CAMERA 1

L2

=
1000 ohm J_
cs5 ce 7 cs
1uF —|_10uF 0.14F | 10pF

]

GND GND
1
MH1
MH2 1 C9_|[0.1pF RINO P o p €10 ||0.1pF RINLP (rons p
MH3 1 1
MH4
59520X-400L5-Y
GND RS c11 c12
” RINO N _¢eaino n ” RINLN _ring_n
49.9 0.047uF 0.047F
L e e e e e e e e e e e e e e e = = m m
o e e e e e — e ———— - — - o e e e e e — e ———— - — -
: CAMERA 3 : : CAMERA 4 :
| V_CAM3 | | V_CAM4 |
! Lo ! ! L10 !
| =} | | = |
| 1000 ohm J_ | | 1000 ohm J_ |
! C15 C16 C17 cig | ! C19 C20 c21 c22 |
| 0.14F 10pF 0.1pF | 10pF 1 | 0.1pF 10pF 0.1pF | 10pF 1
| IADL3225VT-100 MSS7341T-104MLB | | DL3225VT-100 MSS7341T-104MLB |
| | | |
| | | |
H D_15 1 L \ \ L16 L L |
1500 ohm = = 1500 ohm = =
! GND GND ! ! GND GND !
| 3 | | 4 |
1 MH1 1 1 MH1 I
I MH2. 1 C23 ||0.1pF RIN2 P <RIN2_P I I MH2 1 C24 ||0.1pF RIN3 P <RIN3_P I
| | | |
! ! ! 59520X-400L5-Y !
| | | |
| | | |
| C25 | | C26 |
R14
| ” RINZ N oo \ \ S ” RING N (s \
! 0.047uF ! ! : 0.047pF !
| | | |
| | | |
| | | |
__________________________ m g |
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VBAT_PROTECT

VBAT
Car Battery Input " ™5
y Input 5 Q 7 ®
H — 2 ® ®
Vin = 4V - 40V T EEEEIRD o
B 56,
1727010
D2 D1 ~|
7t SMBJ26A-13-F SQ4B50EY
c29
«f 0.1pF U2
7
VCAPH
0.1pF |
c31 c30 GATE DRIVE
18 D3 220F
VCAPL
2.2k SMBJ14A-13-F GATE PULL DOWN
4_| ANODE
Ne 3¢
8 | CATHODE Ne |25¢
. LM74610QDGKRQL
GND
6
D4 VOUT_SEPIC V_MAIN
T R19 T
0
B360-13-F
DRQ127 -2R2-R =
% 4.7pF R20
|‘f\’V\'| [ a.7uF 4.7yF 100K
5MHZ 8V @ 1A of
U3 Imax Mosfet 5A D5
R21 I_ Green
1
VIN W -
10K §W 15
3 o En sw jls
4 7
VOUT SEPIC ss cowp R22
10 R23 2.2k
1 NS 2,32k
——c37 ==c38 c40 R24 PGND L
10uF | 10pF | 10pR 0.047pF 49.9 R2S 9 o FREQ PGND |2
18.2k PGND (L2
5
R26 IR27 SYNG AGND & ==c42
I 69.8 382k e 0.01pF
Elﬁ. |
R28 TPS55340QRTERQL
8.06k
R27 and R28 set output to 14V
Install J13 for 7V output
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————>PG_3V3

N

EXT _3Vv3
Output voltage: 3.3V @ 0.4A 1A Max 1
V_MAIN  EXT_VIN TSW-103-07-G-S
a1 U4 L8 p PG 3v3
TSW-108-07-G-S ™7 . TPS62160QDSGRQL 2.2pH P8 PG 1Vs
ol o Input voltage: 17Vmax LOCélLﬁW 1 e IVL
2 5 2 i A b B B
: T o i T
R31 3 6 R29
+ca6 c43 10k EN LOS 100k ca4 c45
Yo 100F o8 PG 3v3 LR30 22yF open
316k
= 5
GND FB e &) IS
AGND i 3
optional PGND (—
PAD R32
100k
GND
Output voltage: 1.8V @ 0.75A 1A Max EXT 1v8
K]
TSW-103-07-G-S
Us L19 LOCAL 3V3
TPS62160QDSGRQL 2.2pH P9
P— LOCATL_IVE t
2 i A bt A
1 i i 11
R36 3 6
c48 10k 2 Vi) R34 ca9 C50
100F o8 PG 1v8 100k 3R35 224F open
— 124k
= 5 = —
GND 8 "_\— GND GRiD
AGND 4 3
PGND ;
PAD R37
100k
GND
Output voltage: 1.1V @ 0.5A 1A Max
15
TSW-102-07-G-S
us L20 LOCAL 3V3
TPS62160QDSGRQL 2.24H P10
—_— r LOCAL 1V1 vl
—— N
l 2 {un W~ b T
w1 I | 1.1
Cc52 10k EN vos R39 C53 Cs4
10pF PG |8 PG_1V1 100k R40 22pF open
— 37.4k
= 5 = =
GND B GND GND
AGND 4 3
PGND ;
L2 R42
100k
GND
TP11  TP12  TP14 P15 TP16  TP18
GND N

TSW-103-07-G-S

us
SN74LVC1G125DCKR

ol §Dﬁ

Yellow/green

R33
360

u7
SN74LVC1G125DCKR
- {>':L
2 4
L .
D7
) Yellow
w
R38
470

3v3
=—=c55
1pF o
U9
SN74LVC1G125DCKR
1
2 4
N
D8
) % Green
-
R43
220

GND
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3 4 5 ‘ 6
1v8 VDD18A
T L21 T
J_ 120 ohm l
C56 C57 C58 C59
10pF 1pF [ 01pF [ 0.01pF
uL
VDDL_1V1
13 _{yppL1 €SI10_D0+ 2SS0 po_P > SYS_CLK_25MHZ T i
VoDCS| VT VPPL2 csio_oo- 22 CSio_DO_N e e VDDEPD18
= ” CSI0_D1+ 2 cslo_p1_P
LE VDD_CSI0 CSI0_D1- P22 CSI0_D1_N s L22
VDD_CSi1 cslo_p2+ csio_p2_p
VDDFED_1VL o CSI0_D2- ;i Csi0_b2_N 120 ohm l l l
T_E oL o 30 csio_b3 p Ra4 €60 ——=C61 ——C62 =—=C63 —==C64 ——C65 ——C66
a = Cslo_b3_N R45 vi 10k louFTluF 0.1pF 0.01pF1_0 01pF! 0.01pF1_0.01pF
5351@ g(l) 23 Vbo18_Po Csi1_Do+ Csl1_Do_P 0 4_fvee ==
VDD18_P2 Vil R Csi1_Do- Csi1_Do_N 5 R
VBieEe—— VDD18_P3 csi1 b1+ csip1_P out GND
VDD18_P2 csIL_D1- CSIL_DI_N 525 000MCET VDDI8_PO
. w» csi1_p2+ csiL_p2_P RAG e
VDDEPDIS Rl Csi1_D2- Csit_pz_ N o Los
csi1 D3+ csiL_p3_P
;g VDD18_FPDO CSI1_D3- CSI1_D3_N 120 ohm|
VDD18_FPD1
58 | \pp18_FPD2 CSI0_CLK+ ;g gCSIO})LKJ’ fﬁz ncsfzp (ozsong
voDIO VDD18_FPD3 CSI0_CLK- CSI0_CLK_N R4
16 | vbpio Csl1_CLk+ 32 CSI1_CLK_P 133k =
Csli_CLk- 24 CSI1_CLK_N &ND
RIN0_P RN+ VDD18_P1
RINO_N RINO- REFCLOCK 42 -
RINL_P RINL+ T
4
RINL_N RINL- L T 12C_SCL_DES (0:710m= Eo 82k
RIN2_P RIN2+ 12C_SDA < 12C_SDA_DES ) _L l
RIN2_N RIN2- 12C_SCL2 [
! - 7 7
RIN3_P RIN3+ 12C_SDA2 [l 3 PDB_UB960 glluF (0:021“,:
RIN3_N RIN3- ox 16 DX RA49
C73 ||0.033pF LPTX P 56 | prxp Address = 0x3D (0111101x) 4.12k
lbvid C74 110.033uF Ll LPTX N 5T 4 LpTXN PDB {2 3.3V scaled to 1.8V il
100 ) ’ GND
R B0 R51
GPIOO_DES lg GPIO[0] MODE |45 MODE R VDD18_P2
GPIO1_DES 1251 ePol h T
TP-025-SMT  TP-025-SMT GPIO2_DES GPIO2] iNTB 8 — B30
GPIO3_DES 22 GPIO[3] B —
GPIO4_DES 5 GPIO[4] TESTEN N c75 Cc76
GPIO5_DES GPIO[5]
19 R53 0.1pF | 0.01uF
GPIO6_DES 2 GPIO[6] 65 R54 56.2k
GPIO7_DES GPIO[7] DAP
10k
DS90UB964TRGCRQL N GND
MODE = RAW12/ 75MHz (913) VDDI8_P3
= R55 T
&
100 ohm diff pair. +/-5%. GND 0-1uF 210k
Resistors have to be placed
close to U1,
! C78 ==C79
+/- 10 mil for all inter/intra 0.1pF | 0.01pF
pairs.
= - — GND
Layout note: For all differential pairs(CSI-2 and FPD) in this
d?!ilgn follow the guidelines decribed below: Roal:‘téa together VDDL 1V1
single ended 500hm impedance. Keep away from other high wi L24
speed signals. Keep lengths within 10mil of each other. Keep =+
traces on layers adjacent to the ground plane. Keep the l 120 ohm l l
number of VIAS to minimum. If VIAS are used, make it c80 c81 —Lcsz c83 _LC34
symetrical through all signals. Keep diff pairs separated at TouF 0.0LuF] 0.01F
least by x3 of the trace width. NO STUBS on the signal path,
components should be placed such that the signals can route
in pass-through manner. e e
GND GND 3vs VDDIO
VDDCSI_1V1
L25
e e LI T
120 ohm _L l C85 =—=C86 ——C87
C88 ==C89 =—=C90 —=—C91 1F | 01pF | 0.01pF
0.01pF| 0.01pF
= GND
GND
VDDFPD_1V1
L26
{—=}
120 ohm l l
C92 ==C93 ==C94 =—CO5
1pF | 0.1pF | 0.01pF| 0.01pF
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TID# 01005 Project Title: Four Channel Camera Board for TDA3X ‘L‘ TeXAS
umber: TIDA-01005 [Rev: E1.0[ Sheet Title: Deserializer INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or of this or any i i i therein. Texas and/or its licensors :_Version control disabled Assembly Variant[No [Sheeta of 8
warrant that this design will meet the specifications, will be suitable for your application o fit for any particular purpose, or will operate in an Texas and/ditawn By:Brian Shaffer File: Deserializer.SchDoc [Size:B http://www.ti.com
licensors do not warrant that the design is worthy. You should validate and test your design il to confirm the system for your applic |Engineer: Brian Shaffer Contact: i t © Texas Instruments 2016

2

3

a




2 3 4 5 6
TEST POINTS
; rs f GPIO4_DES
< ———< GPIO5_DES
> &—— << GPIO6_DES
o GPIO7_DES
18 a7
; 4 e i SCL_soc
* & SDA_SOC
SI0_CLK P 5 o elb
CSI0_CLK_P
Csi0_CLK Ni CSI0 CLK N 7 e el AARDVARK
20
CSI0 DO P 9 le @ 10
g?:&s}:g Cslo Do N 1l e o112 Scre oz 12C_SCL_EXT ; -
B 12C_SDA_EXT B e o—=(
Csi0_p1_P ggg oL L L NRESET_SOC  omo SPLMISO_0 ) —sprserk o 7 10 ®T s~ SPI_MOSI_0
CSI0_D1_N SPInCS 0 o 0
Cslo_D2_P ggg gg z i; ® o ;g g;: gg&' g :‘g g GPIO0_DES TSW-105-07-G-D
CSI0_D2_N ® o GPIO1_DES
Cslo_p3_P gé}g gg Z i; o o ;j SPLnCS 0 ROGm-2<¢ GPIO2_DES 1
CSI0_D3_N * & =
GND
CSI1 CLK P 25 | o @L26 Csi1 D3 P
CSI1_CLK_P csi1_p3_P
csu,cugxg CSI1_CLK N 27 |9 @l 28 CSIL B3 N (i pa v EXT _3V3
Csi1 Do P 29 30
Csi1_bo_P
csu,no,m& CSI1 DO N 31 32
Csi1 D1 P 3 e ol34
Csi1_D1_P
csu,m,ng CSI1 DI N 35 [ o @36 EXT_1v8
Csi1 D2 P 37 1o @l-38
csi1_p2_P
csnl,oziwg CSIL D2 N 30 [o @l20 T
MP1 MP2
MP3 MP4
TH-02 )
BOTTOM MOUNT
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R76
V_MAIN  EXT VIN V_CAM 2.2k
u10 P21
T V_CAM1
1 [ ouT: |16 R64_, 0 T
4 vee Fe1 (o2 RES
55.:_5"5111 > > SENSE_CAM1 P22 100k
t V_CAM2 L
, R g 66,0 0 T 67
EN_CAM1 ) EN1 FB2 [ RES 11,5k
SENSE2 > SENSE_CAM2
1Lm2 {11 100k 3
322
3 2 R69
EN_CAM2 ), EN2 J N N R70 : 21 5k
NERR_CAM1_CAM2 11.5k
p——— SENSE_SEL . 12 J_ 123 4
pvd 2 R71  lR72  [R73 J—csa R74 C99 2 R75 =
=—=c10 121k 3121k 3150k | 1uF 3150k | 1pF T 21.5k GND
1pF TPS7B7702QPWPRQL
GND
Install Jumpers for 5V cameras
R90
U1l 2 2k Remove Jumpers for 12V cameras TP23
T V_CAM3
1 [ ouT1 |16 R78 ,,, 0 T
4 vee Fe1 (o2 R79
SE'IVLSIIEEI > > SENSE_CAM3 P24 100k
b Sl -
14 R80 ,,, 0
ouT2
EN_CAM3 ) 2  Eny FB2 |-L3 R81 10pF
6 R82 11.5k
SENSE2 > SENSE_CAM4
1Mz {11 100k ]
L 324
3 2 R83
EN_CAM4 ) EN2 J N N R84 : 01 5k
NERR_CAM3_CAM4 11.5k
p——1 SENSE_SEL — 12 125 -Rss
17 2 =
GND res  Irer  lmes —cios Jres —cios T 21.5k GND
—=C10§ TPS7B7702QPWPRQL 121k $1.21k 3150k | 1uF 3150k | 1pF
1pF
GND
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3v3
by

326 RO1 RO2
TSW-103-07-G-S 10K 10K 327
1 u12 TSM-108-01-L-DV
o MODE Uc NRESET_SOC PLO/TACLK/ADC10CLK P2.0/ACLKIAD gg - o o GPIOO_DES
0.1pF L USER_BUTTON P1.1/TAO P2.1/TAINCLK/SMCLK/AL 5 GPIO = ® o GPIO1_DES
hERR_CAM1_CAM2 <% PL2ITAL 2mA0A2 <2 —EEEEE o o GPIO2_DES
3 — NERR_CAM3_CAM4 PL3TA2 P2.3/TALIA3IVREF-IVEREF- SPlor e o o GPIO3_DES
DL viz PLA4ISMCLKITCK e e GPIO4_DES
PLS/TAOITMS P2.5/ROSC e GPIO5_DES
R95 LRos 5 lenp  vee 10 5971 ?971( TP25 TP26 T%27 PL6/TALTDITCLK P2.6/XIN (G;g J ; GPIO6_DES
12C_SW_SOC ) ) ) PL7/TA2ITDOITDI P2.7/XOUT o o GPIO7_DES
4.7K 34.7K oE b —SW -
TO SoC 3 st EN,CAMl»—zg; P3.0/UCBOSTE/UCAOCLK/AS P4.0TBO PDB_UB960
12C_SCL_S0C 20+ ¢ e P3.1/UCBOSIMO/UCBOSDA P4.1/TBL LED_GREEN
12C_SDA_SOC > Ly 20- > Fog P3.2/UCBOSOMIUCBOSCL P4.2/TB2 LED_YELLOW
EN_CAM2 ot P3.3/UCBOCLK/UCAOSTE P4.3/TBOIAL2 SENSE_CAM1
10+ D+ EN_CAM3 s P3.4/UCAOTXD/UCAOSIMO P4.4ITB1/AL3 SENSE_CAM2
e 1D- o- [l EN_CAM4 282>/ P3.5/UCAORXDIUCAOSOMI P4.5/TB2IAL4 SENSE_CAM3
LED_PINK 3 ZLr{ P3.6/A6 P4.6/TBOUTH/ALS SENSE_CAM4
TS3USB221AQRSERQL o 1030 LED, BLUE 28 1 p3.7/A7 P4.7/TBCLK LED_ORANGE
S8 [ When S is high, 2D is connected to R104 PG_3V3 TDl01 B
T RSTINMISBWTDIO
TSM-102-01-L-SV 4.7k et SBWTCKL Tt
J30 TSW-102-07-G-S 16
TSW-102-07-G-S =—=c107 2 e vee
2200pF
S1 MSP430F2272TDAQL
B ——C108==C109
3v3 4 7pF—|_0 10F
c110 i LED_PINK ) LED_BLUE )
0.1pF R111 R59
220 220
u14 3v3
S5 ono vee 20 TP28
|6 12C_SW_DES ) av3 R110 N o
OF [o2— T 31 10K D9 D10
TO UB96x DESerializer . s 700 FoL0
12C_SCL_DES: 20+ R106 o USER_BUTTON )
2 5p. =
12C_SDA_DES 2D, 12C_SCL_UC ), DNI o = =
0 TDIOL °
1 8 SBWTCKL
%= 1o+ D+ e 0 c111 |_sz
5<% 10- D- o —
1o 2200pF = =
TS3USB221AQRSERQL 2c_spA UCS o GND GND
LR109 851-43-006-20-001000
4.7k
GND TO EXTERNALUC 3,
~—— When Sis high, 2D is connected to D 12C_SwW_soC R105 200 1
12C_SW_DES, 2107 gUD 2
GND 12C_SW_EXTERNAL 08 00 j
=  TSW-104-07-G-S
3v3 GND
by
:Lcnz o
0.1pF R113 Q
4.7k _ S
12C_SCL_EXT ) uis LED_YELLOW S &
LED_ORANGE » =1
116 ¢ $R114 5 10 R112 o S
Tk 3 347k P——jene vee P29 487 R117 H
136 oE b 487 (4]
w sl e
o ° e 5 7AD12 -
° 0 20-
TO EXTERNAL UC [ 12C_SW_EXTERNAL )} Yellow 4014
ke 10+ D+ o Orange
TSW-104-07-G-S & 10 D oL o
12C_SDA_EXT TS3USB221AQRSERQL =
N
When S is high, 2D is connected to D
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H1 H2 H3 H4

29341 29341 29341 29341

HY H10 H11l H12

CBTS140A CBTS140A CBTS140A CBTS140A

FID1 FID2 FID3 FID4

772
Assembly Note

FIDS FID6

PCB
LOGO

Texas Instruments

PCB
LOGO
Pb-Free Symbol

These assemblies are ESD sensitive, ESD precautions shall be observed

2z3
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 REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services 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 reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has 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. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
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