
Features

• Driver board (STEVAL-CTM015A1)
– Based on three L6395D high voltage single-chip high and low-side gate 

drivers, with independent control of high and low-side
– STM32F303CBT6 microcontroller
– Support for quadrature incremental encoder and Hall effect rotor position 

sensor
– DC-DC power supply based on VIPER26LD, LD1117S50TR, and 

LD1117S33CTR
– Support to host three Insulated Current Sensors (ICS) for phase current 

reading
• Power board (STEVAL-CTM015A2)

– Insulated metal substrate (IMS)
– Hosts six STGB30H60DFB IGBTs and six STTH15RQ06 diodes in a 

D2PAK-2 package
– Decoupling gate resistors
– NTC sensing network for overheat protection
– LMV331ICT comparators for overcurrent protection
– Three-shunt resistors sensing network and TSV991IL OpAmps for three-

phase current reading
• Heat sink for heat dissipation featuring a thermal resistance of 1 K/W

Description

The STEVAL-CTM015V1 evaluation kit provides a complete solution for a three-
phase switched reluctance motor (SRM) drive based on asymmetric half bridge 
flexible converter topology.
The kit consists of the STEVAL-CTM015A1 driver board, the STEVAL-CTM015A2 
power board and a 1 K/W heat sink already assembled.
The driver board features a DC-DC power supply based on VIPER26L, LD1117S50, 
LD1117S33C, STM32F303CBT6 as MCU, and L6395D high voltage, single-chip high 
and low-side gate drivers for N-channel power MOSFETs or IGBTs.
The power board features an insulated metal substrate (IMS), NTCs for thermal 
protection, decoupling gate resistors for each IGBT, LMV331I comparators for 
overcurrent protection, STGB30H60DFB trench gate field-stop, and STTH15RQ06 
Turbo 2 soft ultrafast recovery diode.
By default, the STEVAL-CTM015V1 features the three-shunts resistors current 
sensing network based on TSV991IL, but it can also host three Insulated Current 
Sensors (ICSs).
Soft-chopping speed control firmware, based on STM32F303CBT6 microcontroller, is 
available.
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1 Schematic diagrams

Figure 1. STEVAL-CTM015A1 circuit schematic (1 of 12)
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Figure 2. STEVAL-CTM015A1 circuit schematic (2 of 12)
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Figure 3. STEVAL-CTM015A1 circuit schematic (3 of 12)
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Figure 4. STEVAL-CTM015A1 circuit schematic (4 of 12)
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Figure 5. STEVAL-CTM015A1 circuit schematic (5 of 12)
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Figure 6. STEVAL-CTM015A1 circuit schematic (6 of 12)
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Figure 7. STEVAL-CTM015A1 circuit schematic (7 of 12)

Vcc GND

Stator windings Current Sensing - ICS

BW_SEL

20kHz

ICS Internal badwidth
 (BW) Selection Table

BW
80kHz

Open when
ICS is
mounted

Open when
ICS is
mounted

Open when
ICS is
mounted

3v3

3v3

3v3

curr_U_ICS

pha s e _U1

curr_V_ICS

pha s e _V1

curr_W_ICS

pha s e _W1

Out_U1

Out_V1

Out_W1 R39
0.0

ICS2

ACS722LLCTR-20AU-T
N.A.

IP1+2

IP-3

VCC 8IP+1

IP1-4

VIOUT 7

BW_SEL 6

GND 5

ICS3

ACS722LLCTR-20AU-T
N.A.

IP1+2

IP-3

VCC 8IP+1

IP1-4

VIOUT 7

BW_SEL 6

GND 5

R35
0.0

R36
0.0 N.A.

C35
0.1uF

1
2

R40
0.0 N.A.

J MP2
0 OHM 20A -5108

ICS1

ACS722LLCTR-20AU-T
N.A.

IP1+2

IP-3

VCC 8IP+1

IP1-4

VIOUT 7

BW_SEL 6

GND 5

J MP1
0 OHM 20A -5108

R37
0.0

C36
0.1uF

1
2

C37
0.1uF

1
2

J MP3
0 OHM 20A -5108

R38
0.0 N.A.

D
B

4559 - R
ev 2

page 8/17

STEVA
L-C

TM
015V1

Schem
atic diagram

s 



Figure 8. STEVAL-CTM015A1 circuit schematic (8 of 12)
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Figure 9. STEVAL-CTM015A1 circuit schematic (9 of 12)

Motor Terminal Voltage Sensing
3v3

3v3

3v3

phase_U1 Voltage U - INP

Voltage U - OUT
phase_U2

Voltage U - INM

phase_W1 Voltage W - INP

Voltage W - OUT
phase_W2

Voltage W - INM

phase_V1

phase_V2

Voltage V - INP

Voltage V - OUT

Voltage V - INM

VSN1

Vsense U

phase_2

phase_1

Voltage - INM

Voltage - OUT

Voltage - INP

G
N

D
VD

D

VSN3

Vsense W

phase_2

phase_1

Voltage - INM

Voltage - OUT

Voltage - INP

G
N

D
VD

D

VSN2

Vsense V

phase_2

phase_1

Voltage - INM

Voltage - OUT

Voltage - INP

G
N

D
VD

D

D
B

4559 - R
ev 2

page 10/17

STEVA
L-C

TM
015V1

Schem
atic diagram

s 



Figure 10. STEVAL-CTM015A1 circuit schematic (10 of 12)
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Figure 11. STEVAL-CTM015A1 circuit schematic (11 of 12)
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Figure 12. STEVAL-CTM015A1 circuit schematic (12 of 12)

Figure 13. STEVAL-CTM015A2 circuit schematic (1 of 3)
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Figure 14. STEVAL-CTM015A2 circuit schematic (2 of 3)
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2 Kit versions

Table 1. STEVAL-CTM015V1 versions

Finished good Boards finished good Schematic diagrams Bill of materials

STEVAL$CTM015V1A
STEVAL$CTM015A1A

- -
STEVAL$CTM015A2A

STEVAL$CTM015V1B(1)
STEVAL$CTM015A1B STEVAL$CTM015V1B schematic 

diagrams STEVAL$CTM015V1B bill of materials
STEVAL$CTM015A2B

 

1. This code identifies the STEVAL-CTM015V1 evaluation kit second version. The kit consists of the STEVAL-CTM015A1 
driver board, whose version is identified by the code STEVAL$CTM015A1B, the STEVAL-CTM015A2 power board, whose 
version is identified by the code STEVAL$CTM015A2B, and a 1K/W heat sink already assembled. The 
STEVAL$CTM015A2B board is mounted in the middle position between the STEVAL$CTM015A1B and the heatsink. 
Additional information about the heatsink is available in the BOM list.
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Table 2. Document revision history

Date Revision Changes

25-Oct-2021 1 Initial release.

09-Jun-2023 2
Updated features, description and product summary in cover page.

Updated Section 1  Schematic diagrams and Section 2  Kit versions.
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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.

© 2023 STMicroelectronics – All rights reserved
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