
Features

• Control board designed for high-voltage motor control application like traction 
inverter

• Designed for ASIL D applications
• Based on ASIL D devices: SR5E1E7 MCU (2x 32-bits Arm Cortex(R)-M7) and 

SPSB100 power management IC with integrated watchdog for safety
• Supported in StellarStudio MC configurator tool
• A full set of motor position feedback acquisition allows to address and to 

manage the most advanced F.O.C. algorithms
• Full compatibility with different gate driver boards for traction inverters: 

STEVAL-APD03ACB, STEVAL-APD04ACB, and STEVAL-APD05ACB
• Provided with OBD2 port for vehicle interface, two CAN flexible data-rate 

(CAN-FD) and one UART ports

Description

The STEVAL-TTM007A has been specifically designed for high-voltage motor control 
applications like traction inverter and for ASIL D applications.

The board hosts a new concept of control logic unit based on ASIL D SR5E1E7 MCU 
with 2x 32-bits Arm Cortex®-M7 in eTQFP176 package and ASIL-D SPSB100 power 
management IC with integrated watchdog for safety (AEC-Q100 qualified ISO 
26262).

The STEVAL-TTM007A can be supplied by 12 V input (aux battery) or by 5 V input 
bypassing the integrated power management IC (PMIC).

The board is provided with a 100-pin motor control connector fully compatible with 
several gate driver boards for traction inverter applications up to 350 kW, like the 
STEVAL-APD03ACB and the STEVAL-APD05ACB based on the galvanically isolated 
gate driver L9502E, the STEVAL-APD04ACB based on STGAP4S.

This motor control connector supports the dual motors, the six phase motors, the 
externally excited synchronous motor (EESM) and provides a redundancy in the 
resolver feedback circuitry conditioning.

The STEVAL-TTM007A hosts many connectors: Two CAN-FD, one UART, one 
OBD2, and a huge quantity of external connections for digital outputs/inputs and 
analog outputs/inputs with optimized filters for signal conditioning.
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1 Schematic diagrams

Figure 1. STEVAL-TTM007A schematic diagram (1 of 10)
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Figure 2. STEVAL-TTM007A schematic diagram (2 of 10)
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Figure 3. STEVAL-TTM007A schematic diagram (3 of 10)
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Figure 4. STEVAL-TTM007A schematic diagram (4 of 10)
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Figure 5. STEVAL-TTM007A schematic diagram (5 of 10)
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Figure 6. STEVAL-TTM007A schematic diagram (6 of 10)

83 76 9058 9763

128 15137 166 176118 7

STL6N3LLH6

power track up to 500mA

GND_C

+5V

+3V3

+3V3_P MIC

+5V_P MIC

+3V3

+5V

LDO2

+3V3_ext

GND_C

3V3_Micro 3V3_Micro

VS S A VS S A
3V3_Micro 3V3_Micro

VS S A

VS S A VS S A
3V3_Micro 3V3_Micro

5V_C

VDD_HV

VS S A VS S A
3V3_Micro 3V3_Micro

GND_uCGND_uC

GND_uC GND_uC

VDD_LV_S MP S

GND_uC GND_uC

GND_uC GND_uC

VDD_LV_S MP S
3V3_Micro

3V3_Micro

GND_uC

GND_uC

GND_uC

VDD_LV_S MP S

GND_uC

GND_uC

GND_uC

Vext_5V

GND_C

GND_C GND_C

GND_C GND_C

3V3_Micro

5V_C

C56

0.047uF

C61

10nF

R92
0

FB3

330Ohm@100MHz

1 2

L4

330Ohm@100MHz

1 2

TP 22
VLX

C38

10uF

C96

0.047uF

C51

0.047uF

C84

0.1uF

U8
ES DA6V1LY

2
K2

1
K1A

3

C42

0.047uF

C106

0.1uF

C80

0.047uF

J 19

J umper_Female

L9

330Ohm@100MHz

1 2

C90

0.047uF

C102

10uF

L11

330Ohm@100MHz

1 2

R89

1k

C68

0.047uF

C74

0.047uF

U6
ES DA5V3LY

2
K2

1
K1A

3

J 20
Clos e  1-2

1 2 3

C57

10nF

C62

0.047uF

R91

0

D10
LV

A
C

R87

0

C39

0.047uF

C85

10nF

C97

10nF

C52

10nF

R97

0

TP 18

VDD_LV

R98

0

C43

10nF

C107

0.1uF

C81

10nF

L5

330Ohm@100MHz

1 2

C91

10nF

C103
1nF

J 22

J umper_Female

R235 0

Not mounted

C69

10nF

C75

10nF

T1
BC846C

1

2
3

TP 17
GND

C58

0.047uF

C109

0.1uF

C63

10nF

U9A

S R5E1E7

VDD_HV_IO_W0
7

VDD_HV_IO_W1
15

VDD_LV_W
24

VDD_HV_IO_S0
58

VDD_HV_IO_S1
63

VDD_LV_S
68

VDD_HV_IO_S3
76VDD_HV_IO_S2
83

VDD_HV_IO_E0
90

VDD_HV_IO_E1
97

VDD_LV_E1
100

VSS_HV_OSC
107 VDD_HV_OSC

110

VDD_HV_IO_E2
118

VDD_LV_E4
123

VDD_HV_IO_E3
128

VDD_HV_IO_N0
137

VDD_HV_IO_PMU_0
139

SMPS_PMOS
142

SMPS_VLX
143

SMPS_NMOS
144

VDD_LV_N0
148

VDD_HV_FLA
157

VDD_HV_IO_N4
166

VDD_HV_IO_PMU_1
171

VDD_HV_IO_N5
176

HV_REFH_SD
36

HV_REFL_SD
37

HV_REFH_SAR
38

HV_REFL_SAR
39

VDD_HV_SAR
40

HV_REFH_DAC_COMP
41

HV_REFL_DAC_COMP
42

VDD_HV_SD_DAC_COMP
43

VSS_Exp Pad
177

C40

10nF

C98

0.047uF

TP 21 P MOS

C108

10uF

C44

10uF

C82

10uF

C104

0.1uF

C47

10uF

C92

0.047uF

L6

330Ohm@100MHz

1 2

C76

0.047uF

C86

0.047uF

FB4

330Ohm@100MHz

1 2

Q1
P MP B100XP EAX

2

3

5 6 7

4
1

8

C59

10nF

C64

0.047uF

C70

0.047uF

R93
0

R85

0 R86
1.5k

TP 20 VDD_LV_S

C99

10nF

C53

10uF

J 21

MOR2

1
2

Q2
P MP B55XNEAX

2

3

5 6 7

4
1

8

C45

0.047uF

C35

10uF

C93

10nF

C48

0.047uF

R90
100k

R99

0

L13

10uH 3.5A

1 2

C77

10nF

TP 19
VDD_HV

R95

0

C87

10nF

C65

10nF

C71

10nF

U7
ES DA5V3LY

2
K2

1
K1A

3

L7

330Ohm@100MHz

1 2

U5 LD1117DT33TR

GND

1

Vin
3

Vout_4
4

C54

0.047uF

J 34
GRP B021VWVN-RC

1 2

D11
P MEG3030EP

C46

10nF

TP 24
NMOS

C36

0.047uF

C94

0.047uF

C49

10nF

C78

0.047uF

C88

0.047uF

C100

10uF

FB5

330Ohm@100MHz

1 2

C66

0.047uF

L12

330Ohm@100MHz

1 2

R94
0

C72

0.047uF

J 33

J umper-Female

C55

10nF

C60

0.047uF

L8

330Ohm@100MHz

1 2

L10

330Ohm@100MHz

1 2

C37

10nF

R84

0

C95

10nF

C50

10uF

C83

10uF

J 23
Clos e  1-2

1 2 3

C41

10uF

R96

0

C105

0.1uF

C79

10nF

C89

10nF

C101

0.1uF

R236 0

C67

10nF

C73

10nF

TP 23
VDD_LV_S MP S

HV_REFH_DAC

HV_REFH_DAC VDD_HV_SD_DAC

HV_REFL_DAC
VDD_HV_SD_DAC

HV_REFH_SAR
HV_REFL_SAR

HV_REFH_SAR VDD_HV_SAR

VDD_HV_SAR

HV_REFH_SD
HV_REFL_SD

HV_REFH_SD VDD_HV_OSC

VDD_HV_OSC
VSS_HV_OSC

VDD_HV_FLA

VDD_HV

VDD_HV_FLA VDD_HV_PMU

VDD_LV VDD_LV_S

VDD_HV_PMU

VDD_LV VDD_LV_S MP S

VDD_HV

VDD_UV_SMPS

VDD_LV_S MP S

+5V_ext

+3V3_ext

+3V3_J umper

+5V_J umper

+3V3_ext

+5V_ext

VDD_HV

VDD_LV_S

D
B

5156 - R
ev 2

page 7/14

STEVA
L-TTM

007A
Schem

atic diagram
s 



Figure 7. STEVAL-TTM007A schematic diagram (7 of 10)
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Figure 8. STEVAL-TTM007A schematic diagram (8 of 10)

b) 18Vpp with TSB582 supplied at 12V,
R2=30kohm, R3=10kohm

"STMicroelectronics and/or its licensors do not warrant the accuracy or completeness of this specification or any
information contained therein. 
STMicroelectronics and/or its licensors do not warrant that this design will meet the specifications of, or be suitable for,
any particular application, purpose or implementation. 
STMicroelectronics and/or its licensors do not warrant that the design is production worthy. 
You should thoroughly validate and test any implementation of this design to confirm the functionality of the application." 
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Figure 9. STEVAL-TTM007A schematic diagram (9 of 10)
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Figure 10. STEVAL-TTM007A schematic diagram (10 of 10)
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2 Board versions

Table 1. STEVAL-TTM007A versions

Finished good Schematic diagrams Bill of materials

STEVAL$TTM007AA (1) STEVAL$TTM007AA schematic diagrams STEVAL$TTM007AA bill of materials
 

1. This code identifies the STEVAL-TTM007A evaluation board first version.
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https://www.st.com/resource/en/schematic_pack/steval-ttm007a-schematic.pdf
https://www.st.com/resource/en/schematic_pack/steval-ttm007a-bom.pdf


Revision history

Table 2. Document revision history

Date Version Changes

17-Sep-2024 1 Initial release.

26-Nov-2024 2 Updated, Features, Product summary and Description. Added references to STEVAL-APD03ACB, 
STEVAL-APD04ACB and STEVAL-APD05ACB.
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IMPORTANT NOTICE – READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and improvements to ST 
products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on ST products before placing orders. ST 
products are sold pursuant to ST’s terms and conditions of sale in place at the time of order acknowledgment.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or the design of 
purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. For additional information about ST trademarks, refer to www.st.com/trademarks. All other product or service names 
are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2024 STMicroelectronics – All rights reserved
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