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A
Car Battery Input
SQU461EP SQU461EP
Vin typ. 12V " at 3 L Q2 VIN_PROTECT
- 2 s [ 294 ie2 1 5 R1 P
Vin min transient 222 —> testin o o o Vout limited to max 16V
g 1 JE NN ¢ T I3[
Vin max. transient 60V F37010 b Typical: lout 2.1A @ 12V P 25.2W
< R2 <
100K OR
3 MMSZ52458-TP < MAX: lout 5.5A @ 4.5V
220F
* * R
R3
20K
of
R4
20K M1
‘ 1k SQ2360EES-T1-GE3
-
. G —
RS o
11.8K -
5 L
u1 LR
o
TRIP POINT 15.9V 4 H e I o)
g 2 R6
- S 100K
&
R7 I 4 B
=
1,00k of 2 18V 2
R
GND c
o E
PENDING INFORMATION
Vref 1.24V
System designed for 4.5V MIN to 60V MAX input transient Kathode 18V, max 20V
voltages, not continous
worst case: Vin 4.5V @ 5.62A
define own spec, testing/measurement needed
D
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TIDA-00271

2 3 4 5 6
D3 vouT 8v
. e Re T
L4}
of < B360-13-F
. L1
DRQ127-2R2R =—=C5
2.24H 4.74F ==C6 =] RY
= ® 4.74F 4.74F 47ur PAP 500« DAP
GND
- ol
"
5MHz 8V @ 1A
VIN_PROTECT Imax Mosfet 5A (SEP!
oo PAD_8Q.MIL u2
= 1 3¢
0.1pF VIN sw 15
3 D
EN_8V, EN sw
v PAD_80-MIL
dolss comp L
10 R10
12 NC 2.32k
e 11
R502 R11 5 PGND [
FREQ PGND
10K 18k PonD 12 100pF
SYNC
vout
T R12 R13 8 AGND —=
* L B PWPD.
‘ 499 ‘ 54,9k
TPS55340QRTEQT
3 4 R14
PAD_80-MIL PAD_80-M|L 10.0k
A 5
UPDATE
Change of the LDO to PAD_80-MIL
fixed 3.3V
Imax supported150mA
6 7
3V3_LDO
R15
’ : vouTt & ! T
PAD_BO-MIL R17  PAD_80-MIL 0
FBING {a-1X 100K -
Y=
c16 4 a 5 c17 c18
10uF & o €D 4.70F 47,F DAP
TPS7AG633QDGNRQ1
c19
TwooopF
8
PAD_80-MIL
2.5 MHz 5V @2.5A
Imax Mosfet 3A
9 3V3_LDO
u4 [C— 5V_2A5
VN sw
PAD_80-MIL 2 | buin sw 2 7447789003
0 10 AviN sw2
R18
13 14 100K
EN_5V_2A!
5V.208) PAD_B0-MIL _ C20 & oS
{\ 9 ol SSITR PG 4 > PG_5V_2A5
0.014F 5
10pF R292 F8 —=c22 L-c23 J2
10K P 1T 224F 2, DAP 1
N AGND (2= 2
DEF PGND
| 25 oD € 22:27-2021
TPS62133RGTR
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1 2 ‘ 3 4 5 6
*2.5MHz 5V @0.9A
Imax 1A
PAD_80-MIL R
> s 3100 INFORMATION
& , us SR DEF -i Vout by 5%, LOW is nominal Vout, internal 400k resi LOW existi
T 7 4 Ri9 " - increase Vout by 5%, is nominal Vout, internal resistor to existing
PVIN sw FSW - half or full switching frequency, LOW = full fsw, HIGH = half fsw, internal 400k like
E BVIN sw ﬂ XFL3012-332MEB DEF pin
13 10 3 p " P—
AVIN sw R20 EN - enable, 400k to low, if high the resistor is disconnected
3 1 00K PG - power good pin, open drain, requires pull up, VIN must be there to stay PG pin low
EN_SV_1AY) EN vos UVLO - is set to 2.7V, starts working again at 2.7V + 0.2V
PAD_80-MIL 4 Thermal - exceeds 160°C then shutdown, -20°C starts working again A
T PG 5V_1A FB - Feedback, if fixed Vout, it is recommended to pull down to GND
VOS - output voltage sense pin
1C02:F o 001'2} DEF FB [ L R21 EP - exposed pad
R293 7l rsw ep |17 [ 220F 2255 DAP 3100 DAP ES-ThPErERD
10K AGND -2 LDO FB - 3.3V 1.25V regulation
PGND 15
PGND |—& because of the grade of integrity, you can only choose inductor values from the
TPS62153RGTR datasheets.
14
PAD_80-MIL
2.25MHz 3.3V
Imax 0.5A
B
15
L4
ue [ — 3V3
16 2 N sw L oYY\ _____g R22
PAD_80-MIL XFL3012-332MEB o
- 3elen vos (2 R23
PAD_80-MIL 100K
Seirs PG & PG_3V3
o8 R294 ep |9
10pF 10K ry ——c29 —=c30 R24
AGND — 22uF 220r PAP 100k AP
PGND
TPS62172DSGR
17
PAD_80-MIL
25MHz 1.8V @0.6A c
wvaloo | maxiA
R25 uz R 1v8
19 , 100K2 [\ 7 ~ VoS _ R26 L OUTPUT_1v8
PAD_80-MIL XFL3012-332MEB 0
EN_1V8)) 3ol EN FB (o2 R27
- PAD_8OJMIL 124k
yos Scfvos  EP f >
AGND
8 1 = C33 R28
PG PGND R29 22uF 220 PAP Z500cDNP
TPS62160DSGT 9.76k —
R295
10K
R30
162
20
PAD_80-MIL
D
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2 3 5 6
5V_1A [
L s INFORMATION
8V_or_n5V_SW_CAM1 oo IN1 ouT1 ; 5V switcher: when the output voltage is driven higher then the in voltage,
8V_or_n5V_SW_CAM3 1o IN2 ouT2 p-2- the switch tumns off
8V_or_n5V_SW_CAM2, 25 IN3 ouT3 P2
)@D IN4 ouT4 pP— R lim is defined to 300mA this means for the 5V switcher 75k
R31 4 Jccp  pATAOUT -2 = The limit resistor from the INA must be adjusted in case of using 5V or 8V
10K N R32 R33
8V_SW_CLK) T ob cLk ERROR —12 o T 510K the LMD18400 pin 3.4.7.9.10,11,12 are logic pins
A . 7 R4 T 10K 9,10,11,12 have internal pull down resistors.
n8V_SW. CS) Ccs THM SD SW_DATAOUT
3 5 10K R35 INA comparator goes HIGH when current sense voltage > 30 mV (20V/V
8V_SW_EN ) EN GND [—2 ST0K nBV_SW_ERROR gain) and latches until nINA__RST goes low.
R GND »
13}? 2 GND 2 RESET must be tied low or open for correct startup (intemal pulldown
vee GND /_SW_THM resistor)
LMD18400N/NOPB INA300 for the next revision?
In case of EMI problems with INA200 x2y capacitor like in the INA193
datasheet
r CAM1_5Vor8V
U9 T
U0 Rs8 ——C36 [ 1 [ our 8 B
SN74AHC1G04DCK 100k | 0.14F
P Y e 5
n5V_SW_FAULT_CAM1 FAULT LM R39 R40 PECO3SAAN V3
4 3 2 R41 51.1 511
EN GND 75,0k car 73 ut1
R42 TPS2553DBV-1 1 8 1
10K 1T VIN+ V+
0.1pF 7 2 R43 8
VIN- out 10K
'—‘>3 CMPIN CMPOUT u INA200_CMPOUT_CAM1
nINA200_RESET_CAM1) 5 o RESET GND R44
e EHTE INA200AIDGK 1.00k
Shunt for 8V mode selected Ra5
266mOhm, 183mA .50k
50mV sensing
u13 R46 out -8 CAM3_5Vor8V/
SN74AHC1G04DCK 100k Ra7 GND T
n5V_SW_FAULT_CAM: - LM -2
4 3 2 R48
EN GND 75.0k R49 R50 PECO3SAAN 3v3
TPS2553DBV-1 51.1 51.1
) R51 c40 ut4
10K
{ } 8ol vine v
0.1pF 7 2 R52
VIN- ouTt 10K
—3ef cMPIN cmpouT & 1
5 INA200_CMPOUT_CAM3
nINA200_RESET_CAM3 ) RESET GND RS3 c
INA200AIDGK 1.00k 41
0.4pF
R54
150k
uts A
u16 R55 N ouT 6 CAM2_5Vor8V
SN74AHC1G04DCK 100k 0.1pF o G T
n5V_SW_FAULT_C, 4 FAULT Lim 5
4 3 2 R57
EN GND 75.0k R58 R59 PECO3SAAN 3v3 —
R60 TPS2553DBV-1 51.1 51.1
o
10K INFORMATION LMD18400 c43 o T ,
{ } VIN+ V+
The Data Output ine (pin 8) is biased intemally from a 5.1V regulator F , , R61
which sets the Logic 1 output VIN- out ok
voltage. This pin has low current sourcing capability so any load on this . .
pin will reduce the Logic 1 output level —2! CMPIN CMPOUT INA200_CMPOUT_CAM2
which is specified to be at least 2.4V with a 360 iA load. 5 .
n\NAZDOiRESETicAMZ> RESET GND —— R62
ERROR is open drain INA200ADGK 1.00k 0.1pF
A second direct output error fiag s for an indication of Thermal Shutdown
(pin 17). This active low flag provides R63
an immediate indication that the die temperature has reached +170°C 50k ]
and that the drive to all four switches has :
been removed. This output is pulled up to the internal 5.1V logic regulator
through a small (5 pA) current source =
S0 use of a buffer on this pin is recommended. o
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1 2 3 4 5 6
1v8 3v3 Lo
R64 MCU2 (DESerializer)
10K u18
P1.0/TACLK/ADC10CLK P2.0/ACLK/A0 <MCU1+27WAKE7UP«SLEEP
DES_MCU_MASTER_SLAVE: P1.1/TAO P2.1/TAINCLK/SMCLK/A1 926_GPO_GPIO
LR65 DES_MCU_DATA_AVAILABLE: P1.2/TA1 P2.2/TA0/A2 7 'CAM1_GPIO00
10K nCAM3_PASS P1.3/TA2 P2.3/TA1/A3/VREF-/VEREF- 5 'CAM2_GPIO00 A
U19 NnCAM3_LOCK P1.4/SMCLK/TCK 0 'CAM3_GPIO00
5 10 > nRAD1_LOCK fb P1.5/TAOITMS P2.5/ROSC nCAM2_LOCK
GND vce 12C3_1v8_SCL, nRAD1_PASS a1 P1.6/TA1/TDITCLK P2.6/XIN nCAM2_PASS
_1VE_ RE6  $R67 RE8 R69 {R70 o o
e an —| 6 nl2C3 SWITCH 4.7K 4.7K 200K 47K 34.7K > nCAM1_LOCK 36 P1.7/TA2/TDO/TDI P2.7/XOUT nCAM1_PASS
OF 12C3_3V3_SCL
DAP L&/ R72 3 skt 3 u20 s F NCAM1_PASS ) P3.0/UCBOSTE/UCAOCLK/AS P4.0/TBO AM1_PDB
47K 47K >—4<i> 2D+ ® 7 L1 SCL 5 P3.1/UCBOSIMO/UCBOSDA P4.1/TB1 AM2_PDB
B p—1 2D- SDA1 SDA2 P3.2/UCBOSOMI/UCBOSCL P4.2/TB2 AM3_PDB
1 8 8 RAD1_BISTC RT3, 0_TX (X1 P3.3/UCBOCLK/UCAOSTE P4.3/TBO/A12 AM1_SEL
12C3_1V8_SCL_CPU, P 1D+ D+ = EN >\2C37 | SDA LIN_TXD: R74 0 RX (1X)1 P3.4/UCAOTXD/UCA0SIMO P4.4/TB1/A13 PLD_RESET
12C3_1V8_SDA_CPU, 1D- D- 12C3_1V8_ SDA) 2 J6 LIN_RXD, P3.5/UCAORXD/UCAOSOMI P4.5TB2/A14 AM1_GPIO01
1SR291AORSES VREF1 RAD1_PDB: P3.6/A6 P4.6/TBOUTH/A15 AM2_GPI001
TS3USB221AQRSERQ1 z VREF2 GND 1 ; nl2C3 SWITICH 2 P3.7/A7 P4.7/TBCLK 2 AM3_GPI001
R75 PCA9306DCUR-Q1 3 TDIO1 FJ0
10K SBWTCKI En TEST:;BWTCIIDIO
PECO3SAAN " QFN PAD :1
—L_ca6 38 AvCC AVSS 1
pvce DVSSs
2200pF F 39 bvee pvss —+
S1 3v3_LDO
MSP430F2272IRHA
of
R76
pne pne 7
: IXRX)1__ R73,, 0 o
0T 3 |9 8
SBWTCK1 4
“informati 510
nformation RX(IX)1| _R7§,, 0 6 |
Because of the needed voltage divider from MCU to CPU the datalines [p]1]d
DES_MASTER_SLAVE
PWR_MCU_MASTER_SLAVE 851-43-006-10-001000
DES_MCU_DATA_AVAILABLE
PWR_MCU_DATA_AVAILABLE
are per default sending to the CPU, without modifiying you cannot receive Text String
signals on the MCU side. Programming through SPI Bi Wire
3V3 LDO
R79
PNP3, pne 8
3v3 LDO TX (RX)2 R8Q,, 0 o
TDI02 g
SBWTCKZ
Re1 MCU1 (Power) 9
310K u21 RX(TX)2__R82,, 0 >
29 pne
n5V_SW_FAULT_CAM1 Y, 22y P1.0/TACLK/ADC10CLK P2.0/ACLK/AOQ [<2 INA200_CMPOUT_CAM1 851-43-006-10-001000
n5V_SW_FAULT_CAM2 ), P1.1/TAO P2.1/TAINCLK/SMCLK/A1 INA200_CMPOUT_CAM2
n5V_SW_FAULT_CAM3 ), P1.2/TA1 P2.2/TAO/A2 (< 7 INA200_CMPOUT_CAM3 = [
1v8 n8V_SW_THM 1% P1.3/TA2 P2.3/TA1/A3/VREF-/VEREF- 8 PG_5V_1A GND
T [»]1]d P1.4/SMCLK/TCK P2.4/TA2IA4VREF+VEREF+ (<2 PG_3V3 Text String
an PWR_MCU_DATA_AVAILABLI P1.5/TAO/TMS P2.5/ROSC <MCU1+2 WAKE_UP+SLEEP
PWR_MCU_MASTER_SL/ P1.6/TA1/TDITCLK P2.6/XIN nINA200_RESET_CAM1
R83  1R84| R85 R86 LR87 e - | K
47K 4.74 200K 47K 34.7K N n8V_SW_ERROR P1.7/TA2/TDOTDI P2.7/XOUT K PG_5V_2A5
: : : : P 12C5_3v3_SCL
3 ez 6 8V7$W7CLK> P3.0/lUCBOSTE/UCAOCLK/AS P4.0/TBO (5; nINA200_RESET_CAM3
12C5_1v8_SCL, 3 L1 SCL: 5 . X P3.1/UCBOSIMO/UCBOSDA P4.1/TB1 7 EN_5V_2A5
12C5_1V8_SDA, SDA1 SDA2 L 4 P3.2/UCBOSOMI/UCBOSCL P4.2/TB2 EN_5V_1A
8 n8V_SW_CS R [ T (RX2 P3.3/UCBOCLK/UCAOSTE P4.3/TBO/A12 Qe R5: T nINA200_RESET_CAM2
EN >\205 3V3_SDA 8V_SW_EN R NI RY (TX)2 P3.4/UCAOTXD/UCAOSIMO P4.4/TB1/A13 0 EN_8V
2 8V_SW_DATAOUT P3.5/UCAORXD/UCAOSOMI P4.5/TB2/A14 EN_1v8
7 VREF1 1 8V_or_n5V_SW_CAM1 P3.6/A6 P4.6/TBOUTH/A15 >926 CONFIG_READY
VREF2 GND Jg BV_or_n5V_SW_CAM: P3.7IA7 P4.7/TBCLK 8V_or_n5V_SW_CAM3
——C49  PCA9306DCUR-Q1 i
=—=C49  PCA9306DCUR-Q1 1 ) TDIO2_ S TR
0.1uF 2 SBWTCKZ 37, 1o
R90 5 ] STISBWTCK 4
10K 14 QFN PAD 1
PECO3SAAN C50 35| AVCC AVSS [
2200pF 2 30 | DVCC Dvss
pvce DVSS
~ MSP430F2272IRHA
= C! 296-21441-1-ND
595-MSP430F2272IRHAT
1537189
i
GND
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[“INFORMATION

LIN
TXD -- Transmit input/output

RXD - Receive Output

Vsup - Supply Voltage

EN - Enable input, internal pull down

NWAKE - high voltage input, to wake up from sleep

3v3 LDO A P
VIN_PROTECT INHIBIT - switches Vsupply to the pin = 17V
TPIC A
R92 LIN DRIVER o A0, A1, A2 are defining the 12C address via digital logic
100k G enables the device outputs
> MCU1+2_WAKE_UP+SLEEP
For the HVDA100, the RXD pin is an output, and the TXD pin
U023 is an input.
1 8 1
LIN_RXD 22 LT MGSF1NO2LT1G
NLIN_END) 2ol EN vsup L R93
4.7K
3 o NWAKE LN - 10
Ugs max 20V
LIN_TXD ) 45 XD GND 2 L cs3 Tz_%m g o
SNB5HVDAT00QDRQ1 0.1pF " T —
PECO3SAAN
o
NWake (High Voltage Wake Up Input)
NWake is a high-voltage input used to wake up from sleep mode. NWake is usually STNMBZZVECTS
connected to an external
switch in the application. A low on NWake that is asserted longer than the filter time
(INWAKE) results in a local
wake-up. NWake provides an internal pullup source to VSUP.
B
V3
yellow
55
21 0.1pF
Hvee onp |64
yellow
D7
4 125_3v3_SDAY>—2— SDA scL & K12c5_3v3_scL
DRNO orv7 14
c
yellow 13
o Do DRN1 DRNG 0 oo
402 : N : i e orNs [~ : K : 402
7 6, 11 W
DRN3 DRN4
R100 R101
yellow b2 P a0 yolow
0 0
R102 4 s |- ° R103 l
[ G A0 3
g TPIC2810
R10} R106 $R107
PNP2y Trios pDAP| 3 "3 DAP -
0
D
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&
INFORMATION
) . Iry -
BISTEN builtin self test enable pin, I12C 0x24, overrides external free data lines which can
PDB enable pin, no I2C register DATA 12 (PIN14)
7
cha WF g?uF DATA13 (PIN13)
: OEN output enable pin, 12C Ox1F, overrides external DATA15 (PIN36)
L DATA14 (PIN35)
oo 0SS_SEL output sleep state pin, 12C 0x1F, overrrides external BUT NOT as GPIO!
CAM1_VDDR SEL mux selection pin, no 12C register A
€59 12C Adress 0x65 0xCA [2C 0x00 overrides ID[x] 2 N
LOCK PLL lock status, 12C 0x1C PAD_80-MIL 'E%—c
23 e
®—o' o
CAM1 VDDSSCG PASS error status of BIST, 12C 0x25 we PaD_so-miL @5 T8
Consumption ’ °
Aptina: APO101 128.8mW + AR0132 460mW-= 588.8 l <1
Omnivision: OV10635 535mW OV10640 =535.0
choosen and added: worst case > Aptina 650mW 5%21 oF M‘ga
GRD CAMT_VSYNC 11
all voltage levels to the cpu are 1.8V CAM1 = " N Y
L6 /B%MﬁAX*OQSMD CAM1 VDDPLL the rosenberger connector changed to 59520X-40MT5-Z but has the same footprint as GND PAD Seam Mg 21
- v g _80-MiC'g,
~ Loss —Lcss —Lcer e SESRCHONTOZ Lo = o CAVTROUT 1 T®
Tootr IU‘“‘FI" TF do ot connect cam 2.and 3 to thelr own 12C. they wil be connected on the connecter of Uza 001WF AT ROUT 095 1®
= CAMAVDDD 17 lyppp vopio 22 =— 2 gﬁ 33j 8§
i GPIOs: e = 0
L7 BLM15AX102SN1D o ptnasCenolGRIOseIMACERRST) CAM1_VDDR 36 20 o i Cﬁ R 33 gg
A > _ CAM1 vDDCMLo | GPIOT as IMAGE_PWDN, GPIO2 Clockout, GPIO3 as Clockin SAMIVDRR 36 vppr VDDIO2 T ROUT 0 °
& C69 PECO2SAAN CAMI_ROUT 03
Lo Lon L crn OV i using GPIO3 and GPIO4 for clock too. GPIO1 and GPIO2 are not shown CAM1 VDDSSCG 3 00TUF CAMTROUT 0r—50
0otF L o1pF 1 22pF I —| REDIOS 5
] default setting of the 914 is everything OFF = ° R
The connector from the adapter board of GAM1 is connected to the stereo camera CAMT VDDPLL 45 |\ppp e AGND ROUT 00 M
connector of the mainboard with the annotation CAM_S1. ROUT[0] - 2 °
CAM1_VDDCMLO o 40 ROUI] gg vﬁ R 33 g; 1263 1V8_SCL_CPU
CAM!1 is on the adapter board located above CAM2. VDDCMLO ROUT[2] = = 12C3_1V8_SDA_CPU = ° PDNP
an 31 VDDCML1 ROUT[3] 2 CAl ROUT 03 CAM1 10 914 IR1100°
S AMT_ROUT 04 CAM1_GPIO_01 914 2 o R110pap
73 |[0AuF 32 CAMT_ROUT 05 CAM1_GPIO 03 3
CAM2_RINO_P. C74 |[0.047pF 33 ] RINT* ROUIE] CAMT ROUT 06 CAM1_GPIO. 7]
CAM2_RINO_N - RIN1- ROUTIE] — o—e 0% o
59520X-400L5-Z —-RINO. P RO CAMT_ROUT 07 PAD_80-MIL oo
c75 42, ] oo ROUT{B} CAMT ROUT 08 PAD_so-MiL €36 9
11 41 CAMT_ROUT 09 = PAD_g0-MiIL @ MP1
) RINO* ROUTIS) CAMT_ROUT_10 MP2
| 0.1pF ROLII0] CAMT ROUT 11
V13 CAM1_5Vor8v CAM1 GPIO 00 914 28| (oo ng},‘qg CAM1_HSYNC 54104-3631
L8 c76 CAMT_GPIO 01 014 _27] 500l VoG 2 CAl YNC =
R112 R113 A\ 1 CAM1 _GPIO 02 2 1] 8 CAM1_PCLK GND
I GPIO[2] PCLK L
ISR 1K 1K N4 [ CAM1 GPIO 03 25,71 0 0
EEEE Lo 1o R114 0.0474F CAMT MODE 3] 5008 ook 28
78 = ==c80 49.9 1v8 47
47uh 100 01 0.1F 4.7uF 0.1uF [ 4.7uF TR R116 G, U RASS
10K ¥ CAwisEL o Rite o a6 oor R117
C81 1v8 R 10K OEN 1v8 402
R 402
Ri23 (L N — gt 0SS _SEL 10x(0] (22— ?Olﬁi—T
GND camt_poB3>—0 BISTEN T R125 N
P8 )>— e 3,01k
pne 12C3_1v8_SCL. £y scL R126 vellow  xNgFD13 74D14 orange
12C3_1V8_SDA. SDA c
1v8 10.0k N N
CAM1_GPIO00 >>—‘ CAM1_GPIO01 >>—‘ CAMtSEL>>—‘ — 1Dx{1] (<24 q nCAM1_LOCK
R127 R128 R129 R130 Kemoute gRp RES R131 Ny ) MCAM1_PASS
8.45k 8.45Kk 8.45k 10.0k c82 3.01k R132 4 R133 4
CAM1_GPIO 00 914 CAM1 GPIO 01 914 CAM1_SEL 914 CAM1 MODE  J14 1y ne l H CIETD - 10K Q4 0K Qs
R134 R135 R136 R137 S 0.1pF CMLOUTN RES 1< o
10K 10K 310K 3301k & *
DSG0UBST4ATRHSTQT =
GND
L 1"12C Address with IDX[0]=3k and IDx{1}=3k
GND =, MoxwRrHISTISM L
<emoutn Address 8 0 appended (WRITE): 0xCA
J15 ca3
1
pap i}
0.1F
Seet
MCX2J2P?H?ST?SM1
D
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N
INFORMATION
12C5 will be covered by connector from “available GPIOS:
CcAM2 DATA13 (PIN13)
DATA12 (PIN14)
Jumper on CPU Mainboard available from DATA14 (PIN35)
RESET/GPIO3 to CPU pin D14 DATA15 (PIN36)
The connector from the adapter board of
CAM2 is connected to the main image
S CAM2 VDDD sensor connector of the mainboard with the A
T ee Legs annotation CAM.
Cooter Jo.1ur CAM2 is on the adapter board located in the
middle.
1v8 16
i CAM2 VDDR - - T [
ce6  ——cs7 l l o
0.01uF L 0.14F cos ==Ceo_ e
1 7w e
GND
CAM2 VDDSSCG re —
T T CAMZ PCLK °
Co0 Ccot 7
0.01pF [ 0.14F = CAMZ VSYNC__11_| @
co2 oD CAM2 HSYNC , 0 R1381
= 0.01pF R139
aHD PWR_MCU_MASTER_SLAVE) v °
= DES_MCU_MASTER_SLAVE>— byl CAM2 ROUT 11 °
L11 BLM15AX102SN1D CAM?2 S S - 8.45K CAMZ_ROUT_10
A\ o o CAM2_VDDPLL CAM2_ROUT_09 -
S R141 R14p CAMZ_ROUT 08 >4
Lo Lou 10K 10K| CAM2 ROUT 07
001uF L 0aF L u2s CAM2_ROUT 06
CAM2 VDOD 17 | VDDD VDDIO1 :2 =0 g? ad B
417 CA UT 03
L12 BLM15AX102SN1D CAM2 VDDR 36 2 CAM2 ROUT 02 >
O CAM2_VDDCMLO VIZER Vieerez 1
SV S CAM2 VDDSSCG 3 |\ opecie VoDIo3 PECOZSAAN CAMZ_ROUT 01 b4
0.01uF L 0.1uF [ 22F CAMZ ROUT 00 26 | @
= . P
CAM2_VDDPLL 45 | \yoppLL GND 20 1Ve SoA e ba
ROUTE CAM2 ROU 1. CAWZ GPIO 00 013, R1420
ROUTH CAM2_ROU CAM2_GPIO_01 14m' 2 R1440
CAM2 VDDCMLO o 40 ANZ R CAMZ GPIO
T et vooano ROLITE CAM2_ROU CAMZ2_GPIO_02 pnp
VDDCML1 ROUT(3] AR R145 =T
3 ROUT[4] CAVE ROU DES_MCU_DATA_AVAILABLE ) o T® —
oo RINT+ ROUTIS] P—e—Cans R 8452149 T | wer
RIN1- ROUTIS] P—~e——& 75ROy PWR_MCU_DATA_AVAILABLE )} o RT4T T
59S20X-400L5-Z > CAM2_RINO_P c101 a2 | o sgil{;} CAM2 ROUT 08 - 10K 4R148
. l a1l Ao, ] CAM2 ROUT 09 10K 54704-3631
onr RouTa) e P9
CAM2_5Vor8V/ CAM2_GPIO 00 914 CAMZ_HSYNC
18 P> CANZ_RINON c102 CAM2 GPIO 01 914 A HotNe CAM2 VSYNC 31
p 1 CAM2_GPIO 02 [1] CAl LK PAD_80-MIL
= of = 1T CAl GPIO 03 GPIO[2] PCLK
Il Z( T GPIO[3]
EEEE BLM1BAG102SN1D [R151 0.047F CAM2 MODE 48
C103 C104 C105—==C106 49.9 1v8 MODE ;ﬁgg a7
Al 100 ot 0AWF | 47uF 0AWF | 47pF T R153 R155 0, 0, oos .
10K R156_Q, 4
= Ve R157 0K N 1v8
o 10uF | __§RI58 10K o amL 1Dx(0] k28 R159 T
R160 0\ e (0] 8 o0k orange
[ R161 yellow
camz_poB ) R18Zn-2 12C3_1V8_SCL 2‘ scL R163 1.0k o of
12C3_1V8_SDA, SDA L nCAM2_PASS
10.0k
cxxmzﬁwouo)}—‘ CAMZﬁPlom))—‘ 2 N NnCAM2_LOCK
R166 R167 i 7 il Rig4 R165 4
2g.45k .45k R168 = R169 P a6 o ar
CAM2 GPIO 00 914 CAM2 GPIO 01 914 10.0k c108 GRD 11.0k N R
CAM2 MODE 38
Sowr L -
10K 10K [R172 0.1pF !
2,01k p]1]d DAP .
DSS0UBSTAATRHSTQA
GND
c109
&
CMLOUTN 12C Address with IDX[0]=11k and IDx[1}=11k
01uF Address7’b: 0x6A
][ d . Address 8'b 0 appended (WRITE): 0xD4
D
Designed for: Public Release [Mod. Date: 8/18/2014
Project Tille: Remote Camera and Radar Expansion, SAT0074 %TEXAS
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Texas Instruments and/or s licensors do not warrant the aceuracy or ofthis orany i Gontained therein. Texas Instruments andlor its licensors do ot | SVN Rev: _Not in version control | Assembly Variant: Variant name not [Sheet 9 of 13
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INFORMATION available GPIOS:
DATA13 (PIN13)
12C will be covered by connector from CAM1 DATA12 (PIN14)
DATA14 (PIN35)
CAM3 VDDD The connector from the adapter board of CAM3 is DATA15 (PIN36)
Yt connected to the stereo camera connector of the
c110 c111 mainboard with the annotation CAM_S2.
001F g O.1WF CAM1 is on the adapter board located above CAM2. A
= a9
GRD PAD_8O-MIL 32
. CAM3_VDDR 2 | o
C112_ ==C113 33 T
001F L 0.4pF pap_so-miL @ ¥5 9
<o
CAM3 VDDSSCG 1v8 CAM3 PCLK 9 o
. e 10
CAMZ VSYNC__11_| o
CAM3 HSYNC,, 12 R1730 1
C116 ==c118 13
0.01pF 4.7yF 120 35 pap so-mi @7 T
2 pAD| 80-miL ®EAM3 ROUT 1115 | 9
= 1 CAM3 ROUT_10__16
L16 BLM15AX102SN1D GND CAM3 ROUT 09_17_| o
A CAM3 VDDPLL CAM3 PECOZSAAI CAM3 ROUT 08
& CAM3_ROUT 07 -
lC’HQ l(:120l(:121 l(:122 CAl ROI 06
001F L 04pF L 47pF U26 0.01pF CAM3_ROUT 05 o
nd CAM3 VDDD 17 oo Vooior 24 3v3 LDO CAMS ROUT 0z >
GND CAM3 ROUT 0224
L17 BLM15AX102SN1D CAM3 VDDR 36 5
A\ o o CAM3_VDDCMLO VDD \pRioz 4 B
& T T CANG ROUT 01
C124 C125==C126 CAM3 VDDSSCG 3 CAM3 _ROUT 00 o
0.014F O.ApF L 220F VDDSSCG VDDIO3
> 12C3_1V8_SCL_CPU [»]i]d
CAM3 VDDPLL 45 |\ pooy | 263 1VE_SDACPU CAMS GPIO 00 014, R1750
RoUT[o) 24— CAM3 ROUT 0! PECOZSAAN 10K CAM3_GPIO 01 914 2 | o [RI760
RO CAM3 ROUT 0 CAM3 GPIO 03 33 pne
CAM3 VDDCMLO o 40 | oo o g CAM3 ROU ol CAM3 GPIO.02 34 | o
D S 12l CAM3 ROU X35
VEZEEL) 28515} CAM3_ROU NLIN_EN N 1 a8 R177 PAD 8o-MIL® 36 TS
32 Al ROU MP1
S5 0] RIN1+ ROUT[5] CAVS ROU 10K NP2
50520X-400L5-Z RINT- sgﬁl{f} AM3 R o
c127 42 CAM3 ROUT 08 54104-3631
a1 RINO- ROUT[8] 3 CAI R 9
RINO+ ROUT[9] 2 CAl ROUT 10
N ROUT[10] =
0.1F T 1 CAMS3 ROUT 11
22 CAM3_5Vor8V CAM3 GPIO 00 914 P10 HSV[NC] 0 CAM3 HSYNC
L18 ci128 CAM3 GPIO 01 914 10} CA YNC
Rize Ri7 D) CAN3 GPIO 02 erion VSYNG CAM3 PCLK
|y ot =) CAl BI0 03 GPIO[2] PCLK
I|I| (T 1K 1K GPIO[3]
BEEE BLM1BAG102SN1D R180 0.047pF CAM3 MODE 48
L9 L20 1-C120 ==C130 = 49.9 We L MODE Py i
47 uH 100 uH 0.1uF 4TF T 30| oog
10K 1 46 o sEL
=—=C133 [1ve 0K 5] den 18
10k | T ¢ 0K g 0SS_SEL 1Dx{0] (<32 o Bige T c
S A1 BISTEN T R1go 100k
cana_poe 3R 2] 100k ellow D18 orange
pne < 12C3_1V8_SCL. £y scL R192 ¥ AN ¢l 9
12C3_1V8_SDA. SDA
1ve 10.0k N N
34
CAM3 GP\OOO))—‘ CAM3 GP\OO1>>—‘ IDx{1] q ;nCAMS LOCK
- - 44 B -
R193 R194 R195 = RES R196 NCAM3_PASS
8.45k 2845k 10.0k Cc134 GND 100k R197 4 R198 4
&_CAM3 GPIO 00 914 @_CAM3 GPIO 01 014 ¢ CAM3 MODE 00 It 38 | omoute " 10K Q9 10K a1
R199 R200 R201 O e CMLOUTN RES (< N
10K 310K 3.01k o ?
DS90UB914ATRHSTQ1 =
C135 GND
£
CMLOUTN 0 12C Address with IDX[0]=100k and IDx[1}=100k
OAuE Address7': Ox6F
VT pae Address 8b 0 appended (WRITE): 0XDE
D
Designed for: Public Release [Mod. Date: /1812014
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INFORMATION
BISTEN built in self test enable pin, no [2C
PDB enable pin, no 12C register
OEN output enable pin, 12C 0x02 overrides external
0SS_SEL Output Sleep State Select pin, 12C 0x02 overrides external
BISTC BIST Clock select, no 12C A
12C Address 0x2D 0x5A
LOCK status PLL lock, 12C 0x1C
PASS error status of BIST
C136
3v3
L21  BLM15AX102SN1D
A 4.70F —
c137
lC!BB L(3139 s
4.7pF 1uF u27
0.1pF
Ve ;g VDD33_A capRi2 2 s Gio > 926_PASS s7
122 BLM15AX102SN1D VR 42 ,
a) 13 PASS P32
© 3} vooio Lock 22 * PAD_80-MIL
55— vopio ROUTOIRO/GPIO0 [<E5<C CPLD_SPI_CLK
VDDIO ROUT1/R1/GPIO1 39 CPLD_SPI_MOSI >9267LOCK
5 ROUT2IR2 P393 926_ROUT2_SYNC1_HS 38
CAPP12 ROUT3R3 _ROUT3_SYNC2_VS
ROUT4/R4 _ROUT4_SYNC3_DE y -
%8 capizs ROUTS/RS 26_ROUT5_DATA_DO PAD_80-MIy ellow
T ROUT6IRG ROUT6_DATA D1 v X 8
I L4 capLra ROUT7RT _ROUT7_DATA_D2
RIN3 P N N
8
ROUTB/GO/GPIO2 [<52< CPLD_SPI_CS [ nRAD1_PASS
e 1 O-1WF c150 IN3 N gg RIN+ ROUT9/G1/GPIO3 ; R20§ O, PLD_SPI_MISO ) ;nRADtLocK
O Rao7 }«L RIN- ROUT10/G2 _ROUT10_DATA_D3 R205 R206 4
ma—gmi 0.1pF 151 ROUT11/G3 _ROUT11_DATA_D4 at a2
O Roe8 51 ROUT12/G4 _ROUT12_DATA D5 [pog7 10K 10K
ms—gm—c C1526RD CMF ROUT13/G5 26_ROUT13_DATA_D6 3 o o
o i 0.14Fs2 ROUT14/G6 _ROUT14_DATA D7 DAP
o CMLOUTP 4 s CMLOUTP ROUT15/G7 _ROUT15_DATA_D8 =
T o.1uF PR, 55 GND
o CMLOUTN( 58 CMLOUTN ROUT16/B0/GPO_REG4 19 O‘v/RVg@ 926_GPO_GPIO ||
D4520D-40MAS-Z Ve 0.1pF pne ROUT17/B1/GPO_REG5/12S_DB :5 = o
R209 10K " ROUT18/B2 P— _ROUT18_DATA_D9 PAD_80-MIL
RS0 10K 3351 0SS_SEL BIROUT1O P _ROUT19_DATA_D10
GRD T 3475 OEN B4/IROUT20 P— _ROUT20_DATA_D11
r212 DAP 926_BISTEN ) RT3 oo BISTEN BS/ROUT21 P _ROUT21_DATA_D12
RAD1_BISTC ) - o ® T BISTC/INTB_IN B6/ROUT22 ROUT22_DATA D13 40
8.45k e R215 0, [i PDB B7TROUTZI @
926_BISTC ) R217 R218 T s R21an> DP/}'DPSOVMIL
2 HS pP———WA——>> 926 HS R21
10K 10K R220 = 4 12C5_3V3_SDA, g SDA Vs ; - VS
12C5_3V3_SCL scL DE 0 M
PCLK P2 35976 PCLK PAD_80-MIL
4 42 c
IDx GPO_REGB/I2S_CLK P
1S2_WC/GPO_REGT P+ PAD_80-MIL 43
1S2_DAIGPO_REG6 T——.
MCLK PAD_80-MIL 44
- MODE_SEL RESO A; PAD_80-MIL 45
MCU RAD1_PDB R223 RES1
Input for hig| RADLPDB)W NC PAD PAD_80-MIL
Output for low p]1]d Dsg0UBSZ6QSQNOPE
&
12C Address with IDx=294k and 40.2k
Address7'b: 0x2D
Address 8b 0 appended: 0x5A
D
Designed for: Public Release [Mod. Date: 8/18/2014.
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C157
0.1pF

C158
0.1pF

C159
0.1yF

Q13
TR-IRLML2402

i 9 ¢

ﬁ o - o

o |

= &

[ R246 A R247

3 $47K 4 47K

=) [al

9 9

T g

Ol Ol

3v3
R265
yellow D24 yellow

Q16
TRIRLML2402

8

3 N 2 N

2 E

e =

2 R283 g R284

> 47K 2 47K

w 9

B a|

< O]

o

&

(=]

g

&

Ol

ws
{R285 1R286 LR287
10K $10K 310K
CPLD Sw1
CPLD_SW2
CPLD_SW3
30

olo
olo

olo

HEADER_TMM-103-01-G-D-RA

XA2C256-8VQG100Q

V8
["INFORMATION
U28C the cpld is splitinto parts A,B,C,D.E
we 12C for the 926 is coming from FPC connector CAM1
> ARSI EVatT00Q s 5 Data D15 and D14 are not used. So 2 GPIOs are available
C160 C161 ——=C162
Towr o 4TuF XA2C256-8VQG100Q J24 =
GND N
GND GND
R231
K CPLD_RESET
33
< 926_CONFIG_READY
8.45k
R236 —
10K
U288 1v8
U28A ; 10, Gsriled? =
1v8 ; % GiD R237
926_ROUT12_DATA_D5) 5230 fo z [ <«>95——.PAD 80-MIL 7K 425
926_ROUT13_DATA_D6 v T o < iclprer—K 926_PASS R240 5
Ro42 926_ROUT14_DATA_ D7, Bk 0 o [ P . Z %
926_ROUT15_DATA_DS! 0 /0, GT 926_BISTEN -m 47
Jor 47K ! _DATA_DEZ 72 b g = PAD_80-MIL'g o 1__CPLD GPIO_15
— 2 R245  926_ROUT18_DATA_ D9, Bk o 1o, 926_BISTC a8 PEC02SAAN = e O O 3 CPLD 1050 DATA D15
[ P CPLD BISTEN LED o s 79% PAD_80-MIL b 9 ST —cribios DATA DTS
CPLD_OSCI_LED o e PAD_80-MIL s 18 o] 7 _CPLD 1047 DATA D12
PEC02SAAN PAD_BO-MIL_ 51 PAD_80-MIL
cpLD spi Lep @567 o 0 b 599 PAD_80-ML § 1S i crpiose 8
PAD_80-MIL 54 g 58] so ML 54 g 5 e = PAD_s0-WilL Qals o CPLD 1040
1 — @ 567 PAD_80-MIL CPLD 1041
926_ROUT19_DATA_D10, (9] I O O
926 ROUT20 DATA D 0 5 PAD_g0-NL CPLD 1042
| _DATA_D11 0 1" o o
i 926_ROUT21_DATA D12, o] I PAD_80-MIL CPLD GPIO 14 O O
GND ey A2 3 7 —@ 57 PAD_80-MIL 2__CPLD ENA HS R2520 © o] 21 CPLD 1023 DATA D8
- DATAL LD_FRAME VALID D 52 M0 T @ PAD_80-MIL C926_L0CK 1 CPLD_DE © o] 23 CPLD START VS
PAD_80-MIL 60 @ E i Pyl ! 1v8 S o] 25 _CPLD 1045 DATA D10
PAD_BO-MIL 62 @ 2 i3 R500 47K @ PAD_80-MIL PECO2SAAN CPLD_PCLK © O] 27 CPLD 1044 DATA D9
PAD_80-MIL 64 5 i Py 5 o
Rosa CPLD_SW3 2 7 @ PAD_80-MIL R253 CPLD_IO A D A_D 5 o CPLD_1046_DATA D11
R2%5 CPLD A D CPLD 1038 DATA D: CPLD 1049 DATA D14
926_ROUT11_DATA_D4, R256 e} I R25" SIE P00 2D CPLD 1037 DATAD. 0 O
926_ROUT10_DATA_D3; S1E R258 o I RS9 S1E <FLD D P00 DATA D O O
926_ROUT7_DATA_D2, S1E R260" o [1 R2GT S1E PO 10 D PAD. 80-MIL58 = O O —
926_ROUT6_DATA_D1 S1E o] [ S1E = = 0 O ¢
X _DATA_ R0 ZA A R263 CPLD A D T
926_ROUT5_DATA_DO R266 S1E o I o R26T SPID 16 D
926_ROUT4_SYNC3_DE, S1E ) 11 R26 S1E SFo 10 D R st
CPLD_SPI_CLK S1E o [ R26Y" 51 SFID o D =
CPLD_SPI_MOSI o 11 R270 S1E <Fib 1o D
5iE Ll | E—
-SPL CPLD GPIO 14 o Ra7z ¢ CPLD A D4
Ro74 CPLD GPIO 15 o R27¢ 54 CPLD PCLK
R275
926_ROUT3_SYNC2_VS ROTE /0 S1E R ggtg EL/;RLSVS
926_ROUT2_SYNC1_HS, S1E ot PO W2 I8} 5 s S1E s
- = _.
CPLD CLK N R o I PAD_80-MIL R278 CPLD 1038 DATA D3
N CPLD_SW1 2 Rary CPLD 1037 DATA D2
gz“‘s; R280 oenRs E IS e e CPLD 1036 DATA D1 c
926_VS. °%-4/0, GCKO e —ro:
s1E 2. Q0 aok1 B Vlloces b SiE CPLD_035_DATA DO
926_PCLK, XAZCZ56-8VQGT00Q  XAZC256-8VaGT00Q
PAD_80-MIL 68
ws
o R288 R289
— 3 CPLD _CLK_IN
R290 , 0 49.9
A OE/STANDBY ~ GND
—==C166 CSX-750FMB29491200T R291
0.1uF 29.4912MHZ 0
J29
2
1
)
PECO2SAAN
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A
PCB
LOGO -
Texas Instruments You should delete the nylon screws/standoffs and/or the
bumpons as needed for your design (or substitute other parts
from Hardware.IntLib). Bumpons are cheaper, but provide less
clearance.
FID1 FID2 FID3 —
Deleting anything else from this page may result in your EVM
submission being rejected (until you add them back).
Update the Label Text in the Label Table as needed for each
Assembly Variant.
You can delete this note too.
B
Label Table
Variant Label Text
001 ChangeMe!
002 ChangeMe!
1
Label Assembly Note
This Assembly Note is for PCB labels only
722 c
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed
723
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
zz4
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
D
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IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, 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 components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2014, Texas Instruments Incorporated
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