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VBAT_PROTECT
VBAT
Car Battery Input o1 "o
ry Input - 55 R17 ?
H 2
= - o .
Vin = 4V - 40V T Y0 o
B 56,
1727010
D2 D1 ~|
E7 o SMBJ26A-13-F SQA850EY
N U2
6 of ANODE GATE -5
Lcao
R18 D3 2uF 4
2.2k SMBJL4A-13-F veap CATHODE
3ol EN GND (2
. LM74700QDDCRQ1L
GND
™6
D4 VOUT_SEPIC V_MAIN
T R19 T
o
o <| B360-13-F
. L17
DRQI127-2R2-R =
2.2uH
. 2.7uF 4.70F 2.70F DRE
. ol
5MHZ 8V @ 1A o
U3 | ImaxMosfet 5 o5
R21 Green
1
10K VN WS } -
EN sw8
ss comp L
VOUT_SEPIC \R22
e R23 2.2k
Ne 2.32k
==c37 =—=ca8 c40 R24 PGND 1L
R25
10pF | 10pF | 104 0.047pF 49.9 ERED e |3
18.2k PGND L2
R26 SR27 SC AGND 6 —=C4a2
8 , 75.0k 386.6k a1 0.014F
1
R28 TPS55340QRTERQL
10.0k
R27 and R28 set output to 12V
Install J8 for 5V output
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————>>PG_3v3
Output voltage: 3.3V @ 0.4A 1A Max 10 EXL3v3
TSW-103-07-G-S 10
a1 L18 p PG 3v3 1
TSW-103-07- 7 . ua 2.2uH P8 PG_1v8 2
Input voltage: 17Vmax —_— LOCAL 3v3 PG_1V1 E
:_ 2 T i | o)
I J_ VIN sw J_ J_ s_l_vs TSW-103-07-G-S
R31 3 R29
c43 10k EN vos 100k Cca4 ca5
100F 8 PG 3v3 22uF open
PG
R s = =
GND e GND GND
AGND ‘I
optional PGND
P PAD |2
us
TPS62162QDSGRQL SN74LVC1G125DCKR
2 4
|2 B
. D6
Output voltage: 1.8V @ 0.75A 1A Max EXT 1v8 ) :‘d\reuow/green
13
TSW-103-07-G-S “
Us L1o LOCAL 3v3 P
TPS62160QDSGRQL 2.2uH Y R33
— LOCAL 1V8 r 1l 360
2 7 Y'Y Y\
1 i L., L g
R36 3 6
ca8 10k EN Ve R34 c49 c50
100F bG8 PG Ve 100k 3R35 224F open
- 1 124k
= e las = =
GND = GND GND 3v3
AGND |4 1
PGND [
PAD R37 o
100k u7
= SN74LVC1G125DCKR
GND 1 Jl>':|\
2 4
|2 B
. D7
Output voltage: 1.1V @ 0.5A 1A Max o Yellow
15 N
TSW-102-07-G-S
us L20 LOCAL 3v3
TPS62160QDSGRQL 2.2uH TP10 R38
— ’ LOCAL 1V1 w1 470
|
—L . 2 W~ b T
. : I 1
52 10k & Ve R39 53 cs4
100F bG8 PG VI 100k SR4( 224F open
E— N 37.4k 33
= 5 = =
GND FB < GND GND
AGND 3 ==<1:5§
PGND s ©
PAD |2 v
R42 SN74LVC1G125DCKR
100k 1
GND 2 4
of
D8
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E
R43
TP1L  TP12  TP14 TP15  TP16  TP18 220
GND GND
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1v8 VDD18A
T L21
120 ohm l
C56 C57 ==C58 ==C59
10pF WwF | oapF | 0.01pF
u1
VDDL_1V1
13 S = =
VDDC‘&\AE voouz Ccssl%i?’%t g:gigg:: e e ene VDDFPD18
cslo_bi+ SI0_D1_P
T_:‘Eé VDD_CSI0 CSI0_D1- SI0_D1N 122
VDD_CSI1 csi0_b2+ S10_D2_P
VDDFED_1V1 o Csi0_D2- SI0_D2 N 120 ohm l l l
61| Voo Fros S S10.03 P C60 —=C61 ==C62 ——C63 ——=C64 —=C65 ——C66
- = SI10_D3 N 10uF | 1pF 0.1pF | 0.01pF| 0.01pF[ 0.01uF| 0.01pF
VDD18 PO__ 48 DBP,
—VBbie P e VDD18 PO csi1_po+ S11.D0_P
VDD18 P2 NEDLYEL CSl1_Do- SI1_DO_N
—/Bbio b5 VDDIE P3 csi1_D1+ SI1_D1_P
VDD18_P2 CsIL_D1- SI1_D1N
VDD18A w» csi1 D2+ oo P it ;(S:MZSZOOOMCB—T 1 VDDI8_PO
VDDFPDI8 VDD18A Csi1_D2- SIL_D2N 5 A ™
CSlI1_D3+ SI1_D3_P
‘;g VDD18_FPDO CsI1_D3- SI1_D3_ N 120 ohm l l
VDD18_FPDL
Zi VDD18_FPD2 CSI0_CLK+ gg SI0_CLK_P ffg Dciip g %qu
VODIO VDD18_FPD3 CSI0_CLK- SI0_CLK_N R4T
16_{yppio CSI1_CLK+ gi SI1_CLK_P 13.3k —
— w CSIL_CLK- SIL_CLK_N N
RINO_P Yy——s 25 RINO+
RINO_N —HD RINO- REFCLOCK <2 VDDI18_P1
RIN1_P pp——4re———————21> RIN1+
X 4
RINLN —G"—:}D RINL- 12C_ScL ﬁ 12C_SCL_DES 571?],: f:o sz
RIN2_P _Qr—soqp RIN2+ 12C_SDA == 12C_SDA_DES DNP l
RIN2_N % RIN- 126_5CL2 (a2 71 27
RIN3_P S20) RIN+ 12C_SDA2 fael— ] —< PDB_UB96O 0.1uF | 0.01yF
RIN3_N RIN- 1o k46 IDX M
C73 ||0.033uF = PTXP 56 | orye ‘Address = 0x3D (0111101x) GND 4.12k
RSO =
= C74 I 0.0330F 1 LPTX N 57 e OB Lo 2 3.3V scaled to 1.8V N
. R51
DA oNP GPIO0_DES Y, GPIO[0] MODE (48 MODE R VDDI8_P2
o GPIOL_DES 9, GPIO[] X
GPIO2_DES 3 GPIO[2] INTs -6 —BR—0
GPIO3_DES 3 GPIO[3] . _L
GPIO4_DES GPIO[4] TESTEN 75 —c76
GPIO5_DES 9, GPIO[5] RS3 01F | 0.01uF
GPIOB_DES 9, GPIO[6] - RS4 o ok
GPIO7_DES ), GPIO[7] DAP ok
DS90UBIE0TRGCRQL MODE = CS1 Mode (953) VDD’\IIE o
= RS5
n
100 ohm diff pair. +/-5%. GND 102
Resistors have to be placed l
close to U1.
+/- 10 mil for all interfintra DC;?JF gﬁuF
pairs. -
o X - - — GND
Layout note: For all differential pairs(CSI-2 and FPD) in this
design follow the guidelines decribed below: Route together VDDL 1V1
with controlled differential 1000hm impedance and controlled
! V1
single ended 500hm impedance. Keep away from other high T 124
speed signals. Keep lengths within 10mil of each other. Keep =}
traces on layers adjacent to the ground plane. Keep the 120 ohm l l
number of VIAS to minimum. If VIAS are used, make it cso c81 ——cs2 ——cgz ——csas
symetrical through all signals. Keep diff pairs separated at T0uF TuF | O1uF | 001uF] 0.014F
least by x3 of the trace width. NO STUBS on the signal path, - - -
components should be placed such that the signals can routed
in pass-through manner. 4 =
GND GND 3v3 VDDIO
VDDCSI_1V1
125
& .11
120 ohm _L _L _L _L C85 ——C86 ——C87
C88 —=—C89 ==C90 —=C91 1WF | 0.1pF [ 0.01pF
WwF [ 01pF | 0.01pF] 0.01pF
= GND
GND
VDDFPD_1V1
126
{—}
120 ohm l l
C92 ==C93 ==C94 ==C95
wF [ 01pF | 0.01pF] 0.01pF
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TEST POINTS
; L i GPIO4_DES
5 ® © 5 GPI05_DES
~ ® @ B GPI06_DES
® O GPIO7_DES
18 7
; 4 ¢ i 12C_SCL_SOoC
® © 12C_SDA_SOC
CSI0_CLK P 5 e @105
CSI0_CLK_P
cswo,cm,Ni CSI0 CLK N 7 e el-2t AARDVARK
20
Cslo Do P 9 |lg el 10
838*38*‘8 CSI0 DO N 1 | el 12 > SYS_CLK_25MHZ 12C_SCL_EXT IS
-0 12C_SDA_EXT. o o
csio_p1_pRySi0 DLE L 14 DIRESET SOC oo SPLMISO_02>—SpT SCIK 0 &< | spimosio
Csl0_D1N ° o SPI_nCS 0 )
csio D2 P 17 g @l 18 SPI_MOSI 0 RS§,, 0
cslo_p2_p —§M_§ GPIOO_DES TSW-105-07-G-D
cswo,Dz,Ng CSI0 D2 N 19 g @l 20 SPTSCLK 0 RS{W0 02 Coior pes
csi0 D3 py)ESI0 D3 P 2 | g ol 22 SPLNCS 0 RS8O (¢coio pes
CSI0 D3 N 2 g ol 22 =
CSI0_D3_N
GND
CSI1 CLK P % |g @l 26 csi1 D3 P
CSI1_CLK_P Csi1_p3_p
concik N SSESILCIK N 21 28 CSIT D3 N écsupsﬂ EXT 3v3
csi1 Do P 29 30
CsI1_D0_P ® @
Con oo nKESIL DO N 31 e e22
csi1 D1 P 3B e el 3t
CSI1_D1_P
Con b1 nSSCSL DI % g el 26 EXT 18
csi1 D2 P 37 |l g ol38
csi1_p2_p
Csn 2N CSIL D2 N 39 [ o ol 40 b
MP1 MP2
MP3 MP4
TH-02! DP-A ¢
BOTTOM MOUNT GND
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V_MAIN  EXT VIN V_CAM
3v3
u10
20 fys STUSEH el > SEH R76
21 = 8 2.2k
S Vs _ST2ISEL e > SEL
Vs ST3/FAULT 8—>) FAULT_CAM
==C9 —=C97 23 =7 10 a -
100F | 0.1pF W SEAES TEoT ENSE_CAM
3 21 V_CAML
EN_CAM1 py———————>551 IN1 gtﬂi o4 o
+
4 25 V_CAM2 R74
EN_CAM2 Yy—————<2c IN2 ouT2 .
ouT2 |26 gR06 41\ 0 1.2k
EN_CAM3 I3 of IN3 ouT3 1L V_CAM3
- OUT3 18 T8\, O
P24
EN_CAMA PB4 ouT4 15 %0 0 V_CAM4
ouT4 16
DIAG_EN 14 f DIAG_EN
1 o
i3 1
R70  IR71 THER oz
47K $1.30k PAD |22
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Current Limit = 1.53A =
Load Current Range = 0.1A to 1A GND
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3v3
by
126 ROL R92
TSW-103-07-G-S 10K 10K J27
u12 TSM-108-01-L-DV
o2 MODL UC NRESET_SOC, PLO/TACLK/ADCLOCLK P2.0/ACLKIAO i gg o o < GPI00_DES
o3 USER_BUTTON PL1/TAO P2.UTAINCLKISMCLK/AL e —2E8 ° o X GPIO1_DES
FAULT_CAM PL2/TAL P2.2TA0IA2 (b2 0 —E 5 536 ® o  GPIO2_DES
3v3 —— DIAG_EN P13/TA2 P2.3/TA1/A3/VREF-/VEREF- 0GP YT ® @ (S GPIO3_DES
RS U13 P1.4ISMCLK/TCK P2.4/T/ CPIoE UG T X GPI04_DES
PLS/TAOITMS P2.5/ROSC 1o — X GPIO5_DES
RO5 LRo6 5 lenp  vee 10 :as;?( ?31 TP25 TP26 TP27 P16/TALTDITCLK P2.6/XIN (s gg Q6 UG 1 o e X GPIOG_DES
27K 247K | 12C_SW_SocC >>—1 : Q P1.7/TA2/TDOITDI P2.7IXOUT o7 uc K GPIO7_DES
. : OF oo —
TO SoC skl EN_cAM1 {é— igg P3.0/UCBOSTE/UCAOCLK/AS P4.0/TBO PDB_UB960
12C_SCL_SOC 3y 20+ ¥ R P3.1/UCBOSIMO/UCBOSDA P4.1/TB1 LED_GREEN
12C_SDA_SOC . Lo 20- ’ G P3.2/UCBOSOMI/UCBOSCL P4.2/TB2 LED_YELLOW
EN_CAM2 1ot P3.3/lUCBOCLK/UCAOSTE P4.3/TBO/AL2 SENSE_CAM
Lot 10+ D+ (d EN_CAM4 i P3.4/UCAOTXD/UCAOSIMO P4.4/TBL/AL3 EL
= 1D- D- EN_CAM3 P3.5/UCAORXD/UCAOSOMI P4.5/TB2IAL4 =
SB2Z1A0RSE LED_PINK P3.6IA6 P4.6/TBOUTH/ALS (<.
TS3USB221AQRSERQL ER R103.0 LED_BLUE P3.7IAT P4.7/TBCLK  LED_ORANGE
= | When S is high, 20 is connected to Oj R104 PG_3V3)) TDloL ,
0 TINMI/SBWTDIO
TSM-102:01-L-SV 4.7k SEWTCKL e ot
329
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TSW-102-07-G-S =cr 2 pvee Dvss
2200pF
s1 4 MSP430F2272TDAQL
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u14 3v3
p—>—enp  vee 12 P28
= 12C_SW_DES ), 3_\{_3 R110 ~ o
- 31 10K D D1
TO UB96x DESerializer . s A0 Ao
12C_SCL_DE: S 20+ >e— USER_BUTTON )
12C_SDA_DE: 2D- 12C_SCL_uC ) DNP O i i B
TDIOL o
sdee] 10+ D+ L8 | SBWTCKT o e |_52
2 1D- D- el o
| 1o 2200pF = =
TS3USB221AQRSERQL 126_50A_UES) o GND GND
R109 —SDAL 851-43-006-20-001000
4.7k
N TO EXTERNALUC 4,
—L—  When S is high, 2D is connected to D 12C_SW_SoC sig‘;’ ggg ; -
GND 12C_SW_DES 2>—R10g " 200 3 | ®
12C_SW_EXTERNAL + d
i
= TSW-104-07-G-S
3v3
by
:Lcnz
0.1yF R113
4.7k °
12C_SCL_EXT ) uis LED_YELLOW)), S
. DNP
116 ¢ $R114 5 10 R112 LED_ORANGE
7k ¥ 347k R —— TP29 487 R117 LED_GREEN )
36 SElt 87 R115
- 5 s 2 g
e ] 20t 5 D12 -
TO EXTERNAL UC | & 20- 12C_SW_EXTERNAL )} 5Yellow jo14
o8 Orange D13
ke 10 D
TSW-104-07-G-S 210 iz o N F o
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H1 H2 H3 Ha

29341 29341 29341 29341

H9 H10 H11 H12

CBTS140A CBTS140A CBTS140A CBTS140A

DNP DNP DNP DNP DNP DNP
PCB
LOGO
Pb-Free Symbol
2722

Assembly Note

These assemblies are ESD sensitive, ESD precautions shall be observed

773
Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

774
Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
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Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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