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-FC A I TE i L2
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AVop |t T o 5 24| mv
Vos 4041240 o L P i 575 mV
MVos | KIMEARTH i 2 mv
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Rr PSR L DOUT+ f1 DOUT- 2 ] i 80 100 120 ©
FPD-LINK Il SRz 38504 ( ¥ )
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CSI_CLKP/N

CSI_D3P/N.
CSl_D2P/N.
VipTL ZE M NEBME CSI_D1P/N. -70 mV
CSI_DOP/N.

CSI_CLKP/N

CSI_D3P/N.
CSI_D2P/IN,
Zp ZEARN T CSI_D1PIN, 80 100 125|
CSI_DOP/N.
CSI_CLKP/N

CSI-2 HS #: O MM

CSI_D3P/N.
CSI_D2P/IN.
tHoLp R B i o g S i) CSI_D1PIN. 0.15 ul
CSI_DOP/N.

CSI_CLKP/N

CSI_D3P/N.
CSl_D2P/N.
tseTup A BN b CR R N ) CSI_D1P/N. 0.15 ul
CSI_DOP/N.
CSI_CLKPIN

CSI-2 LP B:OE R

CSI_D3PIN.
CSI_D2P/N.
Vin W T LR CSI_D1PIN. 880 790 mv
CSI_DOP/N.

CSI_CLKP/N

CSI_D3P/N.
CSI_D2P/N.
Vi ERAR AP L CSI_D1PIN, 710 550 mV
CSI_DOP/N.
CSI_CLKP/N

CSI_D3PIN.
CSI_D2P/N.
CSI_D1PIN. 25 75 mv
CSI_DOP/N.

CSI_CLKP/N

=z
>
E:

VhysTt %
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5.5 BARHME (42)
PRI T H AR S L 5 (Bl e ) .

25 \ Wikt HMsE | RAOME A Bl B
LVCMOS 1/0
LVCMOS 1t 1 5F- 5] o,
t \ Voo = 1.71V % 1.89V GPIO[3:0 2 ns
OLH Y Hent (veD) [3:01
LVCMOS &= H T RE
t ‘ Voo = 1.71V % 1.89V GPIO[3:0 2 ns
CHL TP 1 (VDD) Ex [3:0]
trpB PDB & A fik i 98 FE i T H R FLYR I ELAR E PDB 3 ms
AT LR
P W e 2 12C_SCL. 0.7 x
ViH NN 12C_SDA Viizey Vizc)| mV
" . 12C_SCL. 0.3 x
ViL N T I2C_SDA GND V(i2c) mv
- [2C_SCL.
Vhy IR 12C_SDA >50 mv
ek e . 0.2
Viizc) <2V, loL = 3mA , bRl P ist I?EESSCEI)'A 0 V(|2cx) \%
_— . 0.2
Vizc) <2V, loL = 20mA , B BRI R |2|2c:5 SSCEI)_A 0 v(.z(: v
VoL HHr K T c _SCL
Viizc) > 2V, loL = 3mA , brflfial/ Pk it 12C SDA 0 04| V
Vize) > 2V, loL = 20mA | i@t kit TN 0 04| v
e [2C_SCL.
I AN e LA ViN = Vizc) 12C SDA -10 10| pA
, 12 L.
I YN Vin =0V PN 10 10| pA
M YN Vin =0V SN 10 10 pA
Cin T o oA 5 Pr
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5.6 HEFER BAT IR B LA P
7 12C ALEANR EETERE N (BRAER ML ) .
BME  REE BAME| B
PR >0 100| kHz
fscL SCL I #hAiiz P >0 400| kHz
il SU S >0 1| MHz
FRAERLR 47 HS
tLow SCL 1k HF il PO AR 1.3 s
PR A 0.5 s
PR 4.0 s
tHicH SCL 7 F A P 0.6 s
PR A 0.26 s
PR 4.0 us
tHp;sTA Ja I E K JE Bl A I AR R R g 0.6 us
R PR 0.26 us
FRUEREE 4.7 s
tsu;sTa JA B B ST A B A AR IR L TR P 0.6 us
b 0.26 us
PR 0 s
tHp;DAT B PRI [ P 0 us
PRI 0 us
PRt 250 ns
tsu;paT KA L I [ P 100 ns
BB 50 ns
FrifEAsE 4.0 s
tsu;sto STOP A8 B 1] PR 0.6 s
PR A 0.26 s
PR 4.7 s
tsuF STOP Ml START 2 [ (¥ s £k 2 R I [7] g 1.3 s
/ST 0.5 us
PRt 1000| ns
t; SCL & SDA L 7tif[a] PR 300 ns
PR A 120 ns
PR 300 ns
t; SCL & SDA ] P 300 ns
PR A 120 ns
PR 400 pF
Ch T BRI AR P 400| pF
PRI 550 pF
FrfEfsE et 3.45 us
tvp:par KA 0 (] P 0.9 us
PR A 0.45 us
FreER 3.45 s
tvp:ack A A 6] P 0.9 us
R 0.45 us
top I PR ad WL
PRI 50 ns
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5.7 K FFHE

V(vDD18)

GND
tCLH

& 5-1. LVCMOS #5#:h 7]

js [ X7

tBUF!

7 tow H-l l‘*tHD;STA tr—iw [« >

) —b tr tf ) )
ScL [ 1 K / \1 \
— tHD;STA —> l¢— tsu.STA tsu;sTO -
tHIGH
tHD;DAT [— —P

START REPEATED STOP START
START

B 5-2. 12C & 1T B &I

tSU;DAT

5.8 JLAUIKFE

& 5-3. 4Gbps FPD-Link Ill IEFEERE THRIRE , FATRHHEERE 1 100mV/DIV |, KFHRE :
62.5ps/DIV
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6 40 B
6.1 MR

DS90UB953A-Q1 ffi A1 MIPI CSI-2 45 1% K H i 73 7 2 UG AL 186 2 BH At AL 38 10 $ s 3k 47 SR AT A b 3
DS90UB953A-Q1 s 478 id itk , WiEH: DSO0UB954-Q1 fift 4% ( WL A% ) - DS90UB960-Q1 fift i 22
(DUPRAELRES ) o DARCAR SR W BE AR At A o 25 o AR AT 25 A ER 25 2 1A) B0 ELOZE T RASR A [R) il H 45 BB i A 4 2k
(STP) Hi4i. DS90UB953A-Q1 BTEXLFFHMME L (LK R4 , FlItAetiEid DS90UB954-Q1 1 DS90UB9I60-
Q1 BRI DAL RS .

DS90UB953A-Q1 #4172 AL EffR B 2l & — N5 12C HAEMET . 5 12C AN E: 1 70 VS A 1 5 p L% ] 8%
X} AT B IR B AR A AT R AR . DR, XS B B — AN XA A I IE (BCC) , fUVRAE 8 4T S AR &5 2% 22 |) DL
KO FE 12C B nas 2 BT .

XA i@ E (BCC) @it mid IE [F @ IE ( AT B 2% ) PRI AE S DL R AiEE (s dairas ) P
FMRIEAS Tk Se8l . @it iZ#E 0, BCC /4L T —FhiLH] , AT LAFS ERATHERE N 12C 45 N —4% 12C B bifr i3 5 —
% 12C M2,

6.2 TR T HE
Vbiasﬁintemal
DPHY Encoder/ . Cable ¢—¢—> DoUT+
Csl-2 Receiver FIFO Formatter Serializer Driver
O » DOUT-
A
4——| Internal AON Clock
CLKIN Clock Gen GLK OUT
T 5 " /DX
I
MODE
Controller
PDB <
A
12C_SDA «—»
12C_SCL < > 12C FIFO Decode/ Clock/Data BCC
Controller |~ Encode Recovery Receiver
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6.3 REMEULEA

DS90UB953A-Q1 FPD-Link Il B 472§ B 76 3 FF il JR UG S04 AL 8435 | 6045 60fps 19 2MP 115 2% LL & 4MP 30fps
Bgk. DEBFX. BOGEHIAM AT E (ToF) $44:k. %8 B A &k 4.16Gbps LU AGEBERIEIR 50Mbps %[
P IE . SRR F A e s (R ge e ) B0 STP A4 kAT 1E ()38 1A . X 1) 45 o 38 1 AR T AR

DS90UB953A-Q1 HA Sk %t tryr FiZ Wi Thae , v ¥ ADAS FlH 323 . DS90UBI53A-Q1 SHCE Iff
AP U B I 22 58 Sk AR B I B AR R (R 2D

6.3.1 CSI-2 ZE 52

DS90UB953A-Q1 A2l k [ & % 8% (1) CSI-2 MiAi%kds . 8 CSI-2 #R/EMAA] |, D-PHY A& — AN e id i A — A 8k
Z /N EE . DS90UB9S3A-Q1 /& Hnasft , (N ZFFIE M FRAETE . A TR IR R,
6.3.1.1 CSI-2 8 TR
EIER BT A |, B imE b it T A el i . 7E il i, Bt AR K IE R AL, fEEIRIRES
(LP-11) FIHFURAIZE R . A — NI PEIRAS T D-PHY MIEH B0 AR IIFEIRES
HEN E A I 2« LP-11. LP-01. LP-00. #ENiZF4))GE , BEimE e sl Bl RS
(LP-11).
6.3.1.2 CSI-2 S gt
1E R AL fE |, 07 D-PHY &8 &S 5 PA R AL D-PHY ) HS RX IEAfZ 1L | 1ff LP RX B fREF
7E LP-00 IRZ . CSI-2 % i Al i 4 i 18 #5 AR R 1 77 iz 47 . DS90UB953A-Q1 Y #F CSI-2 i 42 Fl E i 82
PromE A, DUl H 74 0x02[6] Sk B IX Lei = | I H B E B G AL G I B =, 78 31 SR I i 1E 5 X
o, B R AR
6.3.1.3 CSI-2 thil |2
HRAAREZER) CSI-2 #Ra, - AR A KEEE M. R A B A E T BT A RS B, KR )
U a6 E RUE 8 . K] 6-1 B N E & 5 B A A KA s 11 CSI-2 il JZ2457) . DS90UB953A-Q1 7 #F
1. 2 Fl 4 iBiERLE .

DATA:

Short Long Long Short
Packet Packet Packet Packet

f‘M r A N r A N f‘M
(STXSPNET) tes (sThpH| oata  [erAer) ps sTXpH] oata  [erfe) wes (sTASPAET

KEY:

ST — Start of Transmission PH — Packet Header
ET — End of Transmission PF — Packet Footer
LPS — Low Power State

A 6-1. A& EFHEAMNKERE L CSI-2 hilE

6.3.1.4 CSI-2 EHEL
FAE IR ARk R0 . 1] 6-2 o 1A ER I 4k . A B B 247 0x00 % OxOF #3iR.
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Data ID
16-Bit
Short Packet
Data Field
VCX + ECC

AN J

P

32-bit SHORT PACKET (SH)
Data Type (DT) = 0x00 — OxOF

& 6-2. CSI-2 EHIEELEN
6.3.1.5 CSI-2 ¥£#iE A

—MREIEOOE =R A 32 I EARCk (PH). —DMRAAARHCE 8 A A 7 1 N R B 1 f
A=A~ 16 A s k= (PF). #t—biis , Bdn ek = om i - —4 8 s iles. —A 16 Ay y
Hep B —/> 8 i ECC. #Hatuik R A ook , Bl 16 ik, K 6-3 s 1 KA ait.

€ Y@ 8| £
g B0 B|lg o8| g =22 2| 28
= ©
g v Bla a8 5 g2z z|%s
= Olo|lolo (&)
32-bit PACKET DATA: 16-bit
PACKET Length = Word Count (WC) * Data Word PACKET
HEADER Width (8-bits). There are NO restrictions FOOTER
(PH) on the values of the data words (PF)
& 6-3. CSI-2 K¥ImLEH
% 6-1. CSI-2 KEIR LA
IS PR RN (4iL) B
VC / ¥ 1D 8 A0, RE LB T bR TR AT A S B B
3k =R 16 B AR P BEE TR . — R 8 L.
ECC 8 4% ID F1 WC B ECC. ¥ 1 M HHRMKE N 2 Ar e R el o
K i WC x 8 I FH R A R0 (8 L WC 57 ) .
R LA 16 B aAHE R 16 MIEIRTUR LS (CRC).

6.3.1.6 CSI-2 4R FH
6.3.1.6.1 CSI-2 ECC iR IE

CSI-2 i i k5 6 gl i5tS (ECC)o JAFAE 1 AR |, WA IE 32 M KEHR ki ECC ; M¥fF7E
2 PEAERE . ATLUKGIE] ECC. WM IIAE 2 T Wi CSI-2 A LT ECC 1 MABRKRIE . il F] ECC 4
B, HiE ECC #5 RN 728y |, JF I 83 208 B4l 45 /n A AAR /R A 1) ECC 5k . Ziff#siEhnT 15
FHECEE FH B4

6.3.1.6.2 CSI-2 KHFIfI

CSI-2 K& AR R AT S — 16 fridaAl. DS90UB9S3A-Q1 «xitiHAl N CSI-2 Hidfi ik g Al .
U A B RIS AR 1%, RIS AN RS T RA71E CSI_ERR_STATUS Zi /725 (0x5D) 1, SR 5 i b W0 [ 42 1) e i
R .
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6.3.1.6.3 D-PHY #2250
DS90UB953A-Q1 &4 4R % SoT 1 SoT [[ L4k 1%
6.3.1.6.4 CSI-2 B 2a

X T 1, L@ LR A7 4% U 1A BRI 1% 2 MOIRAS Th e OIRES TR 28T TR 7R B RR B0 A S i A B2 e
AR . XEEREIE CSI_ERR_CNT (0x5C). CSI_ERR_STATUS (0x5D). CSI_ERR_DLANEO1 (OX5E).
CSI_ERR_DLANE23 (0x5F) fil CSI_ERR_CLK_LANE (0x60) % 7 #5315«

6.3.2 FPD-Link Ill iF /588 K %4%
DS90UB953A-Q1 B A mid{E 5 k%4 , RefE LLEIA 4.16Gbps HIERIKBNE 5 .
6.3.2.1 Mk =

DS90UB953A-Q1 ml ¥ £ & =ik v 40 A Kmie X —midb T dmhy , DARAOR BLAT 47 DA R B O A2 08 1R 000 26 %
oo BRI R BE . 12C IEREIESDE . CRC R Bmifs BEAA % CSI-2 # LIRS HIE .
6.3.3 FPD-Link Ill /T )&ji88 By 48

FPD-Link Ill jz @& FPD-Link 11 #2082 tS I MBS (S 5 o & A IEE e —A4 30 f7mi , f75 12C 4
I GPIO ¥l o S [ 38 18 T M\ A 5 2% e g B IS b A BRHE | DRI e LR S 9 a0 3 ) i i AR 1 — 2

A GEIEM R A IR, UME S E R RE SRS M. B®RiA%EH MODE K& (strap) 5|k E . fliH
DS90UB954-Q1 5 DS90UB960-Q1 It} , W ZjifE DS90UB9IS3A-Q1 [Fl 5, K S [h] il iE 4w A% )y 50Mbps 4T
FEEAER A N w2 A 10Mbps 18417 .

6.3.4 B RS FIL#

DS90UB953A-Q1 EAEA FPD-Link Il 27, RS NIEM AN E B THEE. 1Z88 402 W81 1E W) 8 18 1 7] I8 1E
AR BAAENR | RS TS PR A X B A R . % 3038 S I8 i S R BE LLSEAT RS gis . S Bh
B ERRHE | AT TC R AN B B A T DA L [ 8 T8 N S [ 30 T AL

DS90UB953A-Q1 0] LLif i IF [n] Ji 18 A i i AL RS IR & E s | LA CSI-2 #1010 X m % H|i@EE (BCC).
GPIO A EEEBANIMIREELELS. R)F , MBI AR SEEMRE S L SENSOR_STS x & fFas (0x51) &
(0x54) Vi M B . RS —EH L% , HHFEEARTH EANFFE (0x1C) 2 (0X1E) Ja H &AL L %
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R 6-2. fRERIEWRE P MWy

fr SENSOR_STS_0 SENSOR_STS_1 SENSOR_STS_2 SENSOR_STS_3
7 0 0 0 0

6 0 Volt1 46l # 0 0

5 CSI 4 Volt1 6 il i T 0 0

4 BCC %Rk Volt1 il H > 0 CSI 2 {ii ECC 4%
3 BC i Ee Al 0 0 CSI &5 Az

2 T FEEAS I 42 4T VoltO &l # > T FEE A v P D-PHY SOT #i#

1 Volt1 o Jl & VoltO il ¥ TR A P D-PHY [FI2HR

0 VoltO #a il 24 VoltO A&l H 1 T FE A v T D-PHY il i#

fift 2% SENSOR_STS L] CSI-2 £ IRAS Ty - CSI-2 4. CSI-2 ##il4Ei%. CSI-2 [F:4H%. CSI-2 /3
LR . CSI-2 AU AR AN CSI-2 ECC 2 firdlif. thrf WA 47 2% LK 2747 2% (0x5D) £ (0x60) HrHix s fy
(RS . BCC AR ) BCC B ER AN CRC A5l | X EefE % 7] DL ZF 728 (0x52) 12HL.

B, RGBS A R I R 2 4 6k ST Sensor_VO (0x58) il Sensor V1 (0x59) . i B A4S I /K 1 AT 58 i
Sensor_T (0x5A) HH47 Wi

6.3.4.1 IEHEE LW

DS90UB953A-Q1 HJ i 44 I [a] J8 i % 2 (R4S o IE 11 J80E = PLL 8@ IRATE HS_PLL_LOCK 1 ( % 17 #%
0x52[2] ) Hik#5. 5 DS90UB954-Q1 Exiffi i , RX_LOCK_DETECT fi ( 2717 #% 0x52[6] ) 1 th£x1ik 5 FPD-
Link 11 fif s 23400 IR

6.3.4.2 X B 2 W

DS90UB953A-Q1 ] i % J [ il 1 FEEE IR AS . & A)id#iE CRC #8512 7E CRC_ERR 1 ( % A7 #% 0x52[1] ) H4Rk 5.
CRC HHREMIB R/ CRC AR {1534 | JF7E CRC_ERR_CNT1 ( % f£#% 0x55 ) f1 CRC_ERR_CNT2 ( %
1798 0x56 ) HfEdeh ik Tk . B3 CRC_ERR_CLR ( %778} 0x49[3] ) W& N 1, " LAE AL CRC 4%t %
8,

iz47 BIST st , DS90UB953A-Q1 £:7f BIST_CRC_ERR fi7 ( Z17#% 0x52[3] ) ikt & 7 k6% BIST CRC
Hiiz. BIST #HiRM¥R7E BIST_ERR_CNT B ( % fFar 0x564 ) ikt . idid# BIST_CRC_ERR_CLR ( #ff
7% 0x49[5] ) WE N 1, WLAE AL BIST CRC iR 1144 .

6.3.4.3 HEREERN

DS90UB953A-Q1 3¢ HF i s I & AR FE W & o 55 A R AR IR B Al 4 1 3 /2 ADCo AR ] ik S L JR SR e B
NEEGES , RSB e NRER AR E. Fla, EEARFTH TS 1.8V &k, JFEdEES T
1.85V Sk T 1.75V WA plibn . 2RI , ZbnE AT AL BIAR R 38 | JREBERR MR R 28 um B E P T . Rl | 4
DS90UB953A-Q1 i A 515l 8 HA Y FRI A, 35 P A% TR 2 i R ARV

GPIOO0 A1 GPIO1 4 A fic & s it i 7e Hodm N () fEL R . 36 6-32 3R 6-37 M4k E T AR 21758 .

XF-25 e R EGEE |, ISR N £1 LSB. XEWE , M1 53K 6-3 F1K 6-4 Hh i M E A XT N 25 e f
H R BRI, AR ADC i HEARRD RS i B d B2 (1) £1 RS,
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% 6-3. ADC I 55N\ HEHH)K R

GPIO VIN (V) R
VIN <0.85 000
0.85<VIN <0.90 001
0.90 <VIN<0.95 010
0.95<VIN<1.00 011
1.00 <VIN < 1.05 100
1.05<VIN<1.10 101
1.10<VIN<1.15 110
1.15 < VIN 111

% 6-4. ADC L 5EERIFIRA

BE (°C) A

T< -30 000
-30<T< -10 001
-10<T<15 010
15<T<35 011
35<T<55 100
55<T<75 101
75<T<100 110
100<T 111
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6.3.4.3.1 4ifZ5 01

A 2445 U0 B T AT B DS90UB953A-Q1 il DS90UB954-Q1 LA Wil DS90UB953A-Q1 GPIO1 k[ i & 3 1%
B M5 DS90UB954-Q1 _F 1 INT 31 B & f7 .

# DS90UB953A-Ql Settings

writeI2c(0x17,0x3E) # Enable Sensor, Select GPIOl to sense

WriteI2c(0x18,0x80) # Enable Sensor Gain Setting (Use Default)

writeI2C(0x1A,0x62) # Set Sensor Upper and Lower Limits (Use Default)

writeI2C(0x1D,0x3F) # Enable Sensor Alarms

WriteI2C(Ox1E,0x7F) # Enable Sending Alarms over BCC

# Register 0x57 readout (bits 2 and 3), indicates if the voltage on the GPIOl is below or above the
thresholds set in the register Ox1A.

# DS90UB954-Ql Settings

Writer2c(0x23,0x81) # Enable Interrupts, Enable Interrupts for the camera attached to RX0
Writer2c(0x4cC,0x01) # Enable Writes to RX0 registers

WriteI2c(0xp8,0x08) # Interrupt on change in Sensor Status

# Register 0x51 and 0x52 readouts indicate Sensor data. Register 0x24[7] bit readout indicates the
Alarm bit. The alarm bit can be routed to GPIO3/INT through GPIO_PIN_CTL and GPIO_OUT_SRC registers.

6.3.4.4 NE K

FIE ) Ak B B RS (BIST) ThBE SRR S B Bdia 12 X A5 0 T DNk i TeE o AT B B A S [l - X AE SRRy
B . RGN RS2 H P IRA .

BIST #5045 110 BIST AL & 77 /2% OxB3[0] B , HAXNAE RPN NIg4T . HIEfR S as b ¥s BIST Y,
BIST fifef5 Sl il jx M IE R IL B AT A% . B AT 2840 BT 21 (1) 2290 I i OX s BE B o A B 28 AR DU 00 4k 1)
T W HA R . AT 2RI B B AN I 1) 3 i Fh ) CRC BB /R IAY 1% . BAR 75 BEUE FE ok iR I 4h TE A
WO | R AT A i e BRRCH 3 I8 1) B A H B 7 A2 i £ RS RX 3 1) BIST_ERR_COUNT % {74 0x57 H
AR BRI 2. BIST /e AR B W25, RGN RS2 iR R .

6.3.5 WijEE LR IE

5 AR fe F ARl i A, PRl DS90UB953A-Q1 GPIO %lﬂﬁﬂﬁﬁﬂﬁ [0 . MEMERISSERZDIR 25
L pemt , I REAER AT . W LA H AT R A BT GPIO G i S ) i I &k 3% i [ 225 5 (FrameSync) .
FrameSync 155 LA BR 80 i 22 21k #4725

6.3.5.1 S MERIE] S

FEANRMIFERE T |, A0S Sl 20k B g —> GPIO 51 ik N 2t & 8% . Ao [5] 2545 5 AT il = [ 38
) GPIO (5 S 3G R — AN ELZ AN EB R FPD-Link N1 EE 4728 o A0 it 5] 25 45 2 i T 3040 225 ) o 40— AN S 1)
BIEWE W , 7E 50Mbps T iz4TH Y 600ns.

. Deserializer
GPIOx FPD-Link IIl
<« Serializer BC_GPIOX
L
GPIOx FPD-Link IIl
<« | Serializer »BC_GPIOx
arioy] I L
External
Frame Sync

& 6-4. SN F 2

TEffEf 23 m Jo AN EDP AR . B2 E R 1ES R SRR
6.3.5.2 PNERAE R 25

FE AR RE R, P AR R ) 25 A5 5 8 s @ ) GPIO 155 K iE R — AN a2 ANER ) FPD-Link 11
HATAR

Copyright © 2024 Texas Instruments Incorporated FE LRI b 19

E. 12
Product Folder Links: DS90UB953A-Q1
English Data Sheet: SNLS643


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJI8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJI8C&partnum=DS90UB953A-Q1
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com/lit/pdf/SNLS643

13 TEXAS

DS90UB953A-Q1 INSTRUMENTS
ZHCSJIBC - MARCH 2019 - REVISED APRIL 2024 www.ti.com.cn
N Deserializer
GPIOx Serializer | FPD-Lnk I | o oo
e L
GPIOx Serializer FPD-Link Il ag aPiox Féaer::gtlgf

& 6-5. &R E 5

it [ A R AR R B 2P At . 25 8. WS SRR,

6.3.6 GPIO %7

DS90UB953A-Q1 S H:PU45[ j , Bf GPIOO %] GPIO3 |, mlilid Zi (725 0xOD. OxOE Al 0x53 H1f#) 12C S 4% iX
e s] BT M. o B AR, X2 GPIO mgmfE L T2 MitE . GPIO0 fil GPIO1 HAHAMAZWIThEE , AT
DA 3 4 A SRAGH I #1350 FEL R FELT

6.3.6.1 GPIO IR7

AliET GPIO_PIN_STS % f##% 0x53 B A GPIO 5 0 % 3 R AS & P al % i T . 24l 1% B 708
(0XOE) FAHR.H] GPIOX_INPUT_EN 44 GPIO 5| JIEC B oNHIAKS | %2747 3 SR E SR X 5 IR S . 2
7£ GPIO HI{E% B2l GPIO JIRAS | 4% B w47 2% (OXOE) _E[¥) GPIOx_INPUT_EN £ GPIOx_OUT_EN fi.

% 6-5. GPIO EL &
nE B X B TR
Filig GPIO i fEff ! GPIO FilfEffith GPIO FHfERA GPIO FifEfi A
GPIOx_INPUT_EN 0 1 1 1
GPIOx_OUT_EN 1 1 0 1
GPIO_STS Tk IE 3 TAE E#THE M EH# TAE A&
#iE

(1) % & GPIOx_INPUT_EN J5 , W N+ HPH AR £ 2] GPIO 4t , FI /7 TR M LR N Ho AR A 2 F

P R &
6.3.6.2 GPIO #y A\ &4

YIRALIT , GPIOO | GPIO3 BRIAE 94 A il GPIO_INPUT_CTRL (OXOE) %4748 ( i 3:0 ) Au¥F 4 Al
fit. W% GPIO_INPUT_CTRL[3:0] iz E > 1 , WA GPIO_INPUT_CTRL[7:4] {541 B Jy 0. Rifs fi %
17 (0x33) i1 FC_GPIO_EN #tE fI/E i GPIO fi%iht .

6.3.6.3 GPIO

AiEE R 6-27 Y GPIO_INPUT_CTRL (OxOE) ZFf7#s (1 7:4 ) Xt %A GPIO % th 2 il i3k 17 4w 2 o
GPIO_INPUT_CTRL[7:4] fri%E N 1, LL¥ GPIO FAE4iH 51l .

6.3.6.4 IE[iEE GPIO

DS90UB953A-Q1 GPIO 3| JH_I % AT 383 FPD-Link 111 322 (185 & B3RS AR EE 28 . 78 1E [ J5 1) b 5 2 S 3 g A
GPIO.

1E[A)EIE GPIO I L T7E #3147 28 4b ) FL i) GPIO #iE . 245k 1| DS90UB953A-Q1 Hi 4T & I H4 GPIO fat A\
BRI IO 45 GPIO Ja th I, 84 A I 17 38 38 1% o WO 12 (ELEAT SRAF o 4 7 A I 1) 38 3 X 7 1 B 2 1)
GPIO BEATRAE , &IOS = BRI GPIO 47Kk . GPIO HyHUEIR L) 0 225ns , {HEEHE R4 KJE
MR AZ . i T B A AE 2 AL, $EaIEH HRFE ] (IR E W ) RN . T 8OH FoNEE
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0 GPIO kAR EF 4 53 RFEK ., Filln |, 47E 4Gbps AR Niz4T H REFCLK = 25MHz i, H4fE 1F 6]
18 FEERE GPIO ¥ |, & iE K GPIO i AR W3k 6-6 Fir.

% 6-6. IEA)EE GPIO S /7

BEBETE 3838 GPIO f%; | FPD-Link Il £XE%HK = e .
= 4Gbps K WK AIE MEH GPIO AT (ns) S IIE (ns)
(FC_GPIO_EN) FREFE (MHz2) iz (MHz)
1 100 25 225 12
2 50 125 225 24
4 20 5 225 60

6.3.6.5 X [A)JEiE GPIO

My FE NI, B DS90UB953A-Q1 GPIO 5l fI# AT LA LOCAL_GPIO_DATA #if7-#% (0x0D) 4 Ak
K EH A B 23 AR E U . wTiEEE FPD-Link NI fsz [n) 3838 H2 U8 ) 5 KA 5 AR BT DS90UB953A-Q1 il i
R, W& 6-7 fis.

* 6-7. ]x[a)3@IE GPIO HAIN P

R HEWRB KR FE
DS90UB953A-Q1 R4, (Mbps) REEHE (kHz) 1 GPIO #iz HLRIFER (us) P HEUE (ps)
(kHz)
Rl 50 1670 416 15 0.7
JEF AR 10 334 83.5 3.2 3
DVP 3k 2.5 83.5 20 12.2 12
6.4 B IhREAR
6.4.1 i/ $F R
DS90UB953A-Q1 ZRFZ M8 77 & |, il MODE 5| 4Tk # . 7F DSO0UB953A-Q1 1, IE[AdiE 1) TIE

S g P

8 e T T AR A L Al P SR R B8, I R S B R BRI B E o RO T R R A SR AE R B
Mgty LKA B AR R R AN HEIR G A M FPRA. AREZER | WS % 6-8.

DS90UB953A-Q1 (ERIAKE il - s i8] /£ MODE 5| Bl Lt BRI E . ARWEBTHRANEZER , 5
e 76.4.2 .

* 6-8. BFf B E
R SHHRME AR gﬁfﬁf ® | Foggpmz | csimm< CLK_OUT ©
fx 160/
&4 A& S g () 23-26 fx 160 fx 128 HS_CLK_DIV x
(MIN)
fx 160/
FIP (pis ) A R 11.5-13 fx 160 fx128 HS_CLK_DIV x
(MIN)
fx80/
CLKIN_DIV = b000 SR (@) 25-52 fx 80 fx 64 HS_CLK_DIV x
. (MIN)
AR5 A I ol ra0]
CLKIN_DIV = b001 AR B (2) 50 - 104 x40 fx 32 HS_CLK_DIV x
(MIN)
JEFH M eh | OSCCLK_SEL =1 P 48.4 - 51 fx 80 fx 64 &
A [F 25 P I _ e ) "
(R ) OSCCLK_SEL =0 P B I ol 24.2-255 fx 80 fx 64 &
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* 6-8. PP (42)

st Syt M B0 | Fommmk | csi#m< | cLKOUT®
DVP 4B h fx28/

fifg R AR AR AN3E AR Ao 25-66.5 fx28 fx 20 HS_CLK_DIV x
RAW10 (M/N)
DVP A fx28/

fift e At ANidE FH AN 5 25-70 fx28 fx18 HS_CLK_DIV x
RAW12 HF (MIN)

(1) xEE M FPD-Link I A3 HEIEK S . AT EARSEUER . A RRIABIENREE |, ESREEREIER.
(2)  FEAHIEAENSIE, Jy DSO0UB9IS3A-Q1 [ CLKIN 5|2 s,
(3) HS_CLK DIV i@ # ik E Ny 16, 8 84 (BRI ) .

FPD-Link Il

Image
Forward Channel (FC) Signal
MIPI CSI-2 DS90UB953A DS90UB954 MIPI CSI-2 Processor
Serializer Bi-directional Control Deserializer g
Channel (BCC) (ISP)

1920 x 1080
60fps
Image Sensor

Internal
AON Clock

CLK_OUT |« I CLK GEN I

Clock REFCLK

Optional for
Non Sync external
Clock Mode,
Mandatory for DVP
Mode

& 6-6. I 4 RGL A

6.4.1.1 FHHER

[F 1T AT AR A, S AL RS R G0 BRI S AN BTG A% B 28 18 B 5 2] 1) — B A sl A 1) 2 S s, DT Ok
//'\E?%’F%xﬂi&ﬁé%#%ni%ﬁﬁﬂ@%ﬂt () 210 B A Qs e G 1 A% TR AR B R P R ME IR 28 (P ROAS 2 [R) RV 7
o p o

TEMARCT |, B IEIE FPD-Link N1 1) 3836 Ml B 28R B R AT 3%, AT 23 BE 0T DU Z I B FH 1 BT i 22 R G A I
PSRNt nT DL IR [ AR A B A4 % ( FPD-Link I IE [AGEE ) AOIEHER Bh . E R T s
DS90UB953A-Q1 W40 5 7] 3¢ FF UL T RE (W £f B ECXT , 910 DS90UB954-Q1. DS90UB936-Q1. DS90UB962-
Q1 5 DS90UB960-Q1.

6.4.1.2 MBI H R

FEAERIB IR | AR B PR A ah AT 8% o FRAT B0 A By e B2 1) S A% B8 32 41t FPD-Link 11 1E )
TRIE RSN IEAER B . 7E CSI-2 BT, CSI-2 B 5 ki i [0 . CSI-2 SR LAUK T Lk . flun , {FH
52MHz I8t , FPD-Link Il 1 [A)38 &% % &y 4.16Gbps , CSI-2 #Fit & 420 < 3.32Gbps (52 # 6-8) .
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6.4.1.3 FEEH HIPER

FEAERE A P B0 B a0 R AT B0 PN B TN e (AON) 1y 1E [ 8 38 () L v it b o 2244 P P RIS B
OSCCLK_SEL #2421 (0x05[3]1=1) LAJa F S R E R | J+ HL 225 CLK_OUT hig. ANEUGAL B A 5L
ISP #&fit 7 Sk i #E . CSI-2 HUR AL T2k % . CSI-2 HUR A2 £ % 6-8 H TR AT,

6.4.1.4 DVP [ 5 HAER

DS90UB953A-Q1 Al & T DVP #xX , LA# [ )5 2 DS90UB964-Q1. DS90UB934-Q1 5 DS90UB914A-Q1.
EBARR1Z O 2 DS90UB953A-Q1 ¥ Mode 5| JHIFC & 1 14X , {H AT LAf# FH %7 /7245 MODE_SEL 0x03[2:0]
RIGUE S 36 M. ZF BRI R R B . MU AARIAL 4 8 O i, ZFBON AL, JRR R
X E. 2 PDB MKy P, BN B 2887 . W B G E (strap) IEREE Y DVP AR
Bl JE MR, WNZAE R E 101 (0x5). B |, ML FasiIEE 4 (L% E N 1 B, MODE FEB A i/5 |, JFa]
e 101 LA EC IE#A I 75 3825 MODE. % 6-16 JE/R T X FHiE il .

FE1E ] DVP A &R ap it | #2445 DS90UB953A-Q1 [ CSI-2 iy N #0445 5 jiti in 5 CLKIN %y A\ 55 % [7)
. BhLT DVP A AN |, DS90UB934-Q1 5 DS90UB914A-Q1 fift i 21 PCLK #i%#i 5 CLKIN #H
Ko WMTFHHBZEE , ES W /S 17H HFEF #7500 171 o 0 7251 20 (SNLA270).

% 6-9. I T DVP LB N HFFRAE

R FRERATR SHENY

0X03 MODE_SEL | FHl - i A iF I L AL, WA 50N (8IS 6 Jy DVP AT AC

0X04 BC_MODE_SELE |04 DVP #is iJ5 RAW 10 5 RAW 12.

0X10 DVP_CFG  |fu¥fff DVP Hist FRCE S . XA HEAUREA | 40 long. YUV I &2

0X11 DVP DT 4nif DVP_DT_MATCH_EN wEA, WLIEE RAW 10 #RiE 2 RAW 12 UK |, # A AR
- S B AR

6.4.1.5 iLE CLK_OUT

78 [\ 5 B AR [F) 25 A0 BB s e 2 R {6 ) DS90UB953A-Q1 I, CLK_OUT FIAE EIG A% % i B vt b . 24 7E A28
WEBE 8P N ig 47T , CLK_OUT IhRE#ZE . 4P CLK_OUT SR Kk BiE S M 712 1 MU 2R 2,

M

CLK_OUT =FCx
HS CLK DIV xN (1)

Hrp
« FC RIFEEEIEEZE , M. HS_CLK DIV Al N /2 H %77 %% 0x06 1 0x07 % & (2%

__FC <1.05 GHz
HS_CLK_DIV (2)

AR CLK_OUT ) PLL &%t PLL , Ktk , a0 tb N/M 8%, Blshdbiit. Wil NIM AR 5% s SE
2%+ HS_CLK_DIV/FC - Kt an A AT fE B N/M BEEE L | oA HS_ CLK DIV & #5/NHIE .

MR ARG HEREM CLK OUT #iZE (i 37.125MHz ) , ¥ it A @A Lk M=9. N=0xF2 A
HS_CLK_DIV=4 , DLz 37.190MHz ()% AR 0.175% SRR 2 L KZ) Ins MM EEsh . tbah | #&it
N A PAKF CLK OUT 37.037MHz f§i /] M=1. N=0x1B. HS_CLK_DIV=4 , 3%/ FE5hdFH 0.24% (14
RiRE, B MBI IERMEH M=1. N=0x1B M HS CLK DIV=4 , H#EFE L EXT , %ﬁ%aﬁ?ﬂiﬂ%
25.000MHz % #E i #h 4% (REFCLK) , 121§ ] 25.059MHz #i#% . 2x EYEBJEEM@E% % 2 7] 3 I I )
DS90UB953A-Q1 , fiFA s A KEsh AR 2 ) CLK_OUT = 37.124MHz.
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6.4.2 =

DS90UB953A-Q1 W fEPU R Ik FA 2 — T ig4T. F7 Al LAfE b A i 1e] ) MODE 5 Bt i & L%, DAFEERIA
BN T, EixEiZHE , /L VDDPLL A1 GND 2 [ FH Ha AL 70 He & SR AN 3& 4 i . . 1% FLASL 70 I 2 N2 B
VDDD 5| Ry Aoy s AT DA AR A A U7 1R 3R 2 MODE .

1.8V

RHiGH
MODE

R
Low DS90UB953A-Q1

& 6-7. MODE At &
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% 6-10. Strap Ao B #ii% %

¥ STRAP
R Vraroer BUETH s R o T(;‘E;E*'“ﬂ
ULl
B 5 i | HERE | HERE T vinn = 1.8V | Rucn (k) | Riow (@)
4 0.133 x CSI-2 [FBHE - JF i 2419 FPD-
0 % 0 0 Vivon) 0 I 10 Cink g 3.
CSI-2 JEFH 8t - Y5 H CLKIN 5]
2 s shnrge | 0288x | 0325x 1 0.367x 0.586 75 35.7 | AN AL AR FPD-Link 11l i
V(voD) V(vpD) V(voD) S
] 0412x | 0443x | 0474x CSI-2 S - Wl E8 AON i
3 FFEBREIE |y | Veooy | Vivon) 0.792 s %82 | EPD-Link Il 4Lt
50 DVP it Qb4zx | 0673 x| 0.704x 1.202 39.2 787 | AATSME B DVP.
V(vbD) V(vbp) V(vbD)

(1) DS90UB934-Q1 # DS90UB914A-Q1 fi# i 4L &% — 4> Mode 51l (21). Aid , fi# R #5 £ MODE 5 i< & T g =0
RAW10. RAW12 LF 5, RAW12 HF. 1#7ER , DS90UB953A-Q1 A3 HF RAW12 LF.
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6.5 JmiE
6.5.112C O &

AT AR LB S 12C FRE R RAT ISR AT E . 2T UL R R AT IR B L (R SR AR
fEtud ) o FRAFHUBEEERES] IDX 5] I 7> % ( Raign M1 Riow - 1EZ K 6-8 ) BE.
6.5.1.1 CLK_OUT/IDX

CLK_OUT/IDX 5| JHI$2 (LA T RE

R, IDX 51 R RS VDD #H TR, iZ R A% B DS90UB953A-
Q1 FLBE R & MSH. BE DS90UB953A-Q1 J& , CLK_OUT/IDX 3l ¥ #e 2t bl | B 7F N G R 2 L it It
HER B . {8 CLK_OUT IhAERt , FHE4E 35k Q ) CLK_OUT/IDX 5l I BA /N ik Ht .

6.5.1.1.1 IDX

IDX 5]t OB E B P BE R g th bk 2 — ¢ 1.8V 8k 3.3V FEH#E 12C kb, b3 A FH A Fa H BH 06 20
T1E IDX SN 51 E 3B G 4 . IDX HFH 2 R8s L AL 5|l 25 NFEHE ( 7£ DS90UB953A-Q1 5 Hl K
PRERIER AR )R ) .

#6-11. IDX B &%E

Vipx BFsE | 8 STRAP F B HiFHA%
VTARGET RS DX 1% TOL 12C 8 £ | 12C 7 A1 V(|zc) (l12Cc /o
DX B (1% TOL) bk | b B )
BNHER LR g RIE HZEBRME | Vvop =18V | Rugh (kQ) | Riow (kQ)
1 0 0 0.131x 0 % 40.2 0x30 0x18 1.8V
V(vbD18)
2 0.178 x 0.214 0.256 x 0.385 180 475 0x32 | 0x19 1.8V
V(vpD18) V(vpD18) V(vbD18)
3 0.537 x 0.564 x 0.591 x 1.015 825 102 0x30 | 0x18 3.3V
V(vpD18) V(vpD18) V(vbD18)
4 3'652 X 3'679 X 8'706 X 1223 68.1 137 0x32 | ox19 3.3V
(VDD18) (VDD18) (VDD18)
Vigc
Rpy Rpy
Host (Optional)
SDA SDA
SCL SCL
Image Sensor DS90UB953A-Q1
oA 1.8V
SCL RHIGH%
Ref Clock In CLK_OUT/IDX
RLOW%
& 6-8. fmE IDX 3| B B 2%
6.5.2 12C Z 01T

AT HS L N AME S 4k © SCL fil SDA. SCL & Hi AT B2k e N/ (5 5, SDA & H AT B B i\ /4
H{5%5. SCL 1 SDA 55 # 7 BE— M Ly BFHE Ve , %4 1.8V 8 3.3V,
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WP ARAERIERE 12C #5X , @I Rpy = 4.7k Q [ L HFH | mixd FPusd+ 80 , @3UTH Rpy =470Q 11
Fre P, (ESE , AT DUARYE 2Pk O S R R AN R B E . S5 BEAmBEE BT, EAmi 2K
P IDX 5 6% D 8 T Re e bt 2 —. EF A (Ruien) A1 R HEFH (Riow) P T7E IDX
BN 5 B E A .

HAT B START. START-Repeated fl STOP 4%l . 24 SDA Y MK H-F 1 SCL NE - |
K4 START. 24 SDA VIl F1ff SCL Ay s H i |, K k4 STOP. 5% 6-9.

SN S

e

S P
START condition, or STOP condition
START repeat condition

6-9. JH AT LKA

NTH 12C AbrastFil s , EAEGIE (6685 ) 2R 8uE R 0E B H bRtk IF 558 R 8o 120 B AR 8 B AL
(ACK). iR 2k b Hbnasfha b s S0k, W 2@id ks SDA ﬁ'%’%@[ﬁﬂﬁﬁ%?ﬂ%ﬁ%v)\ (ACK) #%fill &5 .t Rt hit
SR H AR S ANV D |, ) H AR 2 2 ilid ik SDA Ry s B R BOE #f L (NACK) #2188 . RIEEHRRS
B PR ACK, HIEHIRAE G ANBAENT , HARSS A D B B Bl 719 JE #2247 ACK. 4% il 4%
FECEICEAEIN | P S AE B B A R 717 o # = dh 4T ACK , DUELE H AR S TE 2 ) s AE S S o — N B
T AR A R IR TR U‘JAEB&Fﬁ/\%ﬁE?%ZFﬁHﬂ NACK JHAE 28 E Al —ME k56 B2k
LI ETR B AE R S B R EE R B KT R . R BT A R LU R R B 6410 R EIR T
READ , K&l 6-11 #1575 7 WRITE.

N
Bus Activity: . 5 Ag
3 Target . Register P Target ; Ch
Controller @, Address ——» +——Address ——» P «— Address " K ®
FTTTTT FTTTTT
SDA S 7-bit Address |0 S 7-bit Address | 1 P
Li
e L1111 LIl
Bus Activity: A A Al«——— Data —»
Target C c C
K K K
& 6-10. 12C 5 £&3EE
= )
Bus Activity: % Target Register o
Controller « Address «—— Address > e Data >
SDA Line S 7-bit Address 0 P
Bus Activity: A A A
Target E CK: E
& 6-11. 12C BLEAN
Copyright © 2024 Texas Instruments Incorporated TR 15 27

Product Folder Links: DS90UB953A-Q1
English Data Sheet: SNLS643


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJI8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJI8C&partnum=DS90UB953A-Q1
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com/lit/pdf/SNLS643

13 TEXAS
DS90UB953A-Q1 INSTRUMENTS
ZHCSJIBC - MARCH 2019 - REVISED APRIL 2024 www.ti.com.cn

PLF B AT S EAEAT 12C 2 42 A 20CHF 12C BEBRIERE . A5¢ 12C N ZLRABHEERFINEZER , W5
TI R T L R AR 72 4878 9 FPD-Link 1l #77 12C {5 (SNLA131).

6.5.3 12C A1 /F

ARBR SR ) S0 PP 2 M T A R EAE RS B . 12C 42 238 FH 2 77 2% 0x0B A1 OxOC H v Py 42 i) ZH A4 A 12C 32
GV, DAEARAE PR albRidE+ AN S5 A s SRS 5, i 2 BT s (19 12C I/

ZiAE A 0x0B P E T 12C $5iil 8% SCL IS M EATA A 12C B4 FRsHlsn | Z7BAlE SCL
R kR TE BT . BRIME B NI B AT 26.25MHz T P LR B K B /)y Bus SCL i HL T A] | ALFE F AN
AR 7 2 B ) 30 B R 25 A N TE] . AR AR R 3 A i A ) BAT A 38.1ns , £33 Min_delay = 38.1ns x
(SCL_HIGH_TIME + 5).

{775 OXOC X E T 12C 4|2 SCL K HL- A . M EATH R A R 2% 12C B2 Lisshlssn | Zr B E
SCL % H Rk 55 BE o« 2B FHAE 12C B AR 28R SDA FELIT (] | F T 76 388 ok X0 [ 42 1) 388 30 17 ) 57 1) 78 B8 i
SCL Z AR (5 . BRI B E VIR ML A 26.25MHz L UERBh 1)/ Sus SCL & PRSI, A5G HANEIAMK
IR % % W B ) 30 B 70 5 0w 97 B[] o A FR IR 3% 2% B Bk A SR A B 47 A 38.1ns , 15 F] Min_delay = 38.1ns x
(SCL_HIGH_TIME + 5). 3 Kb, Pod B Puis+ U P rRplit g | &S iE 6-12.

# 6-12. JLA 12C B P HEREE

12C Bist SCL &P [R] SCL KR PR
0x0B FRRREEIR 0x0C FRFRIEIR
ik Ox7F 5.03us Ox7F 5.03us
e 0x13 0.914pus 0x26 1.64ps
P+ 0x06 0.419us 0x0B 0.648us
6.6 A R

DS90UB953A-Q1 ST H5 A H KB A eIt , W B A — R ] S 0 U592k 9 CSI-2 i & th 28 BRI B T - 32
FEP AR ETE - (A a SR T R R A A 0T 0 U M S B R KM EE R B KETE . BE2HA RN
THHANEEL , E2H 76.7.2.

6.6.1 ZEEFEFZEE

XA ZLEEET mipi CTS for D-PHY v1-1_r03 #IEAIMIsR D de X EE. 2B 8 BOLEEE ,
B ELE CSI-2 tetEimiE FiRatm . A4 .

CSI-2 ZHELERINR At 8 MEMK , BEZMTEIEWT « OXAA I X 775 ( mEE |, RAH ) « 0x33 ] X
AT (PEE )« OxFO B X T (ARAEE | A ) OX7F 19 X 45 (Ao 0 BT ) Ox55 I X 745 (=
PRIEY ) « OXCC 1 X 745 ( PRI . AR )  OXOF [ X 52745 (ARARIEE ) 1 0x80 1 Y 774 (K1 B ) .
FERZHENENT Y 5 X AR W TRLEHIRRA | 5 Ja— DR O K TRE T 2T HAbR 6 5% A 5 1E i H AT
TR

P kA 28 T PR e AT A

FazkHE (1. 2. 45(8)

TAT AT HCE

(AR ISR

CSI-2 ¥R 8+ B A VC-ID

TEMIA AT H

BEWURATE (A ROMIER )

ZLJRH ( ATEELL 10ns AEALHITIRAR )

FHEFTAH - FrameEnd 345 2 B AT B AT

FEE SV - FrameStart Hd 61 )5 1 4751
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KB R A SRR SE BT & e, DU PR R 2k 90 [ W B O 4R e B R R T i e (8 ) R/ANBIRE S fildn
Xt F RGB888 , st K/NA 3 A7, XSG EI/PMHILH . FEAGIY | BB OEZN T ELIE 3 FIRF
. B KRALRAE CSI-2 KIER P seBl , Wi E R CSI-2 Kkt gt EmE . Higa4mk CSI-2 # A%
¥,

6.6.2 [FEREFEE

2430 g FE B N E Rt Ak BRI |, R & A2 2% AT DUAE R A AT 4 R ] 5 B0 PR i A A . B R <)
HIREA G e 7 B 5 R O 25 TR B B R o &% [ e e 4k TR, P AT A F R (B 4k 34 7 [ 5 B T s
R T3] 5 P TR 8000 038 A I 1) Bl 2 TR R AT D13

[ 52 Bt 25 R AR W7 T U B A [ g B RN . B /N Al IE A S A 88 3 T |, BE SRR Z 808 L. 10 L fn
12 PGz ae B/ N NARTE O 7 BB B 1% 2= KR E . filan , RGB888 #ixli & 3 7514
2, TR E 3 AR/, 2x12 G R MGETHE 3 F R/ | M 312 MG REGFE I 745 (214%)
A RERILBAFT . Kik RAWI0 BIIMH T2 4 MEERT 5 F3HR/h |, BT BLRL 5 # 5o/ k% 1x10
S AL 2x10 2. ST 3x10 fiz , MFEE 15 F T R/,

I R R 0 0 R SCHF IR L FTIE 16 7747, SUVRAESR LS00 A AN B e T filtn , JE I A A+ i B
K/, RGB888 EG A LAAZ & FH U AN E MG R . B =47 Wi EN OXFF , B =71 REN
0x00 , FTLALL 6 15 IR/ INAIE S ) B H RGB888 K14 .

N SCRERIE A6 TN SO T AN AR  DURRVER AR B T B AT SR AR
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6.6.3 AR EZSGIFE

AT E BRI T Wl B Rk A S AT AR, DAAR IR RE 287 L WK/ ANAT RN B AR S R 4%

e

KL HFEAR B (S B BRI TUR AR S5 . EoRN AR, WEER (R mi% ) « a7

. BWUSATE (A RUNER ) DLERRATIE R

PGEN_ACT_LPF - #2475

PGEN_TOT_LPF - #&iisiTH

PGEN_LSIZE - PAATA AL FIMSIITKE . tHEARIR R AT R R R MG R KD (LT AL )

CSI-2 ##a R  #B Al VC-ID.

Ali% : PGEN_VBP - TEH &Y. 1X2&MWAE 25 T EIH R TE.

Ali% : PGEN_VFP - TEELATH. XMW 2 i B R i 47 5.

PGEN_LINE_PD - LA 40/FC FAL IR AR JE I ARMEMIOE 2 . 453 LS AT HOR 1F [m] i 1 22 AT 11 5

- PGEN Line Period = 1/ (Frame rate * PGEN_TOT_LPF) * Forward Channel Rate (Gbps)/40

* PGEN_BAR_SIZE - DL NBA IR EZE RN T HIERAA L7 A AT KT IR (162
THVEEE ) .

6.6.3.1 B LEKR/N

NARYE BT A BRI E ST | DL a7 KN A B Bt 6 RTE BEAT 4R A . 7 MIPI CSI-2 FIVE 5 LT K/,
filtn , RGB888 xRk K/NA 3 77 |, itk K/NGBEI/MHF. RAWI0 FELET 4 B RK 5 FHEHR KN,
RAW12 FEAET 2 (2R 3 FATHK/N

X B R AR B AT SRR, R RARAE AT KNI B ST R 26 K/ ( AFETTONBAAL ) o S Fhnifk 8 a4 K
%, BRI NE

1965 AT T OB 287 DL R 2 B SRR K S ( MR N ) .

WG EMT SO YUY (GBI RR DM REE |, B A SURTREE ) .

W AT 8 BR LR B4 5E (8) , 193IHY%.

W 485 R ) o N B Bl RS

BEH B3 1%, IR ZE g FE R PGEN_BAR_SIZE #7454 .

o, AT LAERHR R AT AN 7 AT IFBR DL BT HBRYAT
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6.6.4 JELK LI H

#Patgen RGB888 1920x1080p30 Fixed 8 cColorbar
WriteI2C(0xB0,0x00) # Indirect Pattern Gen Registers
writeI2C(0xB1l,0x01) # PGEN_CTL

writer2c(0xB2,0x01)
writer2c(0xBl,0x02)
writeIr2c(0xB2,0x33)
writer2c(0xB1l,0x03)
writer2c(0xB2,0x24)
writeIr2c(0xsl,0x04)
writeI2c(0xB2,0x16)
writer2c(0xB1l,0x05)
writeI2c(0xB2,0x80)
writeI2c(0xB1l,0x06)
writer2c(0xB2,0x02)
writer2c(0xsl,0x07)
writeI2c(0xB2,0xD0)

# PGEN_CFG
#
#
#
#
#
#
WriteI2Cc(0xB1,0x08) # PGEN_ACT_LPF1l
#
#
#
#
#
#
#

PGEN_CSI_DI
RGB888
PGEN_LINE_SIZE1l

PGEN_LINE_SIZEO
PGEN_BAR_SIZE1l

PGEN_BAR_SIZEQO

writeI2c(0xB2,0x04)
writer2c(0xB1l,0x09)
writer2c(0xB2,0x38)
writeI2c(0xB1l,0x0A)
writeI2c(0xB2,0x04)
writer2c(0xBl,0x0B)
writeI2c(0xB2,0x65)
writeI2c(0xB1l,0x0C)
writer2c(0xB2,0x0B)
writeIr2c(0xBl,0x0D)
writeI2c(0xB2,0x93)
writer2c(0xBl,0x0E)
writeIr2c(0xB2,0x21)
writeI2c(0xB1,0x0F)
writeI2c(0xB2,0x0A)

PGEN_ACT_LPFO
PGEN_TOT_LPF1
PGEN_TOT_LPFO
PGEN_LINE_PD1
PGEN_LINE_PDO
PGEN_VBP

PGEN_VFP
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 TP

T TYPE 1 DEFAULT t3@ FHIZF s 2 X, EHARLTFE X :

* R=HEjH
* RIW = /51

* RIRC = R, B CLERR

« (RIW)/SC = /5 Vil , [l T
* (RIW)S = /5vi |, fEJ3 300 3 TR E (strap) 5| HIFCE & &
o LL = 877 NP IER SR, BRI
o LH=8ifF i PR R, H RS
o S=1EJHAIN TR E (strap) 5] BHIEC B & &

6.7.1 &7
6.7.1.112C 24 ID HF%

& 6-13. 24+ ID & 1738 ( ik 0x00 )

T > BRI B
HATERH 7 £7 12C ID.
. T EBIA AR 12C 1D (M. SLZ RN 0 0 I | %5
71 |DEVICE_ID S.RW S BN , SRR 1D, MRS G 0 A 1 B | BN
WS | AT T4 LA 12C 1D.
0: 23+ ID kML E (strap)
0  |SERID_OVERRIDE \RW 0x0 1: %4258 12C Bk 1D 2% A BN
6.7.1.2 E4r
% 6-14. RESET_CTL %775 ( Hutk 0x01)
=B 5 RME B
7:3 RESERVED R/W 0x00 e
7521 ROM [ 14k,
2 RESTART_AUTOLOAD |(RIW)SC | 0x0 BRI E N 1 2 550 ROM BRI, Z5 2 E 7.
HFHRL .
1 DIGITAL RESET 1 RWyse | oxo %@ﬁg\iﬁzﬁ%ﬁ% SRR, e BT
0: [EWisiT
7500 0. | | -
. DIGTAL RESET 0 |RWYSC |0x0 ;Ezjg;\ﬁzaz&ﬁ% BN, Fe TR
0 : IEWisfT
6.7.1.3 —fRILE
% 6-15. General_CFG ( 1l 0x02 )
fir FB 7 RME |
7 RESERVED R/W 0x0 R .
CSI-2 B TIE L E -
6 CONTS_CLK R/W 0x0 0 : RSN 4
1+ I
CSI2 Ml IENE .
_ 00 : HHIHALE
54 CSI_LANE_SEL R/W 0x3 01 - FUBEEE
M- 4 E
3:2 RESERVED R/W 0x0 R8s,

32 HRPIR
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% 6-15. General_CFG ( Hi3i: 0x02 ) ( 4&)

fir FE il BRIME Vi

%5 CRC KESE,
1 EEEEI)E(_GEN_ R/W 0x1 0:2H

1:GH

12C Bt & (strap) fxt.
ZT BRI 12C RS SRR, Zr B Bk H
H IDX 51 J1) 12C BB HFRE . ZFBEFEEA, TR 12C

0 I2C_STRAP_MODE |S. RW IS MU R DRI I BT R R A R S R 3 AT i R L
K 12C HUEHP
0:3.3v
1: 1.8V
6.7.1.4 [EFEEHAGEFHF
#* 6-16. MODE_SEL ( il 0x03 )
fir FB Ear] RiME B9
7 RESERVED R/W 0x0 TREd
6 RESERVED S. R S TR
5 RESERVED R/W 0x0 73

0 : SREATFCE R MODE 5 5 47 245 58
10 AT AR B N E
3 MODE_DONE R 0x0 J&77 MODE {8 £ 5% I B4 «

G T BURAAR R 2T MODE %8 . ML F8AL 4 A0, i%
FEOARE , R E. LUFERNA 4 81, ZTPBN
B/E , AT MODE. 24 PDB MG B T4 s Pt
AL & (strap) {H81F MODE.

4 MODE_OV R/wW 0x0

_ o TAERL -
2:0 5 S.RwW |8 000 : CSI-2 [l
001 : f##

010 : CSI-2 JEFIB AN Bz ( F5EA M4 )
011 : CSI-2 JEFI A #E AON I 4
101 : DVP ZME 8 ) JE e A5t (75 BEAH I Bhi )

6.7.1.5 BC_MODE_SELECT
# 6-17. BC_MODE_SELECT ( #ihi- 0x04 )

DA FB et BRIME L]
7:3 RESERVED R/W 0x0 RE.
28 frfigh 10 Bxigf7.
2 MODE_OVERWRITE |\ 0x0 — BRI RX B 5E | Ua) 42 il il {5 23 H ShIC & 1) 5 S M 45 10
_100m DVP #i{ (28 fi ) . BHAFAIBRZME , HILBARE
DVP_MODE_OVER_EN VA 5 # XX a) 32 il i 18 7 5 -
28 fiJ5ils 12 #iEfT.
1 MODE_OVERWRITE RIW 0x0 — BRI R RX 8 , X5 il s e 6 2 3 shic & m G ARG 12
_75m HF DVP #ist (28 fir ) . Bofb il s %l |, (EBFRE
DVP_MODE_OVER_EN L[5 # XX ) 42 il 3 126 7 i -
0 DYP-MODE_OVER |y 0x0 Bt XU S 4 3 DR 1S A5 1 DVP HE ( 28 7 ) JB 4T
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6.7.1.6 PLL By &bz

% 6-18. PLLCLK_CTRL %173 ( Huilk 0x05 )
R FE el BRME | W
7 RESERVED R/W 0x0 N

FIT2E B N B2 ) CLKIN IR 43 431 L
3'b000 : CLKIN 1 43-4ii

3'v001 : CLKIN 2 73-4ii

3'b010 : CLKIN 4 434

3'v011 : CLKIN 8 434

3'b100 - 3'b111 : RESERVED

B LLAERID Py BB BRI AT BUARA I B 405 R G B, P EAE R OSC
A b 3

0 : 24.2MHz % 25.5MHz , &8 K 2Gbps 4k i %

1: 48.4MHz % 51MHz , & 4 Gbps ik %,

2:0 RESERVED R/W 0x3 73

6:4 CLKIN_DIV R/W 0x0

3 OSCCLK_SEL R/W 0x0

6.7.1.7 BF Bhdgr HHEEH 0

DS90UB953A-Q1 #2 ] g F 1IN B OB 0, AT A2 25 b A SRS K0 AR LI bl N 5K o I b 3R 1) 42 1)
B> HER . P AE 4 0x06 HHH) M [EAIZF 74 007 iy N B E .

% 6-19. CLKOUT_CTRLO ( H:}k 0x06 )

(0 FB KA BRIME B
M/N 73 5 0 AR Bt I 1) 3 T 0 2R o LA A A s 7 BT 21
000 : 1 4340

001 : 2 4345

75 HS_CLK_DIV RIW 0x2 010 - 4 1t
011 : 8 /¥
100 : 16 4340
CLKOUT ) M/N Z3 4581 M {5 . CLKOUT 7] AR #E R gifh e Tk |
{68 FET P BB v S A ) MUN B SR BEAT SRR, DA e il . 243 3% MIN
4:0 DIV_M_VAL RIW 0x01 Eei |, RO A% E 9L /N T 100MHZz B CLKOUT #ii. M {E3
=0, ¥ MBEJ 0 KAEH CLKOUT , s (R4 245 v o P B

6.7.1.8 A Bl tHEEH] 1

DS90UB953A-Q1 & {1 m g R FE v i B I 00, DAYH 2 8 Pl A% SR 25 1) R SR B N 25K o INF by th A 26 (10 42 1) e
BN A ZAA7 4 0x06 1 M {E A1 27 745 0x07 1) N fE R E .
% 6-20. CLKOUT_CTRLA1 ( Hu}k 0x07 )
iz FB K7 RE v

CLKOUT ) M/N 434 (1 N . CLKOUT W] LURHE &R G i 25K
5P A B N B ) MUN BRI AT e, DU RN B . =438 MIN

7:0 DIV_N_VAL R/W 0x28 . e o
- ELFRIN, REREEAIBCE 74N T 100MHz f) CLKOUT #i%, N %4
BEANIEFE.
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6.7.1.9 R MIEIEE 1R
% 6-21. BCC_WATCHDOG ( }hi: 0x08 )
A B B =i BRNME L
BCC_WD_TIMER 2% B XU A% H@EE | VAEnHE | ik 2ms. %
7:1 BCC_WD_TIMER R/W Ox7F FEARRMEEN 0. W REHIEEFS AT NN AR , B
HUH 58 AR YRR 45 I T 4
6 FE X 42 R | DA 5%
0 SICS?A—BVI\_’E—T'MER— RIW 0x0 1: %H BCC & 1M 26
0 : JaJil BCC &1 1MiHi Sk
6.7.1.10 12C 41 1
% 6-22. 12C_CONTROL1 ( Ht}: 0x09 )
LITA FB B it BRIME iEA
B A M A R BN
7 LCL_WRITE_ RIW 0x0 FAZ AL BN 1 2B 1 A I A B A A AT AR S N
AR XA LAY L MBS R 521 12C B85 N AT IR A A7 88 . WAL
RLFSLE AT 28 LT 12C FARSSAE R 7 1) o
P95 SDA R ]
6:4 [2C_SDA_HOLD R/W 0x1 BRI E T HIZTF SCL Ay SDA S NI Py 3 {5 i 1)t
AR 50 GhEb.
12C FHRUEB SR .
3:0 12C_FILTER_DEPTH |R/W OxE ZF B E SCL A1 SDA f#ii N b & W48 246 F TP Bk () e R 58 B . B
5 gk,
6.7.1.11 12C #=#] 2
# 6-23.12C_CONTROL2 ( H#uhit 0x0A )
/DA FE RA RIME ViE
TN SDA i E.
SDA OUTPUT NP HEE (TR ) ViR T ATIRESI |, R E E ACK
7:4 SETUP - R/W 0x1 [a] , SDA #y AT SCL TS H 2 7 i 1] o
BEE LA LA 640ns B i LB ). 24i%FBh 0 I, SDA I
SCL HbRFR4 tH 38 i a1 % 80ns.
SDA #H TR .
ZFBAHE SDA #il AR T SCL Ry AISMEIR . B8 L E
40ns B N AR .
32 SDA_OUTPUT_DELA |\ 0x0 SCL % SDA {45 Fxlf IR -
Y 00 : 240ns
01 : 280ns
10 : 320ns
11 : 360ns
IR 12C BMEE T VI 8.
1 2o BUSSTIMER IR 0x0 12 TR 8 2 K2 50 BRb I 2 A
0 : I VM 2E KL 1 RDJ5 k.
REH]12C BAE T T 58,
2C BUS TIMER 12C SALRT I IR B2 B TR 12C 54 20 40T b 25 DR B4 Pl 72 5 45 T
0 DISABLE - R/IW 0x0 &b, W SDA NEHFHH KL 1 BNEAEES KL, W
12C MRS E AN 5 SDA MR HEa (55 K4 , Wk
2B IRE) SCL i 9 AN ki bR M 2k o
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6.7.1.12 SCL =it

% 6-24. SCL_HIGH_TIME ( i} 0x0B )
e 7B %m RE |
12C FH1% SCL T .
58 R 12C S E OB RII | 2 B SCL 4t 107 ik
VIR FRERRT B IR 26.25MHz [ 8LA Y 38.1ns. BRI E
7: L HIGH TIME R 7F
0 SCL_HIGH_ W Ox Sy TR B B BL 26,25 MHz 3271 | $ (ki 5ps SCL il
PREEL GERA 5 AR S e
Min_delay = 38.0952ns x (SCL_HIGH_TIME + 5)
6.7.1.13 SCL {% s Fhja]
% 6-25. SCL_LOW_TIME ( Huht 0x0C )
fr =R »m BiE WA
12C SCL & = - [a] .
78 A 12C 1 F GRS | % BT SCL i 01k
PRSI FHUETIE 12C H AR 1) SDA HSrifls) | filF 75t A
o scL Low TME | Rew - P I TE R SCL 2 MR EENCR . Rl 22 S BTy

26.25MHz , $.4724 38.1ns. BRIMERE N , 75 PR A i) gh LA
26.25MHz B 471, #2550 Sps SCL AR HF il LR A4 5 NEA
P B B 440 o

Min_delay = 38.0952ns x (SCL_LOW_TIME + 5)

6.7.1.14 A GPIO $3&F

% 6-26. LOCAL_GPIO_DATA ( Huhi 0x0D )

fir FB

KA

RIE

L]

74 GPIO_RMTEN

R/W

OxF

FEAH GPIO b8 IR & 4% GPIO %k
BL7 0 AL BcE N 1 R HiEfE GPIO3
£ 6 @ ML E R 1 B )E e GP102
fir 5 Bzl BNy 1 15 HE s GPIO1
£ 4 Bzl B4 1 15 HZE GPIOo

3:0 GPIO_OUT_SRC

R/W

0x0

GPIO %8

ZA RS WE 4 4 GPIO Myt , LAEEH GPIO_RMTEN H.%
4 GPIOX_OUT_EN.

i 3 : 7€ GPIO3 L5 A 0/1

fir 2 : 7€ GPIO2 -5 A 0/1

21 : 7£ GPIO1 L5 A 0/

20 : 7€ GPIOO L5 A 0/1

6.7.1.15 GPIO 3 A 341

Z 6-27. GPIO_INPUT_CTRL ( Huli: OxOE )

(A FB

K7

RiME

L]

7 GPIO3_OUT_EN

R/W

0x0

GPI03 firt Ja H »
0:%H
1:8H

6 GPIO2_OUT_EN

RwW

0x0

GPIO2 firH Ja i »
0: %5H]
1:8H

5 GPIO1_OUT_EN

R/wW

0x0

GPIO1 HiHJE H .
0: 25H]
1:)5H

4 GPIO0_OUT_EN

R/wW

0x0

GPIOO #irHi e«
0:%H
1:8H
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# 6-27. GPIO_INPUT_CTRL ( #uit OX0E ) ( 4t)
/DA FBR A BRIME L]
GPIO3 # N1 fiE.
3 GPIO3_INPUT_EN R/W 0x1 0:2H
1:8H
GPIO2 i N1 fiE .
2 GPIO2_INPUT_EN R/W 0x1 0:2:H
1:8BH
GPIO1 # A\ f#ifE .
1 GPIO1_INPUT_EN R/W 0x1 0:2:H
1:8H
GPIO0 #i NG
0 GPIOO_INPUT_EN R/W 0x1 0:%:H
1:8H

6.7.1.16 DVP_CFG
% 6-28. DVP_CFG ( #:}i: 0x10 )

fir FB KA RIME wH
7:5 RESERVED RIW 0x0 fRE.
4 DVP_ DT ANY EN  |RW 0x0 i;};gi&zﬁ , uVFidiL DVP fefinfE AT B KHUHE ST (DT) Hedls LK)

BEfrfE , fotriRes DVP_DT 77 &% IME BEAT Bl R I RS, 7 EE

3 DVP_DT_MATCH_EN | RW 0x0 VERAHUR | 44BLIERE DVP_DT 247281075 A
AU, 7E mode_100m tHAEZHT |, Ao YUV 10 {2 DT @i DVP
2 DVP_DT_YUV_EN  [RW 0x0 ( YUV 10 i DTS J 0x19. Ox1d Al 0x1f ) .
1 DVP_FV_IN RIW 0x0 AR LT
0 DVP_LV_INV RIW 0x0 JMR L B A AR

6.7.1.17 DVP_DT

% 6-29. DVP_DT ( Htht 0x11)
fir B e BRME Bi8A
7:6 RESERVED R/W 0x0 RE.
2427 47-%% DVP_CFG (0x10) tff) DVP_DT_MATCH_EN f7/E%0m}
DVP_DT_MATCH_VA | o \v 0x0 ot mode_75m 5k mode_100m #£E N , DVP Be#0kE ft F-{d i 4
L ik DT MM 6. DT G DT 8 (LA E R 5 5t
4) A REULAC.

5.0

6.7.1.18 2&fi BIST 452

% 6-30. FORCE_BIST_ERR ( #i3i: 0x13 )
iz 78 X7 RAE |

FORCE_ERR_CNT AV #i# FORCE_FC_CNT A {35 1% & £ /> iE ]
I BRI F BIST BUT , AHBRIRAR R EREN BIST ALl

7 FORCE_FC_ERR |SC 0x0 HA . EIEEIBATH , BTN RS R | S LA E N 1.
0 : sRHIZEH]
10 il A A
6:0 FORCE_FC_CNT R/W 0x00 SRR TR AR BB 9 P 5 B B A R R e A R B
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6.7.1.19 iTf2 BIST 3%

% 6-31. REMOTE_BIST_CTRL ( H:di: 0x14 )

(A FB B BRIAE L
% B HIRYE FORCE_ERR_CNT 38| SZifi FC 4515
74 FORCE_ERR_CNT |R/W 0x0 0 : s&iiAEH
1 : il e
3 LOCAL BIST_EN  |R/W 0x0 4| DS90UB953A-Q1 i# A\ BIST #x.
BIST Hi4h k% .
) 00 : AN/ R GEm Bl
2:1 BIST_CLOCK RIW 0x0 01+ 50MH2. 1 i b
1X 1 25MHz P9I 4
0 REMOTE_BIST_EN |R/W 0x0 )5 SRR AR BIST (A8 271785

6.7.1.20 /R Hy IR 18 25

% 6-32. SENSOR_VGAIN ( it} 0x15)

VA FB i BRIME iEA
7 RESERVED RIW 0x0 .
WO fL US4 25 1 B . VOLT_GAIN = (128 / REG_VALUE).
0x40 = 425K 2
: VOLT GAIN RIW 2 i
6:0 oLT_G / 0x20 0x20 = #4925y 4
0x10 = #1259 8

6.7.1.21 f& a4 0

% 6-33. SENSOR_CTRLO ( #i3i 0x17 )

fir

FB

RE

BRME

]

74

RESERVED

R/W

0x3

TRE

3:2

SENSOR_ENABLE

R/wW

0x3

L5 R R AR IR AR AT R
00 : %&
1: 5 H

1:0

SENSE_V_GPIO

R/wW

0x0

JAH GPIO 0/1 BAHEAT N B AR % 071 U
00 : JoH A Azl

01 : GPIOO Hi FEA

10 : GPIO1 Hi Al

11 : GPIOO 1 GPIO1 Hi &AMl

6.7.1.22 {3845 H] 1

% 6-34. SENSOR_CTRL1 ( Hhil: 0x18 )

fir FB KA AIME HH
7 SENSE_GAIN_EN  |RW 0x1 Jo A A 8 2 U
6:0 RESERVED RW 0x00 PREH

6.7.1.23 HEfERRAE 0 R{E

% 6-35. SENSOR_VO_THRESH ( #tik 0x19 )

AL FE Bl BRINME B
7 RESERVED RIW 0x0 RE.
GPIOO/VO 1£82% FFR . 24 GPIOO0 it & v AL B iy B i i s e T
SENSE_VO_HI I , £fili’% SENSOR_STATUS #1748 ff)
6:4 SENSE_VO0_HI RIW 0x6 VA ’ —
—= X VO_SENSOR_HI %4, AL\ VOLTAGE_SENSOR_VO_MAX 55 kit
3 RESERVED RIW 0x0 HE
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% 6-35. SENSOR_VO_THRESH ( #i1- 0x19 ) ( 4:)

fr. B HA BRME Ui.BY
GPIOO0/VO 5248 TFR. 24 GPIOO Bt & H AL 28 I+ HLA3 ) s R T
_ SENSE_VO_LO i} , £’k SENSOR_STATUS 24748111
20 SENSE_V0_LO RIW 0x2 VO_SENSOR_LOW 4. LM VOLTAGE_SENSOR_VO_MIN i$Htd5 /)
B

6.7.1.24 HEERHE 1 RE

# 6-36. SENSOR_V1_THRESH ( #ilil: 0x1A )

A FB A BMUME ViH
7 RESERVED RIW 0x0 1RE .
GPIO1/NV {588 LR . 24 GPIO1 Bt & N H R AL 38 7 BB B LT
SENSE_VA_HI It , £/ SENSOR_STATUS 2 f£43/1 1)
6:4 SENSE_V1_HI RIW 0x6 V1 : —
- X V1_SENSOR_HI 4. 7 L\M VOLTAGE_SENSOR_V1_MAX i HU kit
.,
3 RESERVED RIW 0x0 E
GPIOT/V fEEZ8 FIR. 24 GPIOT FL & i & A& 28 F HIAS i e R+
SENSE_V1_LO i} , £&fik SENSOR_STATUS %1728 H11f)
2: ENSE_V1_L RIW 2 -V : —
0 SENSE_V1_LO / Ox V1_SENSOR_LOW %4, A LAM VOLTAGE_SENSOR_V1_MIN 50/
P28

6.7.1.25 JB AL R BH

% 6-37. SENSOR_T_THRESH ( Ht}i- 0x1B )

AL B e ~vidl RIME Vi

7 RESERVED RIW 0x0 e

. L R ERRB . 2 PR A B 58 ELU A 6L FE T SENSE_T_HI
6:4 SENSE_T_HI RIW 0x6 WRAEN | 454 % SENSOR_STATUS Tf) T_SENSOR_HI 4.

3 RESERVED RIW 0x0 ey

. L R FRRBA . 4 PGP A B 58 ELU A AU (6 - SENSE_T_LO
20 SENSE_T_LO RIW 0x2 WA | 45/t % SENSOR_STATUS i) T_SENSOR_LOW %3,

6.7.1.26 CSI-2 23R {5 Rk

% 6-38. ALARM_CSI_EN ( #ti3 0x1C )

A L3243 i BIME Ui BH
7:6 RESERVED R/W 0x0 REE.
CSI-2 LA e #fE .
5 CSI_NO_FV_EN RIW 0x1 1: A
0:2:H
DPHY_SYNC_ERR 4} {iifis.
4 EEHY—SYNC—ERR— RIW 0x1 1: A
0: %M
DPHY_CTRL_ERR Zif 5 .
3 EEHY—CTRL—ERR— RIW ox1 1: A
0:25H
CSI_ECC2 4 {fi gt .
2 CSI_ECC_2_EN RIW 0x1 1: 5H
0:%:H
CSI-2 K UG FIAS R AR g
1 CSI_CHKSUM_ERR RIW 0x1 1: B
_EN
0:%H
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# 6-38. ALARM_CSI_EN ( #tht 0x1C ) (4%)

A L3243 i BIME Ui BH
CSI-2 KF IR ERALRE
0 CES,'\I—LENGTH—ERR RIW ox1 1: FH
- 0:24H
6.7.1.27 ZIRRPIAERE
2 6-39. ALARM_SENSE_EN ( #i4ik 0x1D )
A B KA BIME PiHg
7:6 RESERVED RIW 0x0 RE
5 T_OVER R/W 0x0 St L BRAAR 5 FH L A s o
4 T_UNDER R/W 0x0 B0 PRAEAR o L A R
3 V1_OVER R/W 0x0 £ % EPRER 5 ] Voltage1 f2/24% .
2 V1_UNDER RIW 0x0 7E R IR R 5 I Voltage! 4/ 48
1 VO_OVER R/W 0x0 £ %) EPRER 5 VoltageO 12 /24% .
0 VO_UNDER RIW 0x0 FETIRER T B VoltageO 1% /845 -
6.7.1.28 R IBIEEIRERE
# 6-40. ALARM_BC_EN ( it OX1E )
A B il BIME Ui.BY
7 RESERVED RIW 0x0 178
BCC_TARGET_TO
6 "ERROR_EN RIW 0x0 J il BCC_TARGET_TO_ERROR_EN %4},
BCC_TARGET_ER .
5 ROR_EN RIW 0x0 J&4 il BCC_TARGET_ERROR_EN “4fz.
BCC_MSTR_TO_E
4 RROR EN RIW 0x0 J& il BCC_MSTR_TO_ERROR_EN “4fz.
3 gCENMSTR—ERRO RIW 0x0 J&Jil BCC_MSTR_ERROR_EN “4i.
2 BCC DATAERRO 0x0 J i BCC_DATA_ERROR_EN 4.
1 CRC_ERR_EN RIW 0x0 J& Jil CRC_ERR “4f:.
0 LINK_DETECT_EN |R/W 0x0 J& I LINK_DETECT “4f..

6.7.1.29 CSI-2 1R
CSI-2 #1335 27 A7 8% 7oV 58 SO B0 JB A 11 PIN S AR o
% 6-41. CSI_POL_SEL ( i}t 0x20 )

fr FB %M RiME |
7:5 RESERVED R 0x0 A

4 POLARITY_CLKO |R/MW 0x0 CSI-2 CLK i 0 #fk.
3 POLARITY_D3 RIW 0x0 CSI-2 Hufinimits 3 Hetk.
2 POLARITY_D2 RIW 0x0 CSI-2 ¥u#fiimie 2 Hhk.
1 POLARITY_D1 RIW 0x0 CSI-2 ¥dfimis 1 Hik.
0 POLARITY_DO RIW 0x0 CSI-2 Hufisimi 0 Hetk.

6.7.1.30 CSI-2 LP &4k
CSI-2 LP B ME 25 748 SO VR D AER 20 B8 OB A e Fn i i J s (A p vk o
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% 6-42. CSI_LP_POLARITY ( il 0x21)

A FB by BE Ui B9

7:5 RESERVED R/W 0x0 RE

4 POL_LP_CLKO R/W 0x0 LP CSI-2 B gt .
3:.0 POL_LP_DATA R/W 0x0 LP CSI-2 a8 AR 14

6.7.1.31 CSI-2 =¥ RX f##E
CSI-2 =ik RX e a7 £ T R iR | SR BB Y 0x00 LASEHLIE 11T
# 6-43. CSI_EN_HSRX ( #}it 0x22 )

e TR R RME BEA
7 RESERVED R 0x0 TRE .
6:0 RESERVED RIW 0x00 TRE .

6.7.1.32 CSI-2 {&ThEE(HRE
CSI-2 (R UiFEflipe w788 H T R G0t
%% 6-44. CSI_EN_LPRX ( #z}l- 0x23 )

iz FB R BE B
7 RESERVED R 0x0 TRE
6:0 RESERVED RIW 0x00 TRE

6.7.1.33 CSI-2 $EEH
CSI-2 s fffi g 7 (7 s FH T R G0
% 6-45. CSI_EN_RXTERM ( Hz}i: 0x24 )

(VA TB XA RME i
7:4 RESERVED RIW 0x0 RE.
3 EN_RXTERM_D3 |R/W 0x0 fRE .
2 EN_RXTERM_D2 |R/W 0x0 PR
1 EN_RXTERM_D1 |R/W 0x0 PRE .
0 EN_RXTERM_DO |R/W 0x0 PR

6.7.1.34 CSI-2 AR LizH
%% 6-46. CSI_PKT_HDR_TINIT_CTRL ( #3k 0x31)

fir FBR it BNE i

76 PKT_HDR_SEL_ |\ 0x0 ST Al VC et | 1% VC ID LA R BRIk, XANEN 4 %

’ Ve & i I G 20 (PKT_HDR_VCI_ENABLE).

5 PKT_HDR_ RIW ot 1 SR RIESBEICA I D IE CSI-2 Bufin sk ( HBUH AT )
CORRECTED 0 1 R BRI R CSI-2 B a4k Sk
PKT HDR VCI E T VC Jac st T CSI-2 B RSk A . T30 VO HUdl

4 NABLE ~ |RW 0x0 0, B ERLLEE A VO AR G . X THIERE | B2 %

.
3 RESERVED R/W 0x0 fRBE
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% 6-46. CS|_PKT_HDR_TINIT_CTRL ( #:hik 0x31) (4:)
fir FB * BRME 9
L HURH CSI-2 IR ). AT CSI-2 it | ML 2 M (Ef] LP
P
000 = 100ps
2:0 TINIT_TIME R/W 0x0 001 = 200us
010 = 300us
111 = 800ps
DL

6.7.1.35 R MEERE
# 6-47. BCC_CONFIG ( #hiil: 0x32)

fir FB 2RE BRINE Vi
3 - s
; 12C_PASS_ RW 0x0 :)Q,C,jfﬁ UEER
THROUGH_ALL SN
1:JaH
TR AERLGULES | W 12C BB R 2.
6 $S§gﬁzsﬁ RIW 0x0 0 : HBHIAE
1 HiasA o s
To it IE 1) 3830 B RS SR AR FA PR ) |, SESATE 12C 5
Ao
5 AUTO_ACK_ALL |R/W 0x0 g
0: 2:H
4 RESERVED RIW 0x0 178,
RX_PARITY RS
3 CHECKER _ RIW ox1 0 : %EF
ENABLE 1: A
2 RESERVED RIW 0x0 18,
1 RESERVED RIW 0x0 8.
0 RESERVED RIW ox1 8.

6.7.1.36 FI\EAATEH] 1

% 6-48. DATAPATH_CTL1 ( it 0x33 )
FB H Rl DU
7:3 RESERVED RIW 0x00 RE.

DCA CRC 5 H.

R E A 1, WIEFEE K% CRC /£ DCA J741if)—#54>. DCA CRC
2Ry DCA FPAIIITHT 8 771,

CRC 1EA% 9 MRS

1EIiE1E GPIO ffifig.

Fo & B8 H I IE R IEIE GPIO ¥R .

00 : #5/1] GPIO

01: —" GPIO

10 : Pi/> GPIO

11 : U4 GPIO

2 DCA_CRC_EN R/wW 0x1

1:0 FC_GPIO_EN R/W 0x0

6.7.1.37 TREATEIkPERE S 1
% 6-49. REMOTE_PAR_CAP1 ( #}i: 0x35)

A FB e il BRUE i
FREEZE DES UREE KRR
7 CAP - |RIW 0x0 I577 L 3ok O [ 2 S 3 BN AK e ST o X BRI RE WA 45 5 PRI A A
Ox1E #1 Ox1F #'5 NHIME..
6 RESERVED RIW 0x0 e,
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% 6-49. REMOTE_PAR_CAP1 ( #i}it 0x35) (%4t)

o *B »m BRI B
HERR BIST (75,
AR IE7E I FPD-Link 11 5 (18R BIST #8ff.
> |PeTAN R 00 — NSRBI N BRI S AR E TR, BT
M (AU FREEZE DES, CAP fi LB M0l 11 2 bt B 2.
TR E
0 ROk A B A 5 5
4 MPORT RIW 0x0 I Y R S
R SR | O A (B B T
S | (B4 FREEZE. DES, CAP i LS 0 Fs bl it 25
SRR 15
, VERE B2 0 VR IER | er B o AT B B 12
30 PORT_NUM —|R/W 0x0 — R AR | XA T £ AR B HopE
EE | (S E FREEZE DES, CAP i LB i 00 Fs bl i 2
6.7.1.38 AfE4kFefEE 4% ID
# 6-50. DES_ID ( #tik 0x37 )
r |¥E »m BRIAE B
. SR 1D,
71 |DESID RIW 0x3D U M AR 52 1 2R
0 FREEZE RIW 040 VR G i ER S 9P 1D
DEVICE_ID 5 11 W LA ) Z AR R 1D 1D A5 A M AR
6.7.1.39 H¥x 0 ID
2 6-51. TARGET_ID_0 ( #1311 0x39 )
PR *m BRAME 58
7 it H R 2 1D 0.
. e R SRS 12C RS PR IIEE 12C bl 1 12C o
71 |TARGETID.O  |RW 0x00 St ) EL BRS04 DO , 45 K 7o 1 A e
57 (I ERTH B b
0 RESERVED R 0x0 fRe.
6.7.1.40 = 11D
% 6-52. TARGET_ID_1 ( 33k 0x3A )
o R 7 BRAE O
7 i RS 1D 1.
. L B PR £ SRR 12C FL ARS8 PRI 12C Mk, 13 12C o
71 |TARGETID.1  |RW 0x00 5T HEE FRIRAERIA D1 , W25 4 A 0L s I 28
2 A R F L
0 RESERVED R 0x0 .
6.7.1.41 B¥x 21D
% 6-53. TARGET_ID_2 ( #:}31 0x3B )
I 7B %7 R e
7 s RS 1D 2.
. e B R 2 S8R 12C ARS8 PAOMI 12C Mok, 1R 12C o
71 |TARGETID.2  IRW 0x00 5o W I RS P46 1D2 4614 X S 1 e 5
2 TR
0 RESERVED R 0x0 1.
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6.7.1.42 H¥x 31D
% 6-54. TARGET_ID_3 ( #:}1- 0x3C )

n =& > B ]
7 R F bR 2 1D 3.
. L L B R SIS 12C. R0 HOMIFE 12C Bk, s 12G o
71 |TARGETID3 |RW 0x00 S A B EL BRI B D3 , TS5 Kt L T 4 0 2 2
W B
0 RESERVED R 0x0 ITS=2

6.7.1.43 H#5 41D
%% 6-55. TARGET_ID_4 ( #ht 0x3D )

 |r& %1 RME |0
7 i B2 1D 4.

. R FLIEAE B FEREER B0 RL 12C F R B FF 19730 12C bk, ISR 120 %
71 |TARGELIDA IR OO0 T SR BRI R 1D , DR A T L P S 8.2
B b

0 RESERVED R 0x0 R,

6.7.1.44 H¥: 51D

% 6-56. TARGET_ID_5 ( #z}: 0x3E )
r |Te %7 wE | u
7 %ﬁ)@iﬁlﬂ/ﬂ## ID 5. n i
LB R A i FE 12C H brgs Q%3 12C H . W 12C 5
71 |TARGETID.S  |\RIW 0x00 fﬁanggﬁ;ﬁﬁ%? o A L A St
TR B % b
0 RESERVED R 0x0 fREd.

6.7.1.45 H¥x 6 ID
% 6-57. TARGET_ID_6 ( #t}i: 0x3F )

T’ %1 WAE |9
7 Ko F R 1D 6.
. L EL 3 B PR SEIEAR 12C F RSB0 I09UR0 12G Ml . s 12C %%
71 |TARGETID6 RW 0x00 USRS 514 1D6 | 34 A 0 ) B b {0 B 2 5 2
A B
0 RESERVED R 0x0 .

6.7.1.46 H¥5 71D
# 6-58. TARGET_ID_7 ( i}k 0x40 )

A FE Byt BRIME i B
7 AR H bR ID 7.
Jic B B PR AR IR 12C H ARSI EE 12C ik, @05 12C H5

71 TARGET _ID 7 R/W 0x00 § iy . NS

- - X B F 02 B ARSI (D7, 002550 70 3 e X ] % o) A i A R A T

TR B Z k.

0 RESERVED R 0x0 .
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6.7.1.47 H¥3 0 54

% 6-59. TARGET_ID_ALIAS_0 ( #i3i: 0x41 )

AL B Byl BRIME UL
7 PR HbRE 4 1D 0.
71 TARGET_ID_ RIW 0x00 e B ARG s, DUy EE B fR M SR 25 10 12C HARSR R E M F 5. MH 5%
' ALIAS_0 i FHTE B H bR g3 IDO 577 8RR E U HLbE . Z BRI 0 H5 25N
ZFE 12C HERSSHIVI A
TE W I 17 388 38 01 2 DR A B AR A R 2R A HPIRAS AT #0 E ShBAHEFE H A
0 BLEMFTAE 12C 5.
0 ZACT(GET—AUTO— R/W 0x0 1: 3/
et O /M;ﬂq
ENAT AR, AR TIERET

6.7.1.48 H¥: 1 54

% 6-60. TARGET_ID_ALIAS_1 ( #1i: 0x42 )

(VA FB it LI\ iEH
7 PR H bR 4 1D 1.
741 TARGET_ID_ALIA RIW 0x00 BB MIDES |, DU IE B BT FE M & 2510 12C BAnds e e % . hHE%
' S_1 4 TGS B H AR B ID1 S AAAR R Mk . X B IE Dy 0 AR X
PRE 12C BARSSLERITI i
TCV8 IE [A) 8 B e IR AS SO FEAR B 28 6 A FPIR S |, #E S X i 2 5 #5
1 22 HEATE 12C 5\,
0 ;?:T(G;ET—AUTO— R/W 0x0 1:AH
— 0 *)k)}ﬁ
EACHF IR, AR FIERZAT

6.7.1.49 Hi¥F 2 54

2 6-61. TARGET_ID_ALIAS_2 ( ik 0x43 )

I FB& vl RAE L
7 A FE H AR E R4 ID 2,
L4 |TARGETLDAUA oo |00 |FEEIEENS , USHIRIEGSUERIR B0 12C H B HEENTS . W
’ §_2 5 E T B H bR2R4E ID2 F A7 iR e bl . 1Z Boh RE N O K2R R X
FE 12C B FREAF RV 7]
To i IE [°1 88 B IR AS SO AR AR B S A PR Qo | &8 8 s Az 2 B bx
2 BHHIFTA 12C S\
0 ;ﬁiGET—AUTO— RIW 0x0 1: R
- 0: %M
AT, AgEWHTIERIET

6.7.1.50 H¥z 3 5%

% 6-62. TARGET_ID_ALIAS_3 ( #iii- 0x44 )

fr [we M [sME [
7 GLIH RS A% 1D 3.

o4 |TARGETLDAUA oo |00 |FEENEEE , LURSHEBEIGRARR B0 12C AR IHREN % . B

' 5.3 HEILHTIATE) F PR D3 267 o FHERIMLAL . %7 LR RO O K28 A
I 12C FRBEI .
i I P BE R A S A 0 A NORAS T , 70 E1 0T VA F b
3 BIFHIFTA 12C G,

TARGET_AUTO_ .

0 ACK_3 R/W 0x0 :) DR H

AT R ERIES.
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6.7.1.51 H#¥% 4 54

% 6-63. TARGET_ID_ALIAS_4 ( #i}i: 0x45 )
fir FB e RME |

7 friiRe AR g a4 1D 4.
FCEARRD S , UGIDAER ST R 340 12C BARSHFSE M HE. S

TARGET_ID_ALIA

7 S 4 RIW 000 e e s ) 1 b3 1D4 25 1758 P g (O . 27 B O O 45 B0
SR 12C RS L .
Al I L B R B F AR B RS T, 4 A e b
4 SUHFRE 12C B
0 XéinT—AUTO— R/W 0x0 1:8H
- 0:%H

AT IR, AT IEHET.

6.7.1.52 H¥3 5 54

% 6-64. TARGET_ID_ALIAS_5 ( #ii- 0x46 )
iz FB *E [BME |

7 friRe bR E 44 1D 5.
FCE D as , DSOS LM & 451 12C HArgs e E 955, thdiss

TARGET_ID_ALIA

7 S5 RW  |0x00 F4 BT ) F RS2 1D5 2772 s ML . 2 B 0 O S5 xd
SLE 12G H BRI T
il IE BB R S S R o B AR ], 2 0 U e B b
5 BIHIFFA 12C A,
0 ;ACT(GET—AUTO— RIW 0x0 10 A
- 0: 2&H

RAUAF IR, AR TIER 1T,

6.7.1.53 H#5 6 54

2 6-65. TARGET_ID_ALIAS_6 ( #iiik 0x47 )
fir FB *7l RME |9

7 A BRI 4 1D 6.
BB fhdas , SO ER BT S 4310 12C Hirds e e g ss. sy

TARGET_ID_ALIA

7 .6 RIW 000 |y s 1 bR 2 1 1D6 25 7 38 TPk s HH L. 2 e Oy O 1458 P
SRR 12C H RS A .
i T BB RS SR B RS T, 2 20 Ui F b
6 BT 12C B .
0 ZﬁiGgT—AUTO— RIW 0x0 1: RH
- 0: %M

(R TR | R UUH T E#IEAT

6.7.1.54 H¥: 7 514
% 6-66. TARGET_ID_ALIAS_7 ( i} 0x48 )

A FB by BRME |
7 AR HbR a4 ID 7.

7:1 TARGET_ID_ALIA |\ 0x00 fic BRADEE , DRI SR B FR R H: 381 12C HiravfHe e 35 . %

’ S_7 F T B B AR AF ID7 S AR R AR E ik . 1% B RE N 0 AR R X
HE 12C B AR .
TEVR I )38 18 B e RS BU FE AR 5 2R A BPRAS T , #8 E Shafi A2 B AR 7
BB 12C 5N,

0 RCETAUTO g | ox0 1:

- 0: %%
RACHT R, AEWH T IEFEET.
46 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DS90UB953A-Q1
English Data Sheet: SNLS643


https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJI8
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJI8C&partnum=DS90UB953A-Q1
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com/lit/pdf/SNLS643

13 TEXAS
INSTRUMENTS DS90UB953A-Q1
www.ti.com.cn ZHCSJI8C - MARCH 2019 - REVISED APRIL 2024

6.7.1.55 & FiEE %]

% 6-67. BC_CTRL ( ¥ht- 0x49 )

YA FE ey ERINME i
76 RESERVED R 0x0 [
V4 BIST CRC 4 it #8s .
5 E'LSRT—CRC—ERR— (RWYSC |0x0 0 : AR
1 B AR
4 RESERVED RIW 0x0 e
V% CRC 4%,
3 CRC_ERR_CLR |(RW)SC |0x0 0 : AEFIEE
1: BRER
, LINK_DET_ I
2:0 TIMER R/W 0x0 TX-RX B4 B G T+ I 2848

6.7.1.56 11T ID
% 6-68. REV_MASK_ID ( il 0x50 )

iz FB Byl MAME |
7:4 REVISION_ID  |R 0x2 &1 1D«
3:0 MASK_ID R 0x0 65 1D

6.7.1.57 B#PRE
% 6-69. 23 STS ( Huhk 0x51)

I B A Rl B
CFG_CKSUM AL B R Al LB . . e
7 oS- - |R 0x0 01 5 P (1 2. ROM o U0 B S LA — M AR A | A R e R
R
AT
6 CFG_INIT_DONE |R 0x0 RV SRR B . 5T TR 22 ROM [IRLE 52
5:0 RESERVED R 0x00 8.

6.7.1.58 IR
2 6-70. GENERAL_STATUS ( #hik 0x52 )

i FB *7 RUME B
7 RESERVED R 0x0 {18
6 A o R 0x0 AR BRI R AR B BRI
5 RESERVED R 0x0 RE .
UINK LosT 5 I3 G T R A 2 T
4 LNKLOST_ g 0x0 f01 B KIE] BC B85 DET hWUIRAAS(L | W E %61, JLAr7Eii CRC ERR

CLR 2777828k HS PLL 280  5 .
Kz BIST 4 i%.

3 BIST_CRC_ERR IR 0x0 BIST_ERR_CNT %47 520,47 J [ i34 BIST 4R M0 .
2 HS PLL_LOCK [R 0x1 1E [ = PLL 8 br .
Kol 2 [ (1388 CRC 4%
1 CRC_ERR R 0x0 NSRAE BC #EH DET B A7 B 5 md G 5% | 25 B iz
#2Hl CRC_ERR_CLR % fE8% )5 , &ilbRi%L.
S T R A o
0 LINK_DET R 0xd = BC BN 2 B B 41
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6.7.1.59 GPIO 3| PRA

% 6-71. (WA TH IR K GPIO_PIN_STS ( i}l 0x53 )

fir =B 1| EBRNE |
7:4 RESERVED R 0x0 REE .
GPIO Bl R4 .
AT SRR GPIO 31 I LA A8
_ fir 3 2L GPIO3 3l LR .
30 |GPIOSTS R 0x0 i1 2 {I GPIO2 &l R 4.
7 1 $H GPIOA Bl IR A .
fi7 0 2L GPIOO 3] LR .
6.7.1.60 BIST £5E T4
% 6-72. BIST_ERR_CNT ( #i}ik 0x54 )
fir FB e} BRME L
7:0 E'ngaﬁﬁ— R 0x00 BIST #4138 F ) CRC Hiit4L.
6.7.1.61 CRC #5214 1
7% 6-73. CRC_ERR_CNT1 ( #h}l: 0x55 )
iz FB i) BRME |9
7:0 CRC_ERR_CNT1|R 0x00 CRC 4% 1% (LSB).
6.7.1.62 CRC #iRit%k 2
% 6-74. CRC_ERR_CNT2 ( #i}l: 0x56 )
fir FB ESid) RME  [BH
7:0 CRC_ERR_CNT2|R 0x00 CRC #i%714 (MSB).
6.7.1.63 LR IRE
2 6-75. SENSOR_STATUS ( Hulk 0x57 )
fir FB A BRAE i
7:6 RESERVED R 0x0 R .
5 T SENSOR HI |R 0x0 BRI, BEOR MR 7 T SENSE_T_HI WU, AL7E Btk i
o
4 T_SENSOR_ [, 0x0 WE G | AR N AR L AT SENSE_T_LO BRAE. % Br7eist il i
LOW %,
3 VI_SENSOR_ | 0x0 WEE , %M FR GPIO1 AT SENSE_V1_HI [RIE . i%AL7E e i i
HI %,
) V1_SENSOR_ |, 0x0 WE G , %A £ GPIO1 I AMET SENSO_V1_LO R . %07 7eis ti ki
LOW %,
] VO_SENSOR_ |5 0x0 WHE G | %A% GPIOO #i N T SENSE_VO_HI FRAE. T HRIER A4
HI HE,
0 VO_SENSOR _ R 0x0 WHJG , EhLER GPIOO 4 MK T SENSO_VO0_LO BRE. AT EHR/ER AL
LOW KEE.
6.7.1.64 fL/E3% VO
2% 6-76. SENSOR_VO ( i}t 0x58 )
fr ZB E i) RAME |39
7 RESERVED R/W 0x0 R o
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% 6-76. SENSOR_VO ( il 0x58 ) (4:)

TS P RME |
64 \S/(IEDIN_LAE)GRE_\/O re 050 GPIOO HiJE & T SENSE_VO_HI [RHIE |, GPIOO HiJ 4 S5 M . %M fE
- SENSORVO_ SR . O o AR
3 RESERVED R/W 0x0 R
VOLTAGE - e NN
_ — GPIOO HJE & T SENSE_VO_LO R , GPIOO HiJE {48 s . AL fE
20 |SENSORVO_ |RC A N T F Ty
6.7.1.65 {5 v1
% 6-77. SENSOR_V1 ( Hitt 0x59 )
o |7E % RME |
7 RESERVED R/W 0x0 R .
VOLTAGE_ GPIO1 HiJE & T SENSE_VA1_HI R , GPIO1 M EAL K ES S E i Ko EALAE
6:4 SENSOR V1_ |RC 0x0 B S
MAX 0 TR R L.
3 RESERVED R/W 0x0 R .
VOLTAGE_ GPIO1 HUIEME T- SENSE_VA_LO [l | GPIO1 HiEfL RS2 K /N, %A
2:0 SENSOR_V1_ RC 0x7 TE 32 I gl 2 .
MIN 7 FRRME .
6.7.1.66 XA T
# 6-78. SENSOR_T ( Ml 0x5A )
R 3 VL
7 RESERVED R/W 0x0 REE .
3 T SENSE. T _HI BRI (6 14 BISTEL B P R B8 0 K e, 120 75t i
6:4 TEMP_MAX RC 0x0 HE.
0 FFARMR
3 RESERVED R/W 0x0 ping=d]
3 G T SENSE.T_LO BRI 6 14 FSI P F T8 28 0 /N s, 2 4 et
2:0 TEMP_MIN RC 0x7 EEE R
7 BRI
6.7.1.67 CSI-2 551215
% 6-79. CSI_ERR_CNT ( izt 0x5C )
S *7 RAME |
, CSI2 R T A% 17 2.
7.0 |CSLERR CNT |RC 0x00 AR B 2 B VB S DR B R CSI-2 Hdi 0 14 i
6.7.1.68 CSI-2 (iR IRA
%% 6-80. CSI_ERR_STATUS ( #i}i- 0x5D )
TS *7 RME |3
74 RESERVED R 0x0 .
3 NP RRC 0x0 SR AT KB N B B SR S
2 CHKSUM_ERR |R/RC 0x0 FEANTEAE N B oA I 2148 36 AN 4l ( AN IE ) o
1 ECC_2BIT_ERR |R/RC 0x0 SRR AR 2 fir ECC 4518 ( RTTHIE ) .
0 ECC_1BIT_ERR |R/RC 0x0 TRRTERR AL PR E] 1 2 ECC #iik.
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6.7.1.69 CSI-2 5= ¥HEE 0 71 1

% 6-81. CSI_ERR_DLANEO1 ( #i1i- 0x5E )

T e BME |

! SOT_ERROR_1 |R 0x0 HIE 1 0 SYNC Fe#ilehi Single-bit £ - 1 5 iF .

6 |ierort - R 0x0 HIE 10 SYNC 751 0% (6 - AT i

5 |srast 1 R 0x0 1 1 HS iR R

4 RESERVED R 0x0 =

3 SOT_ERROR 0 |R 0x0 i#i% 0 : SYNC #4111 Single-bit i - 1 # 1F.

2 ERroro - R 0x0 3 0 : SYNC ¥ AU % kit - AT IE,
NTRL_ERR . e ] B

1 |srasT 0 R 0x0 I O+ HS RBER R .

0 RESERVED R 0x0 e

6.7.1.70 CSI-2 #iZHdEEE 2 A1 3

% 6-82. CS|_ERR_DLANE23 ( #ii Ox5F )

A FB %A BRIAME i
7 SOT_ERROR_3 |R 0x0 i 3 1 SYNC F5UH () Single-bit 4% - AT IE.
6 Eg;E)SRY_ ';C" R 0x0 i 3 1 SYNC FFUH I Z ALkt - RATHIE.
NTRL_ERR s s e
5 ﬁSRQs‘T_g - R 0x0 M 3 1 HS R o 42 B2
RESERVED R 0x0 TRE
SOT_ERROR_2 |R 0x0 B 2 : SYNC JFFIH1) Single-bit £5i% - AT H IE.
2 22;58{ ';C_ R 0x0 I 2 1 SYNC B HIZ iR - ArlH Ik,
CNTRL_ERR - s i s
! HSRQST_2 0x0 JWIE 2 1 HS 1 RBER A (42 4%
0 RESERVED R 0x0 {55y

6.7.1.71 CSI-2 5 iRET§IEE

# 6-83. CSI_ERR_CLK_LANE ( i1 0x60 )

r |z& e RiE P
7:2 RESERVED R 0x00 REH o

NTRL ERR N . N ‘o
1 (I-:|SRQS_T_CK6 R 0x0 CLK Ji : HS i sRBiat b s st
0 RESERVED R 0x0 1RE .

6.7.1.72 CSI-2 HIEa R L¥HE

% 6-84. CS|_PKT_HDR_VC_ID ( 1}k 0x61 )

S %7 BME |3

7:6 \L/gﬁﬁil’g— R 0x0 HH CSI-2 HUR ARk 1 B U 1D.
_ LONG_PKT_ ] N o

5:0 DATA_ID R 0x00 SkH CSI-2 a4k k% 1D,
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6.7.1.73 FIFB AR LTHE 0

# 6-85. PKT_HDR_WC_LSB ( Ht}it 0x62 )

A =323 eyt BRINE iE
LONG_PKT_

7:0 WRD_CNT_  [R 0x00 SRHE CSI-2 HE ARk G 2 T R 775 .
LSB

6.7.1.74 FH/W AR LFHE A

% 6-86. PKT_HDR_WC_MSB ( #i} 0x63 )

A FB B =i BINME UL
LONG_PKT_W
7:0 RD_CNT_ R 0x00 SRHE CSI-2 HE AR ki R T U= v 775 .
MSB
6.7.1.75 CSI-2 ECC
# 6-87. CSI_ECC ( it 0x64 )
A FEB B =i RINE LB
LINE_
7 LENGTH_ R 0x0 TR BRI F) (R 28 K AL
A4k
6 RESERVED R 0x0 e,
5:0 CSI-2_ECC R 0x00 kA BIE ALK CSI-2 ECC Fii.
6.7.1.76 IND_ACC_CTL
%% 6-88. IND_ACC_CTL ( Hiht 0xBO )
A FB HA BIME P B
7:5 RESERVED |R 0x0 178
(Rl B A7 AR 5
. JEPE AR VT A H bR
4:2 IA_SEL R/W 0x0 000 fPATGEN
001 : fHEAL AT 4788
AR5 ) B B
1 [IAAUTOING [RW 0x0 P R . SRS S | A 2 3 1,
A5 I
0 IA READ RIW 0x0 BN 2TERE IND_ACC_ADDR %5748 I A2 BT I 25 A7 a B e Uk i@ . 72
- BRI, SR EIE S E L IND_ACC _DATA ZfFe8 e HA FHEm
T A7 a5 e A 7 Bk Th

6.7.1.77 IND_ACC_ADDR

# 6-89. IND_ACC_ADDR ( H:tk 0xB1 )

R %7 RE |
— [IND_ACC_ B 75 17 B S -
70 | ADDR RIW 0x00 A B S I B E 1 8  25 0 B S

6.7.1.78 IND_ACC_DATA

% 6-90. IND_ACC_DATA ( #ifi- 0xB2 )

e |FR i BRNE BERA
IND_ACC AV ) 25 77 28 50
70 |pata W 0x00 BN A A7 4 218 IND_ACC_DATA fi1A]1 B2 5 N s BB 77 2% . SRHU% %517 48
23 A B AL B 25 77 28
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6.7.1.79 FPD3_TX_IDO
% 6-91. FPD3_TX_IDO ( it} 0xFO )

S %7 RE |
70 |igp - R Ox5F FPD3_TX_IDO : ID fR3% 1 545 «_7 .

6.7.1.80 FPD3_TX_ID1
% 6-92. FPD3_TX_ID1 ( Htht OxF1)

/A FB& vt BRIME TiBA
7:0 IF;D?’—TX— R 055 FPD3_TX_ID1 : ID B3 2 4545+ “U” .

6.7.1.81 FPD3_TX_ID2
% 6-93. FPD3_TX_ID2 ( Htlik 0xF2 )

fir FB HA BRNME PEH
7:0 lFEfZDe’—TX— R 0x42 FPD3_TX_ID2 : ID {515 3 545« “B” .

6.7.1.82 FPD3_TX_ID3
% 6-94. FPD3_TX_ID3 ( Hiht OxF3)

fr FB RA BRIME UL
7:0 IFE;DS—TX— R 0x39 FPD3_TX_ID3 : ID B4 4 545+ “9” .

6.7.1.83 FPD3_TX_ID4
% 6-95. FPD3_TX_ID4 ( H:hi 0xF4 )

(A B vt ERME PiEd
7:0 IFDP4D3—TX— R 0x35 FPD3_TX_ID4 : ID REGHIE 5 Mti © “57

6.7.1.84 FPD3_TX_ID5
% 6-96. FPD3_TX_ID5 ( i OxF5 )

A B e 3 BAE P B
7:0 IFDP5D3—TX— R 0x33 FPD3_TX_ID5 : ID fRAHIS 6 45 “37 .
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6.7.2 [H| By | A AY

JUAN T REH AL 15 6 5 7 [R) 2 U in] it vh () F A7 28 2 5 BRI R 2R SR RO RS ] o 25 A7 2% 07 1) 2 38 3o () 432 0 i) 2547
%% (IND_ACC_CTL. IND_ACC_ADDR #i1 IND_ACC_DATA ) f{Ia#:)5 WL AL . XL 27 asfr T R4 7o
25 (8] T () F% Hiu ik 0xBO-0xB2 4k

B FE b HE ML 20 K 15 B ¥ ) A Ay DUR R AT fe B | B B A A s imfs hhl | DRGSR a5 N B R 2 A7 2% o Bbab
BEHI AP T B shae |, A DR AR ER S N B 27 A7 48 J5 B BB fm AL st

SFEN, HidfEnT

1. 5N IND_ACC_CTL F /72 LLEREAT T 27 (7 28

2. 5N IND_ACC_ADDR a7 f7 4% PL ik & 417 2 m ks
3. [ IND_ACC_DATA %1785 N\ Hk 4

WIRAE IND_ACC_CTL Firssrh i E 7 Ashisiy | EEILE 3 2GS 7 28 A AL E 5 NS B 77
S FieE, Hadf2nr
1. 5N IND_ACC_CTL Z /723 LLEFEAT 75 B (7 2e b

2. 5N IND_ACC_ADDR #1728 L% B % 7 2w f%
3. M IND_ACC_DATA 5772315 L

U RAE IND_ACC_CTL #frash i & 1 Hahibhy , mHEIWIR 3 LGS 4743 e 7 B DR U X A 717

£
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6.7.2.1 PATGEN %7758

%% 6-97 JtH 1 PATGEN %5 785 KIAF M 2 IS 27 A7 4% - 3R 6-97 PR B i i A7 27 47 4 O % by 1l 240 D9 O B FA) 2
B, I HANBE RN

* 6-97. PATGEN &%

Huhk HFRHEEH

I RAR

ik

0x1 PGEN_CTL

PGEN_CTL

0x2 PGEN_CFG

PGEN_CFG

0x3 PGEN_CSI_DI

PGEN_CSI_DI

0x4 PGEN_LINE_SIZE1

PGEN_LINE_SIZE1

0x5 PGEN_LINE_SIZEO

PGEN_LINE_SIZEO

0x6 PGEN_BAR_SIZE1

PGEN_BAR_SIZE1

0x7 PGEN_BAR_SIZEO

PGEN_BAR_SIZEO

0x8 PGEN_ACT_LPF1

PGEN_ACT_LPF1

0x9 PGEN_ACT_LPFO

PGEN_ACT_LPFO

OXA PGEN_TOT_LPF1

PGEN_TOT_LPF1

0xB PGEN_TOT_LPFO

PGEN_TOT_LPFO

0xC PGEN_LINE_PD1

PGEN_LINE_PD1

0xD PGEN_LINE_PDO

PGEN_LINE_PDO

OxE PGEN_VBP

PGEN_VBP

OxF PGEN_VFP

PGEN_VFP

0x10 PGEN_COLORO

PGEN_COLORO

0x11 PGEN_COLOR1

PGEN_COLOR1

0x12 PGEN_COLOR2

PGEN_COLOR2

0x13 PGEN_COLOR3

PGEN_COLOR3

0x14 PGEN_COLOR4

PGEN_COLOR4

0x15 PGEN_COLORS

PGEN_COLORS

0x16 PGEN_COLORG6

PGEN_COLORG6

0x17 PGEN_COLOR7

PGEN_COLOR?7

0x18 PGEN_COLORS8

PGEN_COLORS

0x19 PGEN_COLOR9

PGEN_COLOR9

Ox1A PGEN_COLOR10

PGEN_COLOR10

0x1B PGEN_COLOR11

PGEN_COLOR11

0x1C PGEN_COLOR12

PGEN_COLOR12

0x1D PGEN_COLOR13

PGEN_COLOR13

Ox1E PGEN_COLOR14

PGEN_COLOR14

Ox1F PGEN_COLOR15

PGEN_COLOR15

S RHIL V] Ir) I 28 3 G R NN BT . 3R 6-98 e 1 T R g b U i R Y ARG

# 6-98. PATGEN 1 i 2K B ALHL

Vi \ R \ o
KR
R R [
AR
w w E2N
STRrERBRIA (i
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% 6-98. PATGEN V5 RI2BRIRIE (42)
Vj KA KRG P8
n 0 R E AR E

6.7.2.1.1 PGEN_CTL #77%% ( bk = 0x1 ) [BRIA{E = 0x00]
# 6-99 J&/R T PGEN_CTL.

REIFNC R,
%% 6-99. PGEN_CTL #7E87 BBl
pr FB eS| BRIME L
71 RESERVED R 0x0 (3]
0 PGEN_ENABLE R/W 0x0 B H B kA48
1: BBk R LS
0 : EH EB R A 38

6.7.2.1.2 PGEN_CFG #77## ( #ihik = 0x2 ) [ERIME = 0x33]
# 6-100 JE7/r 7 PGEN_CFG.

A EIESMINSE
%% 6-100. PGEN_CFG &7 5B
Br FB KA BRIAE BH
7 PGEN_FIXED_EN R/W 0x0 [ 2 B A
VB ZAL P R 4
0 : RILRA LR
1 RIEREE RO R
6 RESERVED R 0x0 e
5:4 NUM_CBARS R/W 0x3 FokEE

00 : 1 MEMK

01: 2 MEME

10 1 4 MREK

11 : 8 Mm%

3:0 BLOCK_SIZE RIW 0x3 ok,

B[ R ORI | B e R afF BN, DTN
AL RVFRMEN 1 & 12,

6.7.2.1.3 PGEN_CSI_DI #7455 ( H#hlik = 0x3 ) [BRAE = 0x24]
# 6-101 J&7r 7 PGEN_CSI_DI.

AT EEIHINSE S
% 6-101. PGEN_CSI_DI #F7# % F & UM
A TR XA RIME k]
7:6 PGEN_CSI_VC RIW 0x0 CSI M B bR IR AT
W7 B HIAE B E AR IRAF G CSI Bl B i R I
5:0 PGEN_CSI_DT R/W 0x24 CSI HfE25m
T BURHIE AR IR CSI Bl i AR RME. BRIME (0x24) 7R
RGB888.
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6.7.2.1.4 PGEN_LINE_SIZE1 %773} ( #uht = 0x4 ) [ERIAE = 0x07]
% 6-102 275 7 PGEN_LINE_SIZE1.

A EIENI NS
% 6-102. PGEN_LINE_SIZE1 FE5 7Byt
R FB KA BRI ]
7.0 PGEN_LINE_SIZE[15:8] |R/W 0x7 BRI I 2 ST KN B A T o SRR AT R | DA i
. %T 640 (R 2T % , BIAE & 1920 737,

6.7.2.1.5 PGEN_LINE_SIZEO %7752 ( Hul = 0x5 ) [ZRIME = 0x80]
% 6-103 & T PGEN_LINE_SIZEO.

pAEIEI NS
% 6-103. PGEN_LINE_SIZEQ H 758 B iiH
Rr FB P ;M L
7:0 PGEN_LINE_SIZE[7:0] |RW 0x80 BRI B AT KN R AR R4 o SR RAT K, DA A
. %HT 640 RZATHEE , BINKE L 1920 T4,

6.7.2.1.6 PGEN_BAR_SIZE1 & 77#% ( #iik = 0x6 ) [ERiA{E = 0x00]
#* 6-104 JE/~r 7 PGEN_BAR_SIZE1.

A EES M SE
% 6-104. PGEN_BAR_SIZE1 &5 F i
iz FB KA BRI BB
7.0 PGEN_BAR_SIZE[15:8] |R/W 0x0 BRI 5 2 B R (5 KN B A A . IR IS B | B

FHCONRAL BB TR G MR OKUSIITABIG. &5
Fta 2 i PGEN_LINE_SIZE {8 5E IR R A5 HE o

6.7.2.1.7 PGEN_BAR_SIZEOQ & 178% ( #idk = 0x7 ) [ERIA{E = 0xFO]
# 6-105 J£7~1 7 PGEN_BAR_SIZEO.

A EIEI M S8
% 6-105. PGEN_BAR_SIZE0 27587 B i B
r FR R BRIME Pi8
7:0 PGEN_BAR_SIZE[7:0]  |RW ) B % 2R R S RN AT 2 T . R R B IR R | D

FAONREAL. WERA TG MR OEZUSMFTE i, B4
F 0% i PGEN_LINE_SIZE 18 5E XTI & F i 5E .

6.7.2.1.8 PGEN_ACT_LPF1 %73 ( #ulk = 0x8 ) [BRiME = 0x01]
% 6-106 J&7% T PGEN_ACT_LPF1.
RFIRC R,
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% 6-106. PGEN_ACT _LPF1 &7

pr FB KA RME ki

7:0 PGEN_ACT_LPF[15:8]  |R/W 0x1 R AT 5
R BT U R A A o BN E BRI 480 M R
TR

6.7.2.1.9 PGEN_ACT_LPFO #4745 ( Hbhit = 0x9 ) [ERIAE = OXEO]
# 6-107 J£7~r 7 PGEN_ACT_LPFO.

AGIEINNSER
# 6-107. PGEN_ACT_LPFO0 %783 7Bt it i
fr |FB e BRME Lk
70 PGEN_ACT_LPF[7:0] R/W OxEO BRI AT EL

FEWOA REARAT B R AARA 271 . BOABCE VAR 480 AN X3
178

6.7.2.1.10 PGEN_TOT_LPF1 %773 ( Hfihit = OxA ) [BRIME = 0x02]
% 6-108 J&s T PGEN_TOT_LPF1.

A EES NS
% 6-108. PGEN_TOT_LPF1 S 7758 Bt il BH
Br FB K BRI BB
7:0 PGEN_TOT_LPF[15:8] R/W 0x2 AR AT L
04 T TS B E P ORISR AT B Joe e 4

6.7.2.1.11 PGEN_TOT_LPF0 %752 ( M3 = 0xB ) [BRi\{H = 0x0D]
% 6-109 J&7% T PGEN_TOT_LPFO.

R [\ BC AR .
% 6-109. PGEN_TOT_LPF0 &5 7Bt i
R FB El BRI BB
7:0 PGEN_TOT_LPF[7:0] R/W 0xD FEMEAT R
L4 T T RATE P ORI AT SR B M R 4

6.7.2.1.12 PGEN_LINE_PD1 &775% ( #ulik = 0xC ) [ERiAfH = 0x0C]
# 6-110 J&/r T PGEN_LINE_PD1.

A EIESMINSE
% 6-110. PGEN_LINE_PD1 /728 FEX i BH
Br FB KA BRiME BEA
7:0 PGEN_LINE_PDI[15:8] R/W 0xC 2 JE 1A
SR W E AT 27 | L A0/FC AR,

6.7.2.1.13 PGEN_LINE_PDO %77%% ( #uik = 0xD ) [BRiA{E = 0x67]
#* 6-111 JE/R T PGEN_LINE_PDO.
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A EIEE NS
% 6-111. PGEN_LINE_PDO %772 7B
L FB HA BRIME B8
7:0 PGEN_LINE_PDI[7:0] R/W 0x67 28 JE 1A

M SR A 27T, BL40/FC Jy i,

6.7.2.1.14 PGEN_VBP #f£8% ( Hihik = OxE ) [BRiAE = 0x21]
# 6-112 JE/" 7 PGEN_VBP,

A EEMIISE R
% 6-112. PGEN_VBP &5 Rk
Br FB R BRIME BH
7:0 PGEN_VBP R/W 0x21 FEEJEIR

VR ABL AR A T BV B 0 o (K 2 LS 9 ) WL {EL3R 4 FrameStart #4fi &2
AN — AN LSS 2 18] T FAT 2

6.7.2.1.15 PGEN_VFP % 7£% ( Hilk = OxF ) [BRIAE = 0x0A]
#* 6-113 J&/r T PGEN_VFP,

A EIES NS
% 6-113. PGEN_VFP & 787U
B FB KA BRiME L
7:0 PGEN_VFP R/W 0xA I BRI

B PR Y B T B P 3 B ROV o SRR AR — M LAAT AN
FrameEnd $#i L2 18] )7 BRAT 40

6.7.2.1.16 PGEN_COLORO % 77#% ( #uht = 0x10 ) [ERIAME = 0xAA]
7 6-114 J&7~ T PGEN_COLORO.

A EIENIM IS
% 6-114. PGEN_COLORO & 7£32 F Bt i B3
r FR HT BRI L
70 PGEN_COLORO R/W OxAA B &k A= 2851t 0
W TFBEROERTY | S5 E R % 0 W K% 1 55 5
fH.

X E RO TG | %5 A A i i 2 R 2k B R SR — A0

6.7.2.1.17 PGEN_COLOR1 %78 ( bt = 0x11 ) [BRIME = 0x33]
7 6-115 &7~ T PGEN_COLOR1.

A EEI NS
58 R 15 Copyright © 2024 Texas Instruments Incorporated
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2 6-115. PGEN_COLOR1 &7 8Bt B

b TR b il BME BLHI

7:0 PGEN_COLOR1 R/wW 0x33 KB R AL B 1
MTSHEROKEE | ST FRERIER 0% 1 RIS 5
H.
T E RO |, w7255 1] R O 2k B 28 A1

6.7.2.1.18 PGEN_COLOR2 #7743 ( #uht = 0x12 ) [ERIA{H = 0xFO]
#* 6-116 J&/r T PGEN_COLOR2.

REIRCRER,
% 6-116. PGEN_COLOR2 % f£52 F B ¥ B3
pr FR HT BRIME L
70 PGEN_COLOR2 R/W OxFO B &k A= 28 i, 2
WFBEROLRTY | S5 R 0% 2 W K% 1 55 50
.
b [ R 4 B | %2 17 b R e 4 B = A

6.7.2.1.19 PGEN_COLORS3 #f7£#% ( bt = 0x13 ) [BRIAMH = Ox7F]
% 6-117 J&7x T PGEN_COLOR3.
RFIRC B,

% 6-117. PGEN_COLORS3 %8B i B3

™

FB

R

BIME

]

7:0

PGEN_COLOR3

R/W

Ox7F

B R A A 3

WTSHEROKE | ST AR 0% 3 RIS 7 5
H.

XTI e R AR T | 1% AT A7 d s ) I e R R R R B DU A1

6.7.2.1.20 PGEN_COLOR4 % 77#% ( #uht = 0x14 ) [ERIAME = 0x55]
7% 6-118 JE&/r T PGEN_COLOR4.
R[] B R

% 6-118. PGEN_COLOR4 & 1732 B 4 B

BL

TFB

el

BME

BLH

7:0

PGEN_COLOR4

R/wW

0x55

K R A2 4

XTZHEROKAN | ZFFaREHER 0% 4 WIRAE K 775 5
1A,

YT EE RO EIE |, a5 745 P2 [ R 2% R R 38 A 571

6.7.2.1.21 PGEN_COLORS %752 ( Hiht = 0x15 ) [BRiAMH = 0xCC]
% 6-119 J&7% 7 PGEN_COLORS.
RFIRC R,
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2 6-119. PGEN_COLORS5 & 78 Ji BH

fr

FB

XA

BMAE

L

7:0

PGEN_COLORS5

R/W

0xCC

B R A 4B 5
MTSHEROKEE | RF SRR % 5 W A%
H.

T E RO |, w7252 ] R O 2k BT 3 AN 1

T

6.7.2.1.22 PGEN_COLOR6 #7752 ( Mt = 0x16 ) [BRIAfH = 0xOF]
% 6-120 /5 T PGEN_COLORG.

REIRCRER,
% 6-120. PGEN_COLORG6 75 FB i Bl
pr FR HT BRIME L
70 PGEN_COLOR6 R/W OxF B kA28 5t 6

XFSEROKEN | ZHEFSEHER 0% 6 WIRAIEMN
fH.

X E RO BTG | %55 A A i 2 R 2k BB R SR AN 9

AT

6.7.2.1.23 PGEN_COLOR7 #f7#% ( bk = 0x17 ) [BRAMH = 0x80]
% 6-121 J#/x 7 PGEN_COLORT7.

A EIEI NS S8
% 6-121. PGEN_COLOR7 &% 7B Ui iH
e TR HH BRI L]
7:0 PGEN_COLOR7 R/W 0x80 R & st 7
MFBEROLRIY | S5 REHIER % 7 1R KL 7150
.

T EEROAKETE | ey Al e R o s BIE R E\

=

6.7.2.1.24 PGEN_COLORS %775 ( Ml = 0x18 ) [BRi\ M4 = 0x00]
% 6-122 JE7< T PGEN_COLORS.

AEEI NS
% 6-122. PGEN_COLORS & 75 B it Bl
e FB e BRIME L
7:0 PGEN_COLORS8 R/W 0x0 B R A EiE 8
T e R BTG | %17 e [ s R 4% BRI S A 4
6.7.2.1.25 PGEN_COLOR9 & 77#% ( Hbht = 0x19 ) [ERIA{E = 0x00]
% 6-123 ¢/~ 7 PGEN_COLOR9.
REIENCRR,
% 6-123. PGEN_COLOR9 #7757 Byt i
Bz FB R BRI PEA
7:0 PGEN_COLOR9 R/W 0x0 K kA #s it 9
0TRSO | %A1 R s e RO & RS A 2.
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6.7.2.1.26 PGEN_COLOR10 773y ( Huht = 0x1A ) [BRIAME = 0x00]
% 6-124 J#/~r 7 PGEN_COLOR10.

A EIENI NS
% 6-124. PGEN_COLOR10 Z{E5 Bt i Bl
R FB KA BRI ]
7:0 PGEN_COLOR10 R/W 0x0 B KA w10

XTREEROKETE , A s e O & BN S+ A
L:E

6.7.2.1.27 PGEN_COLOR11 %7742 ( Hult = 0x1B ) [ERIME = 0x00]
% 6-125 J&75 T PGEN_COLOR11.

RFEIRCR R,
% 6-125. PGEN_COLOR11 &7 B H
pr FR HT BRI L
7:0 PGEN_COLOR1M1 R/W 0x0 B K A= S8 it 11
R A L L AR T 2 S | AT - AL o SN
4,

6.7.2.1.28 PGEN_COLOR12 #774% ( #ihit = 0x1C ) [ZRIMH = 0x00]
% 6-126 JE; T PGEN_COLOR12.

A EIESMINSE
2% 6-126. PGEN_COLOR12 HF 887 H
Br FB KA BRiME BEAH
7:0 PGEN_COLOR12 R/W 0x0 K kg8 Bt 12

T EROKETE | ZE ARl ER & EIENE =4
LE

6.7.2.1.29 PGEN_COLOR13 2 f7#% ( #ulit = 0x1D ) [ERIMA = 0x00]
% 6-127 J&/~ 7 PGEN_COLOR13.

A EIEI NS 8
% 6-127. PGEN_COLOR13 {7887 B i8]
r FB R BRIME Pi8
7:0 PGEN_COLOR13 R/W 0x0 K kA 2Bt 13
XTI R 2 T | %27 A [ i R a4 BB R DU A 5
i,

6.7.2.1.30 PGEN_COLOR14 %7758 ( #ilik = OX1E ) [ERIAME = 0x00]
% 6-128 £ T PGEN_COLOR14.
R BB R,
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% 6-128. PGEN_COLOR14 {788 BB

fr

FB

XA

BMAE

L

7:0

PGEN_COLOR14

R/W

0x0

B R A4 14
T REEROKETE |, A a s e B Ok MRS+ AT
iE

6.7.2.1.31 PGEN_COLOR15 7758 ( #ilik = 0x1F ) [BRIME = 0x00]
% 6-129 J£; T PGEN_COLOR15.

A EEE M SN
% 6-129. PGEN_COLOR15 {75 B i e
i TR HH BRI B
7:0 PGEN_COLOR15 R/W 0x0

KRR 2B 15
XTI R R ETE | i A AE A ) [ R 1 2k BRI 3R S A
i:E
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6.7.2.2 BRI F %

F 6-130 FIl T B ZF A7 2% (A7 it 35 WG 25 A7 2% . 3R 6-130 PR H K BT a7 A7 5% D A% b hi 40 S 00 R B 1 31

B, HFHAN LT AN E.
% 6-130. ANALOG FHi%

R 257 =t FHBLK 4y
0x4B TEMP_RAMP_DYNAMIC_CFG TEMP_RAMP_DYNAMIC_CFG BIAE
0x4C TEMP_RAMP_STATIC_CFG TEMP_RAMP_STATIC_CFG i

B IR BT ) A2 5 i T 3 SN R BT, K 6-131 JER 1 IE AT IR ER 2 TR ) 2R A ARG

R 6-131. BT W 2R BARS

KT \ ) \ L
S E KA
R R [
=P
w w E2N
5 B R
n | | S0 LR B IA

6.7.2.2.1 TEMP_RAMP_DYNAMIC_CFG %748 ( #ihk = 0x4B ) [ERi\fE = 0x8X]

% 6-132 JE/x 7 TEMP_RAMP_DYNAMIC_CFG.

A EIES NS

% 6-132. TEMP_RAMP_DYNAMIC_CFG 128 B i B

B FB eS| BRI L

7 RESERVED R 0x0 e

6 RESERVED R 0x0 Pl

5 TEMP_RAMP_OV R/W 0x0 TR
Y7 By Ox AT R R IR T4 B T 2

4 RESERVED R 0x0 138

3:0 TEMP_RAMP_DYNAMIC |R/W 0x0 S BSEE

_CFG IR AT B R S A B R . A E SIS B B

73117 “REWILHIL .
L < -10 ¢ Bl - 1
10 < R < 35 1 ASHURE
35 < IREF <100 : [A{E + 1
IR > 100 : [FiE + 3

6.7.2.2.2 TEMP_RAMP_STATIC_CFG %7743 ( #iht = 0x4C ) [2RiAfH = 0x00]

% 6-133 J& /= 7 TEMP_RAMP_STATIC_CFG.

A EEI M S8

2% 6-133. TEMP_RAMP_STATIC_CFG £ Z B i Hf
Br FB FA BRIME i
7 RESERVED R 0x0 1588
6:4 TEMP_RAMP_STATIC_C |R/W 0x0 ST S E
FG 1E R % 5 B By 0x3. S 7.3.1.1 45 “R49)
VYA
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% 6-133. TEMP_RAMP_STATIC_CFG FFRF B (4)

A FB e s BRME ViEH
3:.0 RESERVED R 0x0 1R
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7 ML FSEHE

&iE

PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MAER

DS90UB953A-Q1 FIC & fift 5 #% 2 18] (R EE RS P 26 AN R B 1% . 28— AN R IE MBI |, HARFRIs Tl R e
ik 4.16Gbps 1754 5 8 1%38 18 5 FH A 20MHz 3] 2.1GHz (K45 55 . 55 = 2% MR A% e M B 2 3] BB AT 28 10 I 1738
B, e H4EM 10MHz 3] 50MHz bR FRETZ T .

N T AEIX AN B S BERR E W B AT |, B AT SR AR 2 2 IR L ER A B 50 Q HIASMERHPT. 5% 50 Q RRERHPTAY
Mz SEAE B TR A 2 B R AE S SO, TS AR

7.1.1 [FHBIHHE

DS90UB953A-Q1 B &2 FrlAHl 25 it i (POC) J7 ik R NI FEAL A RSl . R AIX P 7 iEN | H il s
B OO < XU 35 1) A2 Wi 508 4% San BT B AR TR0 A 52 ( TR) b e 2 ) b AT A r . Lhe T v e P JE 0 P9 4% B 08
2 B S B B AR R 2 S P 6 B DA B S R A B LR AT LR AR ] 71 R

Sensor Module Automotive ECU
DC-DC Power
Regulators Source
8 P PoC %
oC Coaxial Cable °
A 4 — p— v
POWER
Caci < Cact
Image Sensor [—] FPD-Link Il 1] < > L( FPD-Link Il =]  Processor
9 — Serializer / FPD-Link Il \ Deserializer |—] SoC
Braided
Cacz Shield Chro2
Rrerm Rrerm

+

\\}4

B 7-1. A diftd (PoC) RAE

WAL PoC M4 /ER EME LY = 1k Q BHPUR AL S 2% 580 5 &5 B B OB BR T . 8= PoC M 4% BBt
A By T e TE S B R A AN SR B SRR . B T RS SO R B TE SR fac (9 YVao AT LIRJE
1F I RS T AR froo (ERE , vt il 7 20 2 1 1 i hn vk (45 R T4 PCB. fid: 4% PCB FIFLZE ) 2
IR ) A RGEE SRR NSFER B FERR ] | 17 3R G4 T 5K HUIR B A i sl 2 2% D) R

1. ARNEDPRME FPD-Link #iFE XM FHEEMHEELSHER | HKA Tl
2. PoC M#F PCB Lilvnd i 4k KT A sef-# 2 m PCB HUFET . TI i 1 Bk il e 4> 5ot PCB AR S5 F IR Tl 23
We , fELA ZBTiH AL I TR TR Dy B A R SRR B PR 1) o

K 7-2 @R T i T “4G” FPD-Link I 7= PoC M4& | Hrhf14 DS90UB953A-Q1 1 DS90UB954-Q1 BE
DS90UB960-Q1 X} , BA 7 50Mbps (%2 fecc = 25MHz) T iz 1T B n) il iE P K 7E 4.16Gbps (frc =~ 2.1GHz) T
BATHIIE @ TE . 250 2 B H B AR (el 3B R, HoAth PoC MIZE sk nl LA | JF HAE B AT 23 AR £f AR L m]
REH ATANH
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VPoC

FBs

FB2

FB,

CAC1
1 ] DOUT+

33 nF to 100 nF
R» Cacz
e I} ] DOUT-

499 Q
15 nF to 47 nF

NOTE:
Cac1, Cacz (Design Parameters Table)

&l 7-2. “4G” FPD-Link Ill {747 PoC M%%

R 715 T iZ45E PoC MZ AT L. TEERE , SRERLER PSR S B B R AR . Rt , UK

M2 M2 P IR FFE 150mA LLR .
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£ 7-1. “4G” FPD-Link lll PoC M4 [ ITAt:

g | SEHE P BB T

HHJESS , 10uH , 0.288Q (it AfE ) , 530mA ( f/ME | Isat. Itemp )
30MHz SRF #/M# , 3mm x 3mm , i

FHR S, 10pH |, 0.288Q (I AfH ) , 530mA ( f/MH , Isat. Itemp ) LQH3NPZ100MJR Murata
30MHz SRF ( #z/M& ) , 3mm x 3mm , AEC-Q200

HHE S , 10pH , 0.360Q ( HKfH ) , 450mA ( f/MH , Isat. Itemp )

LQH3NPN100MJR Murata

! L1 30MHz SRF ( f/ME ) , 3.2mm x 2.5mm , AEC-Q200 NLCV32T-100K-EFD TDK
HLEA% , 10pH , 0.400Q ( JLAI{E ) , 550mA ( f/MH , Isat. Itemp ) )
39MHz SRF (JUI2{ ) , 3mm x 3mm , AEC-Q200 TYS3010100M-10 Laird
FLEAE , 10uH , 0.325Q (FeKfE ) , 725mA ( fi/MH , Isat. Itemp ) )

’ ‘ ’ ' TYS3015100M-1 L
41MHz SRF ( #7844 ) , 3mm x 3mm , AEC-Q200 S3015100M-10 aird
SRR 1GHZ Ty 1.5kQ | 85°C. 500mA ELiii ik

‘ ‘ BLM18HE152SN1 Murat
0.5Q , 0603 SMD , il 8HE152S urata

3 FBI-FB3 | : e
YEURHITR | 1GHZ I 1.5kQ |, 85°C. 500mA ELifit ik BLM1BHE 152571 Murata

0.5Q , 0603 SMD , AEC-Q200

B T 4% PoC ES T2 41 , A5 ELAIAT o U 4 S

o HRUMOTON (B RPCURRIIRE TALI A ) R AR B AL P AT e e A0 L
Gtk LR

© PR A SOV DGR , AEE AR 7RO P T  RAIAE , LATE IR EE i/ L
HUEFE.

© TR AR R | RS RT . WIERR S IC TR E R | B (e AR ek
WIE 53— MIATLR R B0k, R T R TLIE B AR BE RO

o ONBHES| RSB S AR TR 1000 %AME S, WIS A B ENE BRI 500 it
.

o HEFERAE 49,90 F BRI TEIE B B SAR 55 S A 2

9 7-2 B T 44T AR 28 BRI 5 PCB A%k ( MO ARSRAPRE: ) POZUHFIE . 1EI R LA B A

KRR | A5 PoC %S (5.

R 7-2. BT PoC ML i PCB MR

2% B/ME HAE BAE| #4r
L A SRR 228 5] i i PCB A4k 5
trace . RE cm
K
Zyace 3 PCB Azt FH AT 45 50 55
Zeon  HEPEAR (D% ) RRMERET 40 50 60

W IUL T REW/IN H AT 80 Vpoc N ( MR AR B A BRHAE . B4 PoC JofF B STSIE ) o 8
Vpoc HLEFFESIMASMIERE LS (> 10uF) A7 B TBEAIK Veoc BN IRIE AL 5.
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7.2 HLAIN A

DS90UB953A-Q1 1.8V
L]
oo Y01 X oorel VDDD_CAP vDDD A
l1ouF J:o_uurlo.omF 0.01pFi imF =
VDDDRV_CAP  \DDDRV - o —
fOpF io.wF io.owF 0.01pFi i W B2
PP irams S— VDDPLL_CAP VDDPLL *—o
l10pF lo.mF l 0.01F] 0.0'IpFi i 14F FB3
T 0.022pF
External Clock LPF1
Input for Non- < ———» CLKIN
Sync Mode
—»| CSI_CLKN LPE2
——»{ CSI_CLKP 0.1gF =
——»{ csI"boN ’ i
————»{ CSI_DOP
CSlI-2 ——»{ CSI_D1N
Inputs ——»{ csi'D1P
—»{ csi"b2N
——»{ CSI_D2P
——»| CSI_D3N C1 Serial
——»| CSI_D3P DOUT+ i} 8 FPD-Link
pouT- [—— th
C2 49.90 Interface
1.8V
Optional
HW Control 18V
1.8V Ri1
MODE
R2 R3
10kQ CLK_OUT /DX
R4
SW PDB
Control i >10pF
GPIO <«——» GPIO_0 NOTE:
Control < » GPIO_1 C1, C2 (Design Parameters Table)
Interface ¢ > gs:g—g
— R1, R2 (see MODE Setting Table)
1.8V or R3, R4 (see IDX Setting Table)
3.3V
Rey Rey FB1-FB3: Z=1kQ (@ 100 MHz)
DCR < 500 mQ
12C < »| 12C_SCL RES1 }——x
Bus < RESO i i
< > Rpy = To determine the appropriate
< »| [2C_SDA PU
Interface - DAP (GND) pull-up resistor for the system, refer to
"I2C Bus Pullup Resistor Calculation,
SLVA689"

B 7-3. SRR E R SR

t

68
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DS90UB953A-Q1

hd

<

10uF

I

0.1pF i 0.01pF,

i

il

01uF io.owF

fOpF
X

ipr l

External Clock

0.1uF i 0.01pF]

Input for Non- < ——p
Sync Mode
—>
—>
—>
—>
CSlI-2 —>
Inputs —
—>
 —
—>
—
1.8V
Optional
HW Control
1.8V R1
R2
10kQ
sSw
Control i >10uF
GPIO D E—
Control < >
—>
Interface ¢ »
1.8Vor
3.3V
Rey Rey
12C < »
Bus <
Interface < >

VDDD_CAP VDDD
VDDDRV_CAP VDDDRV
VDDPLL_CAP VDDPLL
LPF1
CLKIN
CSI_CLKN
CSI_CLKP LPF2
CSI_DON
CSI_DOP
CSI_D1N
CSI_D1P
CSI_D2N
CSI_D2P
CSI_D3N
CSI_D3P DOUT+
DOUT-
MODE
CLK_OUT/IDX
PDB
GPIO_0
GPIO_1
GPIO_2
GPIO_3
12C_SCL RES1
RESO
12C_SDA DAP (GND)

1.8V
L]
n ——
o.ounri iWF =
. | I
o.omFi i‘lpF e
N —
0.01pFi in B3
T 0.022uF
I ., cL
0A1p|=:L
Cl == Serial
< » ::"PD—Llnk
’ Interface
c2
1.8V
R3
R4
NOTE:

C1, C2 (Design Parameters Table)

R1, R2 (see MODE Setting Table)
R3, R4 (see IDX Setting Table)

FB1-FB3: Z = 1 kQ (@ 100 MHz)
DCR < 500 mQ

Rpy = To determine the appropriate
pull-up resistor for the system, refer to
"I2C Bus Pullup Resistor Calculation,
SLVA689"

K 7-4. B AIERE STP
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7.2.2.3 NERFa EAS 55 3%

DS90UB953A-Q1 HL A5 =AU 415 % % GND [N 2 /E42. VDDD_CAP. VDDDRV_CAP #I VDDPLL_CAP |
JEVRT A1 5 PN A s ) LSS5 % . T iU 51 A — AN i%#:2] GND (1) 10uF. 0.1uF 1 0.01uF H%
#%o 0.01uF FLAAS DU A] BESEIT 55 1% 5| HICE

7.2.2.4 AR IEP RS M

LPF1 A1 LPF2 5 T ik e A 28 2 8 N &6 PLL % . LPF1 244517 VDD_PLL 51 ( 5180 11) bR —
A~ 0.022uF [FHLZE A . 3R LPF1 fil VDDPLL 2 [8] [ HE 25 4% DA 20U AT /NS P — N3RS . LPF2 b2 — A
0.1uF HIZE3s |, ¥ 5| %% GND. Hi—A PLL A= H T sf AT AL sk i &, 1 %5 — > PLL FHF CSI-2
PRI 1. ABA FIIX Ll 5] A e 5 £ BRI DSO0UB953A-Q1 H PLL HITERE | DRI HEL 2 2% 00 A5 S AT B 322 1 51 I
B, IR H A FBUR AT REJR/NIA B 1 B P AR .

7.2.3 48

WA T IR R a RN LP BRI HS B, 2 5 IR — A7 B B THIE 2 24 DS90UB953A-
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7.3 BRI SCAN

V2R D FL S RO AN RT3 70 412 (4t S PSR I 5| B o SRR AR Dy 17 I 2 VL B AN () 0 2 <2 1] B O DR M 7 2 o 3
WANTEAE PCB _EAT BT [H o A7 SR L8 v i B 45 2R L8 rpL Y 5| IS (367, W8S 0 7 BIACE R 2) g —
o ERLERFLT , WU AR g R ARy PLL SEHUR B SR 5 F A

7.3.1 _LERF
DS90UB953A-Q1 i _EHLF5 40 T ik

VDD18
770 |
~" «—T2—»
< T > T3
)
&l 7-8. HLURET
R 7-4. IR RS F B 7 B
24 w®/ME JeRUE BRfE Hfr bar o
TO  VDD18 LFHfA 0.05 ms 75 10/90%
T1  VDD18 % PDB 0 ms # VDD18 F5 )
T2 PDB f# & {7 Fif (] PDB i L T[] 1 ms
T3 PDB & HLF- 2 R 1 1) ko 8 52 3 ms WAL (A )
T4 PDB #| 12C whk 2 ms WS BRI
B ¢ R

7.3.1.1 RG¥IHEL

TEVURAL MR B 23 2 28 25 F1 DSO0UBO953A-Q1 Z [8] B EEE MG |, RGEM T A B AT 2R FE VI b BT i £ 1)
Wi EFEFPPIN AP BIAUS | FFAT S S0 0] F N EH B B3 B S ) d TE R AR B, DR AR AR BT R A
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BT, %t 12C B 1M 2803 (0x0A = 0x12) BEATwFE . IXFE |, B H AT 88 12C MR AE AL A AR B b by 30 1R) 4 3]
EANEFE | REYE R R A S BT ) I [A]
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TR EASSEE. FSREMHTEHEERNESINRE. EVIEIHE , EUCHEBERL 2745 0x4C[6:4]
TEMP_RAMP_STATIC_CFG &} 0x7. HilZ&fi4: TEMP_RAMP_DYNAMIC CFG HIME NGB IR T &F
PPN o 38 A ) i A A1 0 336 il il i 189 5 065 A TR, FE AL % 1) TEMP_RAMP_DYNAMIC_CFG LRIl . s 4T 3RS
7 i 5 R iR B 22 ) SENSOR_STS 2[2:0] Wik . # 7-5 ol TR EmMEME. & BN HRMARE | K
TEMP_RAMP_DYNAMIC_CFGI5] # & Jy 0x1.

R 7-5. & RENSERE WP

iR 28 0x53 SENSOR_STS_2 [2:0] IS RE (°C) LB RS E
0 T<-30 1
1 -30<T<-10 -1
2 -10<T<15 0
3 15<T<35 0
4 35<T<55 1
5 56<T<75 1
6 75<T<100 1
7 T>100 3
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7.3.1.1.1 B BRI BRI BB

# Deserializer Settings
desAddr=0x7a
serAlias=0x1A
# Deserializer configuration for I2C passthrough
# Refer to Deserializer datasheet for I2C passthrough configuration
reg_0x58 = board.ReadI2C(desAddr,0x58)
reg_0x58 = reg_0x58 | 0x40
# Enable I2C Passthrough
board.writer2c(desAddr,0x58, reg_0x58)
temp_code = board.ReadI2C(desAddr,0x53)
# DS90UB953A-Ql Settings
board.writer2C(serAlias,0xB0,0x04)
board.writeI2C(serAlias,0xB1l,0x4B)
dynamic_config_ori = board.ReadI2C(serAlias,0xB2)
temp_ramp_dynamic_config= dynamic_config_ori | 0x20
board.writeI2C(serAlias,0xB1,0x4C)
temp_ramp_static_config=board.ReadI2C(serAlias,0xB2)
temp_ramp_static_config=(temp_ramp_static_config & 0x8F) | 0x70
board.writeI2C(serAlias,0xB2, temp_ramp_static_config)
board.writer2c(serAlias,0xB1,0x4B)
dynamic_offset= { 0: -1,

1: -1,

’
’
’
’
’

NouihwN
WHRRROO I
o

board.writer2C(desAddr,0x58, reg_0x58)

# wait for deserializer lock time

board.writeI2C(serAlias,0xB2,temp_ramp_dynamic_config + dynamic_offset[temp_code])
reg_0x58 = reg_0x58 | 0x20 # Enable all auto ACK I2C Passthrough on deserializer

board.writeI2C(serAddr,0x01,0x01) #soft Reset to apply serializer updates, reinitialization of Tock

7.3.2 §f# (PDB)

Hi AT 4 —A> PDB i A\ 5| ISR 5 ] a8 AR s oG WT . b 51 BV eT dy A @A 2o VDD #EAT#4) , Heh VDD =

1.71V % 1.89V. HEHR EHFTE BEfEE G , PDB 248 N .

24 PDB #IRSNR AP, TR O 51 IERE) 2 OV 270 3ms J5 FERSIZ 5| ISk LK S Ay fF. /£ PDB H

2 LR F) VDD WAL, FRE—A 10kQ [ B FHAN—/> > 10pF 4 i .

¥ PDB YA AT E S F G |, JRR T i e as RAOVBOME . 5, W BUEMEER |, TI @ BGHRR

AR LA R
ffa{ffE VDDPLL 2 #i8%5 VDDPLL [FiinH# VDDDRV.

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: DS90UB953A-Q1

English Data Sheet: SNLS643


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSJI8
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSJI8C&partnum=DS90UB953A-Q1
https://www.ti.com.cn/product/cn/ds90ub953a-q1?qgpn=ds90ub953a-q1
https://www.ti.com/lit/pdf/SNLS643

13 TEXAS

DS90UB953A-Q1 INSTRUMENTS
ZHCSJIBC - MARCH 2019 - REVISED APRIL 2024 www.ti.com.cn
T4 45

7.4.1 #3755
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7.4.1.1 CSI-2 3575
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7.4.2 bl

K 7-11 F1l 7-12 JB7x T DS90UB953A-Q1EVM 1) HEL R W Aii i A k. T EVM 28 & 7E DS90UB9S3-
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W HAH L EMI, FPD-Link NI 2E 2R B4 28 7] DL 4347 T 102 5B 20 N R ) 2 o
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PACKAGE OUTLINE
RHB0032P VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
DS90UB953ATRHBRQ1 Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-3-260C-168 HR -40 to 125 UB953A
DS90UB953ATRHBRQ1.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes Call TI Level-3-260C-168 HR -40 to 125 UB953A
DS90UB953ATRHBTQ1 Active Production VQFN (RHB) | 32 250 | SMALL T&R Yes NIPDAU | SN Level-3-260C-168 HR -40 to 125 UB953A
DS90UB953ATRHBTQL.A Active Production VQFN (RHB) | 32 250 | SMALL T&R Yes NIPDAU Level-3-260C-168 HR -40 to 125 UB953A

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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GENERIC PACKAGE VIEW
RHB 32 VQFN - 1 mm max height

5x 5, 0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD

RHBO0032P

as.7)
SYMM

- 30000001

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

O - %PCDM
32X(025)}//,£::t:j ! [:j::]
i ‘ 4x
W Dlo o | o &[0
sywm () | ) (
77[I]ﬁ77 777777 ETi 77777 7[I]7ﬁf(fze)ﬁf @8)
t=3|0 © | © @CD —
28X (0.5) ! |
- |
f EDCP e qch
8 L ] ‘ ] ‘ 17
/ ‘ ‘ ‘ ‘
(0.2) TYP | | |
VIA | | T B
‘ 9 | | 116 !
| (1.26) TYP \
i 4X (1.6) —
i (4.8) i
LAND PATTERN EXAMPLE
SCALE:15X
0.07 MAX —=] |=— 0.07 MIN —
ALL AROUND ALL AROUND
‘ij/Mm (I
N __SOLDER MASK 1 T __METAL UNDER
N’ OPENING N—tt SOLDER MASK

4223198/A 08/2016

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHBO032P VQFN - 1 mm max height
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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PACKAGE OUTLINE
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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