Revision History

Rev ECN# | Approved Date Approved by Notes
I d f E1l N/A N/A N/A N/A
Connect with Power Board Connect with F280039 interpose board Reserved for Buck Converter
Ja ¢
J2 ¢ J1 c PWMAL 1 [ gl 2 PWMA2
o 1 FLT2L MCU_GPIO52 1 o o 2 MCU_GPIO61 PWMB1 3 ® o 4 PWMB2
o 2 GAN2L MCU_GPIO51 3 o O 4 MCU_GPIO57 5 o o 6
o 3 VDD2L MCU_GPIO50 5 o O 6 MCU_GPIO56 v PWMC1 7 o o 8 PWMC2 v
o 4 GND2L MCU_GPI1049 7 o O 8 MCU_GPIO55 DGND-s __ PWMD1 9 o o 10 PWMD2 DGND-s
O—L MCU_GPIO48 9 o O 10 MCU_GPIO54
o8 FLT2H MCU_GP1059 1nls o2 MCU_GP1060 20021121-00010C4LF
o 7 GAN2H MCU_GPIO47 13 o O 14 MCU_GPIO58
o 8 VDD2H MCU_GPIO41 15 o O 16 MCU_GPI1044
o 9 GND2H MCU_GPIO40 17 o O 18 MCU_GPIO35
o120 MCU_GP1033 15 o2 MCU_GP1037
o 11 FLT1L MCU_GPIO32 21 o O 22 MCU_GPI034
o112 GANI1L MCU_GPIO27 215 ol MCU_GP1031
o 13 VDDIL MCU_GPI1O26 25 o O 26 MCU_GPIO30
o 14 GNDI1L MCU_GPIO25 27 o O 28 MCU_GPIO29
o115 MCU_GPI024 215 o230 MCU_GP1028
o 16 FLT1H MCU_GPIO19 31 o O 32 MCU_GPIO23
o7 GAN1H MCU_GPIO18 Bl1s o4 MCU_GP1022
18 VDD1H MCU_GPIO17 35 36 MCU_GPIO21
o—%om MeUcot—2 19 S —wco-crion Reserved for ADC Port
ol 20 MCU_GPIO11 39 |5 ol MCU_GPIO15
o2 MCU_GPI010 als ot MCU_GP1014
o122 MCU_GPIO9 a3ls glas MCU_GPIO13
O—ﬁ MCU_GPIO8 45 o O 46 MCU_GPIO12 J3 ¢ 5Vce-s
o 24 12v_BUS MCU_GPIO3 47 o O 48 MCU_GPIO7 1 " e 2
o 25 Vin_LowHalf MCU_GPIO2 49 o O 50 MCU_GPIO6 1 RSTin 3 o o 4 SCLK1
26 Vin_HighHalf MCU_GPIO1 51 52 MCU_GPIO5 5 6
8 27 Vsense Vin MCU_GPIO0 53 8 8 54 MCU_GPIO4 DGND-s <t CS1n 7 : : 8 DOUT1 >DGND-s
o 28 Current_pri AGND-s<t 55 o O 56 |5Vcc-s DRDY1n 9 o o 10 DIN1
o2 B> AGND-s MCU A3 S0 o8 I>DGND-s
o 30 _SR1B_ EPWM B MCU_A12 59 o O 60 MCU Ci4 20021121-00010C4LF
o 31 SR1A EPWM A MCU A7 61 o O 62 MCU B14
o322 133Vs MCU_BO 6315 ol6a MCU_A9
o33 "~ > DGND-s MCU B10 65 | 5 o6 MCU A8
o 34 PWMA1 CU_Al0 67 o O 68 CU C1
o 35 PWMA2 CU A6 69 o O 70 CU B5
o138 PWMB1 CU_A5 iy ot CU B11
o 37 PWMB2 CU Ad 73 o O 74 CU B4
o138 PWMC1 CU_B6 5ls5 ol CU_B12
o 39 PWMC2 MCU_Al 77 o O 78 MCU B2
o140 PWMD1 MCU_DACA s olB8o MCU_B3
o  E— 20021311-00080T4LF
o Reserved for CAN Port
O
o 44 CSin
o 45 DRDY1n
o 46 SCLK1
o 47 DOUT1 5Vce-s
o 48 DIN1 J5 ¢
o 49 ADCCLK_C2K — 1
o350 I5Vee-s o2 C2000_TXD
L] ! el 3 C2000 RXD
-PP- - | bd
851-PP-NNN-20-001101 o4
LPPBO41NFFN-RC ; ;
DGND-s
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Primary PWM Isolation

U2 ¢ U3 ¢
5V 1H 5V _2H
11 output INpUT |3-g/BD1H 1 { output INPUT |3 YDD2H
Cl2 ¢ Cl4 ¢
——Clic 2 330nF ——C13 c2 330nF
0.1uF SoMMen 50V 0.1u oMo 50V
50V UAT78L05CPK 50V UAT78LO5CPK
3.3V-s 0.1uF GND1H 3.3V-s 0.1u GND2H
5V _2H C15_c¢
C16_c 5V_1H c18 ¢ Cl7_c |1 GND2H
1uF Ul c T - GND1H 1uF U4 _c ]
I I 0.1uF
1 8 0.1uF C19 ¢ 1 8 50V ——C7_c
DGND-s veed veez 50V 100F DGND-s veel veez " guF 100pF
R . c R _C
FLT1H-s 2 OUTA INA 7 0.1uF : A FLT1H FLT2H-s 2 OUTA INA 7 M FLT2H
49.9 49.9
R36_c R37_c
PfMl H 3. N ouTs -8 4997 GAN1H PfMZ H 3. nB ouTs -8 99 GAN2H
C21_c 4 5 —LC23_C C8_c 4 5
U6_cC 100pF GND1 GND2 100pF 100pF GND1 GND2
A Ne Ne 3 GND1H Co ¢
33V-s ISO7721FDWVR 1SO7721FDWVR 100pF
71 enp vee GND2H
SN74LV21ADGVR DGND-s DGND-s
C25 ¢
||
I
N 0.1uF
DGND-s 50V
0.1uF
vbcA FLT1H-s
2 FLT1L-s
GAN_FTL 6 U7 c U8 c
4 FLT2H-s 5V 1L 5V 2L
o FLToLs 11 outpuT INpUT [—3-/BDIL 11 outpuT iNpUT |3 o/DD2L
SN74LV21ADGVR C26 ¢ C27 ¢ C29 ¢
0.1UF 2 330nF C28_c2 330nF
s0v [~ ] COMMON 50V 0.1u oMo 50V
U6_cB 0.1uR  UA78LOSCPK 50V UA78LO5CPK
- io 3.3V-s GND1L 3.3V-s 0.1u : GND2L
8 5V_ 1L C30_c 5V 2L C31_c
12 C32_c 1 GND1L C33_c T 11 GND2L
¥13 1uF U5 ¢ 1 1uF U9 ¢ 1
SN74LV21ADGVR vl vl
1 8 50V ——C10_c 1 8 50V ——C20_c
DGND-s veer veez 0.1uF 100pF o DGND-s vee Veez 0.1uF 100pF 30
R c K c
FLT1L-s 2 OUTA INA 7 oo FLTIL FLT2L-s 2 OUTA INA 7 WA= FLT2L
49.9 49.9
R40_c R41_c
WM1 L 3 INB OUTB 6 A= GANI1L PWM2 L 3 INB OUTB 6 W GAN2L
49.9 49.9
C22_ ¢ 4 5 C24 ¢ 4 5
100pF GND1 GND2 100pF GND1 GND2
——C34 c ——C35_c
ISO7721FDWVR 100pF ISO7721FDWVR 100pF
GND1L GND2L
DGND-s DGND-s
Orderable: ChangeMe in variant Designed for: Public Release [Mod. Date: 5/14/2024
TID# PMP41037 Project Title: Control Board {? TeXAS
Number: PMP41037 [Rev: E1 |SheetTitle: 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: Not in version control Assembly Variant: 001 [Sheet:2 of 5
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: PMP41037_Control_Drive.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: Desheng Guo Contact: http://www.ti.com/support © Texas Instruments 20232

1 2 3 ‘ 4 ‘ 5 6




2 3 4 5 6
Primary MCU GPIOO Rl c ,, 0 PWMLH
J1/37 Pin50 MCU GPIO6___R2 C v 0__PWMZ L Vsense Vin R31 c,, 51 MCU A3 C6 c || 100pF
I
MCU GPIO1I R3¢ ,,, 0 PWML L Vin LowHalf R4 ¢ ... 51 MCU A5 C1 c || 100pF
J1/J7 Pin48 MCU_GPI07 R5 c,,, 0 PWM2H ]
b Vin_HighHalf R6 c ... 51 MCU A4 C2 ¢ || 100pF
I
12v BUS  R45c R7.c ., 51 MCU A10 _ C3 c|[100pF
Secondary 20.0k !
MCU GPIO2 R8¢ ,,, 0 SRIA EPWM A RA7 ¢ Current_pri R9 ¢ .., 51 MCU A8 C4_c || 100pF
MCU GPIO3___R10 GV 0 __SRIB EPWM B 511Kk I
GAN_FTL R11 G, 51 MCU A12  C5 c|[100pF
I
MCU GPIO4 _ R12. ¢, 0 PWMAL AGND-s
BUCK-BOOST MCU GPIO5___RI13 ¢V 0 _PWMAZ v
AGND-s
MCU GPIO8 _ Rl4 c.,. 0 PWMBL
MCU GPIO9 __R15 v 0___PWMB2
MCU GPIO10 _R16 c.,, 0 PWMCL
MCU GPIOIL __R18 G, 0 PWMC2 R17 ¢ 0
MCU GPIO12 _R19 ¢, 0O PWMD1 <; AGND-s
MCU _GPIO13___R20 ¢\, 0___PWMD2 DGND-s
SPI MCU GPIO14 R21 c,,, 0O SPI CLK SCLK1
MCU GPIOI5___R22 ¢v__0___SPI CSn CSin
MCU_GPIO20 __R23 ¢, 0__SPI_ MOSI _DOUT1
MCU GPIO2L__R24 ¢V 0___SPI_ MISO___DINL
CAN MCU GPIO18 R25 c,,, 0 _ C2000 RXD
MCU_GPIO19___R26_Cv__0___C2000_TXD
MCU_GPIO35 _R27 c,,, 0 DRDYIn
MCU_GPIO37 __R28 ¢\, 0___RSTIN
SDMO03U40-7
Connector for PWM IN U2 cB U12_cA U10_cA B¢ PWML H
JIMP-36-30X40SMT
J8 ¢ 1
—] 4 3 4 1 6 R33 ¢ 1 6 LO_SIGNAL J10 ¢ PWM2_L
o3 51 JMP-36-30X40SMT
- 2 $R43 ¢ C36_c
U1l ¢ M $10.0k 100pF Jit ¢ SR1A_EPWM_A
el 2 5 G- 5-146278-4 DGND-s IMP-36-30X40SMT
VIN BST —| Ll c 33V-s v D2 ¢ 12 ¢
J—(:42 c43 ¢ 6 3 ~~ DGND-s U10_cB PWM1_L
2BV | 25V Bvees o] EN sw 20 4 - A
09 ¢ 10uH JIMP-36-30X40SMT
0.1uF 22uF _ 1 PG/SS s L8 0.1uF C44_c C45_c SDM03U40-7
100k R4 R30 28v 25v ra6 3 4 HI_SIGNAL asc PWM2 H
R32 ¢, 0 M| oo oND |4 o o 22uF 22uF et JMP-36-30X40SMT
10.0k 45.3k 33Vss 51 114 ¢
DGND-s C37_c Jia ¢ SR1B_EPWM_B
DGND-s TPS562211DRLR U12_cC 100pF JMP-36-30X40SMT
y 5 2 33V-s SN74LVC2G14
Ves € DGND-s U10_cC
SN74LVC2G14 5 2
c38 ¢
1 C39 ¢
11 1]
0.1uF v I
50V - . . L 0.1uF
OAUF DGND:s Dead-Time Generating Circuit v DGND-s
0.1uF
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3 4 5 6 7 8
F280039C interposor board 3 ¢
CU _EMU1 JTAG_EMU1 1 o o 2 JTAG_EMUO MCU_EMUQO
CU TMS JTAG_TMS 3 o O 4 JTAG_TRSTn MCU TRSTn
CU_TCK JTAG_TCK 515 ots GPIO37#
7 ) GPIO35#
MCU DACA A0,B15,C15,DACA 9 8 8 10
MCU Al Al1,B7,DACB 11 o O 12 B3,VDAC MCU B3
J7 c 13 o O 14 B2,C6 MCU B2
PINL MCU_DACA 79 e o 80 MCU_B3 PINZ MCU_B6 A2,B6,C9 15 o O 16
PIN3 MCU_A1l 77 o o 78 MCU_B2 PINA MCU_A4 A4,B8 17 o O 18 B12,C2 MCU_B12
PING CU_B6 75 o o 76 CU B12 PING 19 o O 20 B4.C8 MCU B4
PINT CU A4 73 o o 74 CU B4 PINS CU_A5 A5 21 o O 22
PING CU_A5 71 o o 72 CU B11 PINIO CU_A6 Ab 23 o O 24 B11 MCU B11
PINLL CU_A6 69 o o 70 CU_B5 PINL2 CU_A10 A10,B1,C10 25 o O 26 B5 MCU_B5
PINL3 MCU_A10 67 e o 68 MCU _C1 PINLA MCU_B10 All, B10, CO 27 o O 28 Cl MCU C1
PINLS MCU_B10 65 o o 66 MCU_A8 PIN16 29 o O 30 A8 MCU_A8
PINL7 MCU_BO 63 o o 64 MCU_A9 PINL8 MCU_BO B0,C11 31 o O 32
PIN19 MCU_A7 61 o o 62 MCU B14 PIN20 MCU_A7 A7,C3 33 o O 34 A9 MCU_A9
PIN2L MCU_A12 59 o o 60 MCU C14 PIN22 35 o O 36 Al4,B14,C4 MCU_B14
PIN23 MCU_A3 57 e o 58 ——1>DGND-s PIN24 MCU_A12 Al12,C5 37 o O 38
PINZ5 AGND-s<+—— 55 o o 56 —]5Vces PIN26 MCU_A3 A3,B9,C7 39 o O 40 ci4 MCU_C14
PIN27 CU_GPI100 53 | o o34 CU_GPIO4 PINZS als o4
PIN29 CU_GRIOL Lo o2 CU_GPIOS PIN30 Lo B8 10 or+H I>DGND-s
PIN3L CU GPIO2 49 o o 50 CU_GPIO6 PIN32 VREFHI 45 o O 46
PIN33 CU_GPIO3 Y7 le o8 CU_GRIO7 PIN34 715 o8 |5vee-s
PINZ5 MCU_GPI08 5| g @48 MCU_GP1012 PIN36 MCU_GPIO0 PWM1A/GPIO-00 915 o580 PWMS3A/GPIO-04 1 MCU_GP104
PIN37 MCU_GPIO9 3 |l e o2 MCU_GP1013 PIN3S MCU_GPIO1 PWM1B/GPIO-01 511 5 of-B2 PWMS3B/GPIO-05 MCU_GP105
PIN39 CU_GPlO10 41 o o 42 CU_GPIO14 PIN40 MCU_GPIO2 PWM2A/GPIO-02 53 o O 54 PWM4A/GPIO-06 MCU_GPIO6
BINAT CU_GPIO11 9 |g el40 CU_GPI015 PINAD MCU_GP103 PWM2B/GPIO-03 5515 o358 PWM4B/GPIO-07 MCU_GPI107
PING3 CU_GPIO16 37 | o a | 38 CU_GPI020 PINA4
PIN5 MCU_GPIO17 35 P ; 36 MCU_GPIO21 PIN46 MCU_GPI108 PWMSA  GPIO-08 57 o O 58 PWM7A/GPIO-12 MCU_GPI012
PINGT CU_GPIO18 3B |e o34 CU_GP1022 PINAS CU_GPIO9 PWMSB__ GPIO-09 15 o480 PWM7B/GPIO-13 CU_GP1013
BINGS CU_GPIO19 3llg @32 CU_GP1023 BINEO CU_GPI1010 PWMBA/GPIO-10 61| 5 62 PWMBA/GPIO-14 CU_GP1014
PIN5L CU_GPIO24 29 o o 30 CU_GPIO28 PIN52 CU _GPIO11 PWM6B/GPIO11 63 o O 64 PWMBB/GPIO-15 CU GPIO15
PING3 CU_GPIO25 27 o o 28 CU_GPIO29 PING4 65 o O 66
PINSS MCU_GP1026 %5 |lg @l26 MCU_GP1030 PING6 MCU_GPI016 GPIO-16 67 1 5 ol 68 GPI0-20 MCU_GP1020
PINS7 MCU_GP1027 2 g ol24 MCU_GP1031 PINGS MCU_GPI017 GPIO-17 69 | 5 o120 GPIO-21 MCU_GP1021
PINS9 CU_GPI032 2l | o @22 MCU_GP1034 BINGO MCU_GP1018 GPIO-18/X2 nls o2 GPIO-22 MCU_GP1022
PINGL CU_GPI1033 ©]le el CU_GPI1037 PING2 MCU_GPI1019 GPIO-19 /X1 BlS o2 GPIO-23 CU_GP1023
PING3 CU _GP1040 7 lg @18 CU_GPIO35 PINGA MCU GP1024 GPIO-24# Bnls ofI8 SCIRXA/UARTRX/GPIO-28 CU _GP1028
PINGS CU_GPIO41 15 e o 16 CU_GPIO44 PINGG MCU_GPIO025 GPIO-25# 77 o O 78 _ SCITXA/UARTTX/GPIO-29 CU_GPI0O29
PING7 MCU_GPIO47 13 o o 14 MCU_GPIO58 PINGS MCU_GPl1026 GPIO-26# 79 o O 80 GPIO-30 MCU_GPIO30
PINGS CU_GPIO59 11 o o 12 CU_GPIO60 PINTO MCU_GPI1027 GPIO-27# 81 o O 82 GPIO-31 MCU_GPI031
PINTL CU_GP1048 9le oL CU_GPIO54 PINT2 8 15 of-=8
PIN73 CU_GPI1049 7 o o 8 CU_GPIO55 PIN74 MCU_GPIO32 GPIO-32 85 o O 86 GPIO-34 MCU_GPIO34
PINT5 CU_GPIO50 5 o o 6 CU_GPIO56 PIN76 MCU_GPIO33 GPIO-33 87 o O 88 _ GPIO-37/TDO MCU_GPIO37
PINT7 MCU_GPI051 Sle o2 MCU_GPI057 PINTS MCU_GP1040 GPI0-40 89 15 ol GPIO-35/TDI MCU_GP1035
PINTO MCU_GP1052 Llg of2 MCU_GP1061 PINSO MCU_GP1041 GPIO-41 auls o2 GPIO-44 MCU_GP1044
MCU_GPI1047 GPIO-47 93 o O 94  GPIO-58 MCU_GPIO58
TFM-140-01-L-D-RA MCU_GPIO59 GPIO-59 95 o O 96 GPIO-60 MCU_GPIO60
97 98
MCU_GPIO48 GPI0-48 % [ S 10 oo MCU_GPIO54
CU_GP1049 GPIO-49 01 L 5 5] 102 GPIO-55 CU_GP1055
CU_GPI1050 GPIO-50 108 1 5§ o 104 GPIO-56 CU_GPIO56
CU_GPIO51 GPIO-51 105 o O 106 GPIO-57 CU _GPIO57
CU GPIO52 GPIO-52 107 o O 108 GPIO-61 CU _GPIO61
CU_GPI1053 GPIO-53 100 | 5 o 10
) AGND-s<} W o o2
MCU DACA R42¢c TS Debug 40 d| w5 ol s
10k ] [TO0pF v us | 5 ol ue
AGND-s ur 15 ofus MCU_1v2
w | 5 ot XRSn
HSEC8-160-01-L-DV-A-BL
Orderable: ChangeMe in variant Designed for: Public Release [Mod. Date: 10/27/2022
TID #: PMP41037 Project Title: Control Board e Texas
Number: PMP41037  [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
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
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.

SVN Rev: Not in version control

Assembly Variant: 001

[Sheet:4 of 5

Drawn By:Desheng Guo

File: F280039C_HSEC120.SchDoc

[ Size: A3

http://www.ti.com

Engineer: Desheng Guo

Contact: http://www.ti.com/support

© Texas Instruments 20232

3

4

5

6

7

8




FIDlLc FID2c FiD3.c

PCB PCB PCB

LOGO LOGO LOGO

Texas Instruments FCC disclaimer WEEE logo
CE Mark

Variant/Label Table

Variant Label Text
LBL1 ¢ 001 ChangeMe!
PCB Label
002 ChangeMe!

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

771 ¢

Label Assembly Note

This Assembly Note is for PCB labels only

772 ¢

Assembly Note

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.

Z7Z4 ¢

Assembly Note

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