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GND DAP G |DAP BRI GRS | A T VQFN BP0, R (GND).
A
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5 B ngP(L\[D)DD‘ VDDDRV. 1.71 18 189 v
TR 12C_SDA , 12C_SCL = V¢, 1.71 3.6 v
F AR X AR IR G (Ta) -20 25 85 °C
IR AR AR P (T = WihiR s ) © 10°C < Ts < 85°C -10 °C
R FE R R AR (Ts = WIdaiRE ) © Ts < 10°C Ts-20 °C
Mipi $#iid % ( 5> CSI-2 i#if ) 80 832 Mbps
FEUERT B A SR 25 104 MHz
T 12C HF (fiac) 1| MHz
o ) xgg P(L\iD)DD\ VDDDRYV, 25| mv,,
f( R ) 25 MVpp
DOUT+ #1 DOUT- Z [alff) 243 HLEIE 75 (PSR) f=30Hz , 10-90% L7t/ &t
[d] > 100us 25| mVp,
(PR Rl AR AR A K )
ARSI (tyr) CLKIN 0.05 U'_'\Cli(lz-)K_l
RIFEERANEE (timsc) DOUT+. DOUT- 0.4| ul_Bc™

(1) J=FEEEAALAIRE (UL_BC) J9 1/(BC ZkigiE ).

i,

F LA Ul R R i o RPN 547 : 10ns x 0.4U1 = 4ns
(2)  AEFBHER - ST ER S | UL E A 1/clock_freq. il , 24f 4 = 50MHz B , UI_CLK_IN #{ % 1/50MHz = 20ns.

(3)  EJHEMFBCERES: PLL 8UE FILERIFRZLE. ARBMARENFER

(4) HIi-50MHz

EZME 9.1.1 ARGV

HA) UI_BC y 1/100MHz = 10ns. W HIEhZRMRAN 0.4U1, W{E A LR A

5.4 #EREE R
TSER953
() RHB (VQFN) BT
32 5| |
Roua SE IR HH 315 °C/W
Rous 25 % R R AR A BH 10.9 °CIW
R 6 Jc(top) gz (TR ) #H 20 °C/W
R0 yc(poty SR () #AEE 1 °C/W
Wt 45 B RES 2L 0.2 °C/W
RN 45 2 i AU IE S 4 10.9 °C/W
(1) AXRBIHPIRFFEZE LR |, WS W LFRAIC HFE£475FF RIS , SPRA95S3,
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it
VDDPLL.
Ipp_TOTAL VDDD. 160 225
VDDDRV
o 416MHz CSI F NI &P, 4 JBIERLC, A A
lbop. | CUREIR " VDDPLL 55 80| ™
Ipbp VDDD 45 70
IpbpRY VDDDRV 60 75
1.8V LVCMOS I/O (VDD) =1.71V & 1.89V
= i S - GP|0[30] , VVDD
Vo i HLT R low = -4mA CLK OUT | - o Vvop)| Vv
GPIO[3:0] ,
VoL G lot = +4mA CLKEOU]T GND 045 v
- GP'O[SO]\ V(VDD) X
=} N7 D
Viy R R YNNI PDB. CLKIN 065 Vwopy)| V
5 GP|0[30]\ V(\/DD) X
NZ DS
ViL (2 TPANGEN A PDB. GLKIN GND oas| Vv
I _ GPIO[3:0].
Iy A\ i R Vin = V(vbp) PDB. CLKIN 20| pA
i _ GPIO[3:0].
S/ oy = =
he NG HIAR Vin = GND PDB. CLKIN 20 pA
los i I PR Vour = 0V -36 mA
_ § GPIOI[3:0] ,
loz ZASH R Vour = V(vop) » Vour = GND CLKEOU]T 20| pA
Cin PN R 5 pF
VALINK A\ /4
Sl A = = "% . R DOUT+,
Vin-BC AR HLE F4CE . 500 . HmAHMGKE DOUT. 120
mV
S A =) k12 DOUT+.
Vip-Bc ZE N LR STPECE. 100Q . fHAHEMGKE DOUT- 240
FACE . VALink 1504 = 4.16Gbps Dgga;_‘ 425
En-rc F i 3 3 IR o v SoUT mVp-p
3 . N . - +\
STP FC & . V3Link IE[H#IE = 4.16Gbps DOUT- 850
e . N o . DOUT+.
trrR-FC 1F [ @ A e e ) | VBLink IE [A)iEIE = 4.16Gbps ; 20% £ 80% DOUT. 65 ps
FIHEs , i f/15 - 3dB CDR ¥ BW ill | DOUT+.
?s'f DOUT- 021
tir-rc NAEFEREE TR ESI) - ul
’ FEFBH , [ /15 - 3dB CDR ## BW DOUT+. 0.22
MIESS DOUT- ’
frer PA) S S T AT AR5 P i e 2 24.2 25.5| MHz
VALINK IS0 2880 ( 45 )
DOUT+.
Vobp-p v 2y L R.=1000 DOUT 1040 1150  1340| mV,,
) - DOUT+.
AVop it H R AN P Al DOUT. 5 24| mv
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5.5 SRS (42)
TR A F P RV P 5 B 7 (B IE S AR )

¥ W% 5| e BAME  EME  RRHE| BT
DOUT+.
it 25 40 o A LR
Vos B H 254 I LR DOUT. 575 mV
X e DOUT+.
AVog SV LA DOUT- 2 mV
_ ) DOUT+.
5 325 = -
los it L L IR DOUT =0V DOUT- 22 mA
Rr P A DOUT+ f1 DOUT- 2 i] i 80 100  120| o
VILINK X328 ( 535 )
Vour Y5 1 4 3 G R =500 Dgga;_‘ 520 575  670| mV,,
_ DOUT+.
s A/ N7y = -
los i HH 4 % PRI DOUT =0V DOUT- 22 mA
. DOUT+,
Rr P32 HLFEL DOUT. 40 50 60| ©
B R A
Vacc LR S T2 i LA S A GPIO[1:0] +1 LSB
Tacc TR RS VB S A1 R S +1 LSB
CSI-2 HS BN E A
CSI_D3PIN.
CSI_D2PIN.
Vomrxoe) | FEHEHLE HS Bzt CSI_D1P/IN. 70 330 mv
CSI_DOP/N.
CSI_CLKPIN
CSI_D3PIN.
CSI_D2PIN,
VipTH ZES N T BE CSI_D1PIN. 70| mVv
CSI_DOP/N.
CSI_CLKPIN
CSI_D3PIN.
CSI_D2PIN.
ViotL FET 4 N BRI CSI_D1PIN. -70 mv
CSI_DOP/N.
CSI_CLKPIN
CSI_D3P/N.
CS|_D2PIN,
Zp ZEST RN BT CSI_D1PIN, 80 100 125|
CSI_DOP/N.
CSI_CLKPIN
CSI-2 HS #: O
CSI_D3P/N.
CS|_D2PIN,
tHoLD By 3] B R S i ) CSI_D1PIN. 0.15 ul
CSI_DOP/N.
CSI_CLKPIN
CSI_D3PIN.
CSI_D2PIN.
tseTup Ay B b LR KRN ) CSI_D1P/N, 0.15 ul
CSI_DOP/N.
CSI_CLKPIN
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5.5 BASNHE (4R)

FEGEBC TAF S AT BEVEE IS (BRAESI SN ) -

2K WA SIMERAIR | RAME RE RAME| s
CSI-2 LP 2O EHHE
CSI_D3P/N.
CSl_D2P/N.
Vin VB 7 HL P\ LR CSI_D1PN. 880 790 mv
CSI_DOP/N.
CSI_CLKPIN
CSI_D3P/N.
CSI_D2PIN.
Vi g e eI B NN ES CSI_D1PIN, 710 550 mV
CSI_DOP/N.
CSI_CLKP/N
CSI_D3P/N.
CSl_D2P/N.
Vst i NIR iy CSI_D1P/N. 25 75 mvV
CSI_DOP/N.
CSI_CLKP/N
LVCMOS I/0
LVCMOS {i& H~F- 3 &
t N V =171V £ 1.89V GPIO[3:0 2 ns
OLH Sl (veD) [3:01
LVCMOS & i P Bk e
t N V =1.71V & 1.89V GPIO[3:0 2 ns
CHL T 1 (vDD) ES) [3:0]
trpB PDB 52 fir fik 5 Jti 0 e FRLE I HL AR PDB 3 ms
ERAT R B 2R
12C_SCL 0.7 x
o/ =n 37 g )
Vi LPNEE R 12C_SDA Viizey Vizc)| mV
12C_SCL 0.3 x
o/ S g )
ViL PN 12C_SDA GND V(i2c) mv
N 12C_SCL ,
Vi IR 12C_SDA >50 mv
R s g s e s 12C_SCL , 0.2
Vieey <2V, oL = 3mA , ARSI | 05 opA 0 ViV
N 12C_SCL , 0.2
Viagy <2V, lo = 20mA , i HLE I 12C SDA 0 V(IZ(:) \Y%
VoL 0 H A L~ oG _SCL
Viacy) > 2V , lor = 3mA , SR et/ P X 12C SDA 0 04| V
. 12C_SCL ,
Vizc) > 2V, loL = 20mA , B PRIEHK 12C SDA 0 04| V
N 12C_SCL ,
I PN ERY ViN = V(izc) 12C SDA -10 10| pA
12C_SCL ,
I LDV ViN =0V 12C SDA -10 10| pA
e 12C_SCL ,
Cin VNG 12C_SDA ° Pt
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5.6 #EE R ATIEH B L P

7E 12C HUERNREEE Y ( BRAR TSNS ) .

BAME  REUE BONE|  Bf

PRt >0 100| kHz

fscL SCL i P >0 400 kHz

R AR >0 1| MHz
FRAERL 4.7 s
tLow SCL ik a1 1 USEYIEN 1.3 s
R A 0.5 us
PRt 4.0 us
thigH SCL i HLF P 0.6 us
e R AR = 0.26 s
AR 4.0 s
tHp;sTA JA BB R B A% A R PRI 7] P 0.6 s
R AR 0.26 s
FRAERLE 4.7 us
tsu;sTA JE Bl B AR B 2% 0 B AN ) USEUIEN 0.6 s
e PR 0.26 us
PR 0 s
tHp;pAT B PR I ] P 0 s
PR AR 0 s
PR 250 ns
tsu;pat Bl BN 1) PR 100 ns
R AR 50 ns
PR 4.0 us
tsu;sTo STOP %14 14 15 B I [7] USEIEN 0.6 us
e 0.26 us
PRt 4.7 s
teur STOP 1l START [ [/ £ 2% 25 R A ] PR 1.3 s
R AR 0.5 s
PRtk 1000 ns
tr SCL #il SDA L 7th ] SIY 300 ns
R A 120 ns
e 300 ns
te SCL f1l SDA [ ] PR 300 ns
e R AR = 120 ns
PR 400 pF
Co FEAS R I 2 PE 57 SIS 400 pF
R AR 550 pF
PR 3.45 us
tvo:paT B A A 8] P 0.9 s
e PR 0.45 us
FRERL 3.45 us
tvo;ack A A A ) P 0.9 s
PR AR 0.45 us
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5.6 HERE M BATIEMI SRR T (42)
75 12C IR TP (BRI A B )

BAME  RABE  BNME| BT
oAt 50 ns
tsp HINJEBE AR 0 E‘%;f»ﬁ 50 ns
=N L T
X V(vDD18)
80%
20%
GND
tcLH — tCcHL

El 5-1. LVCMOS %456 8]

o T T LT
— tBUF —
e tow H'l tHD;STA t— | >
N tr t . .
scL [ ;4‘ i\ [\ 1‘ \_
—> tHD;STA — e tsu;sTA tsu;STO e
tHIGH
tHD;DAT [— tSU;DAT
START REFPEATED ST START
START

B 5-2. 12C & T B &I
5.8 AR

FEARE © 100mV/div KFHRE : 62.5ps/div
B 5-3. HATHH H7E 4Gbps V3Link 1F B EEE T AR E
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6 40 B
6.1 MR

TSER953 {# ] MIPI CSI-2 £z 1% 3k H 15 75 P 5 G AL B 2% B LA AL B8 i B b 47 SR ATk . SR AT S &l
tk, A% TDES954 fift i 2% ( WIRFELLSS ) . TDES960 fift i #% ( PUBKHELL 3% ) LUK A SKAHE HY i oA VALInk fi#
FRaR . AT 2R AR R 28 2 A) 1 B T LUK F [R) e e 25 B0 57 i 4 4 (STP) HiZi. TSER953 5 7E SCRF A 45 2 15 &K
WA, K AENSE T TDES954 Hl TDES960 £E4% 2% [Fl 5 4 k4%

TSERO53 & 17 SR EHEE B 0055 — 5 1C WA MBE . 5 12C HeAeftyBe 1 o VElid A B 0t o6 1755
AR BB AT A . JESD | KB PR — AR R (BCC) , J0 Ve o 4T SRR e B2 [ DL S B2 12C
RSP 2 LTI

A (BCC) M M E P ( 47 S FUMR A ) rh A5 5 DU A ( AR 285 478 ) of
I (5 5 RSB, L% 01, BCC Bt 7 —FhiLi | AT LABS# A7 RERRI 12C %5 \—% I2C SLLHFBERI 55—
% 1PC 14

b
6.2 ThRETHER]
Vbiasﬁinlernal
g » DOUT+
csl-2 oty FIFO Encoder/ Serializer |——»| 301
eceiver Formatter Driver ~ » DOUT-
4——| Internal AON Clock
CLKIN » Clock Gen GLK OUT
F 5 " /IDX
I
MODE
Controller
PDB <
12C_SDA «—»
12C_SCL < > 12C FIFO Decode/ Clock/Data BCC
Controller h Encode Recovery Receiver
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6.3 REMEULEA

TSERO953 V3Link £ 47 2% 5 78 37 FF il R I S AL 2% | 045 60fps 1) 2-MP Rlif% 4% LA & 4MP 30fps #1%3k.
ETRIE . BOLTHE IR CATH E] (ToF) $f%k. %6 B RIA 4.16 Gbps M IE[ETE |, PLGEBEKLEIR 50Mbps A
[P BT . ST R F AR s (RSt e ) B STP Ha 4 3EAT 1E M@ . X0 42 ) 8 0 A0 R ) A
TSER953 A mBEHR AT FLKThEE |, W L EHLEE AR E B BT A% DL R 22 4 mig i 42 45 45 Tl 7 ) 7 o
ALt | R AT Ak Tl AT B 7 545 Sk B FH ¥ 1. TSER953 5 it 2 1R il £ 28— R ERS A 11 22 1A% Sk A IR B3 I A
FL G A .

6.3.1 CSI-2 ZE 5%
TSER953 A #:US K [ 4% K 2511 CSI-2 #AEHE . 748 CSI-2 #AEME] , D-PHY 8 — N 4@ iE il — A e 2 A 3
PEiliE. TSER953 /& Hbresft |, AL FFIE M B M iHiE . AN SRR IhRE R IR 2K
6.3.1.1 CSI-2 Eir s T/
EIER BT AN, B iEE kAt T s e s . Em il e AR KL R AL |, EEIDIRES
(LP-11) FIFMEALE R, AN PERA T D-PHY A IE# B AR FER S .
FENEEERPIF 2 - LP-11. LP-01. LP-00. #ENZF)G , B EEARFEEER | BRI RTE IRE
(LP-11).
6.3.1.2 CSI-2 W g
TR RIS |, 87 D-PHY &G & ILE S LR FESL D-PHY i) HS RX IEfIZ 1L | M LP RX BifR#r
7E LP-00 K7 . CSI-2 Hf i A £ od 18 # LAAR [ ) 7 2247 . TSER953 SCFF CSI-2 3% 22 A3 1 SR B 1 45
3, WAUE A7 0x02[6] K BIx it | I H NG UG AL BRAs i e pi . RS i@ it s, A 4hiE
THE PR R s 5
6.3.1.3 CSI-2 il 2
HPAAREZER) CSI-2 #dRa, - R A KEEE M. R B A E T AT GRS B, KR )
BT 6 A FUG EE . B 6-1 i A R A A K EIE K CSI-2 MhilE45#) . TSER953 S7#F 1. 2 Al
4 EIERCE .

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& EFHEANKERERLHK CSI-2 tHhilE

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

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

& 6-2. CSI-2 EHIEELEN

P

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
5 ¢ B8 88 5ozl
= 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 KEIE AL
IS PR RN (4iL) BEH
VC / ¥ 1D 8 A0, RE LB T bR TR AT A S B B
Pl =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 156 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 KEIEAIRLAEAMEE R Z AT L — 16 MM .. TSER953 £xitH4% N\ CSI-2 FIE R Ie A . W SEAs
BRI AR | BIGAEHARZS AR /77E CSI_ERR_STATUS 27/74% (0x5D) 1, 4R 5 ik X i 4% i i il #4 & 45
fift Ef 3%

Copyright © 2025 Texas Instruments Incorporated TR 15 15
Product Folder Links: TSER953

English Data Sheet: SNLS696


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com.cn/cn/lit/pdf/ZHCSNJ6
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNJ6C&partnum=TSER953
https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com/lit/pdf/SNLS696

13 TEXAS
TSER953 INSTRUMENTS
ZHCSNJ6C - APRIL 2021 - REVISED JULY 2024 www.ti.com.cn

6.3.1.6.3 D-PHY #2250
TSER953 #4534k 55 SoT 1 SoT [P,
6.3.1.6.4 CSI-2 B 2 A

X T O, L@ R A7 4% U 1A BRI 1% 2 POIRAS Th e OIRES TR 28T T8 7R B RR B0 A S i A B2 e
AR . XEEHEE 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 \BLink IE /&8 R iX4E

TSER953 B HH{E 5 RILSS , Be LAEA 4.16 Gbps FIEFRIKINE 5 .

6.3.2.1 Mk =

TSER953 ¥ # & 204k Ny 40 RiKeiio S AFASWIREAT 40 % LS I B 4 , FfR E 08 I Bda 2R ik 44 e . A4 o
AL A WG BER AT AR . 12C IEM@IEEE . CRC EE. BlifE BAE ¢ CSI-2 B:IIRAMEE.,

6.3.3 VBLink /% /a8 ZE £

V3Link Jz [A)idiE s VILink 422 DU gm s R BB S 5 . [ IAEE WS — > 30 Al |, 5 12C w41 GPIO %1
P o 2 m) I TE TS B AR BRSO AR A I B RNl | DR R B LR R BRI B ) B R AR 1) —
SIAEIESR A g fE , DME SRR SIS H . BN E i MODE it & (strap) 5|l 2. f# 4 TDES954
o, TDES960 i , WZiif: TSER953 [A]D X T4 Jx Ml gm 28 50Mbps 1217 , HEAEFIP B N e N
10Mbps iE17
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6.3.4 E R F

TSER953 HA #5114 V3Link 1211, REUIHAIAN B A TIEE . %A 2 M4 IE )i 18 A 1 3 3 Ao 2 15 718
B, JFEIRES A S PR XL IR o AR R IR SO I B v I AR DL AT R 2 W B B BARARE
FIAE TG 7 A1 B R A B (i 00 00 L e e R e [ 3 T 0 1

TSER953 A L ik 1F [m] il A ik B AL A IR S Bl |, LA CSI-2 #2001, XUmj#ziiidiE (BCC). GPIO H &
FR IS NN SR AL s o ARG, PIIEIS SR 1B o 25 1 SENSOR_STS x #7745 (0x51) & (0x54) 1]
Bl RSO — B |, I HFEAE R AT 28 ENETERE (0x1C) £ (OX1E) J& FV R AL AL 5 o

R 6-2. fRFARERRS P

fir SENSOR_STS_0 SENSOR_STS_1 SENSOR_STS_2 SENSOR_STS_3
7 0 0 0 0

6 0 Volt1 4 il # T 0 0

5 CSI %4f Volt1 il 0 0

4 BCC %k Volt1 K0l # ¥ 0 CSI 2 i ECC ##i%
3 BC 4 He Al 0 0 CSI 56 A%

2 TR R T AR VoltO A il 1 TR R D-PHY SOT 4%

1 Volt1 Al 24 VoltO A&l H Tk FEE e U D-PHY [Fl 445

0 Volt0 Far P& VoltO £l ¥ B o U D-PHY #zi%

fift 5 ¢ SENSOR_STS L ff] CSI-2 4IRS - CSI-2 %), CSI-2 &%, CSI-2 ¥4, CSI-2 3
L. CSI-2 RG4S R A CSI-2 ECC 2 fiffik. Mal W\H T8 LI 74% (0x5D) 2 (0x60) 52 HUixX L4y
HIRZAS. BCC #5174k i1 BCC HEESAG A CRC #iirfib k|, XL R Al A A7 4% (0x52) 1328,

F, S G 00 B S R T A 0 4 %k . T Sensor_VO (0x58) i Sensor V1 (0x59) . i B A& I 7K SF- A1 2 58 i
Sensor_T (0x5A) AT #%.

6.3.4.1 IEFIEE LN

TSERQ53 ] Wil 1F [ 38 18 5% 4 HR &S 1 Ml TE s PLL B2 RS TE HS_PLL_LOCK £ ( &7 f72% 0x52[2] )
5. 5 TDES954 Fexlffi il , RX_LOCK_DETECT {7 ( 7747 %% 0x52[6] ) Hth &4 VOLink fif & 24 Ik
K

BN o

6.3.4.2 R MIEE LW

TSERO953 1 5 4% jx )@ 8 fE % 1IRAS . R IAiEE CRC 1% CRC_ERR {7 ( @i f7#% 0x52[1] ) H1#k# . CRC 44
W B EAAEE CRC BHRit ¥ dsd |, JF7f CRC_ERR_CNT1 ( %17 7% 0x55 ) Al CRC_ERR_CNT2 ( %17 7%
0x56 ) ZFf7as H it ATk . @it CRC_ERR_CLR ( & f7#% 0x49[3] ) W& A 1, "TLLE L. CRC iR iT%4s .
21T BIST %l , TSER953 2:7E BIST_CRC_ERR fi ( {748 0x52[3] ) H ik & & E %] BIST CRC £41i% -
BIST iK%=/ BIST_ERR _CNT FE ( &7 %% 0x54 ) Wi+, @il BIST_CRC_ERR _CLR ( % f7#%
0x49[5] ) W& AN 1, A LLEALL BIST CRC iR 114085

6.3.4.3 HL AR BRI

TSER953 S F F He il 5 AL B 0 o 3 P38 N F R AR IR BR AR 46 T 3 A ADCo T2 T AP £ 2R L B O i 4%
5%, HEE SR e MBRER A brd . Bilan , fRAAEREs T T s 1.8V il |, JfEdR LR T 1.85V Sk
T 1.75V W AE bR . R, EhsE T DR B S A8 JRIERERR 10 A B i B P T, 2Rl |, 4 TSER953
(100 PN 0305 P R S L 3R P A IR S i R R A o

GPIOO0 H1 GPIO1 #5my e B Jyar il in7E Ho A A i (1) FL U . 38 6-32 2258 6-37 N ARFE T AT T /748
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X g E IR BR L |, MEAEE Y £1 LSB. XEWE , M T 5% 6-3 M3 6-4 rf il A A I 1945 5 S A\
MR EGIRE , AR ADC i AR RS B iR i i) +1 A6

#* 6-3. ADC R 5% R RIKIK R

GPIO VIN (V) RS
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
110 <VIN<1.15 110
115 <VIN 111

* 6-4. ADC RIZ SR EH KRR

iR (°C) 55
-20<T<-10 001
-10<T<15 010
15<T<35 011
35<T<55 100
55<T<75 101
75<T<85 110

6.3.4.3.1 570

RS2 U T Wi il B TSER953 A1 TDES954 DLW TSER953 GPIO1 LAY L JF 1% B %4k |, M f5 vl ks
TDES954 () INT 5| & 7.

# TSER953 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.

# TDES954 Settings

Writer2c(0x23,0x81) # Enable Interrupts, Enable Interrupts for the camera attached to RX0
WriteI2c(0x4C,0x01) # Enable writes to RX0 registers

wWriteI2C(0xD8,0x08) # 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 B K

R Ak B B R (BIST) ThRE SRR R SR B 1R X A5 00 T Ik iy o o AT BE B A S [ 0 - X AE SRR Y
B b REGAIA RS2 IR A .

BIST #i=C i f 25 L1 BIST BCE 2 /74 0xB3[0] JH H , HAXAER D Nigfr. M7 f 83 b BaE BIST Y,
BIST figef5 Tl il Jx M IE R IL B AT 2% . HRAT 2840 BB AL Z1 (1) G200 I i OX Sh R i o A 8 28 AR DU 0 4k 1)
T It Ma s AR . BTSRRI I A B IE M (1) CRC F BB RN % . BN T EHUE T8 7 kR B 46 IE i
WCHCHR | R i Bt BB 3 I 1) B A H R 7 A2 i R AR RS RX 3 1) BIST_ERR_COUNT %7 f74% 0x57
BRI N A . BIST BEalre BB B . WA, RGN IR RS2 MR A H .

18 TR KR 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TSER953
English Data Sheet: SNLS696


https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com.cn/cn/lit/pdf/ZHCSNJ6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNJ6C&partnum=TSER953
https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com/lit/pdf/SNLS696

i3 TEXAS

INSTRUMENTS TSER953
www.ti.com.cn ZHCSNJ6C - APRIL 2021 - REVISED JULY 2024
6.3.5 WijEALEIE

5SS A e 25 EO XS R B, nDREAT AR TSER953 GPIO U T MR o 24 2 /MR IR AR IE LB R AR AR
W Ihae AR A P . AT RS AR AT S )i GPIO i e ) 3 A2 2 i 7415 5 (FrameSync). FrameSync 155 LA
A BRI 22 B R AT 2%

6.3.5.1 4 RIS

fﬁl‘*BfPJﬁﬂﬁT%iﬁT HERE Tl I # A BRI —A GPIO Sl Am A B 2% . AER I [E A5 5 ATl e
B GPIO 15 S 2] — N a2 AN ER R VELink $ﬁ%"§ AN T[] 25 455 2 T 25 6 P 20— A Iz [1) 38 3 ot
Ji3H , 7€ 50Mbps [ iz47Hf A 600ns.

L Deserializer
GPIOx \VALink

«— | Serializer#1 »BC_GPIOx
e
GPIOx VALink

A 4

<« | Serializer #2 ™ BC_GPIO

orioy J L

External
Frame Sync

& 6-4. SNERIAE 5

TEMF B 23 B AN E S R . B2 ER. ESES SRR,
6.3.5.2 PYERAE R 35

FENFRWIR AT |, A ERAE BRI R 55 50l i s )l 3E K GPIO {5 5 &% B — N EREANEHN V3Link HAT
o

B Deserializer
GPIOx VALink
<« | Serializer #1 4 P> BCEPIOx
GPIOX ViLink FrameSync
<« | Serializer #2 [ P BC_GPIOX Yy
- Generator

& 6-5. &R

i [ 545 UF R AR R SR 2 A s . 2B, 1S R SR,
6.3.6 GPIO %7

TSER953 i%/l\%lﬂzn Bl GPIOO %I GPIO3 , Al id 27 fE#s OxOD. OxOE F1 0x53 i) 12C 54 ik £t 5| jidk
AT O E AR . X4 GPIO 4mfELH T ZFiiEdl. GPIOO 1 GPIO1 EA MW Thae , vl s gy
FESRAS I #1350 H e H~F

6.3.6.1 GPIO R

Ali@ I GPIO_PIN_STS % {7#% 0x53 BHUEEAS GPIO 5/H 0 & 3 [PIRAS & P BUK P . ol il 1 B % A7 4
(0xOE) LAHR ) GPIOX_INPUT_EN 24 GPIO 5| JHIEC B MK | %2547 8% SR E S48 Z 5 IR S . 2
1f GPIO HE# R GPIO RES , Wik B 2547 4% (OXO0E) -1 GPIOx_INPUT_EN F1 GPIOx_OUT_EN 1/,
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% 6-5. GPIO i &

EE R B B ToR
g GPIO FHfEHH GPIO JA R4 GPIO JfEHIA GPIO JHfEHIA
GPIOx_INPUT_EN 0 1 1 1
GPIOx_OUT_EN 1 1M 0 1
GPIO_STS Tk IE 5 T EH#TAE EH# TR 3 il
&
(1) % & GPIOx_INPUT_EN J5 , W FHLHE LA ZE#2] GPIO Hit , I i ff N EBags A& T
PO R E FH g o
6.3.6.2 GPIO #j A\ 354

Witk 4LR , GPIOO %] GPIO3 ERiME A% NG . GPIO_INPUT_CTRL (OXOE) #Ff74% ( i 3:0 ) fu ¥4 hildm A\ ff
. @ GPIO_INPUT_CTRL[3:0] hii &N 1, WAHRI GPIO_INPUT_CTRL[7:4] hi b Zi i By 0. MAE 2
174% (0x33) H1ff) FC_GPIO_EN & B M3 i GPIO %k .

6.3.6.3 GPIO %y H#&81]

Al R 6-27 11 GPIO_INPUT_CTRL (OXOE) #Ff7#% ( Az 7:4 ) X% A GPIO % 2 1 3E 17 4 2 .
GPIO_INPUT_CTRL[7:4] 2% &N 1, LUK GPIO F/ESrH 51

6.3.6.4 IEMiEE GPIO

TSER953 GPIO 5| il b g N\ vl @it VOLink 2 4 & R3S MRS 8% E1EM 7 ) _E &£ S FF U4 GPIO.
E[AETE GPIO [ P HLHR T2 R AT 8 A L i GPIO #iiE . 242k H TSER953 & 4T #8119 #.4> GPIO #if N 5Ef£ 3]
AR 28 GPIO iy | 2EREA 1E B 8 AL S WX %A AT Rk . BN 1E [7) 38 3 Tt AN B2 1 GPIO i3
ITHRKE , B AW =B YA ERE Y GPIO #H47%FE . GPIO [ BRI IEIR 4N 225ns |, (H 3 HL45 K B A8 Ak 1
B, HTFEESAMEZA MW L, 308 5 % R W (1 M EE i ) mIF 8. TI 230 P ONEERE
GPIO 7t fFF 4 51 RFER . Hltn , 247E 4Gbps [FPH L Nig4T H REFCLK = 25MHz i} , AR ¥5 1E [A1i@iE L
BEREM GPIO & , M K GPIO i NFiE N 6-6 fin.

* 6-6. IE[AIEE GPIO SLAIR 5

BERETE ) 3EIE GPIO 3 | 3 e . .
V3Link &2E5E % = 4Gbps | 2 KB A IE HEE GPIO . -
& SIRUFESR (ns) P HRUE (ns)
1 100 25 225 12
2 50 12,5 225 24
4 20 5 225 60
6.3.6.5 X [AJEIE GPIO

LA N, £ TSER953 GPIO 5| il vl bAf# F LOCAL_GPIO_DATA #{7#% (OxOD) 4mFE M i >k B 3
PR R BRI AR R . Al VOLink S 1l IE BRI B OKAS S AR EL T TSERO53 A #h st | tnsk 6-7 Fiar.

* 6-7. R [A3@IE GPIO SR /7

—— BB A R EE
TSER953 RIAEIEER 3 q 3] =
I Sl (Mbps) KHESNER (kHz) B G(i::)z)ilﬁ$ BRIGERT (us) Bl R EUE (us)
EikaZ s 50 1670 416 1.5 0.7
EISEPi 5 10 334 83.5 3.2 3
DVP #ixX 2.5 83.5 20 12.2 12
20 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TSER953
English Data Sheet: SNLS696


https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com.cn/cn/lit/pdf/ZHCSNJ6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNJ6C&partnum=TSER953
https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com/lit/pdf/SNLS696

13 TEXAS

INSTRUMENTS TSER953
www.ti.com.cn ZHCSNJ6C - APRIL 2021 - REVISED JULY 2024
6.4 B ThREARE
6.4.1 A1 EPFEEC

TSER953 L2 AR MR 217 % , Al MODE 5| it 7iE+ . 78 TSER953 H |, 1E [n]il i i LAEHF 78 i
A S LA B Pl B SR )5 5, 1 1) 3 B T R R b i e . IR R R T R A R U I e ) B
LA E R T AN HEIRG S FPHE A, HFREZELR , E20E 6-8,

TSER953 #yFK MRt E A £ MODE 51 B fm &R B E. AREBITRANEZEL , ESH 7
6.4.2.

& 6-8. BHE R
B S R Eowe @ | Fogopuws | csimm< | cLkOUT®
fx 160/
Eikiz ANiE KA EiE ™ 23-26 fx 160 fx 128 HS_CLK_DIV x
(MIN)
fx 160/
A (R ) ANiEH R i miE () 11.5-13 fx 160 fx 128 HS_CLK_DIV x
(MIN)
fx80/
CLKIN_DIV = b000 S 4 (2) 25-52 fx 80 fx 64 HS_CLK_DIV x
(M/N)
AE[F)D A x40/
CLKIN_DIV = b001 A1 4 2) 50 - 104 fx 40 fx 32 HS_CLK_DIV x
(M/N)
JE [ 1 et ep | OSCCLK_SEL =1 PRI SR 48.4 - 51 fx 80 fx 64 A& F
1725 P e - . "
(Lt ) OSCCLK_SEL =0 P 24.2-255 fx 80 fx 64 FE
DVP 41 fx28/
AR e, i b o 25-66.5 fx28 fx 20 HS_CLK_DIV x
RAW10 (M/N)
DVP 4h#sH fh fx28/
fife 3 BRAR A A& g 25-70 fx 28 fx 18 HS_CLK_DIV x
RAW12 HF (MIN)

(1) @B M VBLInk XA HIEERE . A T7 AL HER B, GO0 R MEEMR R E | ES RS iR,
(2)  FEEARMIEMERBRE .  CLKIN 5] IFR AL 5.
(3) 4% HS_CLK DIV BH 16, 8 4 ( BRikfH ) .
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VALink
Image
1920 x 1080 TSER953 Forward Channel (FC) TDES954 Signal
‘I| 60);ps MIPI CSI-2| Serializer » Deserializer MIPI CSI-2 Processor
Bi-directional Control g
Image Sensor Channel (BCC) (1SP)
Internal
AON Clock
CLK_OUT < I CLK GEN |
t
7'y

|

|

L

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

K 6-6. i R4 E

6.4.1.1 [N

AT S AT IR |, 2A%IRER R G BRI 0 BUE 38 ) — I s b i A S B AT DG
/> B 53 xS0 e AN T (R D B R SR o [R]D I Pt 2O T G 1 A Rk e AR e P IR 35 A P A L 2 ) AT E i
e

FEMERGUT |, Wil V3Link S [l i Mg o 85 B0 ER AT 25, A3 4T 25 ETT LUK IZNT S 41 i 4 2 P A TR 2 1
FEUERS B, AR AR AR IR [ 2RI RS ( V3Link IE ) iiE ) poAEUERT . 7EILELCTIZATR |, TSER953 iy
A SCRPE T RE AR HR 2R TCXS , 140 TDES954 B TDES960.

6.4.1.2 JEFP I HE

TEAERD I BN |, A SRR AE R Sh IR AL ah B AT 2% o R AT SR8 I Bl e e 1) BB AR IR AR 4R 44 V3LInK IE [ 3@ iE
FAMBIEHER B F CSI-2 #30F , CSI-2 O 5Pkt ep RIS . CSI-2 MR UK T LK. Bl , e
4 50MHz i, VSLink 1E i@ iE# % 4 4Gbps , CSI-2 & &40 < 3.32Gbps ( i#iZ## 6-8 ) .

6.4.1.3 EFEH AR

FEAEFE BRI B T, H3 AT 2 P P 3 T B (AON) A g I [ 308 33 f e v o o 24468 P P BB I b
OSCCLK_SEL i ## 4414224 (0x05[3]=1) LAJE A f R EdEE % | JF HAAAU4EH CLK_OUT Thkg. AEUGIE AR5
ISP $2t T sl 3. 78 CSI-2 £52:0F , CSI-2 B 0] 5t 4 [R20 . CSI-2 ME ML AUR T LK . Flan ,
BiZN 24 2MHz (1) ERIBRES , VELInk IE [ iEIE#E % N 3.872Gbps , CSI-2 #it &4 41 < 3.1Gbps ( &M%
6-8) .

6.4.1.4 DVP & HR

TSER953 1] & T DVP #{3k 5 DVP #ixfig e gefic xf . HARN 1% 4 1] TSER953 i Mode 5| JIFc & %
3, (HAT DUl ] 2547 %% MODE_SEL 0x03[2:0] SR IEs7E 5 L aliial. %7 BUG& I m B de . Sk s
TERRHINL 4 N O B, ZFBON R, R E . 24 PDB MK HE PR oA v BT BN B 284 TR BT
R A B (strap) IEHXE N DVP AhEE sl | ZAE N 2R 101 (0x5). Bi# |, Mi%EF Al 4 AL E
N1, MODE F#BAIHL/5 |, FFrT4mfeh 101 LB IERR) DVP 3R . 1% 6-16 h .
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e DVP AhEpm e Rt | $24t45 TSER953 (1) CSI-2 i N 002 5t in 2] CLKIN [ NS 74, 2kt
T DVP #R it e , DVP BUfg 25 1 PCLK Mk th 5 CLKIN /1%, W2 E R |, & 7/ 5IF7
T A 1T 1 Jr [l 2 P (SNLA270).

* 6-9. FIT DVP ECE I FHFRFR

Fra FIrRAH Frr vt
0X03 MODE_SEL P17 S AR UERC B N E | LB A AR £ DVP JEATTCE .
0X04 BC_MODE_SELE | 504 DVP #ist iJ RAW 10 5 RAW 12.
0X10 DVP_CFG FVFAE DVP X P E AR . X EFHEHEZEA | W long. YUV FlfiE A,
0X11 DVP DT % DVP_DT_MATCH_EN # B AL , WL TE RAW 10 #0E & RAW 12 # K |, 48 v B 4F
- TEHOHE 28 R  Hah L
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6.41.5 L& CLK_OUT

T8 735 B AR R A AR Bt e =X R A TSER953 I, CLK_OUT FIAE EUG AL B2 i Rt e o 2472 AR [R5 P 0 i b
R NIZATH , CLK_OUT ThRE#ZE ] . 4B CLK_OUT Sl ik B il & 7 f2a 1 F5FE= 2.

M

CLK_OUT =FCx
HS CLK DIV xN (1)

N EF‘
« FC R IEMEESIEEZR , M. HS_CLK_DIV F1 N /& 1291748 0x06 1 0x07 & & 1154

__FC <1.05 GHz
HS CLK DIV (2)

Ak CLK_OUT () PLL /2307 PLL , Kt , aniREER NIM B8, BIaAE% K. it NIM A4S 254, NIE 53
F#)%TF HS_CLK_DIV/FC - Rt R e B N/M (S LL | fd v HS_CLK_DIV & #5/NMA1E .

W RS FHEREMR CLK OUT #iE (i 37.125MHz ) , ¥ it A @A Lk M=9. N=O0xF2 A
HS CLK_DIV=4 , DLsz 37.190MHz ()% 42 0.175% ISR 22 0L & K4 Ins HIAEeR 8. thah | it
A G Af Lk CLK_OUT = 37.037MHz f#iff] M=1. N=0x1B. HS_CLK_DIV=4 , F:X# />3l 0.24% 45
RijE, FEFBENRTIELMH M=1. N=0x1B Al HS CLK DIV=4 , HAE R SR T , e 25 A M
25.000MHz & #E I 545 %  (REFCLK) |, 1fi /& fd ] 25.059MHz #iR . 2x 3 Uk BE J5 M B 23 S Jia) 3 38 157 3% %)
TSER953 , ¥4 2 A MKE sh FMEANIR Z 1 CLK_OUT = 37.124MHz.

6.4.2 #H¢

TSER953 [ 7EPUR A [EA S Nig4T. A al DAZE L [E] 7] MODE 5] B hnfl & LK , PAEBR AR Fig47.
EWEZHEE , 77 VDDPLL Al GND 2 [a) 48 H LA 40 28 SR i a4 i im B . 1% HAL 7 B 45 M. LA VDDD 5 i F
FIHA NFEHE. B HLJS | AT DU 25 7 28 17 1) e B El o 2 MODE

1.8V
RHIGH
MODE
R
row TSER953

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

, Vriarcer FEE R | 2K STRAP REE M
BiE Viarcer HETEE K 3 (1% TOL) -
A 7 i | HERE | HERE T vinn = 1.8V | Rucn (k) | Riow (@)
. 0.133 x N CSI-2 [P - 5 #2519 VBLink
0 R 0 0 V(vbb) 0 L 10 A S v
e 0288x | 0325x | 0.367x CSI-2 B - ¥ CLKIN 51 |
2 AR I £ V(vbD) V(vbp) V(vbD) 0.586 & 357 FA 4RI b B oA N (1) VBLink ISt 3 e
I 0412x | 0443x | 0474x CSI-2 E[JHH ~ YE 1 AON Ry
3 B[] 25 P S e V(vbD) V(vop) Vivon) 0.792 715 56.2 V3Link b
0.642
5(1) DVP it X | 0673x | 0.704x 1.202 39.2 787 | AAG AN EIEY DVP.
Vvop) V(vbp) V(vbD)

(1)  DVP it 2858404 —/ Mode 511 (21). A3 , R 48 1) MODE 5| £ & ISR % RAW10. RAW12 LF 3 RAW12
HF. % , TSER953 A3+ RAW12 LF.

6.5 Zrfz

6.5.1 PC BZEOHE

ZHAT R LB AEH 5 12C FRA M R AT BRI E . 2R UL SR AT AR (R 2 FEHA S
PRl ) o SR HBEERERES] IDX 5] B 7> 2% ( Ruign M1 Riow — 201 ) K 6-8 iXHE.

6.5.1.1 CLK_OUT/IDX

CLK_OUT/IDX 5l JH#4Lm N Thie. Lrms | IDX 5/ ER s kLY VDD #A7HEL |, % th 3 2% E TSER953 AL E
&M, FLE TSER953 J& , CLK_OUT/IDX 7l M) 20 #p i | B 75N G AL AR TR AL I vl B . fd
CLK_OUT ZhfgRt , FEAE 35k Q ) CLK_OUT/IDX 5| il FAT fe /N 3k FH Bt o

6.5.1.1.1 IDX

IDX 5| JHI-das ) 42 10 B 20 A 1T BE IR 284t bk 2 — + 1.8V B 3.3V JE#E 12C #hhk. b B BH AN T dar v BEL 24 405
TAE IDX BN 5 EE G R (2% 6-11)  IDX HLFHA B2 4 LA 5| B 25 yFEdE (/£ TSER953
5| BN R A AR e B 2 5 ) -

#£6-11. IDX iEB &% E

Vipx BfsHL | B STRAP P & rifH 4%
IDX Vrarcer HIRTE IDXE (1% TOL) 12C 8 fi | 12C 7 £t | Vizc) ( 12C /O
HihE Hhhk HE )
BNHER LR B RUE HEBERE | Vvop =18V | Rugh (kQ) | Riow (kQ)

1 0 0 0.131 x 0 FFi% 40.2 0x30 0x18 1.8V
V(vbD18)

2 0.178 x 0.214 x 0.256 x 0.385 180 47.5 0x32 | 0x19 1.8V
V(vpD18) V(vpD18) V(vpD18)

3 0.537 0.564 0.591 1.015 82.5 102 0x30 | 0x18 3.3V
V(vpD18) V(vpD18) V(vbD18)

4 0.652 x 0.679 x 0.706 x 1223 68.1 137 0x32 | ox19 3.3V
V(vpD18) V(vpD18) V(vpD18)
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Vize

Rpu Rpu
Host (Optional)

SDA . SDA
SCL SCL

Image Sensor TSER953

-

I—AW—AW—] 2

SDA ——
SCL

RHIGH
Ref Clock In

CLK_OUT/IDX

Riow

& 6-8. fm'E IDX 3| JHIf s 1%
6.5.2 IPC ZOET

HAT P 2 P M5 S5 4L - SCL A SDA. SCL & Hi AT B2 BH i A/ 5 5, SDA 2 s AT i R Bl N\ /i
155 . SCL A1 SDA {5 5 &l 2 — B LR BH R Vipe , #E05 1.8V B 3.3V,

ST ARERIRIE 12C B, FUUER Rpy = 4.7k Q [ LRI A BH | st THRid+ B, @il Rey = 470Q 191
PP (H2 , AT DURSE B S M B R ZOR Sy A LR . (B 5 E A Bt , Baghi 2K
B . IDX 51 BANR 2 82 T B AN AT RER 8 ik 2 — . EREEH (Ruien) A1 A FE (Reow) 7T A T-7E IDX
BN T b v B S R

AT R START. START-Repeated il STOP fAfiz#x . 4 SDA VI Nk H P SCL ym H-PRE | %
&4 START. 4 SDA YJ# Ay i F 1 SCL v HFit | k4 STOP. 5% E 6-9.

S N NV

U R

S P
START condition, or STOP condition
START repeat condition

6-9. JE B ALK AT

ATE PC AFRSAEAE , TSHIE (FEmlat ) 2R 80 R IE S F bR bk IR 45450 B2 . 1200 AR B A AL
(ACK). W sREZE LN HArasfHgb s ik, W 2@k SDA B IXB IR A TR AN (ACK) fffil 5. W Rk
S8 H AR AN VCED |, W H bR g it ik SDA R s B RBOE #f N (NACK) £ iil8% . RIEEHRERS
B BRI ACK, ARG ANLAENT , H ARSI B B Bt 719 JE #2847 ACK. 2445 il 4%
FECEHUECRIN |, PR a AR S BB Bt 7 1 S A2 T ACK , DASELE F Ama 1 Rl 2 ) s AR R i 5y — AN udle
T P A A B R EUN , WIS AE RS R T R Rl NACK JRAE B BB —ME IR F. B2k
R PTA EAE S MR B R E E R SR IT A . R BRI BE A LUF IR RS R . K 6-10 hRIR T
READ , K& 6-11 #1575 7 WRITE.
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N
Bus Activity: & Target Register = Target Ag
] ; o ; Com
Controller - @i, agaress —> +——Address ——» @ «— Address — ®
FTTTTT FTTTTT
SDA S 7-bit Address |0 S 7-bit Address | 1 P
Li
e L1111 LIl
Bus Activity: A A Aie—— Data —>
Target C C C
K K K
& 6-10. I12C s £RiEL
. £ _ g
Bus Activity: (‘O.E Target Register N
Controller « Address _, «——— Address » < Data »>
SDA Line S 7-bit Address 0 P
Bus Activity: A A A
Target E E E

& 6-11. I1°C BEBEAN

(0T8T B0 12C IS A0S 12C IWBIAERE . H2 1°C B DI ERAIAIE B SO T 2158, 50 T R
I A L 00 5768 FPD-Link Il 24477 12C £ (SNLA131).

6.5.3 I°C #1/F

ARER P I P2 O T A IR EEHERS B o 12C 43 3341 25 4785 OxOB A1 OxOC Hf ffy I /42 ] L AF B 12C BRI
FNVIIE, DATEbRE, PR i+ AR SR A e e RS 5, AT 2 BT 76 1 12C I

12C i 2% SCL i HP I A 7E 25 /7 %% OxOB i B . L 4rase A 12C a2k sk asnt | 7 BicE SCL
B R e . BRNE W EONIRAE R 26.25MHz T A SR AERT B 1 B /N Sus SCL = HLSFRSTE] , BLRE HLANEIAh
HIHIR 3% 2 B JE) B B[] 20 A me) 2B (8] o B FR AR 3% 28 B 8P A 26 1 B2 9 38.1ns , 73 % Min_delay = 38.1ns x
(SCL_HIGH_TIME + 5).

12C il #s SCL Ik Hi P} (B 7E 2 /7 2% OxOC HiX B . AT AR A 28 12C B2k Bl 2snt | Zr B E
SCL %t BRI 98 1 o AZAEIE AR 12C H RS9 SDA LI Ia] | T 7230 1 300 1 25 1) 38 38 15 1] 397 1) 76 B i
SCL Z it . BRIME B E NI EL R 26.25MHz T ILHER 4 (5N Sus SCL 5 HSF I H] | AHE FLANEIAME
I 7 A BF B ) U B 1) 5 R e L IS TE] o AR PR AR 9 48 I B ATR G Hi A 38.1ns , £3 %] Min_delay = 38.1ns x
(SCL_HIGH_TIME + 5). A XFrAER. PR B AT+ B0 P Rl i B | EZ %K 6-12,

% 6-12. LB 12C P EERERE

2C st SCL i F P 7] SCL kAT A
0x0B FRFRIEIR 0x0C PARIER
Frife Ox7F 5.03us Ox7F 5.03us
N 0x13 0.914ps 0x26 1.64us
PR+ 0x06 0.419us 0x0B 0.648us
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6.6 EIA AL

TSERO953 37 17 A #B BT AL st , AT —Fh (a7 B 7ok N CSI-2 i B i A= AT R B o« S 3R b 2
BRI (a2 A7 A SR B R AERR T 0 U5 Il S8 R (s R A e B 5k BT . 2 RN ar 472 11
=R, W& M7 6.7.2. Analog LaunchPad™ (ALP) % a] T4 i B - 7 A1 i) PATGEN.

6.6.1 2EEEKXF¥

2Rk KT mipi_CTS_for_D-PHY_v1-1_r03 MyE Mtk D hE X EE. ZEIER 8 REFREIE ,
EEAE CSI-2 fE kil iE Ly ftm . AR b .

CSI-2 ZH KB IASeft 8 MK , BEKMNTIHHIELW T  OXAA ) X F45 ( =i | &AM ) « 0x33 1) X
FAT (PR ) . OxFO 19 X 75 ((RARE |, Al ) « OX7F [ X 745 (057 0 BT ) o Ox55 1 X 45 (&
SE ) . OXCC 19 X 57 (ST, AR ) « OXOF (1 X 45 (RAEIE ) F1 0x80 1 Y 574 (K 1 BB ) .
TERZEIERT , Y 5 X AR, 0 THIHRRR | FoJa— MR 5T B8 6 EA T AR (4 A i IE T WU
TR

B KA 2 nT i s DL e AT g i

Rk HE (1. 2, 458)

AT IR

R AR SIE S|

CSI-2 ¥z 7B A VC-ID

R RATAT $

REWUSATE (A RO ER )

LR W] ( FTRELL 10ns NI BEATIRAR )

FE RIS - FrameEnd odfs 0 2 /i (78 BT 4k

FHJEY - FrameStart 2605 i Bat7 %

BT R A S KSR A REAT 16 A e, DA DR R (0 2% 98 L W B i 08 B R AL B (B ) K/l il
XIF RGB888 , #udlith K/ 3 AN, R SEEANMHILE. fEABI , SR OKN T HLAE 3 Bl
o BIRAREARAE CSI-2 KIEN PR LB, WM E W CSI-2 KIAFHIRMETE . BBk A M CSI-2 # a5
P

6.6.2 FE B LK K

2E R YR FE B BN e A BT R |, T R AR 2% AT CAAE Rl EL A AT g R ] S B PR i A g . Mg R )
A mME T S EOKEEM AN ZBAR. REEeEOKEER | P a0 B e B R AdE
R[] 52 P PR 500 10 37 I T B 2 1) iR AT D) 48t

i 5 R o 2k BT AR 7 TR QB AT [ s B KN . RN AT BT A7 28 3E TR AE |, BAESCRERZ 08 i, 10 ffn
12 PiAG Mo BRI R AR S 3o 7 35 B A5 B B AR R RNk L E . Bl , RGB888 #izUKi iy 3 7 iM%
=, PILTFE 3 7ok, 2x12 M R EMGIETHE 3 7R/ | 1 3x12 ARG FHE 9 777 (214K )
A RERIEEERA T Rik RAW10 BB E T2 4 MEZEN 5 F A/ | BIATBARL 5 35 R/N R I%E 1x10
LA 2x10 iz, XFF 3x10 £z, WIFEE 15 FATHIH N,

I#1 5 R (2% R SCRF IO B BEFT Ik 16 715, SRVRAESC LB 0L T A A B I, it , SR (s + — 1o Bk
K/, RGB888 & LLAZ B Al A A A BR R - @B if =75 i BN OxFF , # e =T E N
0x00 , ATLALL 6 ‘AT B A/ N IE AL B IR 2R 1 RGB888 & {5 -

N HEEIS 16 FATHAUN ) BT AR, LR O A AT R AR
6.6.3 HIFORAE G

AR HE BV T B R AR AT AR DU Hm 28R L WK AN AT /R R E IR (55 1
o

28 R 15 Copyright © 2025 Texas Instruments Incorporated
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KRBT EAE B BRI U AL S Hoif i . ZORMBREEEREA, Wi R (W) « R 8T
K, FRWUESATE (AR ) LERAIT R R

PGEN_ACT_LPF - #4750

PGEN_TOT_LPF - &Wi=4T%

PGEN_LSIZE - VAN AT K . TR R BT R R R LME R R/ ( LT N EAT )

CSI-2 %4 287 = B F VC-ID.

nfik : PGEN_VBP - FEHJG. X2WHE U EEHENTE.

A[i% : PGEN_VFP - MEE AT, X2 Wi R /il i B bR AT 50

PGEN_LINE_PD - Ll 10ns Ff7 s ALK A U)o ARAE MU A< A Ee it e A7 Biodb A7 11 55

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

* PGEN_BAR_SIZE - LA NRAIFIR AR RN FETHA SR LA R A AT K E ST IR (1S3
THEOVENER ) .

6.6.3.1 B EEAEZKRAD

AR BT RS BE 25 AY | DAB B KN N A Rt 4% R AT g R . E MIPI CSI-2 S e LT K7D
filtn , RGB888 xkik K/NA 3 7 |, iZth K/NSGBEA/NHEF. RAWI0 FELZT 4 B KK 5 FHEHR KN,
RAW12 LT 2 2 KM 3 FATH AN,

XTI KA AT SRR, A ROARIEAT KNSR BT P RR i 2 (A5 0 80 ) o X ThnitE 8 02k
T, K ELU R

TR TR BB SR DL RO Z S R B K ( MR NAAL ) .

B B ATHHONBRYAT (GBS ERDMERBBCRE |, i BE IS e SCRIAREE ) .
B HuAT 55 Bk LR G450 (8) , 19 3IHY% .

P45 JR 1) e N B Bl R B K

WBHR R FEN %, %A FER] PGEN_BAR_SIZE Ziff4sH .

o, AU R Z AT RN 7 AT R BR DL BRI S BRAT
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6.6.4 JELK LI H

#Patgen RGB888 1920x1080p30 Fixed 8 cColorbar

writer2c(0xB0,0x00) #

writer2c(0xsl,0x01)
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)
writer2c(0xBl,0x08)
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)

Indirect Pattern Gen Registers

PGEN_CTL
PGEN_CFG
PGEN_CSI_DI
RGB888
PGEN_LINE_SIZE1l
PGEN_LINE_SIZEO
PGEN_BAR_SIZE1l
PGEN_BAR_SIZEQO
PGEN_ACT_LPF1
PGEN_ACT_LPFO
PGEN_TOT_LPF1
PGEN_TOT_LPFO
PGEN_LINE_PD1
PGEN_LINE_PDO
PGEN_VBP

PGEN_VFP
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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 Z&HF#

6.7.1.1 I12C 24F ID F1ra

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

R 7 Bl B
HATERH 7 £7 12C ID.
. Vi BURZAR T 12C 1D (2T, M F 1R RR 0 O I | %5
71 |DBVICEID S.RW S BN IR 1D, MM R 0 8 1 I, SFEON
WS | AT T4 LA 12C 1D.
0: 23+ ID kML E (strap)
0 SER_ID_OVERRIDE  |RW 0x0 1 478 12C S0k 1D AT R B M
6.7.1.2 E4r
% 6-14. RESET_CTL %7752 ( Hufik 0x01 )
T % RME B
7:3 RESERVED R/W 0x00 RE .
7521 ROM [ 14k,
2 RESTART_AUTOLOAD |(RIW)SC | 0x0 BRI E N 1 2 550 ROM BRI, Z5 2 E 7.
e Ul
1 DIGITAL RESET 1 RWyse | oxo %%%gﬁmm SRR, e BT
0: [EWisiT
T 0. | | -
. DIGITAL RESET 0 |(RWySC  |oxo ;Ez_«gf;\ﬁzaz&ﬂ% RN, A E TR
0 : IEWisfT
6.7.1.3 —fRILE
% 6-15. General_CFG ( 1l 0x02 )
fir FB %7 RAE |
7 RESERVED R/W 0x0 R .
CSI-2 I HEE L,
6 CONTS_CLK R/W 0x0 0 : dEiEsemh
1 - b
CSI2 Ml IENE .
_ 00 : HEHALE
54 CSI_LANE_SEL R/W 0x3 01 - FUBEEE
1 : 45minRE
3:2 RESERVED R/W 0x0 R8s,

Copyright © 2025 Texas Instruments Incorporated
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# 6-15. General_CFG ( Huli 0x02 ) ( 4%)

fir FE il BRIME Vi
%5 CRC KESE,
1 CRC_TX_GEN_ R/W 0x1 0:2H
ENABLE
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 #MEh e Aot ( 75 AR B )

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

A FB KA BRME ]
73 RESERVED R/W 0x0 TR .
28 hr R 10 BiET
2 MODE_OVERWRITE RIW 0x0 — BRI RX B5E | Ua) 4% il il (5 22 F S & DVP 3R 1546
_100m 10 DVP #i3 ( 28 fir ) « BAFF B %M , (HIEBAIRE
DVP_MODE_OVER_EN L 5 X [ 2 il 38 166 78 5
28 fir ik 12 #EIE 1T
1 MODE_OVERWRITE RIW 0x0 —HRWE RX BE , XrAEHEE e 33N E DVP #HA R IR
_75m 12 HF DVP #i5X (28 i ) o A st i%(E , [ B E
DVP_MODE_OVER_EN A7 % [ 25 i 388 18 7 5
0 DYP-MODE_OVER |y 0x0 B 1 40 0 B 31 DVP e DVP st ( 28 fir ) J&47
32 FER VR 1% Copyright © 2025 Texas Instruments Incorporated
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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 , % % 4Gbps £kt %

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

TSERO53 $i2fH r 2 A S AE N B FRIE T, LA AL A8 TR (X AR G B N BRI By Hh AR (R ) e A\ 0 00
#r. FFA7Ar 0x06 1) M B A ZF 474 0x07 Hif) 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

TSERO53 &l nl g A2 LI B B 00 | DL 2 & P AR AR 1) R GE I B N BEoR o IR e i H A0 2 1) 428 1] b 0 N 9
8. FAEEE 0x06 H I M {HAIZ A7 4% 0x07 F ) N {E X 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 . . o
- - Lem , RO e A% B4 /N T 100MHz ) CLKOUT #1i%. N A4
B NAEEE
Copyright © 2025 Texas Instruments Incorporated TR 15 33
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6.7.1.9 K AIBEIEE 1 f13EH]
% 6-21. BCC_WATCHDOG ( #iji: 0x08 )
A =323 b vi BRI L]
BCC_WD_TIMER £ & B W 3 HliEIE A [ TEENE , 408 2ms. 1%
71 BCC_WD_TIMER R/W Ox7F FEANEEEN 0. M0 F4ahilimE 4 REE RN RPN ER , &I
P 2% R VF K R HEIE L.
AW A FE B IE A T A
0 A R R 0x0 1 %5 BCC &1 1HiHi 228 ffe
0 : JaF BCC & il 2544F
6.7.1.10 12C #%#] 1
% 6-22. 12C_CONTROL1 ( Ht}: 0x09 )
DA FH et BRAE it B9
RN AR A A AR TR T AN o
7 LCL_WRITE_ RIW 0x0 FAZ AL BN 1 2B 1 A I A B A A AT AR S N
AR IXAT ARG Ik MOEBE B B 2310 12C I8 B N P AT RS 7o . W E ST
REFLE AT 42 B3 12C B RS fm f v i) o
R SDA fRERT [A]
6:4 12C_SDA_HOLD R/W 0x1 P BECE THXT T SCL #i A\ KN SDA Hir NFRAE A YR ORRE 18] &
AR 50 GhEb.
12C FHLIER B IRSE
3:0 I2C_FILTER_DEPTH |R/W OxE ZFBALE SCL F1 SDA i\ L& B 4aity TPk b i K 56 8 . 5
N5 D,
6.7.1.11 12C #5i#1 2
7 6-23.12C_CONTROL2 ( i}t 0x0A )
A FE KA BRAE JiH
RN SDA Haih % E .
SDA OUTPUT MPEHEE (ER ) ViR TEITIRER , Z BRI E A ACK R
74 SETUP - R/W 0x1 i), SDA i AN T SCL AV E ST i)
WE BB DL 640ns SRS N BT (Al 249% BN 0 i), SDA F|
SCL FbsHxsm H % & 8] 80ns.
SDA #ithi iR
YT BARILE SDA M HIXE T SCL FHEHIIBISMER . BB I L
40ns ARG NG H AEIR o
32 SDA_OUTPUT_DELA |y 0x0 SCL % SDA FIFRFRAG Y ZERAL N
Y 00 : 240ns
01 : 280ns
10 : 320ns
11 : 360ns
IR 12C A T B
1 2o BUSSTIMER IR 0x0 12 TR 5 0K 50 BRb I 2 A
0 : ATV BFERL 1 B JE RRL.
A5 12C MRE T 8.
12C BUS TIMER 12C JLZRE 1T THAS 2% AT TR 12C S 2R AT A 25 bR sl AT e 7 2545 6 23
0 DISABLE - R/IW 0x0 L JEHER. W SDA NRHETIHHRL 1 BREERESRE , I 12C
BESWEsE NN, WR SDA MEHETFHERRETRE , Mt
S IE RSN SCL 1 9 AN P RiE bR A 2k
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6.7.1.12 SCL =it

% 6-24. SCL_HIGH_TIME ( i} 0x0B )
e = %m RE |
12C 2t 8% SCL = H s [] .
TSR PC B4 IR | %7 B EL SCL it ik
VIR ARERRT B B 26.25MHy (80 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 1& B FH )

% 6-25. SCL_LOW_TIME ( #u} 0x0C )
fir FB >z RME | W

12C SCL & = - [a] .
s 5 A 12C 545 OB | e B SCL 1t Bk
BRE. A 2C B bR SDA ZEArm ) . A T2l XU

. IS SRR SCL 2 MR BENCR . ARFRR 5 B0 BB
70 SCL_LOW_TIME —|RMW Ox7F 26.25MHz , ¥ 38.1ns. BB LA | 15 P M i 6 L
26.25MHz iz47h} | $E4tE A Sus SCL K HL P 1], SEIREE 5 AN
Hte 1.
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 P BME |
fEAN GPIO I8 FEFEM & 2% GPIO %k .
fi07 SRR ELA 1 M AR GPIO3
7:4 GPIO_RMTEN RIW OxF f6 SR E A 1 KA GPIO2
fir 5 HZARE A 1 M SR GPIOT
7 4 - iz E RN 1 8 HZEFE GPIO0
GPIO #HiHiH .
UEF AV 4 4 GPIO M4k | A4 GPIO_RMTEN Hk
4 GPIOX_OUT_EN.
3:0 GPIO_OUT_SRC R/W 0x0 fi 3 : £ GPIO3 L5 X\ 0/1
fii 2 : £ GPI02 L5\ 01
£z 1: 7€ GPIO1 L5 A 01
{0 : £ GPIO0 L5 X\ 0/1

6.7.1.15 GPIO 3 A 341

% 6-27. GPIO_INPUT_CTRL ( #H:#ik 0x0E )

A B P <vi BRME L]

GPI03 firt Ja H »
7 GPIO3 OUT EN  |RW 0x0 0: %A

1:8H

GPIO2 firH Ja i »
6 GPIO2_OUT_EN R/W 0x0 0:2:H

1:8H

GPIO1 i JE -
5 GPIO1_OUT_EN R/W 0x0 0:%:H

1:)5H

GPIOO #irHi e«
4 GPIO0_OUT_EN R/W 0x0 0:%H

1:8H
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% 6-27. GPIO_INPUT_CTRL ( #1fi- OXOE ) ( 4%)

B FB A RME | B
GPIO3 i N ffifE .
3 GPIO3_INPUT_EN |R/W 0x1 0:2xH
1:J85H
GPI02 i NHF RE
2 GPIO2_INPUT_EN |R/W 0x1 0:%:H
1:8H
GPIO1 iy NfHi RE o
1 GPIO1_INPUT_EN |R/W 0x1 0:%H
1:8H
GPIOO %\ fE .
0 GPIOO_INPUT_EN |R/W 0x1 0:2%H
1:)8H
6.7.1.16 DVP_CFG
% 6-28. DVP_CFG ( #:}i: 0x10 )
fir FB E3] BRiME |
75 RESERVED R/W 0x0 RE .
. DVP_ DT ANY EN  |RW 0x0 igg&m , SEVFIBIT DVP (EHE T A K EUR 25T (DT) $edf t1.
FALE , SLVARYE DVP_DT #5478 A7 B M IURT . TR
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 R/W 0x0 e AHTA 25 o
0 DVP_LV_INV R/W 0x0 SRR AT R
6.7.1.17 DVP_DT
% 6-29. DVP_DT ( Htht 0x11)
fir FB P BRME |
7:6 RESERVED R/W 0x0 RE .
MALFIE DVP_CFG i) DVP_DT_MATCH_EN & A% |, Tit
50 DVP_DT_MATCH_VA |\ 0x0 mode_75m 5k mode_100m 5B M , DVP Bk fo i F 4 ik
: L DT (¥ . DT EUAUNEK Y DT 4 ( LA E R 5 5kt 4 ) A
AECAC .

6.7.1.18 3&f| BIST &%

% 6-30. FORCE_BIST_ERR ( #ii- 0x13 )

A B e =i BRIME UL
FORCE_ERR_CNT fu# 4 FORCE_FC_CNT H f){E 50 H] % & 2 A~ 1E [
BB A MR, 76 BIST BN |, AR A IRGEHEN BIST Bizlnf
7 FORCE_FC_ERR SC 0x0 HEER. EIEWIBITH , A TIEANG BRI IR , SO E N 1.
0 : sEEH
1 e
6:0 FORCE_FC_CNT |R/W 0x00 SRR %A BB NI T R A AL I AR R

36 R
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6.7.1.19 iTf2 BIST 3%
% 6-31. REMOTE_BIST_CTRL ( #iht: 0x14)
(A B ey ERIME VB
B E AR YE FORCE_ERR_CNT &l 5 FC 45i%.
7:4 FORCE_ERR_CNT |R/W 0x0 0 : BRiIZEF
1 : B
3 LOCAL_BIST_EN R/W 0x0 o] TSER953 i# A\ BIST #ix.
BIST K eyt £ .
_ 00 : 4N/ G i
2:1 BIST_CLOCK R/W 0x0 01 : 50MHz i 24 &
1X : 25MHz N EBE 4
0 REMOTE_BIST_EN |R/W 0x0 DVP &N BIST iR &7 /788 .

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 )

fr FB RE BRIME i B
7 SENSE_GAIN_EN R/W 0x1 Jo A A 25 i .
6:0 RESERVED R/W 0x00 R
6.7.1.23 HEfERRAE 0 R{E
% 6-35. SENSOR_VO0_THRESH ( it 0x19 )
fir FB Bl BRINME iA
7 RESERVED R/W 0x0 fRE .
GPIOO/NVO fE4E FIR. 4 GPIOO Wt & Jy i 4 e 38 3t FLIIE ) R 7 F
) SENSE_VO_HI It} , £fili)x SENSOR_STATUS 2747 28811
6:4 SENSE_VO_HI RIW 0x6 VO_SENSOR_HI %4, "JLAM VOLTAGE_SENSOR_VO_MAX iEHUR K i
.
3 RESERVED R/W 0x0 RE .
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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 KEHHREMRAMIRE.
0 CES,'\I—LENGTH—ERR R/W 0x1 1: )83/
- 0:24H
6.7.1.27 ZIRRPIAERE
2% 6-39. ALARM_SENSE_EN ( #ii#i: 0x1D )
A B KA BIME PiHg
7:6 RESERVED R/W 0x0 R
5 T_OVER RIW 0x0 bt PR PR B A R 3
4 T_UNDER RIW 0x0 0 T BRI L AR
3 V1_OVER R/W 0x0 £ % EPRER 5 ] Voltage1 f2/24% .
2 V1_UNDER R/W 0x0 TE T IREAR T 5 A Voltage1 1245 .
1 VO0_OVER RIW 0x0 EExf I PR S A VoltageO 141845 o
0 VO_UNDER R/W 0x0 7E T PR%EHR N 5 H VoltageO f&£/2%4% .
6.7.1.28 R IBIEEIRERE
# 6-40. ALARM_BC_EN ( it OX1E )
A B il BIME Ui.BY
7 RESERVED R/W 0x0 RE.
6 BCC_TARGET_TO |R/W 0x0 Ja Fl BCC_TARGET_TO_ERROR %4f.,
_ERROR_EN
5 BCC_TARGET_ER |R/W 0x0 Ji i BCC_TARGET_ERROR %4,
ROR_EN
4 BCC_MSTR_TO_E |R/W 0x0 JiF BCC_MSTR_TO_ERROR *4f,
RROR_EN
3 BCC_MSTR_ERRO |R/W 0x0 Ja Fl BCC_MSTR_ERROR %4,
R_EN
2 BCC_DATA_ERRO |R/W 0x0 J&i  BCC_DATA_ERROR %3
R_EN
1 CRC_ERR_EN R/W 0x0 JiF CRC_ERR 4},
0 LINK_DETECT_EN |R/W 0x0 Ja F LINK_DETECT 24R,

6.7.1.29 CSI-2 R H1%E

CSI-2 e 5 25 A7 2% Fo VP 58 U AN B IE & 1K) PIN S AR
% 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 il 0 #fk.
3 POLARITY_D3 RIW 0x0 CSI-2 Hufinimits 3 Hetk.
2 POLARITY_D2 RIW 0x0 CSI-2 ¥u#fiimis 2 Htk.
1 POLARITY_D1 RIW 0x0 CSI-2 ¥udfimis 1 Hik.
0 POLARITY_DO RIW 0x0 CSI-2 Hufisimi 0 Hetk.

6.7.1.30 CSI-2 LP &1k

CSI-2 LP A A7 A7 4% Fe VEAEAR AR N S oA I b R et i (e vk
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% 6-42. CSI_LP_POLARITY ( il 0x21)

fr B HH BRAME P8

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)

A FEB RA BAME ]

7.6 PKT_HDR_SEL_ RIW 0x0 SFR4E S VC B, 151 FE VC ID DLE REUEE Rk, XNAEN 4 %

’ Ve & i I G 20 (PKT_HDR_VCI_ENABLE).

5 PKT_HDR_ RIW 0x1 1 BoRRIEFFRIES N 2T IE CSI-2 ik ( B IR )
CORRECTED 0 : B NG AR R CSI-2 HdE ik
PKT HDR VCI E T VC NS H CSI-2 Hidf Bk kg ® . xFa24E 0 VC 2

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

76
3 RESERVED R/W 0x0 fRed
40 TR 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TSER953
English Data Sheet: SNLS696


https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com.cn/cn/lit/pdf/ZHCSNJ6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNJ6C&partnum=TSER953
https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com/lit/pdf/SNLS696

13 TEXAS

INSTRUMENTS

www.ti.com.cn

TSER953
ZHCSNJ6C - APRIL 2021 - REVISED JULY 2024

% 6-46. CS|_PKT_HDR_TINIT_CTRL ( #:hik 0x31) (4:)

fr FB A LNINIR Vi e
L HJER CSI-2 ¥lgara] . X T CSI-2 ifiE , £ tiE 2 Zng{F{T LP
P H B .
000 = 100us
2:0 TINIT_TIME RIW 0X0 001 = 200us
010 = 300us
111 = 800ps
DL 2
6.7.1.35 R MEERE
% 6-47. BCC_CONFIG ( Hifi 0x32 )
/DA FB 2RE BRNME i
12C Hill 5 E 5% .
12C_PASS
7 THROUGH_ALL | W 0x0 0: 5%
- 1:JaH
AT LD | U] 12C F0 7 AR 5.
6 $S§gﬁzsﬁ RIW 0x0 0 : HBHIAE
1 e S A
Tove IE [mIEE e RS BOE PR A FPIRS W | S8EEIATE 12C 5
A
5 AUTO_ACK_ALL |RW 0x0 e
0: 2:H
4 RESERVED RIW 0x0 1.
RX_PARITY BRI B .
3 CHECKER_ RIW ox1 0 : A
ENABLE 1: A
2 RESERVED RIW 0x0 o]
1 RESERVED RIW 0x0 e
0 RESERVED RIW ox1 e
6.7.1.36 FI\EAATEH] 1
% 6-48. DATAPATH_CTLA ( Hu}k 0x33 )
A FB RHE] RilE LB
73 RESERVED RIW 0x00 R,
DCA CRC Ja il
R RE N 1, WIEREE K% CRC /4 DCA 73 1—#4r. DCA CRC
2 DCA_CRC_EN | RW 0xd £{54" DCA TN 8 57
CRC 1ENH 9 MNFH Ri%.
1E[A)iEiE GPIO ffifg.
fid & &8 FIE RS IE GPIO m¥iE .
_ 00 : 1] GPIO
1:0 FC_GPIO EN  |RW 0x0 e
10 : B4 GPIO
11 : 144 GPIO

6.7.1.37 TSIk AERE ST 1

% 6-49. REMOTE_PAR_CAP1 ( #}i: 0x35)

R B K7 BRilE P
LKA

7 ERAEEZE—DES— RIW 0x0 197 115803 O ST 1 B B T o 36 T Bl 4 A 9 17 52
Ox1E 1 Ox1F H1 5 N HI{H -

6 RESERVED R/W 0x0 R .
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# 6-49. REMOTE_PAR_CAP1 ( 1} 0x35) (%)
AL # B [
Bk BIST (L.
R IR VOLink B 1R BIST H/E.
— EURYE PR | U R £ SRR B AT
H%{H , B2 41 B FREEZE_DES_CAP {i LS ORI BN B .
SRR IO
0 ¢ ALK AL Mo 28 24
4 |MPORT RW 0x0 10 SRR SRR B B
— R EUR FUGIGERS | O FRBIBI i AR R BT
%l , 08251 B FREEZE_DES_CAP {it DL SR BB B .
A5
BRI DA BN | U BT BRI 5
— LR ER FUGIGERS | O ARBIBL (0 2 AR T B BT
%l , 1RI6L 5 B FREEZE_DES_CAP fi DL HER 1 HIH 8 1

5 BIST_EN R/wW 0x0

3:0 PORT_NUM R/W 0x0

6.7.1.38 AEIk AR E S ID

# 6-50. DES_ID ( #tik 0x37 )
A FB ) RME PLE

71 DES_ID R D S 4% ID.
S_ W 0x3 - B 2 M £ 8 1 2
FREEZE RIW 040 VR G i ER S 9P 1D
DEVICE 1D 5 11 W LA ) Z AR R 1D 1D A5 A M AR

6.7.1.39 H¥7 0D
2 6-51. TARGET_ID_0 ( #1311 0x39 )

fr FB KA BME L
7 hoizfE HiRgfF 1D 0,
741 TARGET ID_0 RIW 0x00 i, 0 e R A £ SR SR 12C HARERAE O3 12C Mkt G 12C

BB HAREEA 4% 1DO W) 2 55K 7 S X 17 42 ] R A% i 20 e o
I EHT T B2t
0 RESERVED R 0x0 735

6.7.1.40 H¥x 11D
% 6-52. TARGET_ID_1 ( 33k 0x3A )

AL FB Bl BRME L
7 frii e AR 1D 1,
741 TARGET ID_1 RIW 0x00 Wi B R BT R R 2R IS TE 12C B AR 2113 12C $uhik. G2 12C

F WU H BRI 48 1D, T 5554 0 308 T R0 v 2 o e i B 2
A E e B g
0 RESERVED R 0x0 e,

6.7.1.41 H¥5 21D
% 6-53. TARGET_ID_2 ( #:}31 0x3B )

A FEB b=yt BN P B
7 P fE HFRAF 1D 2,
. Hc B P B A AR R A T FE 12C H bR R 12C Hhlik. Wi 12C S5 4%
T |TARGETIDZIRW 0x00 e UL F AR PR 1D2 , I8 55 e M A Lo 2
T LA )% bk
0 RESERVED R 0x0 1.
42 TR KRR 15 Copyright © 2025 Texas Instruments Incorporated
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6.7.1.42 H¥: 31D

% 6-54. TARGET_ID_3 ( #:}1- 0x3C )

r |z& *m LA i
7 Bk AR 1D 3,
. R B L P SRS 1°C H AR HOVIEE 12C Mk, iR 12C 4%
71 |TARGELID3 RW 0x00 W HE 5] F RS 1D3 , T 4545 7303 O b e P S 38 2.
T B
0 RESERVED R 0x0 118

6.7.1.43 H¥5 41D

%% 6-55. TARGET_ID_4 ( #ht 0x3D )

|7’ %7 NCERET
7 Bl B AR 1D 4,
. L L P B 12 FL ARS8 MOM0EE 12C St . IR 12C 1264
71 |TARGETID4 |RW 0x00 SHEBE BRI 4 D4 | 5 K5 e S A SR 227
TSR B % ik
0 RESERVED R 0x0 R,

6.7.1.44 H¥: 51D

% 6-56. TARGET_ID_5 ( #z}: 0x3E )

|’ 7 RE |
7 i b2 1D 5.
. B 1 S R SR 12C S P RO4IE 12G HobE, AR PG 5% ¥
71 |TARGETID.S  IRIW 0x00 ) F RS P14 1D5 |, 3% 45 1 X P S 8 5 2
o L,
0 RESERVED R 0x0 .

6.7.1.45 H¥5 6 ID

% 6-57. TARGET_ID_6 ( #t}i: 0x3F )

T’ %1 WAE |9
7 Ko F R 1D 6.
. L BB PR S EAR 12C H bS8 PHEOIEL 12C B, R G %%
71 |TARGETID6 RW 0x00 UL B BS54 1D6 | 5 20 ) B {40 B AR 5 2
I
0 RESERVED R 0x0 .

6.7.1.46 H¥5 7 ID

# 6-58. TARGET_ID_7 ( i}k 0x40 )

P *m WME |0
7 B AR 1D 7.
O B B P SRS 12C F AR MOMIE 12C Mt s 12C %4
71 TARGET ID 7 R/W
GET_ID_7RI 0x00 LS RSP 1D7 , 8 0 3 {0 B R 582
R B
0 RESERVED R 0x0 R
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6.7.1.47 H¥3 0 54
% 6-59. TARGET_ID_ALIAS_0 ( #il: 0x41)

AL B Byl B L
7 PR HbRE 4 1D 0.
71 TARGET_ID_ RIW 0x00 Pt B g, DU B BT RE MR 8510 12C HARSRHie e 5. hEss
' ALIAS_0 F BT B B ARAS 1 1D0 ZA7 88 R B Mtk . % B IEA O K AR X

T 12C HAR SRV .

T8 1F 14 A B IR A B AR e A R A B0 T, 8 BB A
0 BEHIIFTH 12C HA.
0 TARGET_AUTO_ R/W 0x0 1:8H
ACK 0 A
_ O /M»)}ﬁ

EACHF IR, AT IERIZAT

6.7.1.48 H¥x 1 5%
% 6-60. TARGET_ID_ALIAS_1 ( #ik 0x42 )

i FB KA BME L
7 fERE A AR g4 1D 1.
741 TARGET_ID_ALIA | o\ 0x00 e EARAD S, IS E R B FEAR R 2310 12C FAR SR E 5. Bb Sy
' S_1 He TN B H AR 1D1 Z 7788 hR e Rt . %7 BUPRIEDA O KRR

TR 12C H ARSI i -
FE Ve 1 1A A B PR A O R A o ST A RS 04T, A0 S AR L A% H A
TARGET AUTO 1 SFIITE 12C 5.

0 - Rw 0x0 10 R
ACK_1 0 A

EACHF IR, AR FIERZAT

6.7.1.49 Hi¥F 2 54
%% 6-61. TARGET_ID_ALIAS_2 ( i} 0x43 )

172 FB & il BRINME BiE
7 AR H bR asfER44 1D 2,
7.1 TARGET_ID_ALIA |\ 0x00 Wi B AR S, LUK I P B A R B I 12C H ARSI R E S5, WS
' S 2 Yo EFLGT B H ARSI 1D2 g e e bt . iZFBeRNES 0 KAk At

R 12C HARS IV o

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: 4

EACHTF R, AR FIERET

6.7.1.50 H¥z 3 5%
% 6-62. TARGET_ID_ALIAS_3 ( il 0x44 )

fr [we M [sME [

7 GLIH RS A% 1D 3.
o4 |TARGETLDAUA o |ogo  |FEENEEE , LURMSEBEIGRAR B °C RIRBIHRENE %S . Joii%s
' 5.3 HEILHTAE) F PR D3 267 o FHERMLAL . %5 LR RO O K28 A

L 12C FAREAE AT .

TE I [7) 388 8 000 5 IR A B PR R R 2R B BRI  #  Sh A AHE AE H AR
TARGET _AUTO 3 WM 12C B,

0 ACK 3 - - |RIW 0x0 S:Eﬁﬁ

AT IR, AR T IERET.
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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.
R EAREG S , ORI B REAR A 2510 12C FAR SRR E IV F 55 LS5

TARGET_ID_ALIA

7 S 4 RIW 000 | e s ) 1 b3 1D4 25 1758 P g (I . 27 B O O 45 BTN
SR 2C RS i)
Al I L B R B F AR B RS T, 4 A e b
4 SUHFRE 12C B
0 TARGET_AUTO_ R/W 0x0 1:8H
ACK 4 i
- 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.
e B MRAD S, USRI R R 2510 12C FAR SR E % . s

TARGET_ID_ALIA

7 S5 RW  |0x00 F4 BT ) F RS2 1D5 2772 RS ML . 2 B 0 O S5 ad
SR PG H bR,
il IE BB R S S R o B AR ], 2 0 U e B b
5 BIHIFFA 12C A,
0 TARGET_AUTO_ RIW 0x0 1. B
ACK 5
- 0:%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.
T B ARG 2%, DU E R R eh 2810 12C HARSMRE % . WHE%

TARGET_ID_ALIA

& .6 RIW OX00 e o i ] 1 b5 D6 25 f7-38 o s Ut . %7 B e B EA O 655
SR PC RS i)
i T BB RS SR B RS T, 2 20 Ui F b
6 BT 12C B .
0 ZﬁiGgT—AUTO— RIW 0x0 1: R
- 0: %[

(R TR | R UUH T E#IEAT

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

A FB bt BRME |3
7 AL AR H bR A4 ID 7.

1 TARGET_ID_AUA [0 10200 B E AR ES | ORI % B S AR A 2800 12C AR ERIEIR 5. LTSN

’ S_7 R B B AR ID7 A AR PR Al . Z B B{E e 0 K AE IR

T2 12C HARSSEITI A .
To i 1E 138 8 B8 RS BUR R B 2 ARS8 8 S KHE AR B s 7
AP 12C 5.

0 RCETAUTO g | ox0 1:

- 0: %%
AT, AR T IERZT.
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6.7.1.55 & FiEE %]

% 6-67. BC_CTRL ( ¥ht- 0x49 )

fir *B %7 RVE |
7:6 RESERVED R 0x0 RE .
W% BIST CRC &m i 4.
5 E'LSFI —CRC_ERR_| pwysc |oxo 0 : IS
1 A iR
4 RESERVED RIW 0x0 e
Wl CRC iz,
3 CRC_ERR_CLR [(R/W)/SC |0x0 0 : 2GR
1: RS
20 #}R‘A’;—RDET— RIW 0x0 TX-RX 62 o 5244 .
6.7.1.56 11T ID
% 6-68. REV_MASK_ID ( Hht 0x50 )
fir FB 7 RiME |5
7:4 REVISION_ID R 0x2 1T 1D,
3:0 MASK_ID R 0x0 9 1D,
6.7.1.57 BFR&
% 6-69. 23 STS ( Huhk 0x51)
I B %) BE |
CFG_CKSUM AL B R Al LB . . e
7 oS~ - IR 0x0 BT T 22 ROM (L B RO LA — AN ARSI | AL AE IR
WERL.
AL SR
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

% 6-70. GENERAL_STATUS ( #i} 0x52 )

(A FB =il BRI .85
7 RESERVED R 0x0 N
RX_LOCK e W
6 DETECT R 0x0 A ER A TR A A FR R A R BRI B RS
5 RESERVED R 0x0 TREd .
LINK LOST B IESE B IR A B
4 FLAG - R 0x0 WAk E] BC #5E DET hWoIRAR AL |, WBE ZAL. hAI7EEHN CRC ERR
CLR /7885, HS PLL R8N #i5  .
I E BIST 4%,
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 .
R ) &2 73818 CRC #i%.
1 CRC_ERR R 0x0 WAE BC B DET B A7 IS S @455 | W& i B %A .
#2Hl CRC_ERR_CLR % fE8% )5 , &ilbRi%L.
SN S T B 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 .
A A7 S8 GPIO BRI LA . 1024 GPIO BB i AR , GPIO 3| Bk ZS
A
3:0 GPIO_STS R 0x0 £ 3 HL GPIO3 5] BIRES .
fir 2 3L GPIO2 31 HHRZS .
7 1 $H GPIOA Bl IR A .
7 0 2L GPIOO 3] LR A .
6.7.1.60 BIST £5E T4
% 6-72. BIST_ERR_CNT ( #i}ik 0x54 )
fir FB e} BRME L
7:0 E'ngaﬁﬁ— R 0x00 BIST #4138 Ffj CRC Hiit4L.
6.7.1.61 CRC #5214 1
7% 6-73. CRC_ERR_CNT1 ( #h}l: 0x55 )
iz FB i) BRME |9
7:0 CRC_ERR_CNT1|R 0x00 CRC 4% 1% (LSB).
6.7.1.62 CRC #iRit%k 2
% 6-74. CRC_ERR_CNT2 ( #h}l: 0x56 )
fir FB ESid) RAME  |$H
7:0 CRC_ERR_CNT2|R 0x00 CRC #i%714 (MSB).
6.7.1.63 LIRS
2 6-75. SENSOR_STATUS ( Huk 0x57 )
fir FB A BRAE i
7:6 RESERVED R 0x0 fRE.
5 T SENSOR HI |R 0x0 BRI, REOR WA 5 T SENSE_T_HI WU, AL7E Bt i
=)
4 T_SENSOR_ [, 0x0 WE G | AR N AR R A T SENSE_T_LO BRAE. % Br7eis il i
LOW %,
3 VI_SENSOR_ | 0x0 WEE , %M FR GPIO1 AT SENSE_V1_HI [RIE . i%AL7E e i i i
HI %,
) V1_SENSOR_ |, 0x0 WE G , %A £ GPIO1 I AMET SENSO_V1_LO R . %07 7eis il i
LOW %,
] VO_SENSOR_ |5 0x0 WHE G | %A% GPIOO #i N & T SENSE_VO_HI FRAE. T H4RIER A4
HI HE,
0 VO_SENSOR _ R 0x0 WHJG , EhLER GPIOO 4 MK T SENSO_VO0_LO BRE. AT ELHRER AL
LOW KEE.
6.7.1.64 fLE3% VO
% 6-76. SENSOR_VO ( i}t 0x58 )
fr ZB E i) RAE |39
7 RESERVED R/W 0x0 R o
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# 6-76. SENSOR_VO ( #ilit 0x58 ) ( 4:)

=R ¥ RME |3
64 \S/(IEDIN_LAE)GRE_\/O re 050 GPIOO HiJE & T SENSE_VO_HI [RHIE |, GPIOO HiJ 4 S5 M . %M fE
: S OORVO- A 0 R R
3 RESERVED RIW 0x0 .
vo  leneEse |re o7 GPIOO M/ T SENSE_VO_LO IR , GPIOO ik fE kS i 5/, % fL1E
: SLISOR VO . 7 o AR T

6.7.1.65 {5 v1
# 6-77. SENSOR_V1 ( Hulik 0x59 )

A FB RA BINME VA
7 RESERVED RIW 0x0 RH.

VOLTAGE_ GPIO1 H1JE T SENSE_VA_HI FR#IES , GPIOT Hy AL e b K. % fE
6:4 SENSOR_V1_ [RC 0x0 B

MAX 0 TR A Sl R B4R
3 RESERVED RIW 0x0 RE

VOLTAGE_ GPIO1 HJE{ET SENSE_V1_LO [ , GPIO1 HJE (LM 5/, %
2:0 SENSOR_V1_ [RC Ox7 TR B B

MIN 7 TR AR R

6.7.1.66 AR T
# 6-78. SENSOR_T ( Ml 0x5A )

£z FB e3is| BRNE Tt
7 RESERVED RIW 0x0 1RF
R E T SENSE_T_HI PRl A (1 P 0 il 58 A% IR i K 8. 126 10 132 HA I
6:4 TEMP_MAX RC 0x0 EE,
0 FoR Ak 24
3 RESERVED RIW 0x0 e
IR SEART SENSE_T_LO PRl i (1 P 0 ff 55 A% IR 1 e /NS B . iR B HY
2:0 TEMP_MIN RC 0x7 I B %
7 RIRARMR B

6.7.1.67 CSI-2 551215

% 6-79. CSI_ERR_CNT ( izt 0x5C )
IA B ESi R P
CSI-2 H iR I A T A7 4
BEAFAE SR 2B b VKBRS AR A S R CSI-2 B M

7:0 CSI_ERR_CNT |RC 0x00

6.7.1.68 CSI-2 S5 RA
%% 6-80. CSI_ERR_STATUS ( #i}i- 0x5D )

AL FB& e i RIME BeH
74 RESERVED R 0x0 fRE.
3 TP RRC (ox0 W AT KT B R R
2 CHKSUM_ERR |R/RC 0x0 FRRTEAR N B AL D BRI RIS R ( AATHEIE ) o
1 ECC_2BIT_ERR |R/IRC 0x0 PR AR IRk 2 A7 ECC #HHR ( ARTHIE ) »
0 ECC_1BIT_ERR |R/RC 0x0 FRRTERUR AR A I E] 1 A7 ECC ik,
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6.7.1.69 CSI-2 &M R EIE 0 A1 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. CSI_ERR_DLANE23 ( ik 0x5F )

& | 7 RiME |
7 SOT_ERROR_3 |R 0x0 i#iE 3 : SYNC FH|H ) Single-bit iR - AT IE,
6 23;63{ “;C— R 0x0 Wi 3 1 SYNC FFIsh % g - AT IE,
NTRL ERR s e N ‘o
5 CH:SRQS_T_g - R 0x0 I 3 1 HS W RBER A b 2.
RESERVED R 0x0 e,
SOT_ERROR_2 |R 0x0 J#HE 2 1 SYNC J#4H) Single-bit ARR - W,
2 23;68{ gc— R 0x0 3 2 © SYNC Rl i 2 ket - A Ay o i
CNTRL ERR v e o g N o
1 HSRQST 2 ~ 0x0 JEIE 2 1 HS 3R A R H A R
0 RESERVED R 0x0 R85,

6.7.1.71 CSI-2 4R ol iE
# 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. CSI_PKT_HDR_VC_ID ( #hii: 0x61 )

fir FB& it BRIME L
. LONG_PKT_ . " oLt L]
76 VCHNL _ID R 0x0 K H CSI-2 Huffi AR K EFUEIE 1D
. LONG_PKT_ . " oL (%
5:0 DATA_ID R 0x00 K H CSI-2 il a4 LM% ID.
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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 KH CSI-2 FHE B K WA B T B AL 7.
MSB

6.7.1.75 CSI-2 ECC

# 6-87. CSI_ECC ( it 0x64 )

i ¥R e R B
LINE_
7 |LENGTH_ R 0x0 FOREWUGII B LK R AL
At
6 RESERVED R 0x0 TRE .
5:0 CSIl-2_ECC R 0x00 SR Bl a4k CSI-2 ECC 77,

6.7.1.76 IND_ACC_CTL

% 6-88. IND_ACC_CTL ( Htti- 0xBO )

b | FB KA

BRME

B

7:5 RESERVED R

0x0

TRE .

4:2 IA_SEL R/wW

0x0

A B AR AR A

bk e e O RER AN
000 : PATGEN

001 : V3Link TX & f£#F

1 IA_AUTO_INC |R/W

0x0

[T 18] B g
JAH B EEER. SRR G NG , Gt 83 1.

0 IA_READ R/W

0x0

k37l Ed: T

BB IZf LB E IND_ACC_ADDR A 7743 I AL BT A7 77 4% D ¥y i3 ks . 2
BT, SR IRIE 2 7E 3 IND_ACC_DATA FAFEEER. WA T2
R AT SR B R A T E L T RE .

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 V3LINK_TX_ID0

% 6-91. V3LINK_TX_IDO ( #zht: = 0xFO )

A FB& KA BRIME B B
7.0 YD?’(;'INK—TX— R Ox5F V3LINK_TX_IDO : ID fREDI{I& 1 A5ti 0 «_”

6.7.1.80 V3LINK_TX_ID1

% 6-92. V3LINK_TX_ID1 ( 3l OxF1 )

A FB e i BOAME . B9
7o | BUNCTX g 0x55 V3LINK_TX_ID1 : ID fRA3HI5 2 A 54 0 “U” .
6.7.1.81 V3LINK_TX_ID2
% 6-93. V3LINK_TX_ID2 ( HuhF OxF2 )
fr FB i BRME PEH
7:0 |VD32L'NK—TX— R 0x42 V3LINK_TX_ID2 : ID fRAf55 3 5% : “B” .
6.7.1.82 V3LINK_TX_ID3
% 6-94. V3LINK_TX_ID3 ( Hsht 0xF3 )
fir FB e =il RME Pt
7:0 ?Q;'NK—TX— R 0x39 V3LINK_TX_ID3 : ID fRAf55 4 4545 © “9” .
6.7.1.83 V3LINK_TX_ID4
% 6-95. V3LINK_TX_ID4 ( Hiht OxF4 )
A FB vl BRE YiE
7:0 ?Q;"NK—TX— R 0x35 V3LINK_TX_ID4 : ID ARHBf%4 5 5% : “5” .
6.7.1.84 V3LINK_TX_ID5
7 6-96. V3LINK_TX_ID5 ( #ihl: OxF5 )
A B e 3 BAE P B
7:0 ?SSL'NK—TX— R 0x33 V3LINK_TX_ID5 : ID {RF5i% 6 253 1 “3” .
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6.7.2 [H| By | A AY

JUANTHRE S ELFE L& 78 (R B0 M WUt b (3R 6-97) M5 7asd 5 BV R AE BRI ] . 25 A7 25 U il & J8 Ik [l 2
Vi iH] 2747 %% ( IND_ACC_CTL. IND_ACC_ADDR F1 IND_ACC_DATA ) a4 M HLAI R L . X AEgefr T
F A7 A 7 A b () w2 b ik 0xBO-0xB2 At .

(] 42t AL 0 B 8 B 4 i 2 A7 2 AR T R O B, e E A Ap s A b | LRt s S N 5 A s - oAb
P A as PRt 7 A BE G ThaE |, AT LA AR S N R A A7 45 B ShiE N RS bk

PO RGPS Suy /(i

1. S5\ IND_ACC_CTL %57 & DAL FE T 75 1O 7 s R

2. 5N IND_ACC_ADDR a7 f7a% Pk B 417 2w ks
3. [ IND_ACC_DATA %1785 N H 4

U1SRAE IND_ACC_CTL Zifrash st E 1 Hahihy , EAWIR 3 2 mfifl o %5 77 de A2 A0 B 5 N BSM A Bodhs -7

X, R

1. 5N IND_ACC_CTL Zif7 85 LLE I AT 75 i A A7 A i

2. 5N IND_ACC_ADDR #1728 L% B % 7 2e %

3. M IND_ACC_DATA %17 asifzBL

WIERAE IND_ACC_CTL #Fifresh i & 1 Ashiy | EE IR 3 2 G L3517 d InF% Ao B 13t U A/ M 008 =715
£ 6-97. [MEEE AR

0xBO0[4:2] (IA_SEL) Rk )32 S A S T T B
000 0 VR S
001 1 V3Link TX #7748
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6.7.2.1 PATGEN %7758

%% 6-98 Ft T PATGEN a7 a3 [RIAFfifi S BRI 27 A7 4% o 35 6-98 FPoR A H K B4 2 A7 o i A% L I3 LR A £ B FA A6

B, I HANBE RN

* 6-98. PATGEN #7752

Hht HFE4EH FIEaAM G
Ox1 PGEN_CTL PGEN_CTL A
0x2 PGEN_CFG PGEN_CFG BT
0x3 PGEN_CSI_DI PGEN_CSI_DI HHE
Ox4 PGEN_LINE_SIZE1 PGEN_LINE_SIZE1 BT
0x5 PGEN_LINE_SIZEO PGEN_LINE_SIZEO HTHE
0x6 PGEN_BAR_SIZE1 PGEN_BAR_SIZE1 Bk
0x7 PGEN_BAR_SIZEO PGEN_BAR_SIZEO wiE
0x8 PGEN_ACT_LPF1 PGEN_ACT_LPF1 HiE
0x9 PGEN_ACT_LPFO PGEN_ACT_LPFO e
OXA PGEN_TOT_LPF1 PGEN_TOT_LPF1 BT
0xB PGEN_TOT_LPFO PGEN_TOT_LPFO BT
0xC PGEN_LINE_PD1 PGEN_LINE_PD1 BT
0xD PGEN_LINE_PDO PGEN_LINE_PDO HTHE
OxE PGEN_VBP PGEN_VBP Bk
OxF PGEN_VFP PGEN_VFP R 4E
0x10  PGEN_COLORO PGEN_COLORO WAk
ox11 PGEN_COLORH PGEN_COLORH At
0x12  PGEN_COLOR2 PGEN_COLOR?2 BT
0x13  PGEN_COLOR3 PGEN_COLOR3 BT
0x14  PGEN_COLOR4 PGEN_COLOR4 BT
0x15  PGEN_COLOR5 PGEN_COLORS5 HTHE
0x16  PGEN_COLORS6 PGEN_COLORS6 Bk
0x17  PGEN_COLOR? PGEN_COLOR? HifE
0x18  PGEN_COLORS PGEN_COLORS WAk
0x19  PGEN_COLOR9 PGEN_COLOR9 At
0x1A  PGEN_COLOR10 PGEN_COLOR10 BT
0x1B  PGEN_COLORT1 PGEN_COLOR11 BT
0x1C  PGEN_COLOR12 PGEN_COLOR12 T
0x1D  PGEN_COLOR13 PGEN_COLOR13 HHE
O0x1E  PGEN_COLOR14 PGEN_COLOR14 Bk
0x1F PGEN_COLOR15 PGEN_COLOR15 Wik

S ORHIAL Y] r) R 28 3 G R NN R BT . 3R 6-99 e 1 T R g b U i) R Y ARG

# 6-99. PATGEN 1 i 2K BIALHRL

V%R G \ o
K
R ER
HAKH
w E2N
ST AR
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% 6-99. 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]
# 6-100 J&/r T PGEN_CTL.

REIRC R R,
% 6-100. PGEN_CTL &7 B 8
o FB HH BRI B
71 RESERVED R 0x0 (3]
0 PGEN_ENABLE R/W 0x0 B H B kA48
1 R R
0 : AL R4 5

6.7.2.1.2 PGEN_CFG #77## ( #ihik = 0x2 ) [ERIME = 0x33]
# 6-101 J&/r 7 PGEN_CFG.

A EIESMINSE
%% 6-101. PGEN_CFG HfF 57 B i
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]
# 6-102 J&/r T PGEN_CSI_DI.

AT EEIHINSE S
% 6-102. PGEN_CSI_DI #F 7 % F &M
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]
% 6-103 J£/” 7 PGEN_LINE_SIZE1.

A EIENI NS
% 6-103. 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 27752 ( H#ihik = 0x5 ) [ZRIAE = 0x80]
% 6-104 JE T PGEN_LINE_SIZEO.

pAEIEI NS
% 6-104. PGEN_LINE_SIZEO S5 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]
# 6-105 Jg£/~n 7 PGEN_BAR_SIZE1,

A EES M SE
% 6-105. PGEN_BAR_SIZE1 &7 F i8]
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]
# 6-106 J£7~ 7 PGEN_BAR_SIZEO.

A EIEI M S8
% 6-106. PGEN_BAR_SIZE0 27587 Bt i Bl
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]
% 6-107 J&7% T PGEN_ACT_LPF1.
RFIRC R,
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% 6-107. PGEN_ACT_LPF1 HES& 7N

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]
# 6-108 J£/~ 7 PGEN_ACT_LPFO.

AGIEINNSER
# 6-108. PGEN_ACT_LPFO0 %17 #% 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]
% 6-109 J& T PGEN_TOT_LPF1.

A EES NS
% 6-109. 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]
% 6-110 J&7< T PGEN_TOT_LPFO.

R [\ BC AR .
% 6-110. PGEN_TOT_LPFO0 #7232 B )i B5
R FB El BRI BB
7:0 PGEN_TOT_LPF[7:0] R/W 0xD AR AT B
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]
# 6-111 J&/~ 7 PGEN_LINE_PD1.

A EIESMINSE
% 6-111. PGEN_LINE_PD1 &2 7B
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]
#* 6-112 J&7R 7 PGEN_LINE_PDO.

56 &

RXRIR

Product Folder Links: TSER953

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SNLS696


https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com.cn/cn/lit/pdf/ZHCSNJ6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSNJ6C&partnum=TSER953
https://www.ti.com.cn/product/cn/tser953?qgpn=tser953
https://www.ti.com/lit/pdf/SNLS696

13 TEXAS

INSTRUMENTS TSER953
www.ti.com.cn ZHCSNJ6C - APRIL 2021 - REVISED JULY 2024
A EIEE NS
% 6-112. PGEN_LINE_PDO {788 Bt 8]
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]
# 6-113 JE/ T PGEN_VBP,

A EEMIISE R
% 6-113. PGEN_VBP &5 7Rk
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]
#* 6-114 J&/R T PGEN_VFP,

A EIES NS
% 6-114. PGEN_VFP &7 87U
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 #7753 ( 3t = 0x10 ) [ERIA/E = OxAA]
7% 6-115 g7~ 7 PGEN_COLORO.

A EIENIM IS
% 6-115. PGEN_COLORO & 7£32 FBt i B
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 6-116 &7~ T PGEN_COLOR1.

A EI SIS
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2 6-116. 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]
#* 6-117 J&/R T PGEN_COLOR2.
SIS | NS

% 6-117. PGEN_COLOR2 & f£32 F B i 85

BL

FB

KR

FRUME

BiH

7:0

PGEN_COLOR2

R/W

0xFO

I R A 2R 2

XFSHEROKEN | ZFraRERER 0% 2 WIS K 775 5
fH.

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

6.7.2.1.19 PGEN_COLORS3 #f7£#% ( bt = 0x13 ) [BRIAMH = Ox7F]
% 6-118 J&7x T PGEN_COLOR3.
RFIRC B,

2 6-118. 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% 6-119 JE/R T PGEN_COLOR4.
R[] B R

% 6-119. PGEN_COLOR4 & 1732 B i 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]
% 6-120 J£ T PGEN_COLORS5.

p 41 E M S T
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% 6-120. PGEN_COLOR5 &% 7B Ui BH

pr FB KA RME ki

7:0 PGEN_COLORS5 RW 0xCC IR % 2 28, 5
MTSHERAKETY | L WERTER (5% 5 IR A% ) 715 5ol
1H.
XTI E R KT | %7517 A 8 A R SR A A 7

6.7.2.1.22 PGEN_COLOR6 #7752 ( Mt = 0x16 ) [BRIAfH = 0xOF]
% 6-121 /8 T PGEN_COLORG.

REIRCRER,
% 6-121. PGEN_COLORG6 75 BBl
pr FR HT BRIME L
70 PGEN_COLOR6 R/W OxF B kA28 5t 6
T BEROLRTY | S5 R O% 6 W K% 1 T 50R
fh.
b [ R 4 B | %2 17 [ R 2 B R S -B A

6.7.2.1.23 PGEN_COLOR7 #f7#% ( bk = 0x17 ) [BRAMH = 0x80]
% 6-122 J#/x 7 PGEN_COLORTY.
RFIRC B,

% 6-122. PGEN_COLOR7 &% 7B Ui BH

™

FB

R

BIME

]

7:0

PGEN_COLOR7

R/W

0x80

B R A A 7

WTSHEROKE | ST FAR R 0% 7 RS 5
H.

XTI e R AR IR | 1% AT AF A ) I e R R R IR 35 )\ A1

6.7.2.1.24 PGEN_COLORS %775 ( Ml = 0x18 ) [BRi\ M4 = 0x00]
% 6-123 JE7< T PGEN_COLORS.

REIRC R R,
% 6-123. PGEN_COLORS & 75 Byt Bl
r FB HT BRI BiBA
7:0 PGEN_COLORS8 R/W 0x0 &R e A= we it 8

AT EEROKEDE | ZTF A E 2 R Gk BRI E LAF.

6.7.2.1.25 PGEN_COLOR9 & 77#% ( Hbht = 0x19 ) [ERIA{E = 0x00]
% 6-124 &1 7 PGEN_COLOR9.

A EEMIISE R
% 6-124. PGEN_COLOR9 #7757 Byt il
Br FB R BRI L
7:0 PGEN_COLOR9 R/W 0x0 K kA #s it 9

X E RO TG | %5 A i 2 R sk BB RR + A 70
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6.7.2.1.26 PGEN_COLOR10 773y ( Huht = 0x1A ) [BRIAME = 0x00]
% 6-125 Ji£7r 7 PGEN_COLOR10,

A EIENI NS
% 6-125. PGEN_COLOR10 {5 Bt i Bl
R FB KA BRI ]
7:0 PGEN_COLOR10 R/W 0x0 B KA w10
XTGBT | S p e AR E+—AF
4.

6.7.2.1.27 PGEN_COLOR11 %7742 ( Hult = 0x1B ) [ERIME = 0x00]
% 6-126 J&75 T PGEN_COLOR11.

RFEIRCR R,
% 6-126. 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

o

6.7.2.1.28 PGEN_COLOR12 #774% ( #ihit = 0x1C ) [ZRIMH = 0x00]

7 6-127 JE7~ T PGEN_COLOR12.
iR B B R

% 6-127. PGEN_COLOR12 HF 87t

Az FEB A BRINME UL

7:0 PGEN_COLOR12 RIW 0x0 I R LS5 12
T EERAKEE |, R aEk B R aX /NS =407
.

6.7.2.1.29 PGEN_COLOR13 2 f7#% ( #ulit = 0x1D ) [ERIMA = 0x00]

#* 6-128 J£7r I PGEN_COLOR13.
ACIEIMBPSE

fr

% 6-128. PGEN_COLOR13 {787 B i8]

FB

XA

BMAE

L

7:0

PGEN_COLOR13

R/W

0x0 KA 4B 13
T REE RO ETE |, a5 a2 ) I e R 02k EE R+ DA

Mo

6.7.2.1.30 PGEN_COLOR14 %7758 ( #ilik = OX1E ) [ERIAME = 0x00]
% 6-129 J£; T PGEN_COLOR14.
R BB R,
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% 6-129. PGEN_COLOR14 {788 B i8]

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]
% 6-130 & T PGEN_COLOR15.

A EEE M SN
% 6-130. PGEN_COLOR15 {75 B i8]
i TR HH BRI B
7:0 PGEN_COLOR15 R/W 0x0 B R A2 B 15

XTI EROKETY | % sl e R s KRR+ AT
i:E
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6.7.2.2 V3Link TX &f2%

2 6-131 JIH T V3Link TX S 1E RS 1R Re it 2R 1288 . & 6-131 TRV W I TG 25 17 2 i 7% H bk B AR S 15 58
FINLE | FEHARAE AT AF48 N2 .

# 6-131. V3Link TX &7

Hhht HEEBYHEH FIEBAM 4y
0x4B  TEMP_RAMP_DYNAMIC_CFG 3
0x4C  TEMP_RAMP_STATIC_CFG 5|

B R BT ) A2 5 G T 3 SN BT . K 6-132 JER 1 IE AT IR ER 2 TR ) 2R A ARG
% 6-132. V3Link TX ¥ a8 B4RAG

KT \ ) \ i
B
R R R
AR
w w E2N
2 SRER AL
n | | S0 LR B IA

6.7.2.2.1 TEMP_RAMP_DYNAMIC_CFG 752 ( Hulik = 0x4B ) [ERiAfE = 0x8X]
% 6-133 &k 7 TEMP_RAMP_DYNAMIC_CFG.

IS MINSE.
% 6-133. TEMP_RAMP_DYNAMIC_CFG 28 B i B
I FB K7 N B
7 RESERVED R/W 0x1 1R
6 RESERVED R/W 0x0 s
5 TEMP_RAMP_OV RIW 0x0 T o
W7 BB Ox1 ] FiT IR T A 10 B o6
4 RESERVED R/W 0x0 138
3:0 TEMP_RAMP_DYNAMIC |R/W X S BSEE
_CFG ARLAE AT B R SCL A AR S . XL RIS ., WS
7.3 15 “RERIAILT .
TR <10 : B4 - 1
10 < ¥ < 35 : RLHIRE
35 < iR¥ <85 : [HBE + 1

6.7.2.2.2 TEMP_RAMP_STATIC_CFG & 7#% ( Hulk = 0x4C ) [ERIME = 0x00]
# 6-134 J&7r 7 TEMP_RAMP_STATIC_CFG.

SESCIEIMIPSE
# 6-134. TEMP_RAMP_STATIC_CFG #7783 7B i}t B

hir FB RA RUE YL

7 RESERVED R/wW 0x0 (3

6:4 TEMP_RAMP_STATIC_C |R/W 0x0 TR T RS E

FG ERGHEN AR L F R E A 0x3. ESHE 7.3.1.1 1 “REH)
A .
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% 6-134. TEMP_RAMP_STATIC_CFG HFFRF B (4)

fr

FB

XA

BMAE

L

3.0

RESERVED

R/W

0x0

TRE
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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

71 MRGE

TSER953 FlC £ fift 5 8% 2 A [ BE B8 A I A F I BUE B A . 5 DA EmiEiE |, Hiskisir®EEmis
4.16Gbps JF-7F 4mfd J5 1 1838 5 M 20MHz 3| 2. 1GHz M55 . 55 2842 72 M £f 25 30 A3 47 2% 10 S a3
M 10MHz 2] 50MHz (IR FR5 2 76 F .

N T AEIX AN B S BERG E W 84T , B AT SR A 2 2 IR LR A B 50 Q HIASMEBHPT. 5iZ 50 Q FRERHPTAY
Tz S EE B TR A 28 B R AE S SO, TS AR

7.1.1 [FHB LML

TSER953 B 1E X Frlrl4H G ffL By (PoC) ik R NI FEfE Bas RS fit il . RAX R vk |, 78 il A
BE . XA RS W R AL S T AR R A B (RS 2 ) B AT AR . I V2 T G U X 48 e e R B |, KL
LRI S B LIRS 2 B 1 B 8 DA R B I O ) B YR AT AR 2, G 71 BT

Sensor Module Control Unit

DC-DC Power
Regulators Source

PoC

Coaxial Cable

|m
q}ﬁ

A 4 A 4 A\ 4 A 4
POWER
Cact \ < / \ Caci
= — 1] 0 [ o
— 3L J hd ] o —]

Image Sensor |——] VeLink —» VeLink —{ Processor
—— Serializer | VALink Deserializer |—] SoC
= o _ — =

Braided
Chacz2 Shield Chac2
Rrerm RrTERM

B 7-1. R ZHtE (PoC) RS

FEWAE PoC ML FERFE M LI = 1k Q BHHURE A4 2k B 15 A e 4 LB (0 0 3RBR 7T . B i) PoC 45 KL
A7 B T E e I P S B R O AN SRR AN B BORE AR . 0T R BRE SO P TE AR fgec ) Yeo MY -
PR 1 [ R g TE AR freo (HUZ , A REOEIE 5 250 2 M) E 2R (WASH T4 PCB. i & PCB FIHZL )
PR R R () ot BEA R G S A PORE AN [BIRARFR PR ], 110 2R AL T 5 K AL 7 AT A sl P 2% £ (@)
T

1. AR VOLink B0H5E ST EIE MM IO 258, R T1.

2. PoC [#fil PCB Ly B ATLL N0 FT A JEAE 5 2230 PCB SUREBUSE. T1 4 T ek it h £ 4 40 it PCB A HLSLTG A IO BRE TS5

P, ELA 2 2380 R o Py A 5 S AOREIR -

7-2 JEoR T AT "4G" VALink (176 PoC M4 , H 4l TSER953 1 TDES954 1 TDES960 Xf , HAT
7£ 50Mbps (V2 fgce = 25MHz) iz AT (KX A8 IE LA K AE 4.16Gbps (frc =~ 2.1 Ghz) Fig47 Y IE FEE . HEH L
EIV A F B RO TE Y 2SR, HoAth PoC W& s v LME A |, JF BLAE B AT 48 AN e 280 b T e B BT AN IR
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VPoC

FBs

FB2

FB,

CAC1
1 ] DOUT+

33 nF to 100 nF
R» Cacz
e I} ] DOUT-
— 4990

15 nF to 47 nF

NOTE:
Cac1, Cacz (Design Parameters Table)

7-2. "4G" V3Link K37 PoC M4
71 HIH T %€ PoC ML IFEA T otE. EER , BREARREER LB S FEm B AR th . Rk, dik
T2 I LR PR FFAE 150mA LT .
2 7-1. "4G" V3Link PoC W& RIZEN TR

HE SENE L] E JGeite filbed=
FLEAS , 10uH , 0.288Q ( FxKfH ) , 530mA ( f/MiH , Isat. Itemp )
’ ’ : ' LQH3NPN100MJR Murat
30MHz SRF #5/Mii , 3mm x 3mm , i fi] QH3 oomJ urata
HUREE | 10pH |, 0.2880 (k) , 530mA (Isat, ltemp) LQH3NPZ100MJR Murata
30MHz SRF ( f/M& ) , 3mm x 3mm , AEC-Q200
HHJEES , 10pH , 0.360Q ( HKfEH ) , 450mA (Isat, ltemp)

! L1 30MHz SRF ( #/IM# ) , 3.2mm x 2.5mm , AEC-Q200 NLCV32T-100K-EFD TDK
HLEAE , 10pH , 0.400Q ( JLAI{E ) , 550mA ( f/ME , Isat. Itemp ) .
39MHz SRF ( #U11{ ) , 3mm x 3mm , AEC-Q200 TYS3010100M-10 Laird
FLEAE , 10uH , 0.325Q (B KfE ) , 725mA ( fi/Mi , Isat. Itemp ) )

’ ‘ : ' TYS3015100M-1 L
41MHz SRF ( #1744 ) , 3mm x 3mm , AEC-Q200 S3015100M-10 aird
BREATEER , 1GHZz T4 1.5kQ , 85°C. 500mA ELifii e K
050 . 003 SMD . T BLM18HE152SN1 Murata

3 FB1-FB3 | : S
BREAREEE | 1GHZ I 1.5kQ | 85°C. 500mA L il ik BLM18HE 152521 Murata

0.5Q , 0603 SMD , AEC-Q200

B T2 $E PoC MZEJTit 24k, A B A Ja R 2k EE AR

o CRECNRTTH (GEE SRR HEREUT AR ) R RESEDE A A . A A 2 g e AR DL
G UM o

o AR RIS R TR SO VE IR BN TR AL FE AR T 7 (0 P R NI SR, DU KPR EE b/ FH
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o BUREINACRERS RN B SRS RIERT . AGERERR S IC AR M, M e R A e
M) 573 — WA 24 A 5 2k, IR AT RE PR IR 2 SRS AR TR R 52

o AEHFSI B A A SRS 100 Q EME 5. WAZTU G i A as BIERAR T 50 Q A
%

o {EFIFRAE 49.9Q FHPH & P SEUT AR 1O SO S AT ER

RT-2 JUH T B AT A5 B R A PR ) B PCB AT2k ( BT 2R sl RER ) BRI . AR AT 22 I R A il

HIBRAEI , 2425175 & PoC RZ& IR o

R 7-2. BT PoC ML g PCB Mk DR E

E 24 B/ME HAUE BOAfE | Epr
L MRS % B2 25 51 Y 2 PCB A2k 5| om
trace JLQJE
Zyace 3 PCB AR5 MEREHT 45 50 55
Zeon  FEPEE (DS ) HRHERHT 40 50 60

UL T REM/N H AT 20 Vpoc #aN ( AR AR MBS BHAE . B4 PoC JofF i B STIIE ) o 8
Vpoc HUEFEIR ARSI A5 B2 (> 10uF) A BT FMK Veoc WAIIHRIEA RSB
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7.2 HLAIN A
7.2.1 & ER

XTI N IR 7-3 FE RS
F£7-3. %t

WIS 5 Zih
VDDD. VDDDRYV.
Vivon) VDDPLL 18v
BRI A & A S | e DOUT+ 33nF - 100nF (50V / X7R / 0402)
% DOUT - 15nF - 47nF (50V / X7R / 0402)
A5 A 20 () A U7 A H 7 e e
Hﬂﬁﬁm“ﬁﬁg WHEH L STPIE | poyuTs, DOUT- 33nF - 100nF (50V / X7R / 0402)
FT kIR 25 H1 DVP Je 20 28 DouT+ 100nF (50V/ X7R /0402)
AR FaEeE DOUT - 47nF (50V / X7R / 0402)
FFAERIZF1 DVP He i i 28 i i
S . : 100nF (50V / X7R / 0402
HMER , STP Hh DOUT+. DOUT nF ( )

SER/DES S 4 A EL U TS J7 S S AR A T . AR AR A P2 2 A0 0B IR L AE VALK £33
Brfertt, Wl 7-3 R 7-4 FOR. 6 TG0 M 500 MRS IR AT , P AR A AR R 50Q U SR
%045 51 1 ( DOUT+. DOUT-) .

Dout-

& 7-3. AWM EIER: ([FR)
Dout+ RN+
[T D000000000C_1>
& 7-4. TIMAEEZER: (STP)

ST VOLInk A% |, B X RS TRAR A B A g P AR /N T R B | DU R AT R /b i TR S AR SRS S R

NGE
7.2.2 1A
7.2 By T TSER953 [ SR N FH HL % o 432 R R L19°Ks 2 5 A 4T X S 231 5| AR 23

7.2.2.1 CSI-2 &0

TSER953 L f#) CSI-2 %y A\ 454 MIPI D-PHY v1.2 #1 CSI-2 v1.3 #iii. CSI-2 £ a8 — b BLE —A
P B YA B S I T . I B AN B B B 4y 2k . TSERO53 CSI-2 #i N L Zi 5 321 CSI-2 Kik g
BEREA . NG 777.4.1.1 TR Y PCB i 58w .

7.2.2.2 V3Link 3y \ /5

TSER953 #4744 5 5 AR E R 21T , BB T8, ERDEUT | SEMER P b g
AL |, R ATEEE R L 4.16Gbps.

DOUT+ 1 DOUT - ALHME 5 AU & . DOUT+ il DOUT- A F R AZ AR & HL A8 B T B F g A RN
S, 3% 7-3 Pos . BB FH RSN | fulm 5 (DOUT - ) ERZgiiil& A SN 208 DOUT+ B2 &
HIARHER Y2 , JRImfE 2 50 Q Hd. 1E5LIEIE 777.4.2 P45 <8 PCB i RifR i -
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7.2.2.3 NERFa EAS 55 3%

TSER953 B A =AN 541554 % GND /4 #% /5 4%. VDDD_CAP. VDDDRV_CAP #I VDDPLL_CAP 3| @] 4k
Fa N SRR TR A B DA B SR i . TI @A 5 AN — AN iEREE] GND ) 10uF. 0.1uF 1 0.01pF H 2%,
0.01uF HLZE 25 WA 20U AT BEHEUT 55 4% 5| BRI

7.2.2.4 AR IEP RS

LPF1 Al LPF2 5| A T iRk AR 2 ERE R W& PLL ##% . LPF1 R4E VDD_PLL 518 ( 51 11 ) LiERE—
0.022uF FIH AR, ZEHL LPF1 1 VDDPLL 2 8] #) H 2525 U UL AT G /N b3 P — AN 2R B% . LPF2 A41F —
0.1uF HZE8 |, B 5| &R E GND. Hd—4 PLL A= T ep AT L i md it &b, i % — /> PLL F§F CSI-2
B 11, FE A FIX L 5| I e S 23 BRI TSERO953 H PLL fEfRE | P Ik HE 25 S8 0 S I e 1 5| JEi S | 9F
H UL AT GEVR/INIA I 1) 3 P T A

7.2.3 [ 48

AL T RS S F R LP BT 3] HS 8K, 25 BLRZ)— > BUf) _ETHE 2 2 TSER953 T A N
fivinE , DAMES AR A Bl HS B . B4l CSI-2 BdlE |, SRJ5 15 (AT 2 10T B I 2 o 2 2K AT

CR—-) iﬁ i

& 7-5. CSI-2 LP £ HS i

7.3 BRMRER

UL Dy R AN [ 35 7 12 3t S b ) m YRR e s 5 A SRR AR D BB 2 LB AN [ 7 2 TR T S A A . T
WA EAE PCB LA MMM T 77 4 BR0 3R 48E 1A SCIRLL s R RIS P BIMR AL s I 51 IR 18 o FESCLEREOLT
A LM F AR Ay PLL S50 i BR SR AIIE vl B UR

7.3.1 _LARF
TSER953 KM FH U0 Fras -

vVDD18 § :
! ' ———T2———p
< Ti > S S T3
Hard
PDB Reset
) 7-6. IR PR
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R 7-4. IR BRI R 5 B B
E 2l B/AME JUHIE BNE Hfr VR
TO VDD18 7} ] 0.05 ms 7£ 10/90%
T1 VDD18 % PDB 0 ms £ VDD18 fa& )5
T2 PDB 4 {77 () PDB 75 i 18] 1 ms
T3 PDB 7 T B 5 ke 3 ) 3 ms 15 fir
(")
T4 PDB %I 12C %% 2 ms EBM “WIHIF
3 - FGa

7.3.1.1 R&WiEL

FERIURAL AR 5 2R SR L 23 A1 TSERQ53 2 8] (IEEHERK I , AR GEIS 7 HUR T D 28 A 47 25 R I b e 6 O
R R PR | #3947 A% S 8 AT T S BUE 2SR S I T R B TR A% IS BT 75 A b it A 4R
it WML FEIEYIAE AL B b g K EDR © [FD Bl

RNTSEBEARE R SR B R, T @S 22 R 2838 5 S R JE T8 U5 M H: 3] SER W FE 12C HAR#d 2
B, %t 12C B I 1M 2803 (Ox0A = 0x12) BHATwFE . IXFE |, BIEH T8 12C MR AE AL A AR E b b 30 1m) 46 3]
BEANR R | REAE R R A S ST ) I [A]

FEUHEAT AR IC B IARYE 2 W46 TR B2 & TSER953 #4728 (il FE RIFEVE [ |, I SEIUEESE PLL 8i5E . X T
T 10°C AT 10°C AR |, K B2 WS Sl B PR AVE A BT A Al . A 10°C 21| 85°C A Afiite FZ 1) fie 44
JEZ/D0N -10°C , DAFERL HT A BC B 15 I T IR FFES: PLL BIUE . YIERIREENC T 10°C I, SHI4A TR IZ i f R
JEZF#iE Y 20°C.

B 7-7. BERETEE

TWARMECSISHE. S EAMATHHARENBESZIRE. TGN | EUCKBIL 78 0x4C[6:4]
TEMP_RAMP_STATIC_CFG # & N 0x7. 1% 17%% TEMP_RAMP_DYNAMIC_CFG [{MEAENIIEITFEF &%
FRANIR o 3£ P i 4 SR i ok 3 486 5505 iR B AH 5 1) TEMP_RAMP_DYNAMIC_CFG (i [l . B AT 35 1ELE
FERCST AR 35 1) SENSOR_STS_2[2:0] i+ . & F iR ZHzh AR B mEe F sl TR M . 2 25N H B
il & , % TEMP_RAMP_DYNAMIC_CFG[5] %X &} 0x1.

R 71-5. EFRENIFSEE RE

fEE 22 0x53 SENSOR_STS_2[2:0] B F iR (°C) B EmMEE
1 -20<T<-10 -1
2 -10<T<15 0
3 15<T<35 0
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R 15 G EERSHSHERSE (42)

f# 5348 0x53 SENSOR_STS_2[2:0] EIHHEE (°C) BB WA
4 35<T<55 1
5 55<T<75 1
6 75<T<85 1
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7.3.1.1.1 1B BERIBEIE L B 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)

# TSER953 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= {1: -1,

2: 0,

vl b w
RRo

6: 1}

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.writer2c(desAddr,0x58, reg_0x58)

board.writeI2C(serAddr,0x01,0x01) #Soft Reset to apply serializer updates, reinitialization of Tock
# wait for deserializer Tock time

7.3.2 B7H# (PDB)

HAT#A —> PDB i\ 5| JISK 5 A g sl fd Hooe i . bS] AT i A B 2e 4 @ i VDD #E4T4% ], Hidh vDD =
1.71V £ 1.89V. HMR L FrE B E G , PDB 248 s .

2 PDB #ARA R P, W5 O 51 IIREh 2 OV 2/ 3ms Ja MR 5| B0 JLIKE s i . /£ PDB H
F: LR E] VDD BB, A 10kQ M LR B HA—> > 10 u F pJ3h 7y

K PDB UIHIONR R PE G ORI | IR T =l ar fras EADONBOME . Brs , WARURBUE MR | T 2 UGHERR
A7 AR LR AL IR
iy fRE VDDPLL 2 =5 VDDPLL [F]I s VDDDRV.

7.4 % J7
7.4.1 it

V3Link 251 ) R B ARCATT Jo AT 20 8 2 BE T 20T A A 4 (LAICIEE 75 HL A0 o (R PR AT J) St 2 B e A e v
PR, DL R BR LI/ AN 5 R 2 O P A . OB AN S5 B 6 AR F B A e o B HELAY o AR
ESR MR R A av o M B8 LA O AIUE RS 25 /D b 50N i FH PRI RS ) 2 £

T AHEFE A0 F T G2 a8 RONABATT A 25 A RN 8N o BN B 5| B I 2 AN B 2R B | B A /N FL
N BRSNS . BEIAE RN S RAEEBRAS . XK@/ 47 uF £ 100 0 F JEREIAN , AT
RATTF I A T ZUOR L YR Bz 3 5| A B e 3 3 PSRN P T, 0 55 B A 2R JE R B Pl . T IS
FH P e 5 28 Pt OB — AN fL o K R sl bzt 51 R0 IZE 32 1) S50 55 5 HE 28 i 2 438 o i A 1) HhL UK

G855 B WA F /N ST XTR W P L%, G 0603 5 0402, JLd3% RS/ | sl 1 LR 28 0 27 A U . F P 023
TE R IX BB 55 I F R 2R I LR AT | @ /E 20MHz £ 30MHz YE RN . T HAE R0 55 % | @ 2 A
FL 2 s DL AEAS U AR T A A PP 2 (B R R BT AR T, DRSS RALR B2 3t 5] B0 38 g 2 18] 456 7 3 AL
WRH LML, DARRRRUT BT
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— LIS O LR AN [ A 73 S AP SR YR R 51 AL o TR D 1 I 8 L AN [ 0 0 2 T R DR MR AN
HH AT EAE PCB AT BT 1T o 51 A W 3R 00 SR AT SR L Fi i R 12 R 28 i I 5| BT R 4R 3 (TR
ZEE ,ESW T 4) . AREREIT , ATLUE AR IER AR PLL S5 BURK F R ALIE v HUR

E/EH AN B L RSP AV E BRI . ¥ CSI-2 (55 3 E 7E 1 & 8w B 22 7> VLink RX i A\ A £k 1) A1
B, LABIE CSI-2 £kt 5 Rx far NZRESH & . 50Q 1 B BH 408 48 3% H T R il EL% | 100Q 1922 2 B o 435
T STP Hi%. BEMEMNLEA B THMAERM GRS DB, Wi i, S5 E 12EsiE5
Wb,

7.4.1.1 CSI-2 455

{52451 100 Q 23 FHPT (£#20%) 5% 50 Q HsimHT (£15%) #% 1 CSI0_D*P/N %t

I B FoAth = A

NG 7250 %o 2 TR A P 22 DR FETE A Bk Smil T P
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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 ©)
@ ©)
TSER953RHBR Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU | SN Level-3-260C-168 HR -20to 85 TSER953
TSER953RHBR.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes NIPDAU Level-3-260C-168 HR -20to 85 TSER953
TSER953RHBT Active Production VQFN (RHB) | 32 250 | SMALL T&R Yes SN Level-3-260C-168 HR -20to 85 TSER953
TSER953RHBT.A Active Production VQFN (RHB) | 32 250 | SMALL T&R Yes SN Level-3-260C-168 HR -20to 85 TSER953

@ 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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TSER953RHBR VQFN RHB 32 3000 330.0 12.4 5.3 5.3 11 8.0 12.0 Q2
TSER953RHBT VQFN RHB 32 250 180.0 12.4 5.3 5.3 11 8.0 12.0 Q2
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PACKAGE MATERIALS INFORMATION
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www.ti.com 30-Jan-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TSER953RHBR VQFN RHB 32 3000 346.0 346.0 33.0
TSER953RHBT VQFN RHB 32 250 210.0 185.0 35.0
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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.

4224745/A
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RHBO0032P

PACKAGE OUTLINE

VQFN -

1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|
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0.3
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51
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(0.05) J j

DETAIL

OPTIONAL TERMINAL

TYPICAL
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1 MAX

x | N e Y s T e T s Y e S s S s Y s N o B
0.05

0.00
[03.7+0.1
(a5} —
9 | 1
EXPOSED
8 UUUU!UUUMJ " THERMAL PAD
> d 7
SEETERMINAL;{\ ) ‘ /-E B
DETAIL B |
=) =N
2X ) D/ 33 Al C] A SYMM
3.5 =] MM T
ECT R, = + = ¢
) d
|
i = ‘ =
13/\ ‘ - 24
28x[0.5] ﬂﬂﬂﬂ}ﬂﬂﬂﬂ‘ L32x8:2
PIN 11D &
(OPTIONAL) a2x 05 . 0.05(¥
0.3

TYPICAL

ﬂ r (0.2) TYP

O

O OO OO OO OO OO OO OO OO

4223198/A 08/2016

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

PLASTIC QUAD FLATPACK - NO LEAD

)« (1.26) TYP 4
9X (J1.06)

- B{H}D Bﬂ'@ E] *********

|
|
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T
|
s

I~
)
32X (0.25)

(R0.05) TYP

fﬁ

! TYP
son I L) 1E5 ]
(4.8)
O -~ O
28X4(0 5)

J;E}

17

1
\
I
I
I
; N
) |
- - - |- 4
I
L J_\ )
, o1
I
I
I
1

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33
74% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4223198/A 08/2016

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
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—

[ 0.1 MIN
(0.13) 4 t

SECTION A-A
TYPICAL

0.8
B B~ R R = = =

000 037401 ———=
rizx-—ﬂ
| | ] (0.2) TYP
9| | ||16 EXPOSED ﬁ
O 197 1O 107 T |
26x[05] J U U UIU U U LJ/ THERMAL PAD ‘
8 |
- 5> { 1 Cdar (0.16) TYP D
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- | o >
2X A A
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o) ‘ (IJ D
D) ! q D
= | 4 Lo >
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| ‘ 0.050 |C
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PIN 1 ID— 32 { 25
(45° X 0.3) o SYMM 05
(T\'(P ¢ 32X 03 ==

4225709/C 01/2021

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

RHB0O032U VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
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S\ELMM
32 ‘ 25
T ‘{ l‘ ‘ - —-T - Y
I
)0 | VT
T o I @
2029 | D
N | (0.97)
_ ‘ ‘
28X (0.5) \ 0:63)
I ‘ | Y %(P _ SYMM
| 4 @)
| )
0.2) TYP | ‘
(0.2) e | @
| n |
el ©° L @ che
(RO.05) ! | !
TYP | \ | JL
e N B
! o (0.63) TYP 4———« (0.97) — 16 !
L (4.8) !
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EXPOSED/

METAL |
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OPENING —

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK
DEFINED

SOLDER MASK DETAILS
4225709/C_01/2021

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
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

< 9X (]1.06) +

(RO.05) TYP h (1.26) —
32 | 25

B 0a 4
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r { N
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32X (0.25) \
|
|
|
\
|

N

N
N

=n
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28X (0.5) !

(1.26)

3]

SYMM
¢
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METAL !
D

TYP
8 4 J 17
(R0.05) TYP | |
i BGBBL&BB% 7777777 -
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| S\EEMM |
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:

74% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4225709/C 01/2021

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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