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PID1301 

PID1302 
COD13 

PID1401 

PID1402 
COD14 

PID1501 
PID1502 

COD15 

PID1601 

PID1602 
COD16 

COFID1 COFID2 COFID3 

PIH101 

COH1 

COH2 COH3 

COH4 COH5 

COH6 

PIH701 

COH7 

COH8 COH9 

PIJ801 PIJ802 PIJ803 

COJ8 

PIL601 PIL602 

COL6 

PIL701 PIL702 

COL7 

PIL801 PIL802 

COL8 

COLBL1 

COLOGO1 COLOGO2 

COLOGO3 COLOGO4 

COLogo5 

COLogo6 COLogo7 

PIQ201 
PIQ202 PIQ203 

COQ2 

PIR101 

PIR102 
COR1 

PIR1201 

PIR1202 
COR12 

PIR1801 

PIR1802 
COR18 

PIR3601 

PIR3602 
COR36 

PIR3701 PIR3702 

COR37 

PIR3801 

PIR3802 
COR38 

PIR3901 

PIR3902 
COR39 

PIR4001 

PIR4002 
COR40 

PIR4101 PIR4102 

COR41 

PIR4201 

PIR4202 
COR42 

PIR4301 

PIR4302 
COR43 

PIR4401 

PIR4402 
COR44 PIR4501 

PIR4502 

COR45 

PITP1501 

COTP15 

PITP2101 
COTP21 

PITP2201 
COTP22 

PITP2301 
COTP23 

PITP2501 

COTP25 

PITP2601 

COTP26 

PITP2801 
COTP28 

PITP2901 

COTP29 

PIU401 

PIU402 

PIU403 

PIU404 

PIU405 

PIU406 

PIU408 

COU4 

PIU501 

PIU502 PIU503 

PIU504 

PIU505 

PIU506 

COU5 

PIU601 

PIU602 

PIU603 

PIU604 

PIU605 

COU6 

PIC4101 PIC4301 
PITP1501 PIU605 

PIC3401 PIC4201 

PID1301 
PIL602 PIR4002 

PITP2301 

PIU601 

PIU603 PIC3501 PIC3601 

PID1401 

PIR1202 

PIR4102 

PITP2201 
PIU503 

PIH701 

PIH101 

PIC3001 PIC3101 

PID901 

PITP2101 
PIU401 

PIC3002 PIC3102 
PIC3202 

PID1601 

PIL801 PIR3702 

PIR3901 

PITP2501 

PIU404 

PIC3201 

PID902 

PID1001 
PIR3602 

PIR3802 

PIC3301 PIL601 PIU502 

PIC3302 
PIU506 

PIC3702 

PIL702 PIQ202 

PIU408 

PIC3801 

PID1201 PIL701 

PIC3901 PIC4001 

PID1002 

PID1101 

PID1501 

PIL802 

PIR3801 

PIR4101 

PIR4402 

PITP2601 

PID1102 
PIJ801 

PID1302 
PIR4302 

PID1402 
PIR4501 

PIQ201 

PIU406 

PIQ203 

PIR101 

PIR3701 

PIR102 

PIU405 

PIR1201 

PIR1802 

PIU505 

PIR3601 

PIR3902 

PIU402 

PIR4001 

PIR4202 PIU504 

PIU403 

PID1202 POPB0 

PIC3402 
PIC3502 PIC3602 

PIC3701 
PIC3802 

PIC3902 PIC4002 

PIC4102 PIC4202 PIC4302 

PID1502 PID1602 

PIJ802 PIJ803 

PIR1801 PIR4201 
PIR4301 

PIR4401 
PIR4502 

PITP2801 

PITP2901 

PIU501 

PIU602 PIU604 

POPB0 
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280025C MCU Control Card 120 pin HSEC

TMS
TCK TDO

TDI
A0, C15, DACA

A1, CMP1P A11,C0,CMP1
A12,C1,CMP2,CMP4P

A2,C9,CMP1P,CMP3
A3,C5,VDAC,CMP3 C4,A14,CMP3P

C6,CMP3P

A15,C7,CMP1

PWM1A/GPIO-00 PWM3A/GPIO-04
PWM1B/GPIO-01 PWM3B/GPIO-05
PWM2A/GPIO-02 PWM4A/GPIO-06
PWM2B/GPIO-03 PWM4B/GPIO-07

HSEC_GPIO12PWM5A/GPIO-8
PWM5B/GPIO-9 HSEC_GPIO13

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55

57
59
61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

2
4
6
8
10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56

58
60
62
64
66
68
70
72
74
76
78
80
82
84
86
88
90
92
94
96
98
100

101
103
105
107
109
111
113
115
117
119

102
104
106
108
110
112
114
116
118
120

J9
HSEC8-160-01-L-DV-A-BL

PWM6A/GPIO-10 GPIO-14
PWM6B/GPIO-11 GPIO-15

GPIO-16 GPIO-40
GPIO-17 GPIO-41
GPIO-18 GPIO-22
GPIO-19 GPIO-23

HSEC_PIN75 SCIRXA/GPIO-28
HSEC_PIN77 SCITXA/GPIO-29
HSEC_PIN79 GPIO-30
HSEC_PIN81 GPIO-31

GPIO-32 GPIO-34
GPIO-33
GPIO-39

GPIO-42 HSEC_PIN100
GPIO-43 HSEC_PIN102
GPIO-44
GPIO-45
GPIO-46

PB-

PB-

5V

5V

PB-

5V_ISO

UART_TX_MCU

UART_RX_MCU UART_RX

UART_TX

GND_ISO

GND_ISOPB-

On/Off

3V3

PB-

TP33
5015

TP34
5015

TP31
5015TP32

5015

PB-

25V
10uF

C50

25V
10uF

C46

/FAULT

UART_TX_MCU
UART_RX_MCU

PB-

25V
1µF

C55
25V
1µF

C54

VCC11 VCC2 8

INA 7

INB3

OUTA2

OUTB 6

GND14 GND2 5

ISO6721BDR

U7

PWM_1A
PWM_1B
PWM_2A
PWM_2B

15V

PB-

0R69
0R71

0R64
0R66
0R68

0R62

0R48
0R49
0R50
0R51
0R52
0R54

0R60
0R59

PB-

Motor inverter

Motor_Fault

10.0kR58 3V3

A4,C14,CMP2P,CMP4

Red
1 2D18

LTST-C193KRKT-5A
2.40k

R77

Green
1 2D17

LTST-C193KGKT-5A

3V3

3V3

VREFHI

C8,C9,CMP4P,CMP2P
A10,C10,CMP2

A8,C11,CMP2P,CMP4P#

A8,C11,CMP2P,CMP4P#

10.0k

R47

A5,C2,CMP3
A6,CMP1P

A7,C3,CMP4

Heatsink_Temp
3V3

PB-
0R56

10.0kR67 3V3

change S2/S3/S4 to have TZ1 and TZ2

PB-

REF1V65

5V USART Communication

eCAP

10.0k
R72

100R61

100
R65

100R73

100R79

100R81

1.00k

R53

1.00k

R76 1.00k

R78

1.00kR80

1.00k

R75

INRUSH_CTRL

i
GND_NetClass

i
ISO_NetClass

PWM_1A

PWM_3B

PWM_1B

PWM_3A

PWM_2A
PWM_2B

IPM_Temp

Iu
Iv
Iw
Vu
Vv
Vw

PWM_3A
PWM_3B

PWM_4B
PWM_4A

Motor_Fault

REF1V65_AD

GaN_TEMP

GaN_TEMP

PB-

ANA_IacREF1V65_AD
ANA_Vdc

Vu

Vv
Vw

Heatsink_Temp

ANA_VacL

ANA_VacNIPM_TempIu

Iv

Iw

3V3

GPIO37/TDO
GPIO35/TDI

HSEC_PIN104
HSEC_PIN106

3V3

MCU1V2

MCU_XRSn

1.00kR63

25V
1µF C48

INJ_PD_LEVEL

ACTIVE_EMI_SENSE

100R70

25V
1µF

C44

TP30
5015

ACTIVE_EMI_RESET

LED_GREEN

LED_RED

LED_GREEN
LED_RED

INJ_PD_PULSE
INJ_PU_PULSE

3V3

100nF
25V

C45

100nF
25V

C47

100nF
25V

C49
100nF
25V

C51

100nF
25V

C53
100nF

25V

C52

PB-

25V
1µF

C63

25V
1µF

C58

3V3

PB-

12
34
56
78
910
1112
1314
15
17
19

16
18
20

J10
TSS-110-02-G-D

12
34
56
78
910
1112
1314
15
17
19

16
18
20

J11
TSS-110-02-G-D

2.2nF
50V

C23
PB-

10.0k

R46

1.00k
R83 TEMP_L

10nF
50V

C27

PB-

50V
1000pF

C65
100

R74

PB- Place close to ControlCARD

10.0R55
10.0R57

TEMP_L_Filter

TEMP_L_Filter

1
2 J12

B2B-XH-A(LF)(SN)

PIC2301 
PIC2302 

COC23 

PIC2701 

PIC2702 
COC27 

PIC4401 

PIC4402 COC44 

PIC4501 

PIC4502 
COC45 

PIC4601 

PIC4602 
COC46 

PIC4701 

PIC4702 
COC47 

PIC4801 
PIC4802 COC48 

PIC4901 
PIC4902 

COC49 

PIC5001 

PIC5002 

COC50 PIC5101 

PIC5102 

COC51 PIC5201 

PIC5202 

COC52 PIC5301 

PIC5302 

COC53 

PIC5401 

PIC5402 
COC54 

PIC5501 

PIC5502 
COC55 

PIC5801 PIC5802 
COC58 

PIC6301 

PIC6302 
COC63 

PIC6501 

PIC6502 
COC65 

PID1701 PID1702 
COD17 

PID1801 PID1802 
COD18 

PIJ901 PIJ902 

PIJ903 PIJ904 

PIJ905 PIJ906 

PIJ907 PIJ908 

PIJ909 PIJ9010 

PIJ9011 PIJ9012 

PIJ9013 PIJ9014 

PIJ9015 PIJ9016 

PIJ9017 PIJ9018 

PIJ9019 PIJ9020 

PIJ9021 PIJ9022 

PIJ9023 PIJ9024 

PIJ9025 PIJ9026 

PIJ9027 PIJ9028 

PIJ9029 PIJ9030 

PIJ9031 PIJ9032 

PIJ9033 PIJ9034 

PIJ9035 PIJ9036 

PIJ9037 PIJ9038 

PIJ9039 PIJ9040 

PIJ9041 PIJ9042 

PIJ9043 PIJ9044 

PIJ9045 PIJ9046 

PIJ9047 PIJ9048 

PIJ9049 PIJ9050 

PIJ9051 PIJ9052 

PIJ9053 PIJ9054 

PIJ9055 PIJ9056 

PIJ9057 PIJ9058 

PIJ9059 PIJ9060 

PIJ9061 PIJ9062 

PIJ9063 PIJ9064 

PIJ9065 PIJ9066 

PIJ9067 PIJ9068 

PIJ9069 PIJ9070 

PIJ9071 PIJ9072 

PIJ9073 PIJ9074 

PIJ9075 PIJ9076 

PIJ9077 PIJ9078 

PIJ9079 PIJ9080 

PIJ9081 PIJ9082 

PIJ9083 PIJ9084 

PIJ9085 PIJ9086 

PIJ9087 PIJ9088 

PIJ9089 PIJ9090 

PIJ9091 PIJ9092 

PIJ9093 PIJ9094 

PIJ9095 PIJ9096 

PIJ9097 PIJ9098 

PIJ9099 PIJ90100 

PIJ90101 PIJ90102 

PIJ90103 PIJ90104 

PIJ90105 PIJ90106 

PIJ90107 PIJ90108 

PIJ90109 PIJ90110 

PIJ90111 PIJ90112 

PIJ90113 PIJ90114 

PIJ90115 PIJ90116 

PIJ90117 PIJ90118 

PIJ90119 PIJ90120 

COJ9 

PIJ1001 PIJ1002 

PIJ1003 PIJ1004 

PIJ1005 PIJ1006 

PIJ1007 PIJ1008 

PIJ1009 PIJ10010 

PIJ10011 PIJ10012 

PIJ10013 PIJ10014 

PIJ10015 PIJ10016 

PIJ10017 PIJ10018 

PIJ10019 PIJ10020 

COJ10 

PIJ1101 PIJ1102 

PIJ1103 PIJ1104 

PIJ1105 PIJ1106 

PIJ1107 PIJ1108 

PIJ1109 PIJ11010 

PIJ11011 PIJ11012 

PIJ11013 PIJ11014 

PIJ11015 PIJ11016 

PIJ11017 PIJ11018 

PIJ11019 PIJ11020 

COJ11 

PIJ1201 

PIJ1202 COJ12 

PIR4601 PIR4602 

COR46 

PIR4701 PIR4702 

COR47 
PIR4801 PIR4802 

COR48 

PIR4901 PIR4902 
COR49 

PIR5001 PIR5002 
COR50 

PIR5101 PIR5102 
COR51 

PIR5201 PIR5202 
COR52 

PIR5301 PIR5302 

COR53 
PIR5401 PIR5402 

COR54 

PIR5501 PIR5502 
COR55 

PIR5601 PIR5602 
COR56 

PIR5701 PIR5702 
COR57 

PIR5801 PIR5802 
COR58 

PIR5901 PIR5902 
COR59 

PIR6001 PIR6002 
COR60 

PIR6101 PIR6102 
COR61 

PIR6201 PIR6202 
COR62 

PIR6301 PIR6302 
COR63 

PIR6401 PIR6402 
COR64 

PIR6501 PIR6502 
COR65 

PIR6601 PIR6602 
COR66 

PIR6701 PIR6702 
COR67 

PIR6801 PIR6802 
COR68 

PIR6901 PIR6902 
COR69 

PIR7001 PIR7002 
COR70 

PIR7101 PIR7102 
COR71 

PIR7201 

PIR7202 
COR72 

PIR7301 PIR7302 
COR73 

PIR7401 PIR7402 
COR74 

PIR7501 PIR7502 

COR75 

PIR7601 PIR7602 

COR76 

PIR7701 PIR7702 

COR77 

PIR7801 PIR7802 

COR78 
PIR7901 PIR7902 
COR79 

PIR8001 PIR8002 
COR80 

PIR8101 PIR8102 
COR81 

PIR8301 PIR8302 

COR83 

PITP3001 
COTP30 

PITP3101 

COTP31 

PITP3201 

COTP32 

PITP3301 
COTP33 

PITP3401 
COTP34 

PIU701 

PIU702 

PIU703 

PIU704 PIU705 

PIU706 

PIU707 

PIU708 

COU7 

PIC5401 

PIC5801 

PIJ9045 

PIJ90119 

PIJ10018 

PIJ10020 

PIR5302 

PIR5802 

PIR6702 

PIR7202 

PIR7602 

PIR7702 

PIU701 

PIC4602 PIC4702 

PIC5001 PIC5101 PIC5201 PIC5301 

PIJ9048 

PIJ9084 

PIJ9098 

PIJ90112 PIC5501 

PIU708 

PIC6301 PIJ1002 

PIJ1004 

PIR5801 

PIR6102 PO0FAULT 

PIJ9089 POACTIVE0EMI0RESET 

PIJ909 POACTIVE0EMI0SENSE 
PIJ9012 POANA0Iac 

PIJ9034 POANA0VacL 

PIJ9026 POANA0VacN 

PIJ9014 POANA0Vdc 

PIC4401 
PIJ9023 

PIR4602 
NLGaN0TEMP 

PIC5502 

PIU705 

PIJ9015 

PIJ1201 

PIR5301 
NLHeatsink0Temp 

PIC4801 PIR6302 POINJ0PD0LEVEL 

PIR7301 POINJ0PD0PULSE 
PIR7001 POINJ0PU0PULSE 

PIJ9082 POINRUSH0CTRL 

PIJ9028 

PIR6901 

NLIPM0Temp 
PIJ9027 

PIR5601 

NLIu 

PIJ9021 

PIR5901 

NLIv 

PIJ9017 

PIR6001 

NLIw 

PID1702 

PIJ9067 
NLLED0GREEN 

PID1802 

PIJ9069 
NLLED0RED 

PIJ90118 

PIC6502 

PIR6502 PIR6701 

PIR7401 

NLMotor0Fault 

PIC2302 
PIJ9058 PIR6101 

PIC4901 

PIJ90105 PIR7501 

PID1701 PIR7601 

PID1801 PIR7701 

PIJ901 PIJ902 

PIJ904 

PIJ9024 

PIJ9030 

PIJ9031 PIJ9032 

PIJ9033 

PIJ9036 

PIJ9037 

PIJ9039 PIJ9040 

PIJ9041 PIJ9042 

PIJ9043 PIJ9044 

PIJ9054 PIR5501 

PIJ9056 PIR5701 

PIJ9057 PIR6301 

PIJ9059 

PIJ9061 PIJ9062 PIR6501 

PIJ9063 PIJ9064 

PIJ9066 

PIJ9068 

PIJ9070 

PIJ9071 PIJ9072 

PIJ9073 PIJ9074 

PIJ9075 

PIJ9077 

PIJ9079 PIJ9080 

PIJ9081 

PIJ9085 PIJ9086 

PIJ9087 PIJ9088 

PIJ9090 

PIJ9091 PIJ9092 

PIJ9093 PIJ9094 

PIJ9095 PIJ9096 

PIJ9099 PIR7002 PIJ90100 

PIJ90101 PIR7302 PIJ90102 

PIJ90103 PIJ90104 

PIJ90106 

PIJ90107 PIJ90108 

PIJ90109 PIJ90110 

PIJ90113 PIJ90114 

PIJ90115 PIJ90116 

PIJ90117 

PIJ90120 

PIJ1006 PIR5402 

PIJ1008 PIR5202 

PIJ10010 PIR5102 

PIJ10012 PIR5002 

PIJ10014 PIR4902 

PIJ10016 PIR4802 

PIJ1102 PIR7402 

PIJ1104 PIR7102 

PIJ1106 PIR6902 

PIJ1108 PIR6802 

PIJ11010 PIR6602 

PIJ11012 PIR6402 

PIJ11014 PIR6202 

PIJ11016 PIR6002 

PIJ11018 PIR5902 

PIJ11020 PIR5602 

PIR6801 

PIR7101 

PIR7802 PIU707 PIR7902 PIU702 

PIR8001 PIU703 PIR8101 PIU706 

PIR7201 
PIR7502 PITP3001 POOn0Off 

PIC2301 

PIC2702 

PIC4402 

PIC4502 

PIC4601 PIC4701 

PIC4802 

PIC4902 

PIC5002 PIC5102 PIC5202 PIC5302 

PIC5402 

PIC5802 

PIC6302 

PIC6501 

PIJ907 

PIJ9010 

PIJ9013 

PIJ9016 

PIJ9019 

PIJ9022 

PIJ9029 

PIJ9035 

PIJ9038 

PIJ9046 

PIJ9047 

PIJ9065 

PIJ9083 

PIJ9097 

PIJ90111 

PIJ1001 

PIJ1003 

PIJ1005 

PIJ1007 

PIJ1009 

PIJ10011 

PIJ10013 

PIJ10015 

PIJ10017 

PIJ10019 

PIJ1101 

PIJ1103 

PIJ1105 

PIJ1107 

PIJ1109 

PIJ11011 

PIJ11013 

PIJ11015 

PIJ11017 

PIJ11019 

PIJ1202 

PIU704 

PIJ9049 

PIR5401 

NLPWM01A 

PIJ9051 

PIR5201 

NLPWM01B 

PIJ9053 

PIR5101 

NLPWM02A 
PIJ9055 

PIR5001 

NLPWM02B 

PIJ9050 

PIR4901 

NLPWM03A 

PIJ9052 

PIR4801 

NLPWM03B 

PIR5502 POPWM04A 
PIR5702 POPWM04B 

PIR4702 PIC4501 

PIJ9011 

PIR4701 

NLREF1V650AD 

PIJ905 
NLTCK 

PIJ908 
NLTDI 

PIJ906 
NLTDO 

PIR8301 POTEMP0L PIC2701 PIJ9060 

PIR4601 

PIR8302 

NLTEMP0L0Filter 

PIJ903 
NLTMS 

PIR7801 
PITP3101 POUART0RX 

PIJ9076 

PIR7901 PITP3201 

NLUART0RX0MCU 

PIR8102 PITP3401 POUART0TX 

PIJ9078 

PIR8002 PITP3301 

NLUART0TX0MCU 

PIJ9025 

PIR6201 

NLVu 

PIJ9020 

PIR6401 

NLVv 
PIJ9018 

PIR6601 

NLVw 

PO0FAULT 

POACTIVE0EMI0RESET 

POACTIVE0EMI0SENSE 
POANA0Iac 

POANA0VacL 

POANA0VacN 

POANA0Vdc 

POINJ0PD0LEVEL 

POINJ0PD0PULSE 
POINJ0PU0PULSE 

POINRUSH0CTRL 

POOn0Off 

POPWM04A 
POPWM04B 

POTEMP0L 

POUART0RX 

POUART0TX 
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Inject Section
Connect inject circuit close to high-frequency switching bridge

Cinj (Y) 2.2nF or 3.3nF or 4.4nF Sense Section

To Chassis

Connect RESET circuit as close as possible to EMI_RESET and EMI_SEN pins

Minimize RESET FET gate-to-source/gnd loop

PB-

PB-

PB-

PB-

INJ_PD_LEVEL

15V

25V

1µF

C59

15V ACTIVE_EMI_SENSE

ACTIVE_EMI_RESET

0R82

100pF
300V

C60

EARTH1

1.50k

R87

0R88

0R84

300V
4700pF

C57

EARTH1
To Chassis

3

1

2

Q6
2V7002KT1G

3
1

2

Q5

2V7002KT1G

3

1

2

Q4

2V7002KT1G

3

1

2

Q3
2V7002KT1G PB-

VDD6

ENA1

ENB8
INA2

INB4 OUTA 7

OUTB 5

GND 3

UCC27624D

U8
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