Revision History

Rev ECN # Approved Date Approved by Notes
N/A N/A N/A N/A N/A
| ———————————————————————————————————— =
7 TIDA-D20010 |
Protection |
| 3 —
Clreuit
I I
I I
I - I
> Reverse Ffﬂlarrt'_.r
I Protection I
| ¢ |
I I
| ; e |
- I TPS1H100-C1 &—» Filter Circuit — = LMRIGO0E-C11 | LaunchPadm
I Y R | A Ak
[ WICC WICC [ |
| v I | |
| (X | 12C |
[ \‘ \x \. TLOGCST16-021 (- TPS7B4250-01 — QPT3001-01 |
| :  CUEEE lserial interface :
: 16-chanmels I * : |
[ ¢ I Analog output |
SNT4LV4051- [ Ay Ade channel
| DRVB912-01 |¢— of ' i '
]
| DRV5055-Q1 - |
I -
| |Digital Controd Interface
I I
| Analog output
I
I [
B i i g e e e J
Brushed MNTC
¥  DCMotor :@1
-y .
Y .
-
: Ay
L |
L N
Orderable: ChangeMe! Designed for: Public Release [Mod. Date: 12/4/2018
TID #: 020010 Project Title: Automotive HVAC Control with HMI Reference Desi % TeXAS
Number: TIDA-020010 [Rev: E1 |Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:1 of 3
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: HYA HMI_CoverSheet.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Levan Bidzishvili Contact: http://www.ti.com/support © Texas Instruments 2018
2 3 4 5 6




1 ‘ 2 ‘ 3 ‘ 4 5 6
pp y p U700
V_supply o ° o 16 2 DC OuUT1
| m ouT1
C700
U600 50V VCCa3Vv3 6 {vop oUT2 L-23DC 0UT2
V_suoply 3 4 track lC701 $R700 D700 <R70ISLEEP 8 |==
_i VIN vouT + a7gF 310k Ay a7 > SLEEP oura L_14DC 0UT3
C600 VCC 3V 1 |— C601 1 2 12 | FAuLT A
0.1uF GND 2 0.1uF
63610i GND -5 APT1608SYCK SDI 5. spi ouTa |-_11DC OUT4
-lu e
GND SDO 7 {spo
T TPS7B4250QDBVRQ1 ouTs |3 DC OUTS J700
= = Iscs 19 |scs DCOUTL 1 [ o] 2 DCoOUT2
GND GND DCOUT3_3 | e &l 4 DCOUT4
AVSup: DY SCK 20 | 5ok oUTe L_10DC 0UT6 DCOUTs 5 | g gl 6 DC OUTG
lout: 50 mA DC OU__7 7’le @ 8 DC OU__B
g DCOUT9 9 | o a | 10 DC OUTIO
oUT7 k4_DC 0uT? DC OUTI1 11 | o o | 12 DC OUTI2
15912120 —
ouTs |-_22DC OUT8
oUTg L8 DC 0UT9
ouT10 |-_15DC OUT10
o DC_OUTL1
13| GND ouT11 1L
5‘5‘ GND
1 GND OUT12 |._18DC OUT12
= B
GND DRV8912PWPRQ1
. . z
8. Sensor Signal Interface 9. LaunchPad Interface: MSP430F5529 Vsup: 1836V
U800 VCC 3V3
VCC 3v3 16 13Tsensel J900 J901
vee Vo [T14Tsense2 vee 3y3 R903 tP+3v3 1 [ 12 LP+sv uxA 1 ol2 oD
C800 [sense3 0 3 4 GND UX B 3 4 GCLK
Y2 ———— O O O O —
0UF _ Mux Al |, 8 sense4 \VZ 515 ols SINL flt D900 UX_C 5 5 ols =
va [sense5 715 ol-8 COS1 fit BAS316,115 HS IN 715 ol-8 GND
MUX B10 | g vs5 |—5_Tsense6 R900 £RI01 RESET 9 15 ot SIN2 flt HS DIAG 9 o ot}
v6 [—2_Tsense7 4.7k 347K 1 15 ol 12 COS2 flt BLANK 1 ls ol 12 SDI
MUX C 9 4 Tsenses SCK 13 14 R902  Tsenseout LATCH 13 14_SDO
1 © Y7 O O O O
—= 15 |5 ol 16 100 HS DIAG STAT15 [ 5 & 16
GND 6 | INH com | -3 _TsenseOut SCL 17 o O 18 17 o O 18 /SCS
SDAL 19 20 19 20 /SLEEP
; * o o D901 o O
gng 3 66953-010LF BAS316,115 66953-010LF
[¢]
R906 =
— SN74LVA0SIAQPWRQL = SINL k ‘I SINZ_fit Below are the pins exposed @ the MSP-EXP430F5529LP BoosterPack connector.
GND GND 1.0 C900 —_— Also shown are functions that map with the BoosterPack pinout standard. Refer to the MSP430FG5529 Datashest for additional details.
20V GND NOTE: Seme LannchPads & BoosterPacks do not 100% comply with the standard, so please check your specific LaunchPad to ensure pin compatibility.
220pF (") Denotes I/O pins that are interrupt-capable.
** Bome LaunchPads do not have a GPIO here. De-prioritize this pin when making a BoosterPack.
? BeostarPack sandard | MSP-EXP430FS539LP Pin map MEP- Pin map standard
GND +3.3 ]
. cost R07 "~ cost fit g 3.3V g © *pER UNDY
sup: 2.5-5.5V CB8 Pes g @ }{Fz.0 D) (crio_ {_ () )
Isup: 40UA@5.5V 1.0k L co01 UCAO0SOMI ' paa . * ()5 SMCLE ; TA2CLE SPICS wrew  HGPIO  H_ (0 )
20V UCAOSIMO Jfi[=Flpas); P3.3 g = L PT.4 Hov TR GPIO**
220pF GBoUT | TAICLK JGTETNRY « MPP-EXPOOFGOZOLE g }E5T
s CB6 YW.TH) P66 5 » o coc0000 @ « Y P30 UCBOSDA o MOSI
= UCAOSTE TEIEISFd) P3.2 g = Ll -~ L P31 * UCBOSCL MISC
oo roog NP vceosTe JucaccikJUevnag -\ - - . (U)] RTCCLX ] DMAED (SPICS vy HGPIO JCO1)
GND___ 1 | g o1 2 GND SINZ_ 0w o SIN2 fit PM_UCBISOMI Paa o 11 . (@)} TA2.0 C0))
Viack 3 |g gf 4 V irack 1.0k PM_UCBISIMO N3 i e| (Pa.1 § o daBEgaaERd o Tgzm
Tsensel 5 | o« = | 6 Tsense? ——C902 L - oo :
® o 20V =l
Teones 5 T® T 55 Toonees 220pF +5v B, '| o I' (P
Tsense7 11 [ ® @1 12 Tsenses ae =4 I B — 2T HOHTR2 ]
e o = womprso g (| i IR B0 TR00
15912120 GND (Al HEIE! . . (
cosz R909 o COS2 fit Emrea o o .4 0 3 0O §)-
1.0k co03 (A3 HEIK +
V4 T 20v (At HETED—p * g0y PM_UCBICLK SPM UCKISTE
220pF (al2 He= i * « s 7Ny PM_UCBISTE 3 PM_UCAICLE
TBO.6 § P3.6 . ® P37
= BO.S 3 P3.5 . . PE.2
GND
Orderable: ChangeMe! Designed for: Public Release [Mod. Date: 12/3/2018
TID #: 020010 Project Title: Automotive HVAC Control with HMI Reference Desi % TeXAS
Number: TIDA-020010 [Rev: E1 |Sheet Title: INSTRUMENTS

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:2 of 3

warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: HVA HMI_p2.SchDoc [Size: B http://www.ti.com

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Levan Bidzishvili Contact: http://www.ti.com/support © Texas Instruments 2018
1 2 3 4 5 6




1 2 3 4 ‘ 5 6
1. Protection Circuit, Power Supply - id -
2. High Side Switch
U100
D100 L1000
s s I’ I’ 12 VIN BST -2
680nH
B360AM-13-F VIN cioo L D200
9 12 0.1uF 1
J100 C101 EN ?\‘Vg 3 4.7uH VCC 3v3 V_bat 3
o1 V_bat 100V 1 | penD C10% . 2
o 2 GND 0.047uF D101 C163—C104 C185—=C106 ——C107 —=—=C108 —=—C109 | penp PG |8 R101 | MR vCC 50V 3 R204
TPSMD26A| 50V | 50V 50V 50V 50V 50V 10k 10pF| 4.7k U200 PDS5100HQ-13
1727010 26V 2.2uf 2.2uF 2.2uf 2.2uF 4.7uF 4.7uF | 0.22uF 5 7
vce FB x
C113 1A ak=s3%| HS IN o 3 N vs -8
100V PG 1P100 $R102 R R200 V47K ve 9
0.047uF 343.2k 100mA—]  dkiK= 15% 10
¢ cli4 AGND |8 TPSMLAMM W . HS DIAG STAT u | S
e hd d d e hd 16V SomA—] dKK =47% R203 477k
= 1pF 1 \ HS DIAG 12 [P out L5 J200
GND LMR36006AQRNXRQ1 = = “BmAc] KK R201 "477k - ouT 6 1 - 2
AGND G 13 7 -
o K = 180% CL ouT o o
V e Figure 29. Current Sense Accuracy 15-91-2040
AGND R202 1
NT100 = ——NC
AGND GND Vs: 5-40 V. 620 1411 NG GND is
Net-Tie Isup: 10 mA@5V == NC PAD
Rdson: 100-166 mOhm@5Vs,
25<T<150 = TPSTHI00AQPWPRQL =
WD =ER GND GND
Rcl = (Vcl_th * Kcl)/lout =
(1.233*2000)/3.9 = 620
VCC 3v3 g
D302
4 Ay D303
' 1 2 ouT9 OuUT11 2 1 b
U300
VLMR334BACB-GS08 %y vce 3y3
VCC 3v3 a 35 Voo NU 7 Red LW T67C-S2V]-5K8L-Z
OUTRO 8 ouTo D304 White R300
$R30MPT1608SYCK  gR302 OUTRO |9 OUTL 7 D305 U400 10k
C301 C302 $1.0k // 4.7k p 1 2 OouTo ouTs8 2 1 b
4.7uF | 0.1uF 1 N 2 20 | == 10 1 4 SCL
ERR NU f—— " VDD SCL
D301 11 OUT2 VLMR334BACB-GS08 ¥ 6 SDA n =
OUTRL 15 ouTs Red LW T67C-S2V}-5K8L-Z ——C300 SDA ﬁI ADDR connected to GND =
—— OUTBl p—5¥—"——— . INT address is 1000 100
= SDI 1 D306 White 0.01uF 2 ~
SDI ADDR |x-5— Vsup: 1.6-3.6 V
GND NU |13 ‘4 D307 Isup: uA
SDO 19 SDo OUTR2 14 OuT4 ¢ 1 2 OuUT5 OouT13 2 1 b p:
ouTsa [—15_OQUTS GND |2
— ¥,
SCK 2. Lsck VLMR334BACB-GS08 ¥ PAD —Z
Red LW T67C-S2V]-5K8L-Z
NU |16 D)?;OS White | OPT3001IDNPRQ1 1
LATCH 3 17 OUT6 D309 — —
LATCH OUTR3 =t 2 A N N
OUTR3 |18 OUT7 . p 1 ’ 2 0uT? ouTi0 2 ‘ 1 ® Q GND GND
GCLK ® 4 23 VLMR334BACB-GS08 /)’
K OUT’;LAJl 22 OUT8 Red LW T67C-S2V]-5K8L-Z
ouT9 D310 White
— > Goik ouTs4 [—2L OUT9 $ e
6 26 1 % 2 OuUT3 OuUT15 2 1 4,
Wl E oo @+ D 4——1 O | 5. Hall-Sensors voup 330
ouTBs 24 OUT1L VLMR334BACB-GS08 Yy :
Red LW T67C-S2V]-5K8L-Z
BLANK 36 29 D312 White U500 U501
BLANK OUT’;LGJ 28 OUT12 4 D313
OUTR6 27__OUT13 Q ® 1 ’ 2 0ouT4 ouT12 2 ‘ 1 ® Q YEE out k2 VCGe3V3 1 |\c out b2 SIN2
34! IREF LY T67K-J2M1-26-Z ¥y
NU 32 Yellow LW T67C-S2V]-5K8L-Z GND -3 C501 GND |3
:;R303 OUTR7 31 0OUT14 D314 White 0.1uF
$2.43 37 NC OUTB? 30 OUT15 {4 D315 DRV5055A1QDBZT DRV5055A1QDBZT
VZ . ® 1 ’ 2 0UT6 ouT14 2 ‘ 1 b .
p SENSE |38 CC_3v3 M n
1 LB T673-L2P1-25-Z ¥ -
= GND |33 C303——C304 Blue VLMR334BACB-GS08 oD
GND 4.7uF 4.7uF D316 Red U502 U503
paD [ & 1 COs1 VCG3V3 COSs2
. < 2 —N—<2 1 3 . vee ouT -2— €O L lvee ouT |2 COS:
TLC6C5716QDAPRQ1 VLMR334BACB-GS08 //
Red VLMR334BACB-GS08 GND |3 C503 GND -3
“Vsup: 3.0-5.5V D318 Red 0-1uF
[_J' by {4 D319 DRV5055A1QDBZT DRV5055A1QDBZT
BV @By = 2 uT2 ouT1 2 1
Riref=2.43k => LED full-scale GND . —4 ¢
current = 20.24mA ¥, —
VLMR334BACB-GS08 ¥ -
Red VLMR334BACB-GS08 GND GND
Red
Orderable: ChangeMe! Designed for: Public Release [Mod. Date: 11/15/2018
TID #: 020010 Project Title: Automotive HVAC Control with HMI Reference Desi % TeXAS
Number: TIDA-020010 [Rev: Sheet Title: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:2 of 3
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: HVA HMI_p1.SchDoc [Size: B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: Levan Bidzishvili Contact: http://www.ti.com/support © Texas Instruments 2018
1 2 3 4 5 6




H1

1

NY PMS 440 0025 PH

z

B DNP

LBL1

PCB Label

THT-14-423-10
Size: 0.65" x 0.20 "

N

Z1

Label Assembly Note

This Assembly Note is for PCB labels only

272
Assembly Note

H3
1

PCB
LOGO

Texas Instruments

H4
1

NY PMS 440 0025 PH  NY PMS 440 0025 PH  NY PMS 440 0025 PH

PCB
LOGO
Pb-Free Symbol

PCB
LOGO

FCC disclaimer

Variant/Label Table

Variant Label Text
001 ChangeMe!
002 ChangeMe!

These assemblies are ESD sensitive, ESD precautions shall be observed.

ZZ3
Assembly Note

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

274
Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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