
MCU_CANA-TX CANA-TX

MCU_CANB-TX CANB-TX

MCU_CANA-EN CANA-EN

MCU_CANB-EN CANB-EN

CANA-RX MCU_CANA-RX

CANB-RX MCU_CANB-RX

MCU_IN1

MCU_OUT1

SPIA_SIMO

SPIA_SOMI

SPIA_CLK

SPIA_STE

3V3

GND

GND

GND

R95 10K

R90
2.2K

U18

CLVC244AQPWRG4Q1

1OE
1

1A1
2

2Y4
3

1A2
4

2Y3
5

1A3
6

2Y2
7

1A4
8

2Y1
9

GND
10

2A1
11

1Y4
12

2A2
13

1Y3
14

2A3
15

1Y2
16

2A4
17

1Y1
18

2OE
19

VCC
20

CN2

CON7

1

2

3

4

5

6

7

R96 10K

R93 10K

CN3

CON7

1

2

3

4

5

6

7

R97 10K

R94 10K

R98 10K



Buffer
Buffer

Jumper
Jumper

MCU_PWM_3A

MCU_PWM_2B

MCU_PWM_2A

MCU_PWM_1B

MCU_PWM_1A

MCU_PWM_3B

MCU_PWM_4A

MCU_PWM_4B

MCU_RELAY-1

MCU_KEY-1

MCU_KEY-2

MCU_IN2

RELAY-1

KEY-1

KEY-2

IN2

PWM_3A

PWM_2B

PWM_2A

PWM_1B

PWM_1A

PWM_3B

PWM_4A

PWM_4B

GND

GND

GND

GND

3V3 3V3

HSEC_5V0EMU_USB_5V0

FID1
TEST POINT

1

R83
0 DNP

U12

CLVC244AQPWRG4Q1

1OE
1

1A1
2

2Y4
3

1A2
4

2Y3
5

1A3
6

2Y2
7

1A4
8

2Y1
9

GND
10

2A1
11

1Y4
12

2A2
13

1Y3
14

2A3
15

1Y2
16

2A4
17

1Y1
18

2OE
19

VCC
20

R76 0 DNP

R86 0

FID2
TEST POINT

1

R77 0 DNP

R79 0 DNP

FID3
TEST POINT

1

R82 0 DNP

R84 0 DNP

R74
2.2K

R75
0 DNP

R81 0 DNP

R78 0 DNP

R85 0 DNP

FID4
TEST POINT

1

FID5
TEST POINT

1

R73
2.2K

U13

CLVC244AQPWRG4Q1

1OE
1

1A1
2

2Y4
3

1A2
4

2Y3
5

1A3
6

2Y2
7

1A4
8

2Y1
9

GND
10

2A1
11

1Y4
12

2A2
13

1Y3
14

2A3
15

1Y2
16

2A4
17

1Y1
18

2OE
19

VCC
20

R87 0 DNP

R80 0 DNP

FID6
TEST POINT

1

MCU_PWM_1A

MCU_PWM_1B

MCU_PWM_2A

MCU_PWM_2B

MCU_PWM_3A

MCU_PWM_3B

MCU_PWM_4A

MCU_PWM_4B

PWM_1A

PWM_1B

PWM_2A

PWM_2B

PWM_3A

PWM_3B

PWM_4A

PWM_4B

MCU_RY

MCU_IN2

MCU_KEY1

MCU_KEY2

KEY-1

KEY-2

IN2

RELAY-1

MCU_PWM_1A PWM_1A

PWM_1B

PWM_2A

PWM_2B

PWM_3A

PWM_4A

PWM_4B

MCU_PWM_1B

MCU_PWM_2A

MCU_PWM_2B

MCU_PWM_3A

MCU_PWM_3B

MCU_PWM_4A

MCU_PWM_4B

RELAY-1

MCU_IN2

MCU_KEY1

MCU_KEY2

MCU_RY

IN2

KEY-1

KEY-2

PWM_3B



A:SW1 - Emulation & GPIO28 Switch

POS 1 ON: Use xds100v2 emulator that is on the cCARD

POS 1 OFF: Boot from FLASH/peripheral (see boot mode switch) OR use emulator on baseboard

POS 2 ON: GPIO-28 will be controlled by the USB-to-UART adapter on the FTDI chip

POS 2 OFF: GPIO-28 can be controlled by a pin in HSEC connector

Isolation

Buffer

EMU_TDI

EMU_SCI-RX

EMU_TCK

EMU_TMS

EMU_TDO

EMU_SCI-TX

HSEC_TDO

MCU_TMS

MCU_TCK

HSEC_TDI

MCU_SCI-RX

MCU_SCI-TX

EMU_3V3

EMU_GND

EMU_GND

EMU_GND

EMU_GND

EMU_3V3

EMU_3V3

GND

GND

GND

GND

3V3

3V3

3V3

GND

GND

3V3

3V3

GND

GND

R71 0

U17

CLVC244AQPWRG4Q1

1OE
1

1A1
2

2Y4
3

1A2
4

2Y3
5

1A3
6

2Y2
7

1A4
8

2Y1
9

GND
10

2A1
11

1Y4
12

2A2
13

1Y3
14

2A3
15

1Y2
16

2A4
17

1Y1
18

2OE
19

VCC
20

U15

ISO7320CQDRQ1

VCC1
1

INA
2

INB
3

GND1
4

GND2
5

OUTB
6

OUTA
7

VCC2
8

R69 0

U16

ISO7320CQDRQ1

VCC1
1

INA
2

INB
3

GND1
4

GND2
5

OUTB
6

OUTA
7

VCC2
8

U14

ISO7320CQDRQ1

VCC1
1

INA
2

INB
3

GND1
4

GND2
5

OUTB
6

OUTA
7

VCC2
8

R89 10K

C77
0.1uF

C79
0.1uF

C75
0.1uF

R70 0

C81

0.1uF

C78
0.1uF

C74
0.1uF

C76
0.1uF

S2
SPST

1 2
4 3

C80
0.01uF

R72 0

R88 10K

MID_TDO

MID_SCI-TX

MID_TDI

MID_SCI-RX

MID_TCK

MID_TMS

MID_SCI-RX

MID_TDI

MID_TCK

MID_TMS

MID_TDO

MID_SCI-TX



USB

JTAG

SCI

DCDC

ESD

EEPROM

Clocking Circuitry

LED

EMU_SCI-RX

EMU_SCI-TX

EMU_TCK

EMU_TDI

EMU_TDO

EMU_TMS

EMU_GND

EMU_GND EMU_GND EMU_GND

EMU_5V0 EMU_5V0

EMU_5V0

EMU_GND

EMU_3V3 EMU_1V8

EMU_GND

EMU_3V3

EMU_3V3

EMU_3V3

EMU_3V3

EMU_1V8

EMU_GND

EMU_USB_5V0

EMU_USB_5V0 EMU_5V0 EMU_3V3

EMU_GND

EMU_GND

EMU_GND

EMU_3V3

EMU_3V3

EMU_GND

EMU_GND

EMU_3V3

EMU_GND

EMU_GND

EMU_GND

EMU_GNDEMU_GNDEMU_GND

EMU_GND

EMU_GND

EMU_3V3

C62

0.1uF

U11

93LC56C-I/SN

CS
1

CLK
2

DI
3

DO
4

VSS
5

ORG
6

NC
7

VCC
8

C61

0.1uF

C69
4.7uF

C64

0.1uF

R68 0

D7

MBRM110ET1G

C63

0.1uF

C65

0.1uF

C67
4.7uF

C71
27pF

R60 1K

D8
Green

1
2

L5
600 ohm

C60

0.1uF

EMU_3V3

C70

0.1uF

C72
27pF

D9
Green

2
1

R66 0

R62
10K

R57 0

R61 1K

R64
0

Y2

12MHz

1
34

2

C66

0.1uF

R63
2.2K

R67 12K

C56

4.7uF

R58 10K

C55
0.1uF

C58

4.7uF

C68

0.1uF

U9

TPS73033DBVR

IN
1

GND
2

EN
3

NR
4

OUT
5

C57
0.01uF

C59

4.7uF

D10
Green

2
1

R65 1K

U19

FT2232HL-REEL

ACBUS0
26

ACBUS1
27

ACBUS2
28

ACBUS3
29

ACBUS4
30

ACBUS5
32

ACBUS6
33

ACBUS7
34

ADBUS0
16

ADBUS1
17

ADBUS2
18

ADBUS3
19

ADBUS4
21

ADBUS5
22

ADBUS6
23

ADBUS7
24

AGND
10

BCBUS0
48

BCBUS1
52

BCBUS2
53

BCBUS3
54

BCBUS4
55

BCBUS5
57

BCBUS6
58

BCBUS7
59

BDBUS0
38

BDBUS1
39

BDBUS2
40

BDBUS3
41

BDBUS4
43

BDBUS5
44

BDBUS6
45

BDBUS7
46

DM
7

DP
8

EECLK
62

EECS
63

EEDATA
61

GND
1

GND1
5

GND2
11

GND3
15

GND4
25

GND5
35

GND6
47

GND7
51

OSCI
2

OSCO
3

PWREN
60RESET

14

REF
6

SUSPEND
36

TEST
13

VCCIO
20

VCCIO8
31

VCCIO9
42

VCCIO10
56

VCORE
12

VCORE11
37

VCORE12
64

VPHY
4

VPLL
9

VREGIN
50

VREGOUT
49

R55
2.2K

J2

1-1734035-3

VBUS
1

D-
2

D+
3

ID
4

GND
5

6
6

7
7

8
8

9
9

EMU_1V8

U10

TI-TPD2E001-Q1-SOT_DRL-5_U3_A

VCC
1

NC
2

IO1
3

GND
4

IO2
5

EMU_GND

R59 10K

EMU_5V0

R56
10K

L4
600 ohm



S8 chooses whether the internal or external voltage reference will be used

a) The ADC's respective switch in S8 is on

b) The respective ADC's switch in S8 is off

- ADC should be configured to disable the internal reference and

- ADC should use the internal voltage reference

instead a reference voltage should be attached to HSEC pin 45

Place near U1

IR_SENSE
IOUT_SENSE

CT_SNS

VOUT_SENSE

GRID_SNS

+DCLINK_SNS

ADC IN

PGA OF & ADC IN

PGA IN

ESD

ESD

HSEC_ADC-C1

HSEC_ADC-A0

HSEC_ADC-A1

HSEC_ADC-A3

HSEC_ADC-A5

HSEC_ADC-A9

HSEC_ADC-B0

HSEC_ADC-B3

HSEC_ADCVREFHI-Ext

HSEC_ADC-A5
HSEC_ADC-A3 HSEC_ADC-B3

HSEC_ADC-C1

HSEC_ADC-A0

HSEC_ADC-A1

HSEC_ADC-A9

HSEC_ADC-B0

HSEC_PGA1_IN

HSEC_PGA2_IN

HSEC_ADC-A4

HSEC_PGA1_IN

HSEC_PGA2_IN

HSEC_ADC-A2

HSEC_ADC-A4

MCU_KEY-1

MCU_KEY-2

HSEC_ADC-A2

GND

GND

GND

GND

MCU_A_3V3

GND

GND

GND

MCU_A_3V3

GND

C39

0.1uF

U1C

TMS320F280049CPZS

VREFHIB/VREFHIC
24

VREFLOB/VREFLOC
26

VREFLOA
27

VREFHIA
25

PGA1_IN
18

PGA5_GND
13

A0/B15/C15/DACA_OUT
23

A5
35

B2/C6/PGA3_OF
7

PGA2_IN
30

B1/A10/C10/PGA7_OF
40

B4/C8/PGA4_OF
39

C2
21

PGA7_IN
43

A4/B8/PGA2_OF
36

B0
41

C1
29

C5/PGA6_IN
28

PGA2_GND/PGA4_GND/PGA6_GND
32

PGA5_IN
16

A1/DACB_OUT
22

A6/PGA5_OF
6

B3/VDAC
8

C14
44

PGA3_GND
15

A2/B6/PGA1_OF
9

A8/PGA6_OF
37

C3/PGA4_IN
31

PGA3_IN
20

PGA7_GND
42

A3
10

A9
38

C0
19

C4
17

PGA1_GND
14

R43 0

TP10

R47 0

C40

0.1uFU6

TPD4E001QDBVRQ1

IO1
1

GND
2

IO2
3

IO3
4

VCC
5

IO4
6

C44

0.1uF DNP

TP6

TP11

TP2

C480.1uF DNP

TP8

TP4

C510.1uF DNP

R46 0

TP9

TP12

R52

0

C54
2.2uF

C43

0.1uF DNP

R49

0

C500.1uF DNP

TP7

R51

0

R53

0

C460.1uF DNP

S3
SPST

1 2
4 3

R45 0

R44 0

C41
330pF

C470.1uF DNP

R50

0

C53
2.2uF

C490.1uF DNP

C450.1uF DNP

TP5

R54 0

R42 0

TP1

C42
330pF

R48 0

TP3

U8

TPD4E001QDBVRQ1

IO1
1

GND
2

IO2
3

IO3
4

VCC
5

IO4
6

C520.1uF DNP

U7

TPD4E001QDBVRQ1

IO1
1

GND
2

IO2
3

IO3
4

VCC
5

IO4
6

MCU_ADC-A3

MCU_ADC-PGA1

MCU_ADC-A5

MCU_ADC-A1

MCU_ADC-A0

MCU_ADC-B3

MCU_ADC-B0

MCU_ADC-A9

MCU_ADC-PGA2OF

MCU_ADC-PGA1OF

MCU_ADC-C1

MCU_ADC-PGA2



Title:

Mode #

00

01

02

03

GPIO24 GPIO32 Boot Mode

0

0

0

0

1

1

1

1

Boot from Parallel GPIO

Boot from SCI / Wait Mode

Boot from CAN

Boot from Flash

Selected Boot Mode Chart
(S1 placed upside-down (so UP is open (1), DOWN is closed (0))

Place near U1

Place near U1

Place near U1

Place near U1 and route cleanly

Place near U1 and route cleanly

LEDs

Clocking Circuitry

Boot Mode Switch

1.2V  Power Supply

System Supervisory Circuitry

3.3V Power Supply

JTAG

DSP Power Supply

XDS110- JTAG Debugger

MCU_TCK

MCU_TMS

MCU_XRSn

Boot Mode Switch 1

Boot Mode Switch 0

MCU_XRSn

MCU_VSW

MCU_VFB

MCU_X2

LED3

LED4

LED5

LED6

LED1

LED2

MCU_TCK

MCU_TMS

HSEC_TDI

HSEC_TDO

GND

GND

3V3

GND

3V3

GND

GND
GND

3V3

3V3

3V3

GND

HSEC_5V0

GND

3V3

GND

3V3

GND

MCU_3V3

GND

GND

MCU_3V3

MCU_A_3V3

3V3 MCU_A_3V3

GNDGND

GND

GND
MCU_1V2

MCU_1V2

GND

HSEC_5V0

3V3

MCU_1V2

GND

3V3 3V3

SW_GND

SW_3V3

3V3

GND

SW_3V3

SW_GND
SW_GND

GND

GND

GND GND

3V3

SW_GND

3V3 3V3 3V3 3V3

3V3

GND

GND

MCU_3V3

GND

MCU_3V3

MCU_3V3

S1
SPST

12
43

C35

1nF

C7
10uF

Y1

20MHz

1 3
42

R20 0

D3

Green

2
1

C28
10uF

U4

TPS73633DBVR

IN
1

GND
2

EN
3

NR/FB
4

OUT
5

C18
0.1uF

R12

0

R10
2.2K

TP_OUTB

R30 0

R24

1

R7
2.2K

3V3

C19
0.1uF

R38
2.2K

C21
0.1uF

R31 0

HSEC_5V0

R11
2.2K

R22
2.2K

C14
2.2uF

U1D

TMS320F280049CPZS

TCK
60

FLT1
49

FLT2
48

TMS
62

XRS
2

VREGENZ
73

X1
69

U5

TPS3702CX33DDCR

OUTA
1

GND
2

SENSE
3

SET
4

VDD
5

OUTB
6

C16
2.2uF

R26

10K

MCU_1V2

D2

Green

2
1

C20
0.1uF

C11
0.1uF

R18

0

D5

Green

2
1

R15
56K

D11
2.1 V, RED

2
1

C31
0.1uF

MCU_XRSn

C25
10uF

R9
2.2K

D4

Green

2
1

U3

TPS70912QDBVRQ1

IN
1

EN
3

G
N
D

2

NC
4

OUT
5

R37
2.2K

R21
2.2K

C32
0.01uF

C13
10uF

C8
0.1uF

R40 0

C6
10uF

R39

0

R25

10K

R36
0 DNP

R13

0

R19
2.2K

C33
10uF

C38

0.1uF

C24
10uF

D1

Green

2
1

R41
2.2K

C17
2.2uF

L2

60 ohm

C27
15pF

C10
0.1uF

R32 0

R33 0

R14
56K

U1E

TMS320F280049CPZS

VDDIO
3

VSSA
12

VDDIO1
88

VDD
87 VSS

72

VDDIO2
70

VSS3
5

VDD4
46

VSS_SW
82

VDDA
11

VDD5
71

VDDA6
34

VDD7
4

VSSA8
33

VDDIO_SW
80

VSS9
45

VDDIO10
47

VSS11
86

R28 0

C22
0.1uF

R23

0 DNP

C23
2.2uF

L3

2.2uH

R8
2.2K

R29 0

C9
0.1uF

R27 0

R17

0 DNP

L1

220 ohm

C15
2.2uF

TP_FLT2

C36

0.01uF

GND

R35 4.7K

TP_FLT1

C26
15pF

J1

G800LW589018EU

1 2

3 4

5 6

7 8

9 10

11 12

13 14

C29
0.1uF

R6
2.2K

C30
10uF

C37
0.01uF

C12
10uF

R34 4.7K

C34

2.2uF

D6

Green

2
1

R16

0

X2

MCU_X1

MCU_X1

X1



PWM

RELAY

Connector

CAN PLC

CAN

1.2V  DC/DC

SCI

Trust   E2

MCU_CANA-RX

MCU_CANA-TX

LED3

LED4

LED5

LED6

LED1

LED2

HSEC_TDI

HSEC_TDO

HSEC_ADCVREFHI-Ext

HSEC_ADC-A9

HSEC_ADC-A5

HSEC_ADC-A1

HSEC_ADC-A0

HSEC_ADC-C1 HSEC_ADC-B0

HSEC_ADC-B3

HSEC_ADC-A3

Boot Mode Switch 1

Boot Mode Switch 0

SPIA_SIMO

SPIA_SOMI

SPIA_CLK

MCU_X2

SPIA_STE

MCU_PWM_3A

MCU_PWM_2B

MCU_PWM_2A

MCU_PWM_1B

MCU_PWM_1A

MCU_PWM_3B
MCU_PWM_4A

MCU_PWM_4B

MCU_OUT1

MCU_IN1

MCU_CANB-RX

MCU_CANB-TX

MCU_RELAY-1

MCU_IN2

MCU_VSW

MCU_VFB

CANB-EN CANA-EN

HSEC_PGA1_IN

HSEC_PGA2_INHSEC_ADC-A4

CANB-RX

CANB-TX

MCU_SCI-RX

MCU_SCI-TX

CANA-RX

CANA-TX

MCU_CANB-EN

MCU_CANA-EN

PWM_3A

RELAY-1

IN2

PWM_4B

PWM_4A

PWM_3B

PWM_1A

PWM_1B

PWM_2A

PWM_2B

KEY-1

KEY-2

I2C_SCL

I2C_SDA

HSEC_ADC-A2

3V33V3

GNDGND

HSEC_5V0
HSEC_5V0

GND

3V3
3V3

GND

C4
0.1uF

C5
0.1uF

TP_GPIO1

U1A

TMS320F280049CPZS

GPIO06
97

GPIO14
96

GPIO15
95

GPIO10
93

GPIO00
79

GPIO01
78

GPIO05
89

GPIO09
90

GPIO12
51

GPIO13
50

GPIO07
84

GPIO17
55

GPIO02
77

GPIO04
75

GPIO08
74

GPIO16
54

GPIO11
52

GPIO03
76

GPIO22_SW
83

GPIO18_X2
68

GPIO30
98

GPIO31
99

GPIO24
56

GPIO25
57

GPIO28
1

GPIO29
100

GPIO23_SW
81

GPIO27
59

GPIO26
58

R1 4.7K
CN1

2111-2X30G00RB

1 2

3 4

5 6

7 8

9 10

11 12

13 14

15 16

17 18

19 20

21 22

23 24

25 26

27 28

29 30

31 32

33 34

35 36

37 38

39 40

41 42

43 44

45 46

47 48

49 50

51 52

53 54

55 56

57 58

59 60

R2 4.7K

U1B

TMS320F280049CPZS

GPIO33
53

GPIO58
67

GPIO56
65

GPIO32
64

GPIO39
91

GPIO59
92

GPIO40
85

GPIO35/TDI
63

GPIO34
94

GPIO57
66

GPIO37/TDO
61

U2

Trust E
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