2 for test.

Figure 4-5 SMHC HS-DDR Mode Input Timing Diagram

_ tCK

tISKEW_DDR
L
tIDLY DDR

CLKk ____ |

CMD, DATA 3¢ X

Table 4-15 SMHC HS-DDR Mode Input Timing Constants

Parameter Symbol Min Typ Max Unit
CLK

Clock frequency tCK 0 50 50 MHz
Duty Cycle DC 45 50 55 %

Input CMD, DATA(referenced to CLK 50MHz)

Data input delay in DDR mode. It includes
the PCB delay time of Clock, the PCB delay

tIDLY-DDR - - 8.3 ns
time of Data and the data output delay of
Device
Data input skew time in DDR mode tISKEW-DDR | - - 0.858 | ns

The driver strength level of GPIO is 2 for test.
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4.11.1.3 SDR104 Mode

Figure 4-6 SMHC SDR104 Mode Host Output and Device InputTiming Diagram

< tCK =
tOSKEW
tODLY |
CLK I
CMD, DATA X

Table 4-16 SMHC SDR104 Mode Host Output and Device InputTiming Constants

Parameter Symbol Min Typ Max Unit
CLK

Clock frequency tCK - - 150 MHz
Duty Cycle DC 45 50 55 %
Rise time, fall time tTLH, tTHL - - 0.2 Ul

Host Output CMD, DATA (referenced to CLK)

Host CMD, Data output delay time tODLY - 025 |05 Ul

Host Data output delay skew time tOSKEW - - 0.884 | ns

(1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
(2) Thedriver strength level of GPIO is 3 for test.

Figure 4-7 SMHC SDR104 Mode Host Input and Device Output Timing Diagram
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Table 4-17 SMHC SDR104 Mode Host Input and Device Output Timing Constants

Parameter Symbol Min Typ | Max Unit | Remark
CLK
' Max:
Clock Period tPERIOD 6.66 - - ns
150 MHz
Duty Cycle DC 45 50 |55 %
Rise time, fall time tTLH, tTHL | - - 0.2 Ul
Host Input CMD, DATA (referenced to CLK)
Device output delay tPH 0 - 2 ul
Device output delay variation
due to temperature change after | dPH -3500) | - 1550% | ps
tuning
Device CMD, Data valid window | tVW 0.575 | - - ul

3) Temperature variation: -20°C.

(
(
(
(

4) Temperature variation: 90 °C.

1) The Unit Interval (Ul) is 1-bit nominal time. For example, UI=10 ns at 100 MHz.
2) Thedriver strength level of GPIO is 3 for test.
)
)
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4,11.2 LCD Interface Timing
Figure 4-8 HV_IF Vertical Timing
: VT e e H
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Figure 4-9 HV_IF Horizontal Timing
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Serial Mode Horizontal Timing:

Table 4-18 LCD HV_IF Timing Constants

Parameter Symbol Min Typ Max Unit
DCLK Cycle Time tDCLK 5.9 - - ns
Hsync Period Time tHT - HT+1 - tDCLK
Hsync Width tHSPW - HSPW+1 - tDCLK
Hsync Back Porch tHBP - HBP+1 - tDCLK
Vsync Period Time tvT - VT/2 - tHT
Vsync Width tVSPW - VSPW+1 - tHT
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Parameter Symbol Min Typ Max Unit
Vsync Back Porch tvBP - VBP+1 - tHT
(1) Vsync: Vertical sync, indicates one new frame.
(2) Hsync: Horizontal sync, indicate one new scan line.
(3) DCLK: Dot clock, pixel data are sync by this clock.
(4) LDE: LCD data enable.
(5) LD[23..0]: 24Bit RGB/YUV output from input FIFO for panel.
4,11.3 Parallel CSl Interface Timing
Figure 4-10 Parallel CSI Data Sample Timing
; tperiod }
-
} thigh-level | }
PCLK
} tdst I tdhd }
Table 4-19 Parallel CSI Interface Timing Constants
Parameter Symbol Min Typ Max Unit
Pclk period tperiod 6.73 - - ns
Pclk frequency 1/tperiod - - 148.5 | MHz
PClk duty thigh-le\/el/tperiod 40 50 60 0/0
Data input setup time tast 0.6 - - ns
Data input hold time tahd 0.6 - - ns
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4,11.4 MIPI DPHY Interface Timing

Figure 4-11 MIPI DPHY Timing
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Table 4-20 MIPI DPHY Timing Constants
Oprational

Units in Ulinst Frequency in
Parameter Symbol Gbps

Min Max Total Min Max

-0.15 0.15 0.3 0.08 1.0
Data to Clock Skew Tskewitx]

-0.20 0.20 0.4 >1.0 15

0.15 - - 0.08 1.0
Data to Clock Setup Time | Tsetupir

0.20 >1.0 1.5

0.15 - - 0.08 1.0
Clock to Data Hold Time | Thoudin

0.20 >1.0 1.5

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 61



@LNIMER . .
Confidential

4,11.5 GMAC Interface Timing

4.11.5.1 RGMII

Figure 4-12 RGMII Receive Timing
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Figure 4-13 RGMII Transmit Timing
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Table 4-21 RGMII Timing Parameters
Parameter | Description Min Typical Max | Unit
Teyc Clock Cycle Duration *notel 7.2 8 88 |[ns
Duty_G Duty Cycle Duration for Gigabit 45 50 55 %
Duty_T Duty Cycle for 10/100T 40 50 60 %
Data to clock output setup(at Transmitter
TsetupT ] Ut up( I 1.2 2.0 ns
integrated delay)
Data to clock output hold(at Transmitter
TholdT : 1.2 2.0 ns
integrated delay)
Data to clockii tset t Recei
TsetupR ata to clock input setup(at Receiver 10 20 s

integrated delay)

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 62



(:E?i;LIVINVER

Confidential
Parameter | Description Min Typical Max | Unit
D ki h Recei
TholdR .atato clock input hold(at Receiver 10 20 s
integrated delay)

For 10Mbps and 100Mbps, Tcyc will scale 400ns£40ns and 40ns+4ns.

4.11.5.2 RMII

Figure 4-14 RMII Receive Timing

TREF_CLK _

A

REF_CLK

—|
RXD/CRS_DV/ @ > S C>
RY_ER S S .

TsetupR
Figure 4-15 RMII Transmit Timing
TREF_CLK
P

REF_CLK

TXEN/TXD <:> E

Table 4-22 RMII Timing Parameters

—————

_____

_____

— Tsetupl

TholdT

—————

_____

[

—_—

Parameter | Description Min | Typ | Max | Unit
TReF_cLk Reference Clock Period - 20 - ns
Tduty REF_CLK duty cycle 35 65 %
TsetupT TXD/TXEN to REF_CLK setup time 4 ns
TholdT TXD/TXEN to REF_CLK hold time 2 ns
TsetupR RXD/CRS_DV/RX_ER to REF_CLK setup time 4 ns
TholdR RXD/CRS_DV/RX_ER to REF_CLK hold time 2 ns
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4,11.6 SPlInterface Timing
Figure 4-16 SPI Writing Timing
n(cs
CSH ‘ | 1 |<_t ’_b/‘/—\;
ts(cs)
SCLK W:T\_/_\_/ﬁ \_h
tskew
t(mo) th(mo) 1
I/
Figure 4-17 SPI Reading Timing
CsH
—
Internal Left offset2.4 ns \ W/
SCLK |
Actual
SCLK i
ts(mi)$ th(ml) L
MISO MSB - LSB
MOSI /
Table 4-23 SPI Timing Constants
Parameter Symbol Min Typ Max Unit
CS# Active Setup Time ts(cs) - 270 - ns
CS# Active Hold Time tn(cs) - 27T - ns
CLK/Data output skew time | tokew® - - 1 ns
Data output Delay Time tv(mo) - TW/2-3 - ns
Data output Hold Time th(mo) - TW/2-3 - ns
Data In Setup Time ts(mi) 0.2 - - ns
Data In Hold Time th(mi) 0.2 - - ns
(1) Tisthe cycle of clock.
(2) tskew is the output skew time between SCLK and MOSI. SCLK may be either faster or
slower than MOSI.
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SPI-DBI Interface Timing
Figure 4-18 DBI 3-line Serial Interface Timing
CSX ¢ > D tesh >
tCSS ---------------
Ly tWC/th »
scL — —
. twrl/trdl o i/ - »
N V] N twrh/trdh
» tas tan
SDI / ‘
(write)
SDO
(read)
Table 4-24 DBI 3-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Write cycle e 16 ns
SCL Control pulse “H” duration twrh 7 ns
Control pulse “L” duration twn 7 ns
Data setup time tas 7w ns
SDI/SDO
Data hold time tat 7w ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 4-25 DBI 3-line Serial Interface Read Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
Read cycle trc 150 ns
SCL Control pulse “H” duration tedh 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace 100 50 ns
SDI/SDO
Output disable time tod 150 50 ns
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Signal Parameter Symbol Min Max Unit
Note:
Range of required clock frequency: 0-6.67 MHz.
Figure 4-19 DBI 4-line Serial Interface Timing
CSX - > - tesh >
tCSS ---------------
DCX
tah !
tWC/tI’C »
SCL —
twrl/trdl < »
...... - 7 tth/tl'dh
SDI 5 s
(write) X
tod
SDO
(read) ﬁL
Table 4-26 DBI 4-line Serial Interface Write Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tess 15 ns
Address setup time tas 10 ns
DCX
Address hold time tan 10 ns
Write cycle twe 16 ns
SCL Control pulse “H” duration twrh 7 ns
Control pulse “L” duration tuwn 7 ns
Data setup time tas 70 ns
SDI/SDO Data hold time tat 70 ns
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-60 MHz.
Table 4-27 DBI 4-line Serial Interface Read Timing Parameters
Signal Parameter Symbol Min Max Unit
CSX Chip select setup time tesh 60 ns
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Signal Parameter Symbol Min Max Unit
Address setup time tas 10 ns
DCX
Address hold time tan 10 ns
Read cycle trc 150 ns
SCL Control pulse “H” duration trdn 60 ns
Control pulse “L” duration tral 60 ns
Read access time trace - 50 ns
SDI/SDO
Output disable time tod 150 50 ns
Note:
Range of required clock frequency: 0-6.67 MHz.
4,11.8 UART Interface Timing
Figure 4-20 UART RX Timing
Register Setting:
Data length(DLS in LCR[1:0]) = 3 (8bit)
Stop bit length(STOP in LCR[2]) = 1 (2bit)
Parity enable(PEN in LCR[3]) =1
RX start >< data >< parity >< stop
i w vaild data
- tRXSF
Figure 4-21 UART nCTS Timing
X start ;i;{a parity stop o start
nCTS 4\ o o
tDCTS tACTS
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Figure 4-22 UART nRTS Timing

Register Setting:
RTS Trigger level(RT in FCR[7:6]) = 3 (De-asserted nRTS when FIFO valid data number reach FIFO depth-2)

RX FIFO 1)
DATA NUM FD"3 FD-2 N w 0

nRTS

tDRTS tARTS

Note (1): FD: FIFO Depth

Table 4-28 UART Timing Constants

Parameter Symbol Min Typ | Max Unit
RX start to RX FIFO tRXSF 10.5*BRPW | - 11*BRPY | ns
Delay time of de-asserted nCTS to TX
yt tDCTS : i BRPW | ns

strat
Step time of asserted nCTS to stop next

pHme P tACTS BRPW/2 |- |- ns
transmission
Delay time of de-asserted nRTS tDRTS - - BRPW ns
Delay time of asserted nRTS tARTS - - BRPW ns

(1). BRP: Baud-Rate Period.

4.11.9 TWI Interface Timing

Figure 4-23 TWI Timing

SDA

|
|
|
|
|
i
I
: Tsu-
ScK | DA(T
|
|
|
|
|
|
|
|
|
|

> -

<
Thd-STA  Thd-DAT Thigh

Table 4-29 TWI Timing Parameters

Standard mode Fast mode

Parameter Symbol Unit
Min Max Min Max

SCK clock frequency | Fsck 0 100 0 400 kHz
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Standard mode Fast mode
Parameter Symbol Unit
Min Max Min Max
Setup Time In Start Tsu-STA | 4.7 - 0.6 - us
Hold Time In Start Thd-STA | 4.0 - 0.6 - us
Setup Time In Data Tsu-DAT | 250 - 100 - ns
Thd-
Hold Time In Data DAT 0 - 0 - us
Setup Time In Stop Tsu-STO | 4.0 - 0.6 - us
SCK Low level Time | Tlow 4.7 - 13 - us
SCK High level Time | Thigh 4.0 - 0.6 - us
ilcr:é SDA Falling Tf . 300 20 300 ns
SCK/SDARising Time | Tr - 1000 20 300 ns

4.11.10 12S/PCM Interface Timing

4.11.10.1 Data Output timing of 12S/PCM in Master mode

The Data Output timing of 12S/PCM in Master mode and the Data Input timing of Peripheral
12S/PCM in Slave mode show in Figure 4-24.

Figure 4-24 Data Output Timing of 12S/PCM in Master Mode

Ll
LRCK |
(M_ouT)

12S/PCM

ALRCK_To_PAD(M)) —u =

BCLK
(M_ouT) TABCLK_To_PAD(M))

d(DOUT_To_PAD(M)) _>| —

(N S IX X X X

Td(PAD(M)_To_PAD(S)) —»il<—

Td(PAD(S)_To_LRCK) —» je—
LRCK | '
(S_IN) | |

S(LRCK) |Th (LRCK) i

ek [\
Y

125/PCM DIN Th DIN). | X

s X | ! X
Td(PAD(S)_To_DIN le—

The Data Output timing parameters of 12S/PCM in Master mode and The Data Input timing

parameters of Peripheral 12S/PCM in Slave mode show in Table 4-30.

I0PAD
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Table 4-30 Data Output Timing Parameters of 12S/PCM in Master Mode

Parameter

Min

Max

Skew

Units

Sequence requirement of internal signal of 12S/PCM in Master m

ode

T4(LRCK_To_PA

LRCK to PAD(M)

T1<6.5

D(M))

Delay

D(M)) Delay / (restriction)
T4(BCLK_To_PA | BCLK to PAD(M) / T2<6.5(restricti
D(M)) Delay on)
T4(DOUT_To_PA | DOUT to PAD(M) / T3<6.5(restricti

on)

Twl<2.5(require
ment)

ns

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the
external 10 pad of Peripheral 12S/PCM in Slave mode

LRCK PAD(M) to

T4*<7.0(estima

LRCK PAD(S) / ,
tion)
Delay
BCLK PAD(M) t
T4(PAD(M)_To_ (M) to T5*<7.0(estima | Tw2*<1.0(requir
BCLK PAD(S) / . ns
PAD(S)) tion) ement)
Delay
DOUT PAD(M
ou (M) to T6*<7.0(estima
DIN-PAD(S) / j
tion)
Delay
Sequence requirement of internal signal of Peripheral 12S/PCM in Slave mode
T4(PAD(S)_To_L | PAD(S) to LRCK / T7*<6.5(assum
RCK) Delay ption) Tw3*<2.5(requir
ns
T4(PAD(S)_To_B | PAD(S) to BCLK / T8*<6.5(assum | ement)
CLK) Delay ption)
T4(PAD(S)_To_D | PAD(S) to DIN / T9*<6.5(assum / /
IN) Delay ption)
LRCK Set T10* [
T.(LRCK) P O"fanal / s
Slack ysis)
T11* [
Th(LRCK) LRCK Hold Slack | -1 @l |, / ns
ysis)
T12* [
Ts(DIN) DIN Setup Slack . (ana / / ns
ysis)
T13* [
To(DIN) DIN Hold Slack | 1= @nal |, / ns
ysis)
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4.11.10.2 Data Input timing of 12S/PCM in Master mode

The Data Input timing of 12S/PCM in Master mode and the Data Output timing of Peripheral
I2S/PCM in Slave mode show in Figure 4-25.

Figure 4-25 Data Input Timing of I12S/PCM in Master Mode

L]
LRCK |
12S/PCM (M_ouT)

TACRCK To_PAD(M)) —v =

BCLK
(M_ouT) TABCLK_To_PAD(M)) |<_

I0PAD Td(PAD(M)_To_PAD(S)) —>u<—

Td(PAD(S)_To_LRCK) _>| je— .

LRCK !X :
(S_IN) I
I

S(LRCK) |Th LRCK

merert | 5/ \___J m /L /
Td Te CLK
12S/PCM S_IN °

d(DOUT_To_PAD(S
X X X X X
(S_ouT) |
o |

Td(PAD(S)_To_PAD(M)) —>::<—
"

I0PAD
Td(PAD(M)_To_DIN) —p; 1<—

Gl X X N A A X

| (-DF—N
Ts(DIN)'  Th(DIN)

12S/PCM

BCLK
(M_ouT)

The Data Input timing parameters of I2S/PCM in Master mode and The Data Output timing
parameters of Peripheral 12S/PCM in Slave mode are shown in Table 4-31.

Table 4-31 Data Input Timing Parameters of 12S/PCM in Master Mode

Parameter Min Max Skew Units
Sequence requirement of internal signal of 12S/PCM in Master mode
Td(LRCK_To_PAD(M | LRCKto . Twl<2.5
T1<6.5 t )
) PAD(M) Delay / (requirement) ns
Td(BCLK.To_PAD(M | BCLK t (estimati
( =To_PAD( © / T2<6.5(requirement) ns
) PAD(M) Delay on)
Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the
external 10 pad of Peripheral 12S/PCM in Slave mode
LRCK PAD(M) T3*<7.0(requiremen *
to LRCK o q ng <l
Td(PAD(M)_To_PAD | PAD(S) Delay / .
) BCLK PAD(M) T4*<7.0(requiremen | (estimati
to BCLK SAIEd
t) on)
PAD(S) Delay
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Parameter

Min

Max

Skew

Units

Sequence requirement of internal signal of Peripheral 12S/PCM in Slave mode

Tw3*<2.
5
Td(PAD(S)_To_LRC | PAD(S) to / T5*<6.5(requiremen s
K) LRCK Delay t) o
(estimati
on)
Td(PAD(S)_To_BCL | PAD(S) to / T6*<6.5(requiremen s
K) BCLK Delay t)
Td(DOUT_To_PAD(S | DOUT to / T7*<6.5(requiremen / s
) PAD(S) Delay t)
LRCK Set T8* [
Ts(LRCK) etup | T8(analys | / ns
Slack is)
LRCK Hold T9* |
Th(LRCK) © To%(analys | / ns
Slack is)

Sequence requirement of the 10 pad of 12S/PCM in Master mode connecting to the

external 10 pad of Peripheral 12S/PCM in Slave mode

DOUT PAD(S
Td(PAD(S)_To_PAD( (S) T10*<7.0(requireme
to DIN PAD(M) ' | / / ns
M)) nt)
Delay
Sequence requirement of internal signal of 12S/PCM in Master mode
PAD(M) to DIN T11<6.5 i
Td(PAD(M)_To_DIN) (M) to / <6.5(requiremen | ns
Delay t)
DIN Setup T12*(anal
Ts(DIN) Slack ysis) / / ns
T13* [
Th(DIN) DIN'Hold Slack | T+ @l | / ns
ysis)

4.11.11 DMIC Interface Timing

Figure 4-26 DMIC Timing

|
DMIC_DATA X
|

T | T |
Right data : X Left data } X
I | I |
\

TLsu

> —> |
' 1 ' |

| Trsu
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Table 4-32 DMIC Timing Constants

Parameter Symbol Min Typ Max Unit
DMIC_DATA(Right) Setup Time to Falling

Trsu 15 - - ns
Edge of DMIC_CLK
DMIC_DATA(Right) Hold Time from Falling

TRH 0 - - ns
Edge of DMIC_CLK
DMIC_DATA(Left) Setup Time to Rising

Tisu 15 - - ns
Edge of DMIC_CLK
DMIC_DATA(Left) Hold Time From Rising

Tin 0 - - ns
edge of DMIC_CLK

4,11.12 OWA Interface Timing
Figure 4-27 OWA Timing

OWA_OUT |
TF(OWA_OUT) 9l ¢~ —p! l€~ Tr(OWA_OUT)

| |
OWA_IN ' '

| |
Tf(OWA_IN) ! ¢~ —p! € Tr(OWA_IN)

Table 4-33 OWA Timing Constants

Parameter Symbol Min Typ Max Unit
OWA_OUT Rise Time Tr(OWA_OUT) | - - 8 ns
OWA_OUT Fall Time Tf(OWA_OUT) | - - 8 ns
OWA_IN Rise Time Tr(OWA_IN) - - 4 ns
OWA_IN Fall Time TF(OWA_IN) - - 4 ns

4.12 Power-Up and Power-Down Sequence

4.12.1 Power-Up Sequence

The following figure shows an example of the power-up sequence for the SoC. The description of
the power-up sequence is as follows.

e The consequent steps in power-on sequence should not start before the previous step
supplies have been stabilized within 90-110% of their nominal voltage, unless stated
otherwise.

e VCC33-USB-LDOIN-IO must be ramped before VDD-SYS with a minimum delay of 2 ms.
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e VCC-DRAM needs be stable before SDRAM driver initialization.
e During the entire power on sequence, the RESET signal must be held on low until all other
power rails (except 24 MHz CLK) are stable for more than 32 ms.

e 24MHz clock starts oscillating after the RESET signal is released.

Figure 4-28 Power-Up Sequence

VCC33-USB-LDOIN-IO
VCC33-PD
VCC33-HDMIRX
VCC-RTC-PLL
AvCC

VCC18-LVDS-EFUSE
VCC18-HDMI

VCC-DRAM

VCC-PE
VCC-PG

VDD-SYS

24M CLK

RESET

90%

90%

1.35V/1.5V

90%

1.8V/33V

90%

L

—T1>2 ms—>

0.98Vv

/|

90%

UL

10%
c————T12>32ms

(1) wore

When some of PD0-PD19 I0s are used as LVDS or DSI, and some are used as GPIO, the power-up
sequence of VCC18-LVDS-EFUSE should be advanced to that of VCC33-PD, or the power-up
sequence of VCC33-PD should be delayed after that of VCC18-LVDS-EFUSE.

4.12.2 Power-Down Sequence

The power-down requirements are as follows.

e Afterthe RESET signal goes low, the 24 MHz clock starts to stop oscillating.

e No special restrictions for other power rails.
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Figure 4-29 Power-Down Sequence

VCC33-USB-LDOIN-IO
VCC33-PD

VCC33-HDMIRX
3.3V
VCC-RTC-PLL
AvVCC
VCC18-LVDS-EFUSE
VCC18-HDMI 1.8V
VCC-DRAM
1.35V/1.5V
VCC-PE
VCC-PG
1.8V/3.3V
VDD-SYS
0.98V
= uumu

LL

R WK
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5 Temperature and Thermal Characteristics

5.1.1 Temperature

The following tables describe the temperature of the device

Table 5-1 Operating and Storage Temperature

Symbol | Parameter Min Max Unit
Ta Ambient Operating Temperature -25 75 °C
Tste Storage Temperature -40 150 °C

Table 5-2 Junction Temperature

Recommended Operating Temperature (T;)) | Absolute Maximum
Chi . Unit
: Min Max Junction Temperature
H136 -25 115 125 °C

5.1.2 Package Thermal Characteristics

The maximum chip junction temperature (T;ma) Must never exceed the values given in Table 5-2
Junction Temperature.

Failure to maintain a junction temperature within the range specified reduces operating lifetime,
reliability, and performance, and may cause irreversible damage to the system. It is useful to
calculate the exact power consumption and junction temperature to determine which the
temperature will be best suited to the application. Therefore, the product should include thermal
analysis and thermal design to ensure the operating junction temperature of the device is within
functional limits.

The following tables show the thermal resistance characteristics of the device. These data are
based on JEDEC JESD51 standard, because the actual system design and temperature could be
different from JEDEC JESD51, these simulating data are a reference only and may not represent
actual use-case values, please prevail in the actual application condition test.

Table 5-3 Package Thermal Characteristics

Symbol | Parameter Min TypW®@ Max Unit
Junction-to-Ambient Thermal

0 Hnet! ! i 23.8 i °C/W
Resistance

05 Junction-to-Board Thermal Resistance | - 18.44 - °C/W

0.c Junction-to-Case Thermal Resistance | - 4 - °C/W

(1) Reference document: JESD51-2 Integrated Circuits Thermal Test Method Environment
Conditions - Natural Convection (Still Air). Available from www.jedec.org.
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(2) The testing PCB is 4 layers, 114.5 mm x 76.2 mm body, and 1.6 mm thickness. Ambient
temperature is 25 °C.

LV“N‘GR
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6 Pin Assignment

6.1.1 PinMap

The following shows the QFP 128 pins, 14 mm x 14 mm pin map.
Figure 6-1 Pin Map
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3 |PD8 NC 94
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7 |HDMI1-SCL LINEOUTLP 90
8 |HDMIRX0-HPD LINEOUTRN 89
9 |HDMIO-SDA LINEOUTRP 88
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11 |HDMIRX-CEC PAO 86
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14 |VDD-SYS5 VDD-SYS3 83
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28 |HDMIRX1-IN PC12 69
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6.1.2 Package Dimension

The following figure shows the top, bottom, and side views of the package.

Figure 6-2 Package Dimension
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BETWEEN 0.10 mm AND 0.25 mm FROM THE LEAD TIF. FE. DWG NO.| PCOZ035
A A1 15 DEFINED 45 THE DISTANCE FROM THE SEATING PLANE

TO THE LOWEST FOINT OF THE PACKAGE BODY. PD. REV NO.
7. CONTROLLING DIMEWSION : MILLMETER
6. REFERENCE DOCUMENT : JEDEC MS—0286. QM. DATE 05/22/"15
9. SPECIL CHARACTERISTICS © CLASS: cce

CHK DWG. Les Deng
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7 Carrier, Storage and Backing Information

7.1 Carrier

The following table shows matrix tray carrier information.

Table 7-1 Matrix Tray Carrier Information

Item Color Size Note

322.6 135.9 7.62
Tray Black m mmx mmx 90 Qty/Tray

Vacuum packing

Sil Including HIC and
WY 540 mm x 300 mm x 0.14 mm nciuding Hit- an

Alumi foil b
uminum foil bags white desiccant

Printing: RoHS symbol

Pearl cotton cushion

White 12 mm x 680 mm x 185 mm
(Vacuum bag)

Pearl cotton cushion Left-Right:
(The Gap between ) 12 mm x 180 mm x 85 mm
White
vacuum bag and Front-Back:
inner box) 12 mm x 350 mm x 70 mm
[ Printing: RoHS symbol
Inner Box White 396 mm x 196 mm x 96 mm
10 Tray/Inner box
Carton White 420 mm x 410 mm x 320 mm 6 Inner box/Carton

The following table shows packing quantity.
Table 7-2 Packing Quantity Information

: Tray/Inner | Full Inner Inner Full Carton
S l S ty/T
ampre 1€ Qty/Tray Box Box Qty Box/Carton Qty
H136 14 mmx14mm |90 10 900 6 5400

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 80



@LNIMIER

7.2

7.2.1

Confidential
The following figure shows tray dimension drawing.
Figure 7-1 Tray Dimension Drawing
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Storage

Reliabilityis affected if any condition specified in section 7.2.2 and section 7.2.3 has been exceeded.

Moisture Sensitivity Level (MSL)

A package's MSL indicates its ability to withstand exposure after it is removed from its shipment
bag, a low MSL device sample can be exposed on the factory floor longer than a high MSL device
sample. Table 7-3 defines all MSL.

Table 7-3 MSL Summary

MSL Out-of-bag floor life Comments

1 Unlimited <30°C/ 85%RH
2 1year <30°C/ 60%RH
2a 4 weeks <30°C/ 60%RH
3 168 hours <30°C /60%RH
4 72 hours <30°C/ 60%RH
5 48 hours <30°C/ 60%RH
5a 24 hours <30°C/60%RH
6 Time on Label (TOL) <30°C/60%RH
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81



@LNIM’ER . .
Confidential

[[:[_:]] NOTE

The H136 device samples are classified as MSL3.

7.2.2 Bagged Storage Conditions

The following table defines the shelf life.
Table 7-4 Bagged Storage Conditions

Packing Mode Vacuum packing

Storage Temperature 2026°C

Storage Humidity 40%D60%RH

Shelf Life 12 months

7.2.3 Out-of-bag Duration

It is defined by the device MSL rating. The out-of-bag duration is as follows.
Table 7-5 Out-of-bag Duration

Storage Temperature 2026°C
Storage Humidity 40%p60%RH
Moisture Sensitive Level 3

(MSL)

Floor Life 168 hours

For no mention of storage rules in this document, refer to the latest /PC/JEDEC J-STD-020C.

7.3 Baking

It is not necessary to bake chips if the conditions specified in section 7.2.2 and section 7.2.3 have
not been exceeded. It is necessary to bake chips if any condition specified in section 7.2.2 and
section 7.2.3 has been exceeded.

It is necessary to bake chips if the storage humidity condition has been exceeded, we recommend
that the device sample removed from its shipment bag for more than 2 days shall be baked to
guarantee production.

Baking conditions: 125°C, 8 hours, nitrogen protection. Note that the baking should not exceed 1
times due to a risk of deformation.
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8 Reflow Profile

All Allwinner chips provided for clients are lead-free RoHS-compliant products.

The reflow profile recommended in this document is a lead-free reflow profile that is suitable for
pure lead-free technology of lead-free solder paste. If customers need to use lead solder paste,
contact Allwinner FAE.

The following figure shows the appropriate reflow profile.

Figure 8-1 Lead-free Reflow Profile
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Table 8-1 Lead-free Reflow Profile Conditions

QTI typical SMT reflow profile conditions (for reference only)
Step Reflow condition

Environment N2 purge reflow usage (yes/no) Yes, N2 purge used
If yes, 02 ppm level 02 <1500 ppm

A Preheat ramp up temperature 25°C->150°C
range

B Preheat ramp up rate 1.5-2.5°C/s

C Soak temperature range 150°C->190°C

D Soak time 80-110s

E Liquidus temperature 217°C

F Time above liquidus 60-90s

G Peak temperature 240-250°C
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QTI typical SMT reflow profile conditions (for reference only)

Step Reflow condition

H Cool down temperature rate <4°C/s

The method of measuring the reflow soldering process is as follows.

Fix the thermocouple probe of the temperature measuring line at the connection point between
the pin (solderable end) of the packaged device and the pad by using high-temperature solder
wire or high-temperature tape, fix the packaged device at the pad by using high-temperature tape
or other methods, and cover over the thermocouple probe. See Figure 10 2.

Figure 8-2 Measuring the Reflow Soldering Process

, Adi t pack Printed
Spacing jacent package wiring
board

e

Measurement
point B

Thermocouples

L] vore

To measure the temperature of the QFP-packaged chip, place the temperature probe directly at
the pin.

Measurement point A

If possible, the more accurate measuring way is to drill the packaged device, or drill the PCB, and
fix the thermocouple probe through the drilled hole at the pad.
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9

9.1

Part Marking

H136M3-HXX

The following figure shows the H136M3-HXX marking.

Figure 9-1 H136M3-HXX Marking

Pin No.1 Identifier

The following table describes the H136M3-HXX marking definitions.
Table 9-1 H136M3-HXX Marking Definitions

No. Marking Description Fixed/Dynamic
1 ALLWINNER Allwinner logo or name Fixed

2 H136M3-HXX Product name Fixed

3 LLLLLLL Lot number Dynamic

4 XXXXX Date code Dynamic

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved.
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Copyright©2025 Allwinner Technology Co.,Ltd. All Rights Reserved.

This documentation is the original work and copyrighted property of Allwinner Technology Co.,Ltd
( “Allwinner” ). No part of this document may be reproduced, modify, publish or transmitted in any form
or by any means without prior written consent of Allwinner.

Trademarks and Permissions

Allwinner and the Allwinner logo (incomplete enumeration) are trademarks of Allwinner Technology
Co.,Ltd. All other trademarks, trade names, product or service names mentioned in this document are the
property of their respective owners.

Important Notice and Disclaimer

The purchased products, services and features are stipulated by the contract made between Allwinner
Technology Co.,Ltd ( “Allwinner” ) and the customer. All or part of the products, services and features
described in this document may not be within the purchase scope or the usage scope. Please read the
terms and conditions of the contract and relevant instructions carefully before using, and follow the
instructions in this documentation strictly. Allwinner assumes no responsibility for the consequences of
improper use (including but not limited to overvoltage, overclock, or excessive temperature).

The information in this document is provided just as a reference or typical applications, and is subject to
change without notice. Every effort has been made in the preparation of this document to ensure accuracy
of the contents. Allwinner is _not responsible for any damage (including but not limited to indirect,
incidental or special loss) or any infringement of third party rights arising from the use of this document.
All statements, information, and recommendations in this document do not constitute a warranty or
commitment of any kind, express or implied.

No license is granted by Allwinner herein express or implied or otherwise to any patent or intellectual
property of Allwinner. Third party licences may be required to implement the solution/product. Customers
shall be solely responsible to obtain all appropriately required third party licences. Allwinner shall not be
liable for any licence fee or royalty due in respect of any required third party licence. Allwinner shall have
no warranty, indemnity or other obligations with respect to third party licences.

Copyright©2025 Allwinner Technology Co., Ltd. All Rights Reserved. 86



@LNIMIER

Confidential

Copyright © 2025 Allwinner Technology Co.,Ltd. All Rights Reserved.

Allwinner Technology Co.,Ltd.
No.9 Technology Road 2, High-Tech Zone,

Zhuhai, Guangdong Province, China

Contact US:
Service@allwinnertech.com

www.allwinnertech.com
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