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DS90UB953-Q1 & F T 2.3MP/60fps $k15k. FHEMH i3I HA CSI-2 £
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B, BE SR R R A B A By, BLHE 2.3MP/60fps
AZA LA J 4AMP/30fps 4%k PRETIX. BEHIE
FIURATISTA] (TOF) /& /8% . iZa8 Fr#4t 4.16Gbps 1E[A)
JEIE AEHICAE IR 50Mbps X JH] $25 iEE |, JF S RRE
Fi[F%h (PoC) Bt STP Hi 48 k4T s . DS90UB953-
Q1 BA et FBdE A AU Wi shie |, T SZHF ADAS #1
HAEW . (RS GREMFRIENT , DS90UB953-
Q1 AT HRARE 1) 2 B AR S AR KBS I B AR B35 [F) 2D .

DS90UB953-Q1 E4fF& AEC-Q100 #ir#E , BF
-40°C % 105°C M9 iR fEVull . %474k H 5mm x
5mm /N VQFN $23& | i H T 25 0] 52 B 3 A% 28 B
A
BHEE
B ()
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RERSE (F3HRE ) @
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[—o1en—}] (over Coax or STP) Deserializer [—Dp1eN—}]
[——=popn =} DOUT+- RIN+/- [——popin =3} (IsP)
|—cLkein =3 |—cLxpn =3

AR

AV SIS . Or R, TR T3 Tl Rt 7 HSME TR, TIAGREF SRR, ARk

HEGRTE |, 1 55 7 I ti.com S5 Bt (S SRAS (#0030 ) o

English Data Sheet: SNLS552

22 3k

EED


https://www.ti.com/technologies/functional-safety/overview.html#commitment
https://www.ti.com/solution/surround-view-system-ecu
https://www.ti.com/solution/mirror-replacement-camera-mirror-system
https://www.ti.com/solution/automotive-front-camera
https://www.ti.com/solution/driver-monitoring
https://www.ti.com/solution/automotive-rear-camera
https://www.ti.com/solution/automotive-mechanically-scanning-lidar
https://www.ti.com/solution/automotive-mechanically-scanning-lidar
https://www.ti.com/solution/ip-network-camera
https://www.ti.com/solution/ultrasound-scanner
https://www.ti.com.cn/product/cn/ds90ub953-q1?qgpn=ds90ub953-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSGW1
https://www.ti.com.cn/product/cn/DS90UB953-Q1?dcmp=dsproject&hqs=#order-quality
https://www.ti.com.cn/product/cn/DS90UB953-Q1?dcmp=dsproject&hqs=#tech-docs
https://www.ti.com.cn/product/cn/DS90UB953-Q1?dcmp=dsproject&hqs=#design-development
https://www.ti.com.cn/product/cn/DS90UB953-Q1?dcmp=dsproject&hqs=#support-training
https://www.ti.com/lit/pdf/SNLS552

i3 TEXAS

DS90UB953-Q1 INSTRUMENTS
ZHCSGW1E - SEPTEMBER 2017 - REVISED APRIL 2024 www.ti.com.cn
g
T HFEE ettt 1 B T e 26
2 B s 1 8.6 BT B, 28
B BB ettt eenenes 1 B.7 ZFAZERIILIT .ot enennens 32
BN T 1 T B T R .o 65
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B2 ESD ZEZ oottt ettt 5 7.3 B A IEE I oo 72
5.8 BT B et 6 T8 AT BT et 76
B PP BEAE I e B B A R IR e 78
5.5 BB UEE oo 7 B B ST e 78
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5.8 HLIUAENE e 12 B4 AR e 78

6 FEAHBE BT .o 13 B T e 78
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O O w o o O | o o
Y Y [is = O O (O] S
:C\Ii N N :C\li i‘_i

VDDD . i 16 | VDDDRV
VDDD_CAP i {745"| vDDDRV_CAP
GPIO_2 i {7147] bouts
DS90UB953-Q1 J—
GPIO_3 ZoINGEN R REN DOUT-
(Top View) Vo peemeeeas
CSI_D3P v 12 JLer2
CSI_D3N i i 11 | voDPLL
CSI_D2P i {710 | voDPLL_CAP
csipen [EE T {9 | LPF1
o 4 % 4 o 4 8 [an]
8 & 8 8 5 %X o §
e e B N &) &) o
wn o o w = _
(@) (@] (@) (@] () )
(@] o
& 4-1. RHB #3&
32 5[4 VQFN
gl
% 4-1. 5| HIThRE
1| . -
2R WS
csl &0
CSI_CLKP 5 I, DPHY
CSI-2 Wi N Bl . EBEF A ILR 100Q (£5%) FHATH N CSI-2 ik,
CSI_CLKN 6 I, DPHY
CSI_DOP 3 I, DPHY
CSI_DON 4 I, DPHY
CSI_D1P 1 I, DPHY
CSI_D1N 2 I, DPHY | Cs1-2 Hfie A BI . &R A4 TTAE 100 Q (£5%) BT LR CSI-2 ¥R . W RAS M Flix 2Ly |
CSI_D2P 31 |, DPHY |fELARFFE RS
CSI_D2N 32 I, DPHY
CSI_D3P 29 I, DPHY
CSI_D3N 30 I, DPHY
HATREREE O
12C_SDA 23 0oD 12C B ANy £ 51 . A4 IDX %8 F4rZ 1.8V 8 3.3V i, ¢ DS90UBI53-Q1 12C S 4m(E
12C_SCL 24 oD B WESW 12C #ZOHE - WES 12C L4 ER g 1H5 (SVLAB8I).
BB R
RESO 7 | PREA S - ZEB:F] GND
RES1 22 | TREESIE - AR (REREE)
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R 4-1. 5IIThEE (%)

Gl
110 S|
2R w5
ST ARSI, P93 AMQ R, BB N ROER SIS GPIO. %4 PDB AN PR |, i A
PR, IFAE I AR ARSI AT N IRAME . B A7 PDB 13 5 MK AL A 2 P B I P B b T . XA
SR B The e PDB = fIKFEF ; Wirl. PDB S {RFFCAST |, B35 hn Ay Eak B B 3 s R i . %
PDB 8 I, PD PDB Ih#EE 2415 S | S #r4 (PDB) -
PDB I AARRERSZ 3.3V HJE.
PDB =1.8V , #MF/EM (1IE% T )
PDB=0, MH%H%JT
BiGERRCE RN . B TSRS S AR % PDB AR AP ey i B it 7 MODE i\ FL IR 3E4T 1
i 21 1,S B JEEE A A S VDDA8 |, i T i A S GND |, RIS L mE . EEE
MODE T fRVE4E K. o
IDX 518 12C Fh A Es bl 2 AMT FR % VDD |, Jf R4 GND PLAIE g 2
CLK OUT/IDX 19 0. S PDB MG B P45 48y iy HLST fCLOCK OUT/IDX 5| J#1 - A8 i @EE (strap) ¥ LK LARRE ShEE | SR )5
- A B HH oy CLK_OUT. HRVEAME R | 52 12C Z L E « WRA4H T CLK_OUT , 3| i L i fe s
B 35k Q o WAL CLK_OUT/IDX A LL3%#% 3] GND.
FPD-LINK Il 0
DOUT- 13 110 FPD-Link Il I A /4 51 . X85 5] AT Rl & . A CMAERE | S E 7-5 FE 7-6 ; A L@
DOUT+ 14 110 KIS |, S L 7-3.
ENEVLIE S
P RO RS T S 2R L A PR 34 . I HESES) 10uF. 0.1uF I 0.01pF Sl 28 8% . RELEHEF| S
VDDD_CAP % D.P V. wrmsitmizn , sk Ams .
PSS IDLRS I S o B A S B . SR TERES) 10pF. 0.1uF F1 0.01uF Hedbhri e 48 . RELEREFIM
VDDDRV_CAP 18 D.P V. rmsitmizn , sk ams .
P DR 2 2 B A SR . SR TSR 10pF. 0.1pF A1 0.01uF Hedbh i 7848 . REERE B
VDDPLL_CAP 10 D.P V. rmsitmizn , sk amsy .
1.8V (£5%) AR S
VbDD % P L] 1R A 0.01uF Be s,
1.8V (£5%) L EPCINE] N
VDDDRV 16 P L] 1R F0.01uF B,
1.8V (£5%) EPCINE] N
VDDPLL " P L] 1R A 0.01uF B,
GND DAP G DAP SEEEHI R & @A, A2 T VQFN 2ty . 42337 1 (GND).
BN R 2
LPF1 9 FRESTEES 1 ¢ 4B 7 7.2.2.4 PR BT,
LPF2 12 FRERIEDLAS 2 ¢ I 77.2.2.4 th R EAT .
44 01 GPIO
GPIO_0 17 /O, PD | @A N/ 5] . X2 5] JEid T CARC B ORI A N 0 B . 1 S AL AL R - INFRI X e
GPIO 51 JHBRA A A 300k @ ( SIRE ) P36 Rzl B BS0HIN ﬁu%*ﬁﬁmﬂblﬂfﬂ Tuwifm%%
GPIO_1 18 VO, PD | sepras | {0 TI 40 GPIOX_INPUT_EN ¥ 0 LAAAFIR L3I M. A T4 , 20 76.3.6.
GPIO_2 27 /O, PD @A S e | X2 GPIO 5| IBRIAAHEA 300k Q ( SLAUE ) P N hr rBLA A . i
AT XL Twmﬂﬁ% SIRA  (H T80 GPIOX_INPUT_EN # & % 0 LIAAF X 5| . 4
GPIO_3 28 VOPD | sempypsatt: | %0 7/6.3.6.
CLKIN 2 | SEHER BRI SI I ISRAE AR RS AN A T84T, WK %S I B B AR SR ISR (5
Fofbus ek A0l ), %51 BT CLORIRTT . B2 R ARSI | S K 6-8.
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5 k%
5.1 Zaxt B RAUEE
EEARE N T I LA E A A (BRIESEw ) M
5| RS B/ME BORE| B
VDDD.
HJE L , VDD VDDDRV. -0.3 2.16 V
VDDPLL
GPIO[3:0].
PDB.
CLKIN. IDX.
MODE.
MR CSI|_CLKP/N. -0.3 Vpp + 0.3 \%
CSI_DOP/N.
CSI_D1P/N.
CSI_D2PIN.
CSI|_D3P/N
. " DOUT+. .
FPD-Link I % H B & DOUT- 0.3 1.21 V
o 12C_SDA. §
PiR LN 12C_SCL 0.3 3.96 \Y
R, Ty 150| °C
WAFELE | Totg -65 150 °C

(1) R A BAHE NS R A RS S G B AR . XS EA SR RS , FEA SRR IR LE 564 T L AE
B RIETTHAF SMAAT AT F A S5 A R B8 IE R IEAT o I [AIAL T 2500 SR BUE 26 A4 7 BB S R0 4 4R O T S

5.2 ESD %4
H LA
T o R IEAARAE O L 5 RN Bl 51
AR (HBM) ESD 40225 2 e - 44000 v
3A , 74 AEC-Q100-002(1) 1‘7’5‘7@3*@9@?” =
Gl
FEHLEFBIR (CDM) ESD 4325%:4 C6 , 754 AEC-Q100-011 F7ifE +1500 %
Bl .
+8000 v
Vieso o IEC 61000-4-2 ( DOUT+ #1 DOUT- )
(D) Rp = 330Q , Cg = 150pF paym——, 18000 y
( DOUT+ #1 DOUT- ) =
FE ful i e
SO 10605 ( DOUT+ f1 DOUT-) +8000 v
Rp=3300 , Cs = 150pF fl 330pF | —— ok
Rp =2kQ , Cg = 150pF #1 330pF ESvY
P s= %P P ( DOUT+ fil DOUT- ) +18000 v
(1) AEC Q100-002 #7244 ANSI/ESDA/JEDEC JS-001 #FE#4T HBM 17 J7ill it
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5.3 BUUBIT %M
75 B AR RS R K T ARG s ( BRAE A U )
B/ME FRARAEL BOAfE| B
5 B ngP(L\[D)DD‘ VDDDRV. 1.71 18 189 v
TF35 LR 12C_SDA , 12C_SCL = V(¢ 1.71 3.6 v
F AR X AR IR G (Ta) -40 25 105 °C
IR AR AR P (T = WihiR s ) © 10°C < Ts < 105°C -10 °C
R FE R R AR (Ts = WIdaiRE ) © Ts < 10°C Ts-20 °C
MIPI #E# % (&4~ CSI-2 i@iH ) 80 832| Mbps
FEUERT B A SR 25 104 MHz
Kb 12C H% (fiac) 1] MHz
s s @ zgg P(L\[D)DD\ VDDDRV. 25 mvy,
f( R ) 25 MVpp
DOUT+ A DOUT- Z[aJff) 2= 73 FEJEIE 5 (PSR) f=30Hz , 10%-90% |7/ T &
ff & > 100us 25| mVp,
(PR Rl AR AR A K )
T FI BB B3 () CLKIN 005 V-CH!
RIABERAES (irsc) DOUT+. DOUT- 0.4 u_Bc"

(1) RIAEE A ARG (UL_BC) A 1/(BC Lk 3), filln

F LA Ul BRI RE 3o IR N 4L 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)  H - 50MHz
5.4 #EREER

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

B 9.1.1 4 “RKEVILHIL” .

DS90UB953-Q1
RudeResa() RHB (VQFN) XA
32 5|
Roya SE IR HH 315 °C/W
Reus 45 25 L AR AL 10.9 °C/W
R0 yc(top) SEE AT (TR ) HRBH 20 °C/W
R0 yc(poty SR A (RHE ) #E 1 °CIW
Wit S ETRRAES K 0.2 °CIW
Vg 45 % LR U IE S 5L 10.9 °C/W

(1) BXRWIEPIRRNEZEL |, WS FFAFIC £ FH 5 B , SPRA9S3,
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5.5 HSRHE
TEFE U AR B R ARV BB N A ( BRIE R AMIET ) .
SH ‘ WRSRAF 5] e B/AME  HEME  BKME| B
Th#e
VDDPLL.
Ipp_toTaL VDDD. 160 225
VDDDRV
o 416MHz CSI fii AR 8, 4 B, A A
IDDPLL HL L W VDDPLL 55 go| m
150D VDDD 45 70
IoDDRY VDDDRV 60 75
1.8V LVCMOS I/O (VDD) =1.71V & 1.89V
S ST _ GP|0[30] y V, VDD
Vo i HLT R low = -4mA CLK OUT | - o Vvop)| Vv
GPIO[3:0] ,
VoL {EGFh T4 i L P loL = +4mA IO | GND 045 Vv
o S GP'O[SO]\ V(VDD) X
Vin R S NG PDB. CLKIN 065 Vivop)| V
7 GPIO[3:0]. V(vbp) *
SZEA
Vie (2 TPANGEN A PDB. GLKIN GND oas| Vv
- _ GPIO[3:0]-
I A\ 1o FLR VN = V(vbD) PDB. CLKIN 20| pA
‘ _ GPIO[3:0].
S/ oy = =
I AR R Vin = GND PDB. CLKIN 20 A
los i I PR Vour =0V -36 mA
. § GPIOI[3:0] ,
loz A H R Vout = Vvop)» Yout = GND CLKEOU]T 20| pA
Cin PN R 5 pF
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5.5 BARHME (42)
PRI T H AR S L 5 (Bl e ) .

S5 \ WAL 5| BT = B/AME HAE BAE| B
FPD-LINK Il ¥y A\ /%
Vivec | FIRHIAHE IR . 509 . FokmAEK s i 120
mV
N o o DOUT+.
Vipsc ZEON N LR STPIEE. 100Q. FAHLIK DOUT. 240
FIAIRCE. FPD-Link EFIGIE = 4.16Gbps | oo™ 425
En-rc 1F 7] 338 328 IR ) s SoUTs mVp-p
STP fit . FPD-Link iF [iili& = 4.16Gbps DOUT. 850
e n o |FPD-Link IE[i3% = 4.16Gbps ; 20% % DOUT+.,
trrFc AE T EE AT g0, DOUT- 65 ps
RIS, fiA f/15 - 3dB CDR ¥F% BW #ll | DOUT+. 0.21
5 DOUT- :
tirrc IE ()l T ¥ ) 30 ul
o B , (41 115 - 3dB CDR 584 BW | DOUT+. 022
bIIES DOUT- .
fReF P S v AR A A0 P EB T e As X 24.2 255| MHz
FPD-LINK Ill ZEZh 33 ( 24 )
s DOUT+.,
Vopp-p i 2 4 U R, =100Q DOUT. 1040 1150  1340| mV,,
L DOUT+.
AVop i s HL R ATl DOUT. 5 24| mv
PR S DOUT+,
Vos it 22 2 AR T L DOUT. 575 mv
. e DOUT+.
AVos NN N DOUT- 2 mV
B DOUT+,
A L A o = _
los iy HH B PR DOUT =0V DOUT. 22 mA
Rr P B P L DOUT+ Al DOUT- 2 ] i 80 100 120| ©
FPD-LINK IIl BEzhA3HU% ( B )
N DOUT+.
Vout By L LT R, = 50Q DOUT. 520 575 670| MV,
los 4 L DOUT = 0V o 22 mA
N DOUT+.
Rr i 422 FELBEL DOUT. 40 50 60| Q
B FE AR A
Vacc EENESY o713 G R AR T GPIO[1:0] +1 LSB
Tacc ERERE S TS AT R +1 LSB
8 FEX IR 7 Copyright © 2024 Texas Instruments Incorporated
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5.5 BHFE (42)
PE G LA LA P AR P Y EE Y A (BRAR5 hT )

2Y \ WREA HWsE | RAOME R Bl B
CSI-2 HS # O R

CS|_D3P/IN,
CSI_D2PIN.
Vemrxpey | S HLE HS Sl CSI_D1P/N. 70 330 mVv
CS|_DOP/N,
CSI|_CLKP/N

CSI_D3P/N.
CSI_D2P/N,
VipTH AN RE CSI_D1PIN. 70| mVv
CSI_DOP/N.
CSI_CLKP/N

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

CSI_CLKP/N

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

CSI-2 HS #: O MK

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

CSI_CLKP/N

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

CSl-2 LP B: O HRHAE

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

CSI_CLKP/N

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

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

CSI_CLKP/N

=z
>
E:

VhysTt %
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5.5 SRS (42)
TR A F P RV P 5 B 7 (B IE S AR )

28 ‘ WA 5| A m/AME  HEUE  BONE| B2
LVCMOS I/0
LVCMOS ik H~F 31 &
t N V =171V £ 1.89V GPIO[3:0 2 ns
CLH T ] (vDD) [3:0]
LVCMOS & i P Bk H
t N V =171V & 1.89V GPIO[3:0 2 ns
CHL T el ] (VDD) [3:0]
trpB PDB 5 fi7 fik % 5 i NP ER PDB 3 ms
ERAT R B 2R
N 12C_SCL. 0.7 x
ViH LN 12C SDA Viizey Vizc)y| mV
N _ 12C_SCL. 0.3 x
ViL N T I2C_SDA GND V(i2c) mv
N 12C_SCL.
Vi MANIE] 12C_SDA >50 mv
v vebe fa N 0.2
Viizc) <2V, loL = 3mA , bRl P ist I?EESSCEI)'A 0 V(|2cx) \%
N N 0.2
Vizc) <2V, loL = 20mA , B BRI R |2|2c:5 SSCEI)_A 0 v(.z(: v
VoL i R I LT 2c _SCL
Viizc) > 2V, loL = 3mA , brflfial/ Pk it 12C SDA 0 04| V
Vizc) > 2V, loL = 20mA , PRI I2I205880[;_A 0 04| Vv
I 12C_SCL.
I N e FLIAL Vin = V(zc) 12C SDA -10 10| pA
N 12 L.
I PN Vin =0V 126 DA 10 10| pA
e PN Vi = 0V SN 10 10| pA
Civ NS "6 SDA 5 pf
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5.6 HEFER BAT IR S LA P
7 12C ALEANR EETERE N (BRAER ML ) .
BME  REE BAME| B
PR >0 100| kHz
fscL SCL I #hAiiz P >0 400| kHz
il SU S >0 1| MHz
FRAERLR 47 HS
tLow SCL 1k HF il PO AR 1.3 s
PR A 0.5 s
PR 4.0 s
tHicH SCL 7 F A P 0.6 s
PR A 0.26 s
PR 4.0 us
tHp;sTA Ja I E K JE Bl A I AR R R g 0.6 us
R PR 0.26 us
FRUEREE 4.7 s
tsu;sTa JA B B ST A B A AR IR L TR P 0.6 us
b 0.26 us
PR 0 s
tHp;DAT B PRI [ P 0 us
PRI 0 us
PRt 250 ns
tsu;paT KA L I [ P 100 ns
BB 50 ns
FrifEAsE 4.0 s
tsu;sto STOP A8 B 1] PR 0.6 s
PR A 0.26 s
PR 4.7 s
tsuF STOP Ml START 2 [ (¥ s £k 2 R I [7] g 1.3 s
/ST 0.5 us
PRt 1000| ns
t; SCL & SDA L 7tif[a] PR 300 ns
PR A 120 ns
PR 300 ns
t; SCL & SDA ] P 300 ns
PR A 120 ns
PR 400 pF
Ch T BRI AR P 400| pF
PRI 550 pF
FrfEfsE et 3.45 us
tvp:par KA 0 (] P 0.9 us
PR A 0.45 us
FreER 3.45 s
tvp:ack A A 6] P 0.9 us
R 0.45 us
top I PR ad WL
PRI 50 ns
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5.7 K FFHE

V(vDD18)

GND
tCLH

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

js [ X7

tBUF!

7 tow H-l l‘*tHD;STA tr—iw [« >

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

START REPEATED STOP START
START

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

tSU;DAT

5.8 JLAUIKGE

& 5-3. 4Gbps FPD-Link Ill IEFEERE THIRE , HT8EHHEERE 1 100mV/IDIV |, KFHRE :
62.5ps/DIV
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6 40 B
6.1 MR

DS90UB953-Q1 i il MIPI CSI-2 12 F1Xf >k F iR 53 % 5 P 5 A Jek i s L Al A% Ja 5 1) 30408 JE AT #R AT (LA
DS90UB953-Q1 # T a2l fifk , W DSO0UB954-Q1 fift i 4% ( MUEKHELL A ) . DS90UB960-Q1 fiFf i 4 ( 1Y
BARAAR ) ASCROR T RE M AR AR R 3% o B8 AT A5 R A s 8] 3 53 W AR FH ) il P BRI 0 2 (STP) Ha
4. DS90UB953-Q1 B FFM L L ML as R4t , KUk il DSO0UBY54-Q1 il DS90UBY60-Q1 44k s
[0 AR I -

DS90UB953-Q1 4T s ML EfR R 2 & — N5 12C AN . 5 12C AR D OVl i At 4135 H) 285t
HRAT AR Ol R 2R B AT SRR . DRAL | IR BT — AN XA i H3EE (BCC) , FUVFAE AT AR AR 5 38 2 18] DL &
AR 12C HbRge1E 2 BT80S .

)4 i@ (BCC) it sl 1E @ iE (B ATAR B RS 8 ) ARG S LR R @S (S EEATEs ) B
FORE S 5ok SE B . B0, BCC #2457 —FL] |, T PAES R ATEEROR 12C FH5 M —4% 12C B M3 55—
% 12C Mk,

6.2 TR T HEE
Vbiasfintemal
* » DOUT+
oz | [l ero | of B L o o S
O » DOUT-
4——| Internal AON Clock
CLKIN Clock Gen CLK OUT
T . " /DX
I
MODE
Controller
PDB N
A
I2C_SDA «—»
12C_SCL «—» ¢ FIFO Decode/ Clock/Data BCC
Controller [~ Encode Recovery Receiver
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6.3 REMEULEA

DS90UB953-Q1 FPD-Link Il H: 47 8% B 78 S0 RF il SR AR B 45 8425 , (45 60fps (1) 2MP 1§14 %% UL & 4MP 30fps
BBk, DEEE. WOLTH AR AT (ToF) #5143k, %48 K B &% 4.16Gbps DA% HLLER 50Mbps LA
P IE . SRR F A A s ( FR e ge e ) B0 STP A4k AT 1E ()38 1A . X 1) 45 ) 3 1 AR T AR
DS90UB953-Q1 A Sk (et A2 Wi shAg |, wI = kF ADAS FlH zh25 % . DS90UB953-Q1 S &g & &%
— TR AR i 1) 2 B AR S AR TR ER I BRI I3 [F) 2D .

6.3.1 CSI-2 5%

DS90UB953-Q1 UK [ 44 & 2% 1) CSI-2 M Ai%#E . £ CSI-2 #AEWIA] |, D-PHY 4,3 — /N4 i f1— A k
2N IEE . DS90UB953-Q1 A& Hbwas |, ASCFFIE R B AEE . ASCFHRIhFE R,

6.3.1.1 CSI-2 8 TR

TEIEHIZAT AR, B sk b i d i ek s . el iR, SRR AL |, FEIRDRES
(LP-11) RHFLEFILE R . A — BRSSPI D-PHY MR B xUE AR IIFRIRES

HEN B AT A& - LP-11. LP-01. LP-00. #NiZF5)G , B i@EiE Rl i |, ER R EEILDRS
(LP-11).

6.3.1.2 CSI-2 S =

E R AL RE |, 07 D-PHY &8 & IE{E 5 AR A D-PHY ) HS RX IEAfFZ 1L | 1 LP RX B fREF
7E LP-00 R34 CSI-2 s i 1 A v it 18 4 LU [R] 1) 5 :0iz 47 . DS90UB953-Q1 SCHF CSI-2 S AR IELE I i
THIERE , U 751785 Ox02[6] SRk 13 B ixX Bk =X, | I H N A EG AL B i a0, 7EIES M APimiE =R
R o B8 T PR R e A

6.3.1.3 CSI-2 Pl 2

HHFAFEZERE CSI-2 Bty - oM KB, 55 0B AA MO AT I KIS B, 1K )
e Wi aa A UG EHE . B 6-1 Fia Na & E IR MK EIE AR CSI-2 il Z45# . DS90UB953-Q1 3 HF
1. 2 F 4 EiERE .

DATA:

Short Long Long Short
Packet Packet Packet Packet

N I A N - A N\ N
(STXSPAET) tps (STNPH| DaTA [PrYET) tps (sTPH| DATA [PrYET) LPs (STYSPYET)

KEY:

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

& 6-1. BEEHHEEMKEHREBE CSI-2 YR

6.3.1.4 CSI-2 E¥iER
EEE IR mIE R F 2D . H 6-2 R T B EAEN . FHEYE A BEHESET 0x00 & 0xX0F Frifl.
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Data ID
16-Bit
Short Packet
Data Field
VCX + ECC

AN J

P

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

& 6-2. CSI-2 aiE st
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¥Im UL
% 6-1. CSI-2 k¥R BL A
IR PR RN (4iL) B
VC / ¥ 1D 8 A0, RE LB T bR TR AT A S B B
ik FH 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
i i WC x 8 I FH R A R0 (8 L WC 57 ) .
R LA 16 B aAHE R 16 MIEIRTUR LS (CRC).

6.3.1.6 CSI-2 &R FH
6.3.1.6.1 CSI-2 ECC AR 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 KHFIf I

CSI-2 K AR kAL A R 2 AT S — > 16 [ g A1, DS90UBY53-Q1 it 5Hft A CSI-2 Hids R K ANl -
N SR U BRI AR | RIS AN BOIRAS P REAE CSI_ERR_STATUS 274745 (0x5D) 1, 4R i e X v 425 i i i
R .
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6.3.1.6.3 D-PHY #2250
DS90UB953-Q1 15l 3+ & SoT A1 SoT [P 4R .
6.3.1.6.4 CSI-2 B 2ea

X T 1, ATE LR A7 4% U 1A BRI % 2 MOIRAS Th e OIRES TR 28T T8 7R B RR B0 A S i A R e
AR . XEEAE Y CSI_ERR_CNT (0x5C). CSI_ERR_STATUS (0x5D). CSI_ERR_DLANEO1 (OX5E).
CSI_ERR_DLANE23 (0x5F) fil CSI_ERR_CLK_LANE (0x60) % 7 #5315«

6.3.2 FPD-Link Ill iF /& i88 K48
DS90UB953-Q1 B A & fE 5 RIESS |, BE LA 4.16Gbps I ZKIRFE S .
6.3.2.1 Wik

DS90UB953-Q1 PR Kt itk v 40 Ardmr X — Mgt AT gt , DA O B 17 LA B it O 2 08 [0 Kt 2 i 4%
oo BAWURLEPIUE XA EE . 12C ErEESE . CRCER. MiifE BA1H % CSI-2 # IUIRERIE B

6.3.3 FPD-Link Ill /T &8 Be 58

FPD-Link Il jx [A)i@iE i id FPD-Link 11 £z O ga il i M@ TEAS 5 . R A @ i —A> 30 Al , f7 12C w4
1 GPIO Bl o S [ 38 18 T M\ A 5 28 ST g B IS b RO BGHE | DR L6 LR S 9 20 3 i i i AR 1 — 2k
REGEIER AT e, E S AR ME R G4 H. BRiA%kE M MODE K& (strap) 5|k E . fliH
DS90UB954-Q1 & DS90UB960-Q1 I} , % 4ifE DS90UB953-Q1 [FlE# = T 44 I I3 1 4 #2 )y 50Mbps 1547
FEEAEF R 4w fE A 10Mbps 1217 .

6.3.4 F iR FI#

DS90UB953-Q1 EAHEA FPD-Link Il i2Wr. RGN E BTN . Z 8842 W32 15 [a) il 8 A e [m) 38 T8 4L
Pl BAAERNR |, RS FAR PG X LR . 1% 880 SRRl & f JE AR LT RS . (BN E
EASRFPE | TR TC R AN B B 1 150 T DA A [ 3 10 R S 1) 08 T 0 AL T

DS90UB953-Q1 1] LA i 1 [ 3l 18 38 2 4R AL R SR A s, DL S CSI-2 #10. X H % HliEiE (BCC).
GPIO A EEMBANIMIREELELS. R)F , BT EFR SRS L SENSOR_STS x & fF#s (0x51) &
(0x54) Vi M B » RS — BB L4 , HHFEEARTH EANFFE (0x1C) 2 (0X1E) Ja H &AL L%
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R 6-2. fRERIEWRE MWy

fr SENSOR_STS_0 SENSOR_STS_1 SENSOR_STS_2 SENSOR_STS_3
7 0 0 0 0

6 0 Volt1 46l # 0 0

5 CSI 4 Volt1 6 il i T 0 0

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

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

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

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

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

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

6.3.4.1 IE[AEIE 2 W

DS90UB953-Q1 ] i 2 1F 7] 8 8 B B% (IR A o IE (A1l i PLL 82 R A 7E HS_PLL_LOCK i ( #1784
0x52[2] ) k5. 5 DS90UB954-Q1 Ext{# Fi , RX_LOCK _DETECT fif ( %1743 0x52[6] ) H L4415 FPD-
Link 11 fi# 5 23808 R4S

6.3.4.2 R [JEIE LW

DS90UB953-Q1 I i 44 s )i 18 B #% 1R AS « Al CRC 45127 CRC_ERR {7 ( 771748 Ox52[1] ) H#i i«
CRC 4% iR MBURAZE1E CRC it # 3% |, I+ CRC_ERR_CNT1 ( #f7#% 0x55 ) il CRC_ERR_CNT2 ( %
179% 0x56 ) HfEdeh ik Tk . B3 CRC_ERR_CLR ( %778} 0x49[3] ) W& N 1, " LAE I CRC 4%t %
Ao

iZ4T BIST &%t , DS90UB953-Q1 47 BIST_CRC_ERR fi7 ( %717 %% 0x52[3] ) k& /& 544l % BIST CRC
Hiiz. BIST #HiRM¥R7E BIST_ERR_CNT B ( & fFar 0x564 ) ikt . i#id# BIST_CRC_ERR_CLR ( #ff
75 0x49[5] ) WE N 1, " LAE AL BIST CRC iR 144 .

6.3.4.3 HLEREERN

DS90UB953-Q1 =¥ HL [T I 5 AR N & o 3 P AN P TR AR SRR #2517 3 £ ADC. LHREITmf IX e % JR AR e B
NEEES , HEESHEE %E’Jﬁﬁﬁﬂﬂzmn fildn | AL R AT BT 1.8V &%, AR EE T
1.85V Sk T 1.75V WA pkibnd . R , ZbeERT AL BIAR R 38 | JREBERR MR R 2 um BEE P T . Rl | 4
DS90UB953-Q1 (1] PN s il B it i B I il 38 T2 2 i R 4 AT

GPIOO0 Al GPIO1 4 A fic & e il it i 7e Hodm N () L R . 38 6-32 3% 6-37 Mk E T AR (a7 172

XF-25 e R EGEEE |, ISR N £1 LSB. XEWE , M1 5K 6-3 F1K 6-4 Hh i EAXT N 25 2 SN
HL R BRI, AR ADC i HEARRD RS i B e B2 () £1 RS,
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% 6-3. ADC I 55N\ HEHH)X R
GPIO VIN (V) R
VIN <0.85 000
0.85<VIN <0.90 001
0.90 <VIN<0.95 010
0.95<VIN<1.00 011
1.00 <VIN < 1.05 100
1.05<VIN<1.10 101
1.10<VIN<1.15 110
1.15 < VIN 111
% 6-4. ADC L 5EERIFRXA
2% (°C) v
T< -30 000
-30<T< -10 001
-10<T<15 010
15<T<35 011
35<T<55 100
55<T<75 101
75<T<100 110
100<T 111

lia Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DS90UB953-Q1
English Data Sheet: SNLS552


https://www.ti.com.cn/product/cn/ds90ub953-q1?qgpn=ds90ub953-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSGW1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSGW1E&partnum=DS90UB953-Q1
https://www.ti.com.cn/product/cn/ds90ub953-q1?qgpn=ds90ub953-q1
https://www.ti.com/lit/pdf/SNLS552

i3 TEXAS

INSTRUMENTS DS90UB953-Q1
www.ti.com.cn ZHCSGW1E - SEPTEMBER 2017 - REVISED APRIL 2024
6.3.4.3.1 4ifZ5 01

A 26453 B T AT R B DS90UB953-Q1 Al DS90UB954-Q1 LL Wil DS90UB953-Q1 GPIOT I [1) H [ H: 15 B
i, M/ DS90UB954-Q1 F () INT 5| & fir .

# DS90UB953-Ql Settings

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

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

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

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

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

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

# DS90UB954-Ql Settings

Writer2c(0x23,0x81) # Enable Interrupts, Enable Interrupts for the camera attached to RX0
Writer2c(0x4c,0x01) # Enable Writes to RX0 registers

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

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

6.3.4.4 NEHK

R Ak B B R (BIST) ZhBE SCRFAE AT S B Bt 42 X A5 0 T DNk v o ot AT B B A S ()l - X AE SRRy
B . RGN RS2 B IRA .

BIST # a0 i i 4% 110 BIST g & 77 /2% OxB3[0] /B , HAXERPPH NIg4T . H7EfR S as b ¥s BIST Y,
BIST fifef5 Sl il jx Ml IE R IL B AT A% . B AT 2840 BT Z1 (1) 2290 I i OX s BE B o A A 28 A0 DU 000 4k 1)
T W HA R . AT 2R IR B B AN I A1 I i ) CRC BB /R IAYN 1% . BAR T B FE ok iR I 4h IE R
WO, EAT fr  i wh Be BRRCH 2 I8 1) B A HB 7 A2 i £ AR RX 3 1) BIST_ERR_COUNT % {74 0x57 H
AR 2. BIST /e JH AR B W25, RGN R G2 iR R .

6.3.5 WijEE LR IE

A A A F I, WD) DS90UB953-Q1 GPIO 51 T-WilFl s . 242 Mk I e e B B o e 428
ARty BEThREAER A M o R LA AR S il i GPIO jiid s vl il i X i 7] 2245 5 (FrameSync). FrameSync
5T DA PR A R 22 B3k H AT 3%

6.3.5.1 SRR

TEA R i [F] 25 *%iﬁ? ANEE S IE I AR B R —AS GPIO 5] i N\ B R ds o AR E S i & n) i
T GPIO 15 SALHE R — A2 N FPD-Link 111 34T 285 A8 bt [3] 25 45 2K 10 751 59 0 22 5 7 29 9 — AN S 1]
T R E 50Mbps Niz4TH 4 600ns.

Deserializer
GPIOx FPD-Link Il
<« | Serializer [* » BC_GPIOx
I
GPIOx FPD-Link Il
<« | Serializer [ »|BC_GPIOX
erioy L
External
Frame Sync

& 6-4. 4 EBMIE B

FEAR & F5 3 5 AN R DR, B2 AE R S bR 2 B R
6.3.5.2 ERAE BAIMIFI S

FEA IR AR AT, PR AL e it R 2545 5 J e (P88 Y GPIO {5 5 k& 21— el MER ) FPD-Link 111
HAT A8
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N Deserializer
GPIOx Serializer | FPD-Lnk I | o oo
e L
GPIOx Serializer FPD-Link Il ag aPiox Féaer::gtlgf

& 6-5. &R E 5

Mo [) 25 B A AR o 28 PR AR 2e 1. B2 ER. BS s B$8EE.
6.3.6 GPIO 3%
DS90UB953-Q1 #4451 |, Bl GPIOO0 3] GPIO3 |, v i#iid & 17 2% 0x0D. OxOE H1 0x53 H1ff] 12C &t £ Xix kb

SURREAT I A% BCE MR, XL GPIO ml4mfe LA T2 #iiEdt. GPIOO f1 GPIO1 BA ISz Wi Thke , AT LA
E i G SR A M S48 FEL P PP

6.3.6.1 GPIO ‘R%&
AliEd GPIO_PIN_STS % f##% 0x53 MU A GPIO 5l 0 % 3 WURAS & P al A% i T . 248 1% B 7 0%

(0x0E) FAHRI] GPIOX_INPUT_EN 44 GPIO 5| JIBC B IS |, %2747 3 SR E SR X 5 IR S . 2
7£ GPIO HI{E%i iz GPIO JIRAS | 4% B &7 2% (OXOE) _L[¥) GPIOx_INPUT_EN £ GPIOx_OUT_EN fi7.,

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

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

P R &
6.3.6.2 GPIO #y A\ &4

¥k, GPIOO ] GPIO3 BRME A JH . GPIO_INPUT_CTRL (OXOE) #4734 ( £ 3:0 ) FuvFda il A\ 1t
fit. W4 GPIO_INPUT_CTRL[3:0] K% 1, AR GPIO_INPUT_CTRLI7:4] i 4% By 0. i fi il %
774 (0x33) 1) FC_GPIO_EN ¥ EF1ji Hl GPIO f%if .

6.3.6.3 GPIO HyH s

Al % 6-27 1Y) GPIO_INPUT_CTRL (OXOE) #F 17 %% ( AL 7:4 ) X &4 GPIO #2347 4 2 .
GPIO_INPUT_CTRL[7:4] fri%E N 1, LL¥ GPIO FAE4iH 51l .

6.3.6.4 IEn)iEiE GPIO

DS90UB953-Q1 GPIO 7| F it Al iE i FPD-Link 111 2 D% & B 36 25 O ff e 8% . (E IE 17 5 1A b 2 34
GPIO.

1E[HIEE GPIO [ B sk T 1E 84T 23 40 20 BiL 1Y GPIO % . 245k H DS90UB953-Q1 #4721 HiA> GPIO i\
FERe R AW R F Ay GPIO it i, 78 REAS IE [ 380 38 A& Sy i 2 A8 BEAT SRAE o B IE ) 38 T8 M 6 i AN BEFE 11
GPIO HEATKFE | B AW =N E U521 GPIO #HTKFE. GPIO I AL GEIRZ) N 226ns , {HEEE B4 K
AT AR . TS B AmfE 2 AN L, B30IE & 2R A 3 (1E RmE i ) P e . T1 @ H P o EE
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0 GPIO kAR EF 4 53 RFEK ., Filln |, 47E 4Gbps AR Niz4T H REFCLK = 25MHz i, H4fE 1F 6]
18 FEERE GPIO ¥ |, & iE K GPIO i AR W3k 6-6 Fir.

% 6-6. IE[W)i#E GPIO HAIM 7

IR EARGLS | T s A o7 g (ns) LI (ns)
(FC_GPIO_EN) FKrEHZE (MHZ)
1 100 o5 225 12
2 50 125 225 24
4 20 5 225 60
6.3.6.5 X [HJEiE GPIO

HgnRE v, &1 DSO0UB953-Q1 GPIO 5| JAI# T LL{# Fil LOCAL_GPIO_DATA 7747 % (0xOD) % Jyi i
R SR Ak R 2 R AR MR . PTIEES FPD-Link 11 2 138 8 42 (¥ B K A5 5 R itk T DS90UB953-Q1 I it
X, W 6-7 Fivms

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

R HEWRB KR FE
DS90UB953-Q1 B &zt (Mbps) REEZE (kHz) 1 GPIO #iz BLRIFER (us) FhEhHEE (us)
(kHz)

Rl 50 1670 416 15 0.7

JEF AR 10 334 83.5 3.2 3

DVP 3k 2.5 83.5 20 12.2 12

6.4 B3 ThREAE K

6.4.1 i/ $F R

DS90UB953-Q1 Y % Fhitbijs % , w3t MODE & ik /7% . /¢ DSOOUB953-Q1 tft , iF [t i) T {45 5
T A SO T B SR (5 0, TF O ol BB B I e T S I M o )
PF, W LINAELR LR A LR 5 B0 SR, HXEEER , 2% 6-8.

DS90UB953-Q1 HYER A Hi b A i[a] /£ MODE 5| Bl Lt fnfi BRI E . ARKBRBTRANEZHEL , w5
% 776.4.2 .

+ 6-8. AT e
R Sl AR g’%ﬁf ® | Foggpmz | csimm< CLK_OUT ©
fx 160/
&4 A& S g () 23-26 fx 160 fx 128 HS_CLK_DIV x
(M/N)
fx 160/
FIP (pis ) A R 11.5-13 fx 160 fx128 HS_CLK_DIV x
(MIN)
fx 80/
CLKIN_DIV = b000 SR (@) 25-52 fx 80 fx 64 HS_CLK_DIV x
1 RIS i (MWN)
EEZ41i
it fx40/
CLKIN_DIV = b001 SRRt ) 50 - 104 fx 40 fx32 HS_CLK_DIV x
(MIN)
EFE 4t | OSCCLK_SEL =1 REHEE 48.4 - 51 fx 80 fx 64 AiE
AR [F) 25 P B B - T R <3
(P ) OSCCLK_SEL=0 P B I ol 24.2-255 fx 80 fx 64 &
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* 6-8. PP (42)

st Syt M @ | Fosgmws | csimm< | CLKOUT®
DVP 4B h fx28/

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

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

(1) xEE M FPD-Link I A3 HEIEK S . AT EARSEUER . A RRIABIENREE |, ESREEREIER.
(2)  FEAHIEAENBE, Jy DSI0UB53-Q1 ) CLKIN 3 I (i 4k,
(3) HS_CLK DIV i@ # ik E Ny 16, 8 84 (BRI ) .

FPD-Link Il

Image
Forward Channel (FC) Signal
MIPI CSI-2 DS90UB953 DS90UB954 MIPI CSI-2 Processor
Serializer Bi-directional Control Deserializer g
Channel (BCC) (ISP)

1920 x 1080
60fps
Image Sensor

Internal
AON Clock

CLK_OUT |« I CLK GEN I

Clock REFCLK

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

& 6-6. I o RGEE]

6.4.1.1 FBHER

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

TEMARCT |, B IEIE FPD-Link N1 1) 3836 Ml B 28R B R AT 3%, AT 23 BE 0T DU Z I B FH 1 BT i 22 R G A I
PSRNt nT DL IR [ AR A B A4 % ( FPD-Link I IE [AGEE ) AOIEHER Bh . E R T s
DS90UB953-Q1 WAZil 5 Al SZ K S T RE fA) iR £f B3 L6, #1in DS90UB954-Q1. DS90UB936-Q1. DS90UB962-Q1
5t DS90UB960-Q1 .

6.4.1.2 BB R

FEAEFRIB IR | SRR B PR A ah AT A5 o FRAT 2R P By e B2 1) S A% B8 32 44t FPD-Link 11 1E )
TRIE RSN IEAER B . 7E CSI-2 BT, CSI-2 B 5 ki i 20 . CSI-2 SR L AUK T2k . flun , {FH
52MHz I8t , FPD-Link 11l 1E [A)38 &% % &y 4.16Gbps , CSI-2 fFit & 420 < 3.32Gbps (521 # 6-8) .
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6.4.1.3 FEEH HHPER

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

6.4.1.4 DVP [HEHAER

DS90UB953-Q1 i & T DVP =, , LA# 5 3% DS90UB964-Q1. DS90UB934-Q1 & DS90UB914A-Q1.
SRRNLZ CL 2 fd ) DSO0UB953-Q1 11 Mode 5| HIBC & T iZA% =0 , (H ] A A %5 /745 MODE_SEL 0x03[2:0] k4
B 5 AT Z T BRI RSN B . USRI 4 8 0 i), ZFBON R | IR
B, 4 PDB MK P g o~ B 28 A . B FBE A (strap) IERREE N DVP Ah Rt )
Ja A, MEZAE RN B2 101 (0x5). BUE , MiZAA7 a5 4 38N 1 i, MODE FEATiL/5 | Hrlgwfe
9 101 LASrBC IERE I ) J5 3625 MODE. # 6-16 féR 7 X &M,

E{EF DVP ARt eh R | 424845 DS90UB953-Q1 (1) CSI-2 #iy N B3l 4 47 5 it in 3] CLKIN (1) % A 4 2% [
Ho 44T DVP AR AP G, DS90UB934-Q1 5 DS90UB914A-Q1 fif i %5 () PCLK #4455 CLKIN 4H
Ko WMTFHHBZEE , ESW /57175 HFEF 775 HE 171 ) 0 251 20 (SNLA270).

% 6-9. Fi-T DVP B B K& F885%

R FRRATR FRE Y

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

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

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

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

6.4.1.5 it E CLK_OUT

T2 A5 B AR [R] 28 AR i i 8 DS90UB953-Q1 i, CLK_OUT MR G AL A I B HERS Bh o M 7ETERIE N
RN IZ2 1T, CLK_OUT IhAE#ZEH . A1k CLK_OUT MR it v B il 2wl 77 #2 X 1 Fir ek 2.

M

CLK_OUT =FCx
HS CLK DIV xN (1)

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

__FC <1.05 GHz
HS_CLK_DIV (2)

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

MBERGETFEREN CLK OUT i (#lin 37.125MHz ) , & it A el BLk# M=9. N=0xF2 #iI
HS_CLK_DIV=4 , DLz 37.190MHz ()% AR 0.175% SRR 2 L KZ) Ins MM EEsh . tbah | #&it
N A PAKF CLK OUT 37.037MHz f§i /] M=1. N=0x1B. HS_CLK_DIV=4 , 3%/ FE5hdFH 0.24% (14
RiRE, B MBI IERMEH M=1. N=0x1B M HS CLK DIV=4 , H#EFE L EXT , %ﬁ%aﬁ?ﬂiﬂ%
25.000MHz % #E i #h 4% (REFCLK) , 121§ ] 25.059MHz #i#% . 2x EYEBJEEM@E% % 2 7] 3 I I )
DS90UB953-Q1 , VAR E A MKEL S ARSI % 1) CLK_OUT = 37.124MHz.
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6.4.2 =

DS90UB953-Q1 AIfE YA Ak £ — Figdr. U/ Al LAfE L A 3011E] i) MODE 51 At i & fe I, BAZEBRIA
BN T, EixEZHE , /L VDDPLL A1 GND 2 [ FH Ha AL 70 He & R AN 3& 4 i . . 1% FLASE 70 I 2 82 B
VDDD 5| LRy oy s AT DA A A A5 U7 1R 3R 2 MODE .

1.8V
RHiGH
MODE
R
Low DS90UBY53-Q1

& 6-7. MODE 2 &
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% 6-10. Strap Ao B 1%

W[ STRAP
R Vraroer BUESE st o T(;‘E;E*'“ﬂ
ULl
B s gt | ERE | HERK T vinn = 1.8V | Rucn (k) | Riow (@)
4 0.133 x CSI-2 [FBHE - JF i 2419 FPD-
0 % 0 0 Vivon) 0 I 10 Cink g 3.
CSI-2 JEFH 8t - Y5 H CLKIN 5]
2 s shnrge | 0288x | 0325x 1 0.367x 0.586 75 35.7 | AN AL AR FPD-Link 11l i
V(voD) V(vpD) V(voD) S
] 0412x | 0443x | 0474x CSI-2 S - Wl E8 AON i
3 FFEBREIE |y | Veooy | Vivon) 0.792 s %82 | EPD-Link Il 4Lt
5 DVP izt 0-642x 1 0.673x | 0.704x 1.202 39.2 787 | FATAMEES R DVP.
V(vbD) V(vbp) V(vbD)

(1) DS90UB934-Q1 # DS90UB914A-Q1 fi# i 4L &% — 4> Mode 51l (21). Aid , fi# R #5 £ MODE 5 i< & T g =0
RAW10. RAW12 LF 8¢ RAW12 HF. i#7ER , DS90UB953-Q1 A3k RAW12 LF.,
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6.5 mfs

6.5.112C B &

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

CLK_OUT/IDX 5| LM AN Thee. LA , IDX 51 LR ES VDD #H17LbE |, Zb R &% E DS90UB9S53-
Q1 LB & FS% . BE DS90UB953-Q1 5 , CLK_OUT/IDX 5l HI)H 2wt et | & 18 EIAG AL B g AL Sk e
b, {8 CLK_OUT Zhfieh} |, FEAE 35k Q [ CLK_OUT/IDX 5l BA e /NMadR PR .

6.5.1.1.1 IDX

IDX 5] IR 2 i) 42 T C B 2 AN AT B 2 A bk 2 — - 1.8V Bk 3.3V 24k 12C bk, _bdi A B AR T 7 H BH 6 20
THE IDX N5 E R EE S i R . IDX HUFH A e 28 2 LA 51 25 Skt (/£ DS90UB953-Q1 5 IR F 2k
FARIERAR S ) -

# 6-11. DX B HRE

Vipx BFnE | Bt STRAP Ft B RifE A
IDX Vrarcer FRUETEH E (1% TOL) |2§EZE{E‘Z |meziﬁl V(IZCE)E(E;Z)C 110
B H2R SR HZEHEAME | Vvop = 1.8V | Ryh (kQ) | Riow (kQ)
1 0 0 0.131 x 0 IF % 40.2 0x30 0x18 1.8V
V(vbD18)
2 0178 0.214 0.256 x 0.385 180 475 0x32 | 0x19 1.8V
V(vpD18) V(vpD18) V(vbD18)
3 0.537 x 0.564 x 0.591 x 1.015 82.5 102 0x30 | O0x18 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)
Vizc
Rpy Rpy

Host (Optional)

SDA ¢ SDA
SCL SCL

Image Sensor DS90UB953-Q1

—_

I—W—AN—] 2

SDA —
SCL

RHIGH

Ref Clock In CLK_OUT/IDX

RLow

& 6-8. W IDX 3| Bl ¥ e %

6.5.2 12C ZO&E/T
HEAT I H SR P AME S 4R - SCL Al SDA. SCL A& 47 B2k i b N /4 (5 5, SDA & B AT B LBl i N\
{55 . SCL Al SDA 15 S#BTHH — Ao i BBHE] Vipe , 14 1.8V 5L 3.3V,

XFFARAEAT PR 12C B3, @A Rpy = 4.7k Q By B3 AEH , xS o+ #50 , @ Rpy =470Q 1) L
fi B (A, AT DORYE B OB Bt R R S A B B E . (F 5 B AP Emi T, BAgh £
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SN G| LR EE S .
AT R START. START-Repeated il STOP fAfi#z . 4 SDA VI Mk H P11 SCL Jym H-FPRE | %
K4 START. 4 SDA ¥ Ky - F1i SCL t B Fi) | &4 STOP. %% & 6-9.

NN T

S P

START condition, or STOP condition

START repeat condition

& 6-9. JEBhAZ LKA

NT 5 12C Bbras i, BRGS0 ) 28 B AR B H ARk IR S R N 1200 R O B A AL
(ACK). fn sk L) HARS b ml S0k, W @il fs SDA SZIREN G RIIA (ACK) Ffilds . Rtk
52 HAR ST E AU T | ) H AR 254 2xiiid ik SDA Ry e s PR BUH #A (NACK) 2l 35 . Ak Hdm T
B BRI ACK, AR T ANLAENT , H ARSI B B ol 719 JE #2217 ACK. 2442 il 4%
FECEHUECRI |, f S AR RS R BBl 7 1 e A2 1T ACK , DARELE H AR 8% R0 12 1 & AR R i 5y — N il
T I SR E R RN, W AR s — Nl 2 R R NACK JRAE 28 B AT —ME IRl Bk
R AR R MR B R R R R S R IT AR . R BRI AR LUT IR RS R . K 6-10 RRIR T

READ , [ 6-11 2/~ T WRITE.

N
Bus Activity: T ) T A g
2 Target . Register = Target ; c &
Controller 24— Address —* +——Address ——» 2‘— Address —* ®
[T [TTTTTI
SDA S 7-bit Address |0 S 7-bit Address | 1 P
Li
e LI LIl
Bus Activity: A A Aie—— Data —>
Target C C C
K K K
& 6-10. 12C £ 3EE
. £ _ g
Bus Activity: % Target Register N
Controller « Address _, «——— Address »> < Data »>
SDA Line S 7-bit Address 0 P
Bus Activity: A A A
Target E E 2

& 6-11. 12C BB AN

BT B AT S LA 12C 245 0CRF 12C BHBIIERE . 5 12C M EERAGHE BE R FIMELZER
T R FM 2l A AR e 12 1878 119 FPD-Link Il #77 12C {5 (SNLA131).

HZMH
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6.5.3 12C #1/F

ARILEEHI A 7 SEIE T AL R B . 12C 36 238 H 2 74 Ox0B A1 0x0C H {14 A 428 il 82 8 A 12C 152 BBk
BV, CAERRUE . Do abs+ TR N Fg A s e A i (5 5, AT A2 BT T 1 12C I 5.

ZiA7 7y Ox0B HH X E [ 12C #5iil 4% SCL PR M EAT A &AM 12C B2k byl | Bt E SCL
KR T R . BROME R BN UL EAT 26.25MHz T PN B IEHE R B 1) /)y Sus SCL B 8], ALdE AN
AR 35 7 B B R U B TR 20 R e SIS R . BRFR R 3 A B BRI 1 A8 38.1ns , 73 3] Min_delay = 38.1ns x
(SCL_HIGH_TIME + 5).

Zif74s OXOC i E 1 12C il #5 SCL KPS [A] . MR AT 282 A g 5 2% 12C Sk LIdshlasny | Z 7B E
SCL % H ARk v 55 B o ZAEIEFAE 12C B FREs1hf SDA ST [A] | FH T 7838 ek %0 a2 1) 38 1 7 v 39 1) 28 B ik
SCL Z it fitsds . BN B NI AT 26.25MHz R 3EHER 81 15/ Sus SCL = HL RST8], EL3E ILANEAME
IR % % i B ) 300 B[R0 5 R0 97 B[] o A B 9K 3% 2% B Bk SR A #f2 A 38.1ns , 15 %] Min_delay = 38.1ns x
(SCL_HIGH_TIME + 5), A XprfERiz, Puidiis S peidi+ S 7 sl & S0 6-12.

# 6-12. HLA 12C B P HEREKE

126 #ist SCL & B FHT [8] SCL KB P AR
0x0B FRRREIR 0x0C FRFRIEIR
Frif: Ox7F 5.03us Ox7F 5.03us
e 0x13 0.914pus 0x26 1.64ps
P+ 0x06 0.419us 0x0B 0.648ps
6.6 A Rk

DSO0UBYS3-Q1 S 1 MBI AL A | T AR ML 7 Tk Ay CSI-2 JRi% S84 th A LB B . 3%
R KR LT © ()25 17 S e 1 B R 2 3 T O 77l (05 % 0 4 PP B S R SR B . T 5 P
TRIEE  WHENH 767.2.

6.6.1 LR HA KL

SR ETEIET mipi_ CTS for D-PHY_v1-1_r03 MG 3% D e XHETE. ZEE 2 8 B4 EEE
B ELE CSI-2 ki@ Rt A A .

CSI-2 ZH KL EBIAGEft 8 MRA% , BEKMFHIEWT  OXAA 1 X 17 ( s |, &M )« 0x33 1 X
FH(HAEE ) . OxFO B X 75 (AR |, M ) « OX7F [ X 745 ( Shar 0 B ) . Ox55 [ X 745 (&
BRI ) « OXCC [ X 745 ( hiEIE. Al ) « OXOF [ X 235 (AR ) 1 0x80 I Y 52715 (K 1 BB ) .
ERZHEENT Y 5 X MEL. 6 FREEIERA | Fj5— A O&RET E R T HAR (4 4 ft I 3E 7L
R

P A A s R DA R I T T gR A

FaZ&HE (1. 2. 458)

FAT AR

AT

CSI-2 ¥ B VC-ID

WA BT HL

FEWUSATEC (A RUMHER )

ZRJEIA ( FTRELL 10ns AL HEAT AR )

TFEE R - FrameEnd B 62 B 1974 AT 3

FEH SV - FrameStart R0 5 1 AT 5

BT A B AR FE P AT I8 e, DA ORORS (0 0% S FE BE B D 8 B R P Bk ( 805 ) K/ piltn
XF RGB888 , b Ky 3 ANy, RIS EEA/MHILES. ARG |, SN EFKIN T RLARE 3 1%
. KRR CSI-2 FOAM Bk F Bl , T E A CSI-2 Jikasfe . g Em CSI-2 %%
.
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6.6.2 FEE LKL

il g AR W BN E e R B A A |, B kAR % nT DAAE B AT g s B B AU S . BB RS
MEEAREFE SEOKEA AN ZBAR . K& e R EaKETER |, B o R 64347 [ E B 20
R[] 5 P TR 500 0 A S T 5 2 TR R AT D13

il 52 R 0 2k R G - T B R B A [ s I H O . BN AT B A7 28 TR AE |, B7ESCRERZ 408 . 10 ffn
12 (AR EME e BRI N AR B 3 o T AR B B PR R Rk L E . Bl , RGB888 UK 3 iM%
£, P TFE 3 Aok, 2x12 AR R BMGIE THE 3 A HRUN | 1 3x12 AR R G FHE 9 775 (2 184K )
A RERIEREIA AT . ik RAW0 BIE@EH TFE 4 MEFRM 5 FHHR/N |, B ATPLLL 5 Z i H /R 1x10
HAEAT 2x10 2. XFF 3x10 £7 , NWIFHFE 15 FH RN,

It R R 0 0 R SCRF BRI BE FTIE 16 7747, SRVRAE RSSO0 A AN B e T Bt , S A A - — i B
K/, RGB888 EG A LAAZ &l FH U A E Mg &R . Bl =7 Wik EN OXFF , BE =71 REN
0x00 , FTLALL 6 5 (B R/INAIE A # (1 7 11 RGB888 K15

N SCRERIE A6 TN SRS T AN AR DURRVER AR T AT SR A
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6.6.3 HHEOREZSIiFE

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

e

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

. BWUSATE (A RUNER ) DLERRATIE R

PGEN_ACT_LPF - #2475

PGEN_TOT_LPF - #&iisiTH

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

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

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

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

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

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

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

6.6.3.1 FIERGF KRN

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

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

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

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

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

W 485 R ) o N B Bl RS

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

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

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

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

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

PGEN_CSI_DI
RGB888
PGEN_LINE_SIZE1l

PGEN_LINE_SIZEO
PGEN_BAR_SIZE1l

PGEN_BAR_SIZEQO

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

PGEN_ACT_LPFO
PGEN_TOT_LPF1
PGEN_TOT_LPFO
PGEN_LINE_PD1
PGEN_LINE_PDO
PGEN_VBP

PGEN_VFP
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13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.7 TR

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&FF#H

6.7.1.112C 24 ID HF3

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

) %7 B B
HATERH 7 £7 12C ID.
. G BIG SR 12C 1D AT, AR 0 0 B | %
71 |DEVICEID S.RW S BN IR 1D, MM R 0 8 1 I, SFEON
VEIS AT AL TR 12C 1D.
0: 23+ ID kML E (strap)
0  |SERID_OVERRIDE |RW 0x0 1: F75 12C S0F 1D 28 B E 01
6.7.1.2 24
% 6-14. RESET_CTL %775 ( Hutk 0x01)
| 7E % RiME |5
7:3 RESERVED R/W 0x00 e
95 ROM [1E) L.
2 RESTART_AUTOLOAD |(RIW)SC | 0x0 R E R 1 2 S5 ROM B IE. %2 H T,
HFSIRA.
1 DIGITAL RESET 1 RWSC  |oxo %ﬁﬁg\iﬁzﬁ%ﬁ% SR, e TS
0: [EWisiT
B h 0. | | B
. DIGTAL RESET 0 |RWYSC |0x0 ;Ez_«gfﬁzazaﬁﬂ% BN, Fe TR
0 : IEWisfT
6.7.1.3 —RILE
% 6-15. General_CFG ( 1l 0x02 )
i o %7 RAE |0
7 RESERVED R/W 0x0 R .
CSI-2 B TIE L E -
6 CONTS_CLK R/W 0x0 0 : RSN 4
1+ LI b
CSI-2 it
. 00 : HuliEhlE
54 CSI_LANE_SEL R/W 0x3 01 - FUBEEE
M4 mERE
3:2 RESERVED R/W 0x0 R8s,

32 HRPIR

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DS90UB953-Q1

English Data Sheet: SNLS552


https://www.ti.com.cn/product/cn/ds90ub953-q1?qgpn=ds90ub953-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSGW1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSGW1E&partnum=DS90UB953-Q1
https://www.ti.com.cn/product/cn/ds90ub953-q1?qgpn=ds90ub953-q1
https://www.ti.com/lit/pdf/SNLS552

13 TEXAS

INSTRUMENTS DS90UB953-Q1
www.ti.com.cn ZHCSGW1E - SEPTEMBER 2017 - REVISED APRIL 2024
% 6-15. General_CFG ( Hi3i: 0x02 ) ( 4%)

L. FE HA] ERIME UL

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

1:GH

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

0 I2C_STRAP_MODE |S. RW IS MU R DRI I BT R R A R S R 3 AT i R L
K 12C HUEHP
0:3.3V
1: 1.8V
6.7.1.4 IE @B AL
% 6-16. MODE_SEL ( #:ik 0x03 )
fir F& %1 Ry B9
7 RESERVED R/W 0x0 TREd
6 RESERVED S. R S TR
5 RESERVED R/W 0x0 73

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

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

4 MODE_OV R/wW 0x0

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

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

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

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

3 6-18. PLLCLK_CTRL #7745 ( Hilk 0x05 )
R B ESid) BRAE | W
7 RESERVED R/W 0x0 R

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

3'v001 : CLKIN 2 73-4ii

3'b010 : CLKIN 4 434

3'v011 : CLKIN 8 434

3'b100 - 3'b111 : RESERVED

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

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

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

2:0 RESERVED R/W 0x3 73

6:4 CLKIN_DIV R/W 0x0

3 OSCCLK_SEL R/W 0x0

6.7.1.7 B Bhdg HHIEH 0

DS90UB953-Q1 /& fit I g A K ME I B AR E T0T , DL A2 48 b A% SRR A AR 8 B N 0K o IRl EH A0 e o] e
NGBS i AFas 0x06 i) M (B A% 77 4% 0x07 i) N (B 1

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

fir FB KRR RIME 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 tHEH] 1

DS90UB953-Q1 #& it ] g f kv if b AR T, DA A2 25 b A% SR 2% 1) R G I i N B0 o b it 400 26 P 428 o) Eh
N ias 4725 0x06 H i M {ERIZ7 /7 4% Ox07 H i N % E .
% 6-20. CLKOUT_CTRLA1 ( H:}k 0x07 )
iz F& *7 RE | v

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

7:0 DIV_N_VAL R/W 0x28 . e o
- ELFRIN, REREEAIBCE 74N T 100MHz f) CLKOUT #i%, N %4
BEANIEFE.
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6.7.1.9 R MIEIEE 1R
% 6-21. BCC_WATCHDOG ( i 0x08 )
DA P Bl BRI i
BCC_WD_TIMER £ & B W 3 HliEIE A [ TEENE , 408 2ms. 1%
7:1 BCC_WD_TIMER R/W Ox7F FEARBEE N 0o U0 FL5 I3 1 F155 R BEE B E KN W A SRk , BT
FH i S8 SR R R 5
A P | 2
0 A R R 0x0 1 %5 BCC &1 1HiHi 228 ffe
0 : JAF BCC &I 1Ai1 I #8455
6.7.1.10 12C 41 1
2% 6-22. 12C_CONTROL1 ( Ht}: 0x09 )
LITA FB Bt BRIME PiBH
AR AH A BB AR TN .
7 LCL_WRITE_ RIW 0x0 FAZ AL BN 1 2B 1 A I A B A A AT AR S N
AR IX AT LABE 1 R IR B 2310 12C FE 088 5 N R AT B A A 88 . W B %A
REFUTE R AT 38 10 12C H bR SR F2 5 1) .
Py SDA {5 R[] o
6:4 [2C_SDA_HOLD R/W 0x1 BRI E T HIZTF SCL Ay SDA S NI Py 3 {5 i 1)t
AR 50 GhEb.
12C 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
5 gk,
6.7.1.11 12C #=#] 2
7 6-23.12C_CONTROL2 ( i}t 0x0A )
fr. E324 HA LN i
TN SDA i E.
SDA OUTPUT NP HEE (TR ) ViR T ATIRESI |, R E E ACK
7:4 SETUP - R/W 0x1 [a] , SDA #y AT SCL TS H 2 7 i 1] o
WE BB DL 640ns SRS N BT (Al 249% BN 0 i), SDA F|
SCL [kzAR% H 1% BNl A 80ns.
SDA #H TR .
ZFBAHE SDA #il AR T SCL Ry AISMEIR . B8 L E
40ns B N AR .
32 SDA_OUTPUT_DELA |\ 0x0 SCL | SDA HIbRFi4 th ALy -
Y 00 : 240ns
01 : 280ns
10 : 320ns
11 : 360ns
IR 12C BMEE T VI 8.
1 2o BUSSTIMER IR 0x0 12 TR 8 2 K2 50 BRb I 2 A
0 : FHIVRTHR 8876 K2 1 FDJE R 3L
FEF 12C MAE TS
2C BUS TIMER 12C L T I S B TR 12C A SR ARTIR 25 bR T P 6 355 0
0 DISABLE - R/W 0x0 ZibjEiEk. Wi SDA NEHESFIFHRA 1 BRNEERFESRE , W
12C M2 E RSN, IR SDA MIRH T LA S B RAE | WS4
S2RE I IKED SCL L) 9 AR bR b s 25
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6.7.1.12 SCL =it

% 6-24. SCL_HIGH_TIME ( i} 0x0B )
fr 7B *m RE |
12C FH12 SCL T .
58 R 12C S E OB RII | 2 B SCL 4t 107 ik
VIR FRERRT B IR 26.25MHz [ 8LA Y 38.1ns. BRI E
7: L HIGH TIME R 7F
0 SCL_HIGH_ W Ox Sy TR B B BL 26,25 MHz 3271 | $ (ki 5ps SCL il
PREEL GERA 5 AR S e
Min_delay = 38.0952ns x (SCL_HIGH_TIME + 5)
6.7.1.13 SCL {% s Fhja]
% 6-25. SCL_LOW_TIME ( #uht 0x0C )
fr =R Fm BiE WA
12C SCL & = - [a] .
78 A 12C 1 F GRS | % BT SCL i 01k
PRSI FHUETIE 12C H AR 1) SDA HSrifls) | filF 75t A
o scL Low TME | Rew - P I TE R SCL 2 MR EENCR . Rl 22 S BTy

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

Min_delay = 38.0952ns x (SCL_LOW_TIME + 5)

6.7.1.14 A GPIO $3&F

% 6-26. LOCAL_GPIO_DATA ( Huhi 0x0D )

fir TR

KA

RIE

i

74 GPIO_RMTEN

R/W

OxF

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

3:0 GPIO_OUT_SRC

R/W

0x0

GPIO %8

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

i 3 : 7€ GPIO3 L5 A 0/1

fir 2 : 7€ GPIO2 -5 A 0/1

21 : 7£ GPIO1 L5 A 0/

20 : 7€ GPIOO L5 A 0/1

6.7.1.15 GPI1O ¥ A 3541

# 6-27. GPIO_INPUT_CTRL ( Hiii: OxOE )

(VA FB

il

BRME

L]

7 GPIO3_OUT_EN

R/W

0x0

GPI03 firt Ja H »
0:%H
1:8H

6 GPIO2_OUT_EN

RwW

0x0

GPIO2 firH Ja i »
0: %5H]
1:8H

5 GPIO1_OUT_EN

R/wW

0x0

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

4 GPIO0_OUT_EN

R/wW

0x0

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

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

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

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

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

6.7.1.17 DVP_DT

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

5.0

6.7.1.18 2&fl| BIST 4412

% 6-30. FORCE_BIST_ERR ( #i3i: 0x13 )
iz 78 %7 RAE |

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

7 FORCE_FC_ERR |SC 0x0 HA . EIEEIBATH , BTN RS R | S LA E N 1.
0 : sRHIZEH]
10 il A A
6:0 FORCE_FC_CNT R/W 0x00 SRR TR AR BB 9 P 5 B B A R R e A R B
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6.7.1.19 iZ#2 BIST %4

2% 6-31. REMOTE_BIST_CTRL ( #t3i: 0x14 )

A FB i BRIME B
% B HIRYE FORCE_ERR_CNT 38| SZifi FC 4515
7:4 FORCE_ERR_CNT |R/W 0x0 0 : s&HIZEH]
1 : s
3 LOCAL_BIST_EN R/W 0x0 754 DS90UB953-Q1 it A BIST #E .
BIST I 4.
} 00 : 4RI R Gimt ok
2:1 BIST_CLOCK R/W 0x0 01+ 50MH2. 1 i b
1X : 25MHz Py
0 REMOTE_BIST_EN |R/W 0x0 ] J5 AR FE BIST (R 17 %% .

6.7.1.20 {233 By IR 1 25

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

A FB 2R RAE B
7 RESERVED R/W 0x0 fRE.
FL T AL s 25 W B . VOLT_GAIN = (128 / REG_VALUE).
. 0x40 = W35 N 2
6:0 VOLT_GAIN R/W 0x20 0x20 = $425 % 4
0x10 = 14254 8
6.7.1.21 fEiRasi%H] 0
# 6-33. SENSOR_CTRLO ( ik 0x17 )
fir TR KA BRIME PiEd
7:4 RESERVED R/W 0x3 R .
T B R A SR B i
3:2 SENSOR_ENABLE |R/W 0x3 00 : 2%
1:E3H
B H GPIO 0/1 BAHEATH N i AL I 2% 0/1 Il
00 : JEHLUE R
1:0 SENSE_V_GPIO R/W 0x0 01 : GPIOO H & 46
10 : GPIO1 HLE Kl
11 : GPIOO H GPIO1 Ha J ]

6.7.1.22 {3845 H] 1

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

AL FB RE BRIME i BH
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 ( #tht 0x19 )
fir FB B3k BRINME PiH
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:)

L. FB HA RME 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 ( #ili: 0x1A )

A FB x| BMME 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 B EfE RIS R EH

2 6-37. SENSOR_T_THRESH ( i 0x1B )

AL B e ~vidl ERIME i

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 {5k

%% 6-38. ALARM_CSI_EN ( #t3 0x1C )

DA FB i BINME 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 4 i ..
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 B oy BINME Ui B9
CSI-2 KEHHREMRAMIRE.
0 CES,'\I—LENGTH—ERR RIW 0x1 1: FH
- 0: 25H]
6.7.1.27 EIRBPIfHEE
2 6-39. ALARM_SENSE_EN ( #i4ik 0x1D )
A FB A BINME P13
7:6 RESERVED RIW 0x0 fRH .
5 T_OVER R/W 0x0 EFxt b PRAEAR e L A R
4 T_UNDER R/W 0x0 B0 PRAEAR o L A R
3 V1_OVER R/W 0x0 £ % EPRER 5 ] Voltage1 f2/24% .
2 V1_UNDER RIW 0x0 7E R IR R 5 I Voltage! 4/ 48
1 VO_OVER R/W 0x0 £ %) EPRER 5 VoltageO 12 /24% .
0 VO_UNDER R/W 0x0 FE T BRVEAR N 5 H VoltageO 1% /8% .
6.7.1.28 X BB LR ERE
# 6-40. ALARM_BC_EN ( it Ox1E )
L FB oy BIME Ui B9
7 RESERVED RIW 0x0 178
BCC_TARGET_TO
6 "ERROR_EN RIW 0x0 Ji I BCC_TARGET_TO_ERROR_EN %3t
BCC_TARGET_ER )
5 ROR_EN RIW 0x0 Jii il BCC_TARGET_ERROR_EN “#4f.
BCC_MSTR TO_E
4 RROR EN RIW 0x0 J4 fI BCC_MSTR_TO_ERROR_EN “4f.
3 gCENMSTR—ERRO RIW 0x0 J B BCC_MSTR_ERROR_EN 4.
2 BCC DATAERRO 0x0 J /1 BCC_DATA_ERROR_EN “fi.
1 CRC_ERR_EN RIW 0x0 J ] CRC_ERR %4},
0 LINK_DETECT_EN |RW 0x0 J& il LINK_DETECT 4R,

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

fr FB *7 RiME |
7:5 RESERVED R 0x0 RE.

4 POLARITY_CLKO |R/W 0x0 CSI-2 CLK & 0 Ft.
3 POLARITY_D3 RIW 0x0 CSI-2 Hufinimits 3 Hetk.
2 POLARITY_D2 RIW 0x0 CSI-2 ¥u#fiimie 2 Hhk.
1 POLARITY_D1 RIW 0x0 CSI-2 Hofinimi 1 Hatk.
0 POLARITY_DO RIW 0x0 CSI-2 Hufisimi 0 Hetk.

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

A B FRH BRE Ui B9

7:5 RESERVED R/W 0x0 RE

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

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

e FB ENe RiME 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 ( #thl: 0x23 )

AL FB KR BME W
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 L]
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 R LizH
%% 6-46. CSI_PKT_HDR_TINIT_CTRL ( #t3k 0x31)

A FB& it BRNE i

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

’ Ve & i I G 20 (PKT_HDR_VCI_ENABLE).

5 PKT_HDR_ RIW 0xA 10 Bon RIEBIFAER I O IE CSI-2 Bl sk (IR )
CORRECTED 0 1 R BRI R CSI-2 B a4k Sk
PKT HDR VCI E T VC Jac st T CSI-2 B RSk A . T30 VO HUdl

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

.
3 RESERVED R/W 0x0 fRBE
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% 6-46. CS|_PKT_HDR_TINIT_CTRL ( #:fik 0x31) (4:)
fir FB * R 9

FHLER CSI-2 WIGaRT IRl XFT-FTf CSI-2 i@l , 75 b E 2 Z AT LP
i B -

000 = 100ps

2:0 TINIT_TIME RIW 0x0 001 = 200us

010 = 300us

111 = 800ps

PLIE S HE

6.7.1.35 R MEERE
% 6-47. BCC_CONFIG ( i3k 0x32 )

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

6.7.1.36 FI\ERAFEH] 1

% 6-48. DATAPATH_CTL1 ( #ti- 0x33 )

Az FB B MME wH
7:3 RESERVED RW 0x00 TREH

DCA CRC 5 H.

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

CRC 1EA% 9 MRS

1EIiE1E GPIO ffifig.

Fo & B8 H I IE R IEIE GPIO ¥R .

00 : #5/1] GPIO

01: —" GPIO

10 : Pi/> GPIO

11 : U4 GPIO

2 DCA_CRC_EN R/wW 0x1

1:0 FC_GPIO_EN R/W 0x0

6.7.1.37 TREA/EIkPEEES 1
% 6-49. REMOTE_PAR_CAP1 ( #}i: 0x35)

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

T o R Vi
48 BIST £t
R HE R B A TE 5 FPD-Link 11l B 15k BIST 5(F.
> |PeTAN R 00 — NSRBI N BRI S AR E TR, BT
S (BRI S FL FREEZE. DES, CAP fir LS XL i 58 2.
SHL R E .
0 : R HHE S 3 R
4 MPORT RIW 0x0 1+ SRR — 2 2 1 e B2 2
R I | XU B S B
1 | SR F FREEZE DES, CAP fi L 4 0011 Ribl it i 2
SR 1
, Ve VR | e B e T S F 1
30 PORT_NUM —|R/W 0x0 — R AR | XA T £ AR B HopE
%0 AL E FREEZE DES. CAP i bBi iU P B A 3
6.7.1.38 A1EtkFEARES ID
% 6-50. DES_ID ( #t}ik 0x37 )
B |¥E o R W
. SRR D,
71 |DESID RIW 0x3D U M AR 52 1 2R
0 FREEZE RIW 0x0 VR GE AR SR B0 1D,
DEVICE_ID B3 L A 33 1 DB S5 1D, 1D 755 AR
6.7.1.39 H¥x 0 ID
2 6-51. TARGET_ID_0 ( #1311 0x39 )
S o BRiME Vi
7 Gk B ER 4 1D 0.
. W S B SR E 12C AR S8 PHOMIEE 12 k. IR 12C o
71 |TARGETID.O  |RW 0x00 St ) EL BRS04 DO , 45 K 7o 1 A e
587 A R B2
0 RESERVED R 0x0 1R
6.7.1.40 = 11D
% 6-52. TARGET_ID_1 ( 33k 0x3A )
T % BRiE i
7 Gk F B4 1D 1.
. e S AR SRS 12C B P RUMIE 12 St . f 12 o
71 |TARGETID_T IRIW 0x00 St U] BRI R4 1D, W05 X e S A 1 e 5
7 WU
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6.7.1.41 ¥ 21D
% 6-53. TARGET_ID_2 ( #:}3ik 0x3B )
R %7 BRI Y
7 Gk F B 1D 2.
. e 1 L SRS 12C 1B S PERUMITE 12 Jisht . fu 12C
71 |TARGETID.2  IRW 0x00 5o W I RS P46 1D2 4614 X S 1 e 5
7 A T 2
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6.7.1.42 H¥: 31D
% 6-54. TARGET_ID_3 ( #}1k 0x3C )
TR *m R e
7 G R H AR 1D 3.
. B 30 A ST 12C RSP RUMITE 12 Jisht. fu 12C
71 |TARGETID3 [RW 0x00 S50 L) FL RSP % 1D3 | N S5 7 L e e 2
M
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6.7.1.43 H¥5 41D
%% 6-55. TARGET_ID_4 ( 31 0x3D )
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7 B FE H AR 2 1D 4.
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71 |TARGELIDA IR OO0 T SR BRI R 1D , DR A T L P S 8.2
W
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6.7.1.44 H¥: 51D
% 6-56. TARGET_ID_5 ( #}: 0x3E )
¥’ *m IR
7 G H RS 1D 5.
. B 1 3 e ST 12 F AR S PEIO MR 12 k. L 12C 6%
71 |TARGETID.S |R/W 0x00 W HE ) FL RS % D5 | N S 7 0L b e A e 22 2
S TSI RESE R
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6.7.1.45 H¥5 6 ID
% 6-57. TARGET_ID_6 ( Ht}i: 0x3F )
7R *m BAE |
7 Bt EE H AR 1D 6.
. L S LR E S A 12C ARS8 P 12C Hub . g 12C 4646
71 |TARGETID6  |RIW 0x00 WAL R % 106 , T % 475 O S A B 28 2
W T B FLZ AL
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6.7.1.46 H¥3 7 ID
% 6-58. TARGET_ID_7 ( i}k 0x40 )
o |F& *m BAE |0
7 B R H ARSI 1D 7.
. B 3 A ST 12 AR S PEIOMIEE 12C k. I 12C %%
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6.7.1.47 H¥3 0 54

2% 6-59. TARGET_ID_ALIAS_0 ( H#uhl: 0x41)

fr =323 Byl BAE . B
7 PR HbRE 4 1D 0.
71 TARGET_ID_ RIW 0x00 e B ARG s, DUy EE B fR M SR 25 10 12C HARSR R E M F 5. MH 5%
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et O /M;ﬂq
ENAT AR, AR TIERET

6.7.1.48 H¥: 1 54

2 6-60. TARGET_ID_ALIAS_1 ( #uhl 0x42 )

(VA FE K7 BRIME PiEH
7 PR H bR 4 1D 1.
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' S_1 4 TGS B H AR B ID1 S AAAR R Mk . X B IE Dy 0 AR X
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P

2 6-61. TARGET_ID_ALIAS_2 ( #ifi- 0x43 )

I FE& el RANE i B
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6.7.1.50 H#¥z 3 5%

% 6-62. TARGET_ID_ALIAS_3 ( 1l 0x44 )
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6.7.1.51 H#¥7 4 54

2 6-63. TARGET_ID_ALIAS_4 ( i}l 0x45 )
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2 6-64. TARGET_ID_ALIAS_5 ( i} 0x46 )
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il IE BB R S S R o B AR ], 2 0 U e B b
5 BIHIFFA 12C A,
0 ;ACT(GET—AUTO— RIW 0x0 10 A
- 0: 2&H

RAUAF IR, AR TIER 1T,
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2 6-65. TARGET_ID_ALIAS_6 ( il 0x47 )
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6.7.1.55 % FiEIE ]
% 6-67. BC_CTRL ( Hsht- 0x49 )

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

6.7.1.56 1&iT ID
% 6-68. REV_MASK_ID ( il 0x50 )

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

6.7.1.57 BPRE
% 6-69. 23 STS ( Huhk 0x51)

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

6.7.1.58 HIRAE
% 6-70. GENERAL_STATUS ( #iiik 0x52 )

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

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

3 BIST_CRC_ERR IR 0x0 BIST_ERR_CNT %47 520,47 J [ i34 BIST 4R M0 .
2 HS PLL_LOCK [R 0x1 1E [ = PLL 8 br .
Kol 2 [ (1388 CRC 4%
1 CRC_ERR R 0x0 NSRAE BC #EH DET B A7 B 5 md G 5% | 25 B iz
#2Hl CRC_ERR_CLR % fE8% )5 , &ilbRi%L.
S T R A o
0 LINK_DET R 0xd = BC BN 2 B B 41
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6.7.1.59 GPIO 5| R%
% 6-71. (LA THNIREHK GPIO_PIN_STS ( Hiik 0x53 )

(VA FB RE BAME |

74 RESERVED R 0x0 73

GPIO 5| PR .

IZTFAF AR GPIO 51 I R AE -
fi 3 $EHL GPIO3 5] RS -

i 2 #HL GPI02 51 HRE .

hi 1 B2HL GPIOT 5l BIRAS .

fi 0 BEHL GPIOO 5] RS -

3:0 GPIO_STS R 0x0

6.7.1.60 BIST 45234
% 6-72. BIST_ERR_CNT ( #i}: 0x54 )

fir B Ex RE |
7:0 E'ngaﬁﬁ— R 0x00 BIST iz F ) CRC #4121 4.

6.7.1.61 CRC #5214 1
% 6-73. CRC_ERR_CNT1 ( #iik 0x55 )

(A TB R BME |

7:0 CRC_ERR_CNT1|R 0x00 CRC #2114 (LSB).

6.7.1.62 CRC #5i#it% 2
% 6-74. CRC_ERR_CNT2 ( #i}l: 0x56 )

A FB e Sl L N B
7:0 CRC_ERR_CNT2|R 0x00 CRC #1%11% (MSB).

6.7.1.63 fE RS
% 6-75. SENSOR_STATUS ( #iii 0x57 )

fr FB HA BINE A

7:6 RESERVED R 0x0 RE

5 T SENSOR HI |R 0x0 WHEG , AR NS IRE AL = T SENSE_T_HI FRAE . 1ZAL7E R I B

- — %?‘O

4 T_SENSOR_ R 0x0 WHEIG , RN R EEHET SENSE_T_LO [RAE. %007 3 H N 1l
LOW =z,

3 V1_SENSOR_ |4 0x0 WHEE | %0 %R GPIO1 i\ T SENSE_VA_HI BRAE . %4 755 B s
HI z,

9 V1_SENSOR _ R 0x0 WEIG , ZARR GPIO1 Hi NMET SENSO_VA1_LO BR{H. %A1 7E i #iE
LOW =z,

1 VO_SENSOR _ R 0x0 WHEIG , %A% GPIOO fiy A\ & T SENSE_VO_HI FRAH . FRAT IR HAmk
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0 VO_SENSOR_ |5 0x0 WE G , %A £ GPIOO #iAET SENSO_VO_LO R . HATIEERME H Ay
LOW HIHE.

6.7.1.64 {£%3% VO
% 6-76. SENSOR_VO ( i}t 0x58 )

A FE eyt RIME i B
7 RESERVED R/W 0x0 N
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% 6-76. SENSOR_VO ( il 0x58 ) (4:)

o |#R ] B | W
64 \S/(IEDIN_LAE)GRE_\/O re 050 GPIOO HJi7 T SENSE_VO_HI i | GPIOO Hafi (I8 i M e, 140 2
: SENSORVO_ BRI E . 0 For AR B,
3 RESERVED R/W 0x0 R
VOLTAGE - .. NN
_ — GPIOO HJE & T SENSE_VO_LO R , GPIOO HiJE {48 s . AL fE
20 |SENSORVO_ |RC A N T F Ty
6.7.1.65 f£ %5 V1
% 6-77. SENSOR_V1 ( Hihit 0x59 )
T ¥zl RE |
7 RESERVED R/W 0x0 RE .
VOLTAGE_ GPIO1 HiJE & T SENSE_VA1_HI R , GPIO1 M EAL K ES S E i Ko EALAE
6:4 SENSOR V1_ |RC 0x0 B S
MAX 0 Fom AR iR
3 RESERVED R/W 0x0 fRE .
VOLTAGE_ GPIO1 HUIEME T- SENSE_VA_LO [l | GPIO1 HiEfL RS2 K /N, %A
2:0 SENSOR_V1_ RC 0x7 TE S E.
MIN 7 R AR R,
6.7.1.66 L/ T
# 6-78. SENSOR_T ( Huli 0x5A )
¥R e BAE |
7 RESERVED R/W 0x0 fREE.
S B 5 T SENSE_T_HI RN 0 P9 RVt e M R B8 Bk . 0 7 S
6:4 TEMP_MAX RC 0x0 HE.
0 FF MBI,
3 RESERVED R/W 0x0 ping=d]
R G T SENSE_T_LO BRI 0 P Fbi5L e R B8 0 /N %0002
2:0 TEMP_MIN RC 0x7 EEE R
7 TR
6.7.1.67 CSI-2 #5233
% 6-79. CSI_ERR_CNT ( izt 0x5C )
TR *7 RE |
, CSI-2 HiR L1 M 4 1725
70 |CSLERRCNT |RC OO0 | g e S VRGOS R CS1-2 SUR IR
6.7.1.68 CSI-2 &R
% 6-80. CSI_ERR_STATUS ( #hiit 0x5D )
e *m BE |
7:4 RESERVED R 0x0 R .
3 NP RRC 0x0 SRTATH BN T BRI B Sk
2 CHKSUM_ERR |R/RC 0x0 FEINTEAE N B AR I 2 A 6 AN R (ARTEIE) o
1 ECC_2BIT_ERR |R/RC 0x0 SRR AR 2 fir ECC 4518 ( RTTHIE ) .
0 ECC_1BIT_ERR |R/RC 0x0 TRRTERR AL PR E] 1 2 ECC #iik.
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6.7.1.69 CSI-2 5= ¥HEE 0 71 1

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

B |7 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 2 HdEEE 2 A1 3

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

fir FB it BAE L]

7 SOT_ERROR_3 |R 0x0 iE 3 : SYNC /7511 Single-bit 1% - T H IE

6 |trmora -~ R 0x0 il 3 1 SYNC FFFil i s - AT I

NTRL_ERR o s I

5 ﬁSRQs‘T_g - R 0x0 Sl 3 ¢ HS iR A
RESERVED  |R 0x0 RE.
SOT_ERROR_2 |R 0x0 B 2 : SYNC JFFIH1) Single-bit £5i% - AT H IE.

2 22;58{ ';C_ R 0x0 I 2 1 SYNC B HIZ iR - ArlH Ik,
CNTRL_ERR o - e

! HSRQST_2 0x0 JWIE 2 1 HS 1 RBER A (42 4%

0 RESERVED  |R 0x0 e

6.7.1.71 CSI-2 5 R AT §1EE

% 6-83. CSI_ERR_CLK_LANE ( H:}it 0x60 )

S ) R 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 H AR L¥HE

2 6-84. CSI_PKT_HDR_VC_ID ( #}it 0x61)

[T KA B®E |3

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

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

% 6-85. PKT_HDR_WC_LSB ( #ili: 0x62 )

A =323 Byt BRI Pt
LONG_PKT_

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

6.7.1.74 FHW AR LA

% 6-86. PKT_HDR_WC_MSB ( #:3k 0x63 )

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

6.7.1.77 IND_ACC_ADDR

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

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

6.7.1.78 IND_ACC_DATA

% 6-90. IND_ACC_DATA ( #1fi- 0xB2 )

fr [¥8 x B |
IND_ACC e 97 8 200
"0 Joaa TRV 0X00 |5 N7 2 & i IND_ACC_DATA {5 Al year 17 3. W% 1738
Nl
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6.7.1.79 FPD3_TX_IDO
% 6-91. FPD3_TX_IDO ( itk 0xFO )

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

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

A FB& P v BRINME i BH
7:0 IF;D?’—TX— R 055 FPD3_TX_ID1 : ID B3 2 4545+ “U” .

6.7.1.81 FPD3_TX_ID2
% 6-93. FPD3_TX_ID2 ( #tlik OxF2 )

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

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

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

6.7.1.83 FPD3_TX_ID4
2% 6-95. FPD3_TX_ID4 ( H:4ik 0xF4 )

(A FE kil EME LB
7:0 IFDP4D3—TX— R 0x35 FPD3_TX_ID4 : ID REGHIE 5 Mti © “57

6.7.1.84 FPD3_TX_ID5
2% 6-96. FPD3_TX_ID5 ( #ii 0xF5 )

A =323 =it BIAE Pt B
7:0 IFDP5D3—TX— R 0x33 FPD3_TX_ID5 : ID fRAHIS 6 45 “37 .
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6.7.2 [H By ) A Ay

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

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

SFEN, HidfEnT

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

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

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

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

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

£
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6.7.2.1 PATGEN %7758

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

#* 6-97. PATGEN &%

Huhk HFRHEEH

FIRAIR

ik

0x1 PGEN_CTL

PGEN_CTL

0x2 PGEN_CFG

PGEN_CFG

0x3 PGEN_CSI_DI

PGEN_CSI_DI

0x4 PGEN_LINE_SIZE1

PGEN_LINE_SIZE1

0x5 PGEN_LINE_SIZEO

PGEN_LINE_SIZEO

0x6 PGEN_BAR_SIZE1

PGEN_BAR_SIZE1

0x7 PGEN_BAR_SIZEO

PGEN_BAR_SIZEO

0x8 PGEN_ACT_LPF1

PGEN_ACT_LPF1

0x9 PGEN_ACT_LPFO

PGEN_ACT_LPFO

OXA PGEN_TOT_LPF1

PGEN_TOT_LPF1

0xB PGEN_TOT_LPFO

PGEN_TOT_LPFO

0xC PGEN_LINE_PD1

PGEN_LINE_PD1

0xD PGEN_LINE_PDO

PGEN_LINE_PDO

OxE PGEN_VBP

PGEN_VBP

OxF PGEN_VFP

PGEN_VFP

0x10 PGEN_COLORO

PGEN_COLORO

0x11 PGEN_COLOR1

PGEN_COLOR1

0x12 PGEN_COLOR2

PGEN_COLOR2

0x13 PGEN_COLOR3

PGEN_COLOR3

0x14 PGEN_COLOR4

PGEN_COLOR4

0x15 PGEN_COLORS

PGEN_COLORS

0x16 PGEN_COLORG6

PGEN_COLORG6

0x17 PGEN_COLOR7

PGEN_COLOR?7

0x18 PGEN_COLORS8

PGEN_COLORS

0x19 PGEN_COLOR9

PGEN_COLOR9

Ox1A PGEN_COLOR10

PGEN_COLOR10

0x1B PGEN_COLOR11

PGEN_COLOR11

0x1C PGEN_COLOR12

PGEN_COLOR12

0x1D PGEN_COLOR13

PGEN_COLOR13

Ox1E PGEN_COLOR14

PGEN_COLOR14

Ox1F PGEN_COLOR15

PGEN_COLOR15

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

3 6-98. PATGEN 1} 7] 2K BI4HG

ik \ R \ o
KR
R R [
AR
w w E2N
AT B
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# 6-98. PATGEN 15 FI2RAUAS (4:)

Vil FREG a8
-n 5967 J5 1RO SR A

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

REIFNC R,
%% 6-99. PGEN_CTL &8 7 BB
Bz FB ¥R BRIAE L
71 RESERVED R 0x0 (3]
0 PGEN_ENABLE R/W 0x0 B H B kA48
1: BBk R LS
0 : EH EB R A 38

6.7.2.1.2 PGEN_CFG #77## ( #uht = 0x2 ) [ERIAE = 0x33]
# 6-100 J#/r 7 PGEN_CFG.

A EIESMINSE
%% 6-100. PGEN_CFG HfF 57 B8
Br FB HH BRI 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 ) [BRIAE = 0x24]
# 6-101 J&7r 7 PGEN_CSI_DI.

AT EEIHINSE S
% 6-101. PGEN_CSI_DI #7758+ B
A TR RA RIME ]
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 %74} ( #uht = 0x4 ) [BRIAE = 0x07]
% 6-102 fE7~ 7 PGEN_LINE_SIZE1.

A EIENI NS
% 6-102. PGEN_LINE_SIZE1 &5 B Ui HA
R FB KA BRI ]
7.0 PGEN_LINE_SIZE[15:8] |R/W 0x7 BRI I 2 ST KN B A T o SRR AT R | DA i
. %T 640 (R 2T % , BIAE & 1920 737,

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

REIRCR R,
% 6-103. PGEN_LINE_SIZEO F7£5 7Bt
e FR HT BRI L
7:0 PGEN_LINE_SIZE[7:0]  |RW 0x80 BRI 2 ST AN A o S RAATRIE | DA Jy i
. XF 640 (R 24T % , BOIAKLE & 1920 T3,

6.7.2.1.6 PGEN_BAR_SIZE1 & 778% ( ik = 0x6 ) [ERiA{E = 0x00]
#* 6-104 JE/~r 7 PGEN_BAR_SIZE1.

A EES M SE
% 6-104. PGEN_BAR_SIZE1 &7 F i H
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 & f78% ( #idk = 0x7 ) [ERIA{E = 0xFO]
# 6-105 J£7~1 7 PGEN_BAR_SIZEO.

A EIEI M S8
% 6-105. PGEN_BAR_SIZE0 %7587 Bt i B
r TR HA 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 %75 ( #uhk = 0x8 ) [BRiME = 0x01]
% 6-106 J&7% T PGEN_ACT_LPF1.
RFIRC R,
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% 6-106. PGEN_ACT _LPF1 &7 IiH

A FB KA BNE UL
7:0 PGEN_ACT_LPF[15:8] |R/W 0x1 TR 5
B AR T B R A R . BRABCE N 480 NG AT
1T5L

6.7.2.1.9 PGEN_ACT_LPFO #4745 ( Huht = 0x9 ) [ERIA1E = OXEO]
# 6-107 J£7~r 7 PGEN_ACT_LPFO.

A EIESMINSE
2% 6-107. PGEN_ACT_LPFO0 H{F 2Bt
Br FB R BRIME BH
7:0 PGEN_ACT_LPF[7:0] R/W OxEO A AT

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

6.7.2.1.10 PGEN_TOT_LPF1 %773 ( Hihit = OxA ) [ERIME = 0x02]
% 6-108 J&~ 7 PGEN_TOT_LPF1.

A EES NS
% 6-108. PGEN_TOT_LPF1 S 7758 Bt il BH
B FB K BRI BB
PGEN_TOT_LPF[15:8] RIW 0x2 BRI AT L

7:0

LI B B AE Y IR IUEAT B e i A 2T

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

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

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

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

6.7.2.1.13 PGEN_LINE_PDO % 77%% ( #uik = 0xD ) [BRIA{E = 0x67]
#* 6-111 JE/R T PGEN_LINE_PDO.
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A EIEE NS
% 6-111. PGEN_LINE_PDO %772 7B {55
L FB HA BRI BiEg
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% ( Huhk = OxE ) [BRiAE = 0x21]
# 6-112 #/R T PGEN_VBP.

A EEMIISE R
% 6-112. PGEN_VBP &5 &k
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 F7Z% ( Hulk = OxF ) [BRIAE = 0x0A]
#* 6-113 J&/r T PGEN_VFP,

A EIES NS
% 6-113. PGEN_VFP &8 7B Ui
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 778§ ( Huht = 0x10 ) [BRIAfE = 0xAA]
% 6-114 &7~ 7 PGEN_COLORO.

A EIENIM IS
% 6-114. PGEN_COLORO & #3287 Bt i B
Bz FR KT BRI UL
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 #7£%% ( bt = 0x11 ) [ERIME = 0x33]
7 6-115 &7~ T PGEN_COLOR1.

A EEI NS
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% 6-115. PGEN_COLOR1 & 78t B

b TR vl RME 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 #77%3% ( #uht = 0x12 ) [ERIA{H = 0xFO]
#* 6-116 J&/r T PGEN_COLOR2.
SIS | NS

% 6-116. PGEN_COLOR2 % 7732 B ¥ 85

L

FBR

KR

RME

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]
% 6-117 J&7x T PGEN_COLOR3.
RFIRC B,

2% 6-117. PGEN_COLORS3 %8Byt B5

™

FB

R

BIME

L]

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 4% ( #uht = 0x14 ) [ERIAME = 0x55]
7% 6-118 JE&/r T PGEN_COLOR4.
R[] B R

% 6-118. PGEN_COLOR4 & 1738 B 4 B

BL

TFB

R

BME

BLH

7:0

PGEN_COLOR4

R/wW

0x55

K R A2 4

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

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

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

fr

FB

R

BME

L

7:0

PGEN_COLORS5

R/W

0xCC

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

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

T

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

REIRCRER,
% 6-120. PGEN_COLORG6 175 B i Bl
Bz FR HT BRIME L
70 PGEN_COLOR6 R/W OxF B kA28 5t 6

XFSEROKEN | ZHEFSEHER 0% 6 WIRAIEMN
fH.

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

AT

6.7.2.1.23 PGEN_COLOR7 #f7#% ( bt = 0x17 ) [BRA{H = 0x80]
% 6-121 J#/x 7 PGEN_COLORT7.

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

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

=

6.7.2.1.24 PGEN_COLORS %7752 ( Ml = 0x18 ) [BRi\ M4 = 0x00]
% 6-122 JE7< T PGEN_COLORS.

R B FCRE,
% 6-122. PGEN_COLORS & 75 Byt Bl
e FB P} BRI L
7:0 PGEN_COLORS8 R/W 0x0 B R A EiE 8
T R BT | % AT S et A B 5 LA
6.7.2.1.25 PGEN_COLORS9 # #7238 ( Hbht = 0x19 ) [ERIA{EH = 0x00]
% 6-123 ¢/~ 7 PGEN_COLOR9.
A EEMIISE R
% 6-123. PGEN_COLOR9 #7527 B i
Bz FB HeA BRI BH
7:0 PGEN_COLOR9 R/W 0x0 K kA #s it 9
0TRSO | %A1 R s e RO & RS A 2.
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6.7.2.1.26 PGEN_COLOR10 773y ( Huht = 0x1A ) [BRIAfE = 0x00]
% 6-124 J#/~r 7 PGEN_COLOR10.

A EIENI NS
% 6-124. PGEN_COLOR10 %7754 F B i A
R FB KA BRI ]
7:0 PGEN_COLOR10 RIW 0x0 B R AE B 10

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

6.7.2.1.27 PGEN_COLOR11 %7752 ( H#ulit = 0x1B ) [ERIM& = 0x00]
% 6-125 JE T PGEN_COLOR11.

pAEEI NS
% 6-125. PGEN_COLOR11 &R F R
Rr FB P R L
7:0 PGEN_COLOR1M1 R/W 0x0 B K A= S8 it 11
0B R aA R | S R e B o & BN S+ AT
i,

6.7.2.1.28 PGEN_COLOR12 & 77#% ( #s3ik = 0x1C ) [BRIMEH = 0x00]
# 6-126 J£/~ 7 PGEN_COLOR12,

A EIESMINSE
2% 6-126. PGEN_COLOR12 &7 87 B8
Br FB KA BRiME BEAH
7:0 PGEN_COLOR12 R/W 0x0 K kg8 Bt 12

T EROKETE | ZE ARl ER & EIENE =4
LE

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

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

6.7.2.1.30 PGEN_COLOR14 %7758 ( #ulik = OX1E ) [ERIAME = 0x00]
% 6-128 £ T PGEN_COLOR14.
R BB R,
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% 6-128. PGEN_COLOR14 {788 B i8]

fr

FB

R

BME

L

7:0

PGEN_COLOR14

R/W

0x0

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

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

A EEE M SN
# 6-129. PGEN_COLOR15 Zf75 #B it 3
R FB H BRI ]
7:0 PGEN_COLOR15 R/W 0x0

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

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

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

i EEEESH FHBLIK 4y
0x4B TEMP_RAMP_DYNAMIC_CFG TEMP_RAMP_DYNAMIC_CFG BIAE
0x4C TEMP_RAMP_STATIC_CFG TEMP_RAMP_STATIC_CFG i

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

R 6-131. BT W 2R BARD

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

6.7.2.2.1 TEMP_RAMP_DYNAMIC_CFG 7748 ( #iht = 0x4B ) [ERi\fE = 0x8X]

% 6-132 JE/x 7 TEMP_RAMP_DYNAMIC_CFG.

A EIES NS

% 6-132. TEMP_RAMP_DYNAMIC_CFG #1728 B i B

B FB eS| BRI L

7 RESERVED R 0x0 e

6 RESERVED R 0x0 Pl

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

4 RESERVED R 0x0 138

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

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

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

6.7.2.2.2 TEMP_RAMP_STATIC_CFG %7743 ( #ilt = 0x4C ) [ZRiAfH = 0x00]

% 6-133 J& /= 7 TEMP_RAMP_STATIC_CFG.

A EEI M S8

% 6-133. TEMP_RAMP_STATIC_CFG %88 7B i 13
Br FB FA BRI L
7 RESERVED R 0x0 1588
6:4 TEMP_RAMP_STATIC_C |R/W 0x0 ST S E
FG 1E R % 5 B By 0x3. S 7.3.1.1 45 “R49)
VYA
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% 6-133. TEMP_RAMP_STATIC_CFG FFRFBUH (4)

A FB ey RME ViEH
3:.0 RESERVED R 0x0 1R
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7 ML FSEHE

&iE

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

71 MNRER

DS90UB953-Q1 AL & fif 5 45 2 (8] I BE A P AR R R 1F . BN REREREE , ErfRisirERmik
4.16Gbps JF-7F 4m 5 J5 1 1Z83E 5 M 20MHz 3] 2. 1GHz M55 . 55 2842 fe M £f 25 3 3 47 2% 1 S a0
B M 10MHz 2] 50MHz (IR FR5 2 76

N T AR IR AN IEAS BERR IE W B AT, AT SR A 2 2 IR LR A B 50 Q HOMSMERHPT. 5i% 50 Q RRAERHPTAY
MZEH S EE B TR A 2 B R AT SO, TS S AR .

7.1.1 [FH AL

DS90UB953-Q1 B 1E X Felrl4h 45 ik B (PoC) Hifok A AL kA KRGt e . SR IX PP VL | H /il il
FARRAREARE U] 5 AT 2 W B A B AR R B ( R ) SEAT AR . T VA T TR X 4 B I A
BAL LR IR 5 ELIR B RS T 2% R 110 6 88 DA R e 4% 7 O () i rE R AR R AR S ] 7-1 BT

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

+

\\}4

B 7-1. AR diftd (PoC) RAHE

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

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

&l 7-2 Jeor 7 BT “4G” FPD-Link NIl 7<) PoC M, Hdil% DS90UB953-Q1 Fil DS90UB954-Q1
DS90UB960-Q1 *f , AA7E 50Mbps (%2 facc = 25MHz) M IE AT [fXU [ il 18 LA S A 4.16Gbps (frc ~ 2.1GHz)
IBATHIE [FEIE . 02 R AR (1B BFE R, JAth PoC 48 it ny CAREAT |, Jf HLAE # AT &3 A0 o a3 )
A AN
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VPoC

FBs

FB2

FB,

CAC1
1 ] DOUT+

33 nF to 100 nF
R» Cacz
e I} ] DOUT-

499 Q
15 nF to 47 nF

NOTE:
Cac1, Cacz (Design Parameters Table)

& 7-2. “4G” FPD-Link Ill {747 PoC M%%

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

M2 M2 P IR FFE 150mA LLR .
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£ 7-1. “4G” FPD-Link lll PoC M%& [ Io 1t
B | LS P D A T

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

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

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

LQH3NPN100MJR Murata

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

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

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

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

0.5Q , 0603 SMD , AEC-Q200

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

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

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

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

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

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

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

KRR | A5 PoC %S (5.

R 7-2. BT PoC ML i PCB Mk AR

24 B/ME HAME BRME| B
L AR 5] B 1248 51 I HY B PCB A2k sl om
trace  y i
Zyace 3 PCB Azt FH AT 45 50 55
Zeon  EREFE (O2%E ) RREEHT 40 50 60

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

SW
Control

1.8Vor
3.3V

12C
Bus
Interface

.

DS90UB953-Q1 1.8V
L]
[ PP cram Se— VDDD_CAP VDDD o—o ——
l1ouF J:o_uurlo.omF 0.01pFi imF =
VDDDRV_CAP  \DDDRV ~—e —
fc)pF io.wF io.owF om“pi imp S
PP (P qesumn VDDPLL_CAP VDDPLL oo
l1OpF l0.1pF l 0.01uF| 0.01uF i i 1uF FB3
T 0.022pF
External Clock LPF1
Input for Non- < ———» CLKIN
Sync Mode
—»| CSI_CLKN LPE2
——»{ CSI_CLKP 0AuF =
——»{ CSI_DON : i
————»{ CSI_DOP
CSlI-2 ——»{ CSI_D1N
Inputs ——»{ csi'D1P
—»{ csi"b2N
——»{ CSI_D2P
——»| CSI_D3N C1 Serial
——»| CSI_D3P DOUT+ i} 8 FPD-Link
pouT- F—— n
C2 49.90 Interface
1.8V
Optional
HW Control 1.8V
1.8V R1
MODE
R2 R3
10kQ CLK_OUT /DX
PDB Re
i >10pF
GPIO <«——» GPIO_0 NOTE:
Control <+—»| GPIO_1 C1, C2 (Design Parameters Table)
Interface ¢ '. gs:g—g
— R1, R2 (see MODE Setting Table)
R3, R4 (see IDX Setting Table)
Rey Rey FB1-FB3: Z=1kQ (@ 100 MHz)
DCR < 500 mQ
< »| [2C_SCL RES1 |——
RESO Rey = To determine the appropriate
< »| 12c_sDA PU pprop
- DAP (GND) pull-up resistor for the system, refer to
"I2C Bus Pullup Resistor Calculation,
SLVA689"

B 7-3. SRR R AR

t

68
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DS90UB953-Q1

hd

<

10uF

I

0.1pF i 0.01pF,

i

il

01uF io.owF

fOpF
X

ipr l

External Clock

0.1uF i 0.01pF]

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

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

1.8V
L]
n ——
o.ounri iWF =
. | I
o.omFi i‘lpF e
N —
0.01pFi in B3
T 0.022uF
I ., cL
0.1uF
Cl == Serial
< » ::"PD—Llnk
’ Interface
c2
1.8V
R3
R4
NOTE:

C1, C2 (Design Parameters Table)

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

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

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

K 7-4. B AIERE STP
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7.2.1 &R

XA N IR 7-3 FE S
F£7-3. %itSH

witSH 5 Ui
VDDD. VDDDRV.
Vivoo) VDDPLL 1.8V
RS R A e A | FE DOUT+ 33nF - 100nF (50V / X7R / 0402)
% DOUT - 15nF - 47nF (50V / X7R / 0402)

ki A 2R 2 FH A i % B 3
Hﬁ;‘ﬁm“ﬁﬁg BEE L STPIE | pouT+. DOUT- 33nF - 100nF (50V / X7R / 0402)
A T-AEF A0 DVP [ S a2 DOUT+ 100nF (50V / X7R / 0402)

FUBE R | Rk DOUT - 47nF (50V / X7R / 0402)
FFIERZ M DVP 1) 5 FE A28

, . : . 2 100nF (50V / X7R / 0402

S A | STP Mol DouT+. DouT nF )

SER/DES i# i 8 5 [ B T8 A S 07 RAN LA AR G Hi%E . AMNEBAS IR & F 25 2 0 200 £ BE T B #E FPD-Link 11
=SSt K 7-5 ME 7-6 Fis. X TR 50 Q [E R AN, {8 AR ARG A RS AT 50 Q  H BH I
PR AE B 51 ( DOUT+. DOUT-) .

Dout-

B 7-5. X ARG ER: (FH)
Dout+ I I RN+
o—|||: SSSSSSSSC:I"W)

&l 7-6. XM EEE (STP)

XT T rE# FPD-Link I A& %0, XS AR & A S RN T 2 DU AT ek T3 e 3 AR g R E 5
o B .

7.2.2 IFHR IR

A7 7.2 E7R 7 DS90UB953-Q1 (1 BRI R FH FELEE o 452 IR LR A AT N OGRS A S| B R L

7.2.2.1 CSI-2 0

DS90UB953-Q1 -] CSI-2 %y A\ 044 MIPI D-PHY v1.2 #1 CSI-2 v1.3 #i35. CSI-2 3 D& — A8 bL A
—AN AN BRI B B S T, A PR R I E 2 o 2 4y 2% . DSO0UB953-Q1 CSI-2 fig N A2l 5 HE 25 1
CSI-2 RILFSHHTHM G . 1HIBIE 7 7.4.1.1 heh H ) PCB A R8T .

7.2.2.2 FPD-Link Il #i\/%H

DS90UB953-Q1 A7 #udlakin th 5 5 LAA R I E i & iz 1T , BB TaFrig i Bial. fEFPHECT | Sk
Pl e SRR, SR ATHUEE A ik 4.16Gbps.

DOUT+ 1 DOUT - ALME 5 AU i & . DOUT+ Hl DOUT- b A H R AZ AR & B 24 I T B F A A RN
HIZE | 3% 7-3 Fs . BRI RSN | fuiln 5 (DOUT - ) EMASiiil& AN 28 DOUT+ EAZiifs&
HASHER Y2 , JRImf% 2 50 Q 13, 1H5LIEIE 777.4.2 P4y i< 8E PCB A1 RifR T -
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7.2.2.3 NEFFa EAS 55 8%

DS90UB953-Q1 EA =N hZis5 Kk = GND A #Ffa/E#%. VDDD_CAP. VDDDRV_CAP #il VDDPLL_CAP 3|
JEIRT 4 8 PN B Fe e 2% O H DASE S5 8% . TI @ UREAS 51 AR — AN 48: 3] GND 1 10uF. 0.1uF F1 0.01pF %
8. 0.01uF HLZR B AUR Al GEFE I 55 1% 5 JHBCE -

7.2.2.4 AR IEP RS

LPF1 Al LPF2 5| A T 5 iR ik AR 2 ERE B &6 PLL B . LPF1 W7 VDD_PLL 518 ( 518 11 ) LiZER—
A~ 0.022pF (M2 H . EHAE LPF1 Al VDDPLL 2 [H] [ HE 25 48 DA ZIUR 7] B /N3 P — AN 3R EG . LPF2 b Ziifg —
0.1uF HZAR , K5I HEEZZE GND. HA—A> PLL A H T S AT R SR 8, M % —4 PLL f+ CSI-2
PR o BB S L 5] AT I 75 23 I DS90UB953-Q1 1 PLL fTERE |, DRI i 25 B8 0 401 S 30T BT I 422 1) 5| 0
B, FFH UL AT BEIRINIR RS B P TR

7.2.3 W48

W EOAT L) R PRI R d A RN LP B #e 3 HS #i5X , ZJa LR 2 — A2 B B T7HI 2 24 DS90UB953-Q1
TFE s, DAE S P HE % 1 3 HS BdlaiS . By CSI-2 Hdl |, SR )5 I (AT 2R K N B I S o 4 5K A

&l 7-7. CSI-2 LP Z HS &k
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7.3 EJRMREIL

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

7.3.1 LR
DS90UB953-Q1 1 L FHUn FFis -

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

7.3.1.1 RG0HEL

TEWIAEAL R B 2R EE LR 23 F1 DSO0UBO53-Q1 2 A FIEEHEMER) |, RGN PR R T A A 8B AT 2SS UER B Frig B A0 4
Ao TR EEASG , FATISTE A H N HE e 252 IR e M@ E JEHER B | R A% B ER IR T 75 AR Hb &y
IR 2 . VIR 7 A IBAEWIga L 7 5 28 DR « RD R B,
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PoC
Supply

VDD18 / |

PDB A
|| T4

MODE, _>:

IDX Valid

T
Channel

:}47 DES Lock Time4>{

LOCK HH 953 Sensor Valid
Config Config Image

= [ |
Remote

DES ! Pass
config kl through

K

12C
Local

CLKOUT m ﬂ

DOUT+ l

=t ———t1

CSlI-2

Sensor \

B 7-9. MIEBALFF « R B

N SEB R R SR SR, T @ SE 22 Ef 2358 5 S m) JB T8 U5 W 3] SER W2 12C HAR s F 2
BT, %t 12C B 1M 2803 (0x0A = 0x12) BEATwFE . IXFE |, B H AT 88 12C MR AE AL A AR B b by 30 1R) 4 3]
EANEFE | REYE R R A S BT ) I [A]

FEVOGHAT SR AC B ORI 2R AT 0GR FE S 8 DSO0UB953-Q1 H: AT 4 I B2 ARG [ | MM SEBLE 42 PLL i
SEo X T T 10°C AT 10°C ML | RIS Shilfi B FRARAIVE A BT AN . AL 10°C 2 105°C fRI 4G
MR IR0 -10°C , DR ARG B RSO0 T R FFIESE PLL 910€ . WIURIRFZMRT 10°C i, 541G E
i KR R I8y 20°C.

& 7-10. B EMFEEH
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TR EASSEE. FSREMHTEHEERNESINRE. EVIEIHE , EUCHEBERL 2745 0x4C[6:4]
TEMP_RAMP_STATIC_CFG &} 0x7. HilZ&fi4: TEMP_RAMP_DYNAMIC CFG HIME NGB IR T &F
PPN o 38 A ) i A A1 0 336 il il i 189 5 065 A TR, FE AL % 1) TEMP_RAMP_DYNAMIC_CFG LRIl . s 4T 3RS
7 i 5 R iR B 22 ) SENSOR_STS 2[2:0] Wik . # 7-5 ol TR EmMEME. & BN HRMARE | K
TEMP_RAMP_DYNAMIC_CFGI5] # & Jy 0x1.

R 7-5. & RENSERE RE

fi#HE 28 0x53 SENSOR_STS_2 [2:0] IS HRE (°C) FhAEE RS
0 T<-30 1
1 -30<T<-10 -1
2 -10<T<15 0
3 15<T<35 0
4 35<T<55 1
5 56<T<75 1
6 75<T<100 1
7 T>100 3
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7.3.1.1.1 B ERI R 95 )

# 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)
# DS90UB953-Ql Settings
board.writer2C(serAlias,0xB0,0x04)
board.writeI2C(serAlias,0xB1l,0x4B)
dynamic_config_ori = board.ReadI2C(serAlias,0xB2)
temp_ramp_dynamic_config= dynamic_config_ori | 0x20
board.writeI2C(serAlias,0xB1,0x4C)
temp_ramp_static_config=board.ReadI2C(serAlias,0xB2)
temp_ramp_static_config=(temp_ramp_static_config & 0x8F) | 0x70
board.writeI2C(serAlias,0xB2, temp_ramp_static_config)
board.writer2c(serAlias,0xB1,0x4B)
dynamic_offset= { 0: -1,

1: -1,

’
’
’
’
’

NouihwN
WHRRROO I
o

board.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 lock time

7.3.2 jf# (PDB)

HAT A —~ PDB i\ 5| Sk 5 feh mlfdi Ho oG . e 5] AT AT i A 6 g BGE i VDD #EAT 5, Hid VDD =
1.71V % 1.89V. HEHR EHFTE BEfEE G , PDB 248 N .

24 PDB #IRSNR AP, TR O 51 IERE) 2 OV 270 3ms J5 FERSIZ 5| ISk LK S Ay fF. /£ PDB H
Fz L4 %) VDD MEGL R, T 10kQ [ ER fBHA— > > 10pF [t s .

¥ PDB V) MK HL A2y |, IR T B i A2 BN BNE . B, WERRIUEMESR | T B U0HER
AR LA R
ffa{ffE VDDPLL 2 #i8%5 VDDPLL [FiinH# VDDDRV.
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7.4.1 #3755

FPD-Link 111 &1 ) HL B AR AT J&3 A 2 A1 B J2= BT H i 2T 1) 1 SR (AR 75 L 0 100 o R I (1A Jo SE R AR 2 70 18 i A
e PR AR, DUSE KPR BERD AT ZE AR O A 4 B BT T30 Ah 8 55 e b IR FH BLAT i i FL A o
K ESR P Rc ey . M A M BIUE B 22/ b 0N P T HELIR LR 2 £

Tl HEFAE R MR Ay, OO AR RN BN . R IR S B 2 i mas i, R RN A T E
FERAEIL S AL E . BAE IR R A B R A . XMW AE 47 uF £ 100 0 F JEHEN , W AT
RMEFE o TI AR UCKE F JE A Bt 51 A BT B B RIS TR, oK 55 B8 LA S BB Pl . T B W P e
LR PR NI Lo R FLYR B b 5| RS2 21 S 50 55 it v 2 45 S 8 I A 1) FLURK

AN 5% B AR UAE /N ST XTR G P HUZE , G 0603 8% 04020 HLA3 RS/ | /N T B2 0 27 A U . P 0230
T ROX B AL 55 B LA SR LR | J@H7E 20MHz £ 30MHz FITERE . O THREEE ISR, IEE 2 A
HL 7 A DA AEAS U R A R R T B A IR BELT AR AUT , AR YR S AR 22 b 51 80 211 1 - ) 5 P A it
AL, PABEAR R T BT

LA Dy R R AN [ 3 20 S A ER O ) VR B I T . IR D T R R AN [ T 23 1 TR R T G M 7 RS
W H AN EAE PCB _EAT BT 1T o 5 A0 I 238 % 472 (AT SR 46 Pl it ROZE 12 B WIR L8 FRLE S| BRI (98 % (7 R0E
ZIEE WS I BWHEENFE ) . EREERENT , WU AMuE At Jy PLL SERURHL R SR AL i i

/N BE L STV Z B . B CSI-2 {55 BB AT B Hum a2 4> FPD-Link 11l RX % AR 261
8, PAFjIE CSI-2 2% 5 Rx fi NZR ARG . 50Q (19 5 vi BH P id o 4 72 F T [ Fh 3%, 100Q 122 43 B o 5 4
FHHT STP HiE. BEMA LKA B TR A R DU I, Wi iessiogs . S5 & ks 4m
S,

7.4.1.1 CSI-2 #575

1 FH 2510 100 Q Z 9 FHPT (220%) Bk 50 Q b PT (215%) i CSI0_D*P/N % .

iz B HAb ml A 5 .

W 22 53 o 2 18] B BE 22 R FFAEAR L Sl FRI5E BB A o

Ff PR B2 DT A T AN VG e A B B o

Y IR ot NN B X 2 [ R A R K FE DT LA < 25mil.

B N A /D B RS S AR T E I 3 ko

RS i 2o A ek (EFAS IR |, 2245 B L AUR T REMSE |, Bl AL = 135 . X
i B R PR k> T E S i 51 AT AT AT K BEAS S |, PR abb B A PR k2 25 il o) EMIL ()54
8. WA ZENMAELLR—Z , DMEITEAT L HPURE

9. REWD VIAS & - TI ZiU0K VIA BERRHE 2 s D,

10. TESET P2 BARBEAG LR .

M. AGAEATA T 53 ) s A 26 22 20 5

Nooakwdbd=

#iE
IR 5 T RE P EHGTANESE |, T E 5 PERE ™ AL SR A RAE A I, SR HL R BB R AR
B . TR B R T AR 22 70 % B A b

7.4.2 bl

Kl 7-11 FE 7-12 J£7x 7 DS90UB953-Q1EVM [ HLER R A JSAi k. BT EVM 2385 £ DS90UB953-Q1EVM
JH 755 (SNLU224) .,

76 DOUT 5| I Al % 4 2% 2 (B 45 28 FPD-Link Il 15 545 2k UL e ¥ PoC I8 I 2% 3 5 3| 1X 26 A7 28 52 B Th 1)
DS90UB953-Q1 PCB fii Ja B IA T 2 — . LA R HIRIEAL T 72 IR Sh 255 H 51 AT FAKRA JE#: 8% 2 (8] 4 2k FPD-
Link Il 5 5 &£ £ LA K 3% PoC JEUK 2 i FE A E L .
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W HAH L EMI, FPD-Link NI 2E 2R B4 28 7] DL 4347 T 102 5B 20 N R ) 2 o

LA A AR LA T TUZ I IEH S B SN 5 B, DUSE KPR B Hh 45 4 5 | BRI FEL 28 88 2 TR A 11 22 00 A
ZRNT K

AR AR A P FAKRA JEHE 28 2 [A] () DOUT+ EZR ARy 50 Q BAumiey | BT g 1 B4 il
(x10%). ¥ PCB HEZ1E N , 1H5H 50Q FAPIHIAIEALL TR . B (R AT 28 1T DA B F2 4% A B H R L 1) 5%
KAEZAM T B PoC Hii.

PoC i i 28 T 3 1o Ak S AR T B BS990 FL R B8 1 4 51 DOUT+ A2k, B8R RE R 40 15 v il A 2k 4, DA KRR
£ HuIF INE S 2R B TR K . E SAT LR e ik Ak ER R BR AR B N T T R — A AR B8 MOAT . [ S b 23
RNEIE R - Py, mASUIWATZE T 7 Eth i e . OB H & R FFFEPTUS nTReEzR 50 Q .
MIEWNE LATZE DOUT+ B, Huig AR 26 K BE VL AN 22 B 25 AR 5 . SR P A5 BB AE T2 B E X
DOUT+ HHTARLL | 64 E DOUT - ik , L5 DOUT+ MLk Bi & , KE S DOUT+ MK MLl X
BT IR I ZE R, DATHBR VT REAAAE T35 b AT AR A BIME 5 A0 4R AT AT SLABi g 75

AC-Coupling
— CapaCitor on
Top Layer

Buried FPD-Link IlI
High-speed Trace |e—)
on Signal Layer 1

/ \ Power-over-Coax
Network Placed
Close to Connector

Coax Connector

&l 7-12. DS90UB953-Q1 [A#h it A5 /)
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8.1 B Hr

8.1.1 IR F

BV -SSR E DN S E =
DS90UB953-Q1

8.2 UL HF

8.2.1 HHX 1S

TE 2 LA R A OGS0

s %1t FPD-Link Il %% (SNLA267)

o BT AH R HT FPD-Link Il #77 12C 515 (SNLA131)
© 12C EZE #7715 (SLVAG89)

*  FPD-Link 2% >] F0oR5 IR

o —FZ /T FPD-Link Il 57775/ 5 7319 EMC/EMI 7 2 i i1 A1 i 77 7% (SLYT719)
o XTI EMC/EMI ZR 17/ 2y i i1 19 10 1~#%77 (SLYT636)
o TGRS 1T e 7 2 R 2C (SNLA270)

o AR 75 H (SNLA2T2)

«  AN-1108 G #E# PCB #141% 111757 (SNLA0O8)

« DS90UB953-Q1EVM /4 /75H (SNLU224)

8.3 B TS HE AN

SRR EOFRE A , T SR ti.com LRSI SOOI i a LA AEAEEE BEATIENY | BIRT AR O
RN, AXRERNTEAELR  WEREM OB SO RS BT e,

8.4 TR IR

TIE2E™ h 0 e ipdn & TRIM I EES E Yokl | W EB L RO RAYOE . S IiF s it 5. B
A R B A TR R B SRS T I PR BT 7 B

VRN B AN TR “HERE” R, XS AR TI H ARG | I BA—E B T A 530
TI A 2% 2K

8.5 Htr

TI E2E™ is a trademark of Texas Instruments.

A b3 H % BT A & I =

8.6 FHHN HE S
BRI (ESD) S RIX AR HL G . FE AR (TI) B BOEIE 24 f T s B AL BT A SR . 0 SRS <3 IEAf O b

A RIS RFT | A SR S A B

‘m ESD IR/ NE FERUNIERERE R , REBAZRMMIE. F% LR AT RETE A 5 2 21K | X2 R NIEw dn) 2

U A ] B2 T EER R 5 3R A IS AN HE A

8.7 RiER

TI RiEE AARERIIH IR TARE . BT B4 ia F5E o

9 BT i RiEFk
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o TEX T EEEZER] STP AIHLAI R I FEILLZE T RDU...ieieeeeeeeeee et n e 68
o WNINT AT IR REVIIEN CURFFIESE PLL BIE BUE IR oo 72
o ONHATEREERTHAR S PLL BUE N T HIIETT TR e 75
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PACKAGE OUTLINE
RHB0032P VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

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

2. This drawing is subject to change without notice.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT

RHB0032P VQFN - 1 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
@3.7)
SYMM
s --A0000000
s e
O W I S— R
32X (0.25) N ! [i] T
‘ ax
(R0.05)
% Dlo o | o Sl D,
SYMM CD | ) [ L
77[I]ﬁ77 777777 §T7 77777 7[I]7ﬁi(ai)TYP 48)
; 4 _
c3|° © ) ° T
28X (0.5) ! |
|
— ‘ |
Ju. o i © - v
@0.2)TYP / ! ! !
VIA | . T B
‘ 9 116 !
‘ (1.26) TYP J \
i le— 4X (1.6) i
‘ (4.8) ‘
LAND PATTERN EXAMPLE
SCALE:15X
0.07 MAX T 0.07 MIN TT
ALL AROUND ALL AROUND
(it
SOLDER MASK L T METAL UNDER
OPENING Nt SOLDER MASK

NON SOLDER MASK
DEFINED
(PREFERRED)

SOLDER MASK DETAILS

SOLDER MASK
DEFINED

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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NOTES: (continued)

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

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

DS90UB953TRHBRQ1 Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes Call TI'| Sn | Nipdau Level-3-260C-168 HR -40 to 105 UB953
DS90UB953TRHBRQ1.A Active Production VQFN (RHB) | 32 3000 | LARGE T&R Yes Call TI Level-3-260C-168 HR -40 to 105 UB953
DS90UB953TRHBRQ1.B Active Production VQFN (RHB) | 32 3000 | LARGE T&R - Call Tl Level-3-260C-168 HR -40 to 105 UB953

DS90UB953TRHBTQ1 Active Production VQFN (RHB) | 32 250 | SMALL T&R Yes Call TI'| Sn | Nipdau Level-3-260C-168 HR -40 to 105 UB953
DS90UB953TRHBTQ1.A Active Production VQFN (RHB) | 32 250 | SMALL T&R Yes Call TI Level-3-260C-168 HR -40 to 105 UB953

@ 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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

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

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

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

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

per ASME Y14.5M.

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

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

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

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

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

PLASTIC QUAD FLATPACK - NO LEAD

)« (1.26) TYP 4
9X (J1.06)

- B{H}D Bﬂ'@ E] *********

|
|
1
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
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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
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NOTES: (continued)

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

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RHB0O032U VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 mm THICK STENCIL

EXPOSED PAD 33:
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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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