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Data brief

Demonstration board for STGAP4S advanced galvanically isolated gate driver
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Features

. Board:
- Half-bridge configuration
- SCTH100N65G2-7AG 650 V, 20 mQ SiC MOSFETs

- High voltage rail up to: 520 V (limited by MOSFETs and capacitors
rating)

- On-board 3.3 V linear regulator for LV side supply
- Flybacks for HV +18 / -5 V driving supply
- Fault LED indicators
- Maximum working voltage across isolation: 1200 V
- Suitable to be used in combination with STEVAL-PCC009V2 and
STSW-STGAP4 GUI
- RoHS compliant
. STGAP4S device:
- Integrated isolated flyback for HV side supply
- Negative gate driving
- Desaturation detection
- Soft turn-off
- 3.3 V logic interface, 5 V tolerant
- Isolated ADC
- Internal temperature sensor
- Overtemperature warning and shutdown feature
- SPI with daisy chain for parameters programming and diagnostic

Description

The EVALSTGAPA4S is a galvanically isolated single gate driver for IGBTs and SiC
MOSFETs with advanced protection, configuration, and diagnostic features. The
architecture of the STGAP4S isolates the channel gate driving from the control and
the low voltage interface circuitry through a true galvanic isolation.

The EVALSTGAP4S board allows evaluating all the STGAP4S features while driving
a power switch with a voltage rating up to 650 V. The board is provided with two

SiC MOSFETs in a H2PAK-7 package connected in half-bridge configuration. The two
STGAPA4S drivers are connected in an SPI daisy chain and the high voltage side

of each is fed by its own flyback power supply, whose controller is integrated in the
driver.

Multiple boards can be connected and share the same logic supply voltage in

order to evaluate complex topologies, such as full-bridge inverter. The connection
of multiple boards allows the implementation of the SPI daisy chain with more than
two devices.

In combination with the STEVAL-PCCO009V2 and STSW-STGAP4 GUI, the board
allows to easily enable, configure, or disable all of the driver's protection and control
features through the SPI interface. Advanced diagnostic is also available thanks to
the driver's status registers that can be accessed through the SPI.

www.st.com

For further information contact your local STMicroelectronics sales office.
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Schematic diagram

EVALSTGAP4S

Figure 1. EVALSTGAP4S schematic diagram — connectors
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Schematic diagram

EVALSTGAP4S

Figure 2. EVALSTGAP4S schematic diagram — low-side
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Figure 3. EVALSTGAP4S schematic diagram — high-side
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Schematic diagram

EVALSTGAP4S

Figure 4. EVALSTGAP4S schematic diagram — power stage
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Bill of material

2 Bill of material

Table 1. Bill of material

DB4976 - Rev 1

JR28, JR29, JR30, JR32

C2, C4, C40, C41, C80 47 uF/35V SMT ceramic capacitor - size 1206
C3, C39 82 pF/50V SMT ceramic capacitor - size 0603
C5, C42 1nF/50V SMT ceramic capacitor - size 0603
C6, C8, C12, C28, C43, C45, C49, C65 10 uF / 35V SMT ceramic capacitor - size 1206
C7,C44 4.7 yF /50 vV SMT ceramic capacitor - size 1210
C10, C47 N.M. SMT ceramic capacitor - size 0603

C11, C19, C23, C31, C33, C34, C48,
C57, C60, C68, C70, C71, C76, C77, 47 yF/35V SMT ceramic capacitor - size 0805

C81

€13, C18, %25% %%ﬁ %%54 €52, C55, 100 nF /50 V SMT ceramic capacitor - size 0603
C14, C22, C50, C59 10 pF /50 V SMT ceramic capacitor - size 0402
C38, C75 N.M. SMT ceramic capacitor - size 0402
C17, C27, C56, C63 10nF/50V SMT ceramic capacitor - size 0402
C21,C54 680 nF /16 V SMT ceramic capacitor - size 0603
C18, C26, C29, %:;2 €53, C62, C68, 100 pF /50 V SMT ceramic capacitor - size 0402
C30, C32, C35, C67, C69, C72 100 nF/50V SMT ceramic capacitor - size 0402

C78, C79 470 nF /630 V/ X7R SMT ceramic capacitor - size 2225
2.2 yF
C82 Film capacitor (Automotive) - pitch 27.5 mm
ECWFG2J225J or equivalent
D1, D13 STTH112A High voltage rectifier - SMA
D3, D15 STPS1H100A High voltage power Schottky rectifier - SMA
D5, D17 RS1KFA Fast recovery rectifiers - SOD-123FA
D6, D18 BZT585B16T Precision Zener diode - SOD523
D7, D19 BZT585B3V3T Precision Zener diode - SOD523
TVS diodes - SMB
D8, D10, D20, D22 N.M.
P6SMB510CA or equivalent
D9, D21 BZT52C4V7T Zener diode - SOD523
Signal Schottky diode - SOD-323
D11, D23 N.M.
BAT20JFILM or equivalent
High voltage power Schottky rectifier - SMA
D12, D24 N.M.
STPS1H100A or equivalent
TVS diodes - SOD-123FL
D26, D27 N.M.
SZSMF24AT1G or equivalent
Automotive low drop power Schottky rectifier
D28, D29, D30, D31 N.M. - SOD123Flat
STPS2L40ZFY or equivalent
D32, D33, D34, D35 BAT54FILMY Automotive small signal Schottky diodes -
SOT23
OUT, HV, GNDPWR N.M. M3 screw
JR1, JR7, JR8, JR9, JR10, JR13, JR14,
JR18, JR19, JR20, JR21, JR23, JR27, 0Q SMT resistor - size 0603
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JR2, JR12, JR17, JR22, JR26, JR31,

JR33 N.M. SMT resistor - size 0603
JR3, JR4 N.M. SMT resistor - size 0402
JR5, JR6 0Q SMT resistor - size 0805
JR11 100 Q SMT resistor - size 0603
J1 MORSV-350-3P_screw Screw terminal block 3 poles, pitch 3,5 mm
J2 Angled pin header 2x5 pins - 90 degree, 2,54 mm
J3 Pin header 1x5 pins, 2,54 mm
J4 Angled female pin header 2x5 female pins - 90 degree, 2,54 mm
J5, J6 N.M. 1x3 pins, 2,54 mm
J7 N.M. 1x2 pins, 2,54 mm
J8 Pin header 1x2 pins, 2,54 mm
J9 2-1761603-3 or equivalent Flat cable connector - 2x5 pins, 2,54 mm
J10 Pin header 1x10 pins, 2,54 mm
LED1, LED2, LEDS3, LED4 Red LED Size 0603
NTCA1 NTCS0805E3472FMT NTC thermistor - size 0805
Q1,8 2STF1360 Low voltatgr;aenf:izi osrvswfcgg%glgPN power
N-channel 100V, 4A STripFET VII
Q2, Q9 STL3N10F7 DeepGATE power MOSFET - PowerFLAT
2x2 mm
a3, a10 STLoPALLF OSFET - PowerFLAT 35133
N-channel 60V, 8A STripFET F7 Power
Q4,Q7,Q11, Q14 STL8N6F7 MOSFET in a PowerFLAT - PowerFLAT
3.3x3.3 mm
Q5, Q12 NLM. 60V, 1A fast: swﬂc-hlsng_ll_\_l;;\l power transistor
Q15,Q16 SCTH100N65G2-7AG A“t°m°t'(‘5’5eo§\’/r‘agd:As_'i2PFf’/:"zr7'l\_"OSFET’
R1,R3 10Q SMT resistor - size 0805
R2 1kQ SMT resistor - size 0402
R4, R12, R30, R80, R127, R128 100 kQ SMT resistor - size 0402
R5, R11, R40, R61, R91 10 kQ SMT resistor - size 0603
R6, R7, R8 680 kQ SMT resistor - size 2512
R10, R60 1kQ SMT resistor - size 0603
R14, R64 1.5kQ SMT resistor - size 0603
R16, R66 43 kQ SMT resistor - size 0402
R17, R67 10 kQ SMT resistor - size 0402
R21, R59, R72, R109 10Q SMT resistor - size 0603
R22, R54, Rg%;gfégma R124, N.M. SMT resistor - size 0603
R23, R73 0Q SMT resistor - size 0603
R24, R34, R53, R74, R83, R103 N.M. SMT resistor - size 0805
R56, R106 0Q SMT resistor - size 0402
R27, R28, R77, R78 0.15Q SMT resistor - size 0603
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R29, R84 4.7 kQ SMT resistor - size 0402
R32, R81 3.3Q SMT resistor - size 0603
R35, R38, R86, R88 10Q SMT resistor - size 1210
R41, R89 20Q SMT resistor - size 0603

R26, R31, R37, R42, R47, R76, R79,

R87, R48. R92, R97, R98 100 Q SMT resistor - size 0402
R46, R96 1.8 kQ SMT resistor - size 0603
R49, R52, R101,
N.M. SMT resistor - size 0402
R102
R57, R58, R107, R108 330Q SMT resistor - size 0603
R114, R115 05Q SMT resistor - size 0603
TP1 to TP67 N.M. Test point - Diam. 1.27, hole 0.8 mm
T1, T2 750318616 Auxiliary gate drive transformer
U1, U2 STGAP4S Advancedslis(é)lriaﬂtg(élg:;gt_le_zscirggr_:f;%rv:IGBTs and
u3 LDO40LPU33RY Low-dropout regulator - DFN6 (3x3)

Flat cable Flat cable, 10 poles 10 cm
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Board layout
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EVALSTGAP4S

Board layout

Figure 9. EVALSTGAP4S — Layout — TOP components placement

J2
@ “ [ E - SO0
3 =
» L 3
S T2 R7 R6
B 2 o 2]
e 1E T .w
[ Q‘ IO © = 5 a2 o bl
—~ 277 ‘Og‘owzs e
1] O 2 = RO e al
[ O4 :‘ M us " p310IC57] T e . o
7 Lo 2032 e o
87 C56 58] e
oL 10300 & et 24900 a2 €48 Ows: — pigs oLs
onter R66 76 g N
S “ She o e B e N
- oRO2 P / }
i RO7 80035 ] 2 Tes OlPs3
12500 ERQBN 480V " Brpyg %ﬁ@ El \\/
550 18 PN ows s
> Lea BN
r© 1o 5‘ o®F Tl H2 Q Ln 5
P30 g o  YE o3 4| 5
.9 TPSZ -or ’PMOR%'Q -
P23 cs2 / N
TP%6 m s
T - zD
TP%S P20 e 016
210 1 "ﬂlﬂl
o =] E‘Om T‘)S‘?Cuu 5 6o /\
> ™ 01 et @ga / \
o] Ly = g ( \
o) 1 TPOTS 130 ¢1g Orers /03| 35| /
A> {chz[,\g’az = J = R\&
o i “22201 UR20 T o
b3 o
- A T LINEIR
LB Egiz/ o asi’ 9, 300 ’§ E [EENe) 5';{1579
357 LRLT9 oR4T S5 033][I3g rf - Qi
Do ! T O = Peg) T OF QUasl 58 Q)
wme LI Dy gl LFpogg BT %
B Q [ oeg=
JZaNY o 0O 1o L; Q558 ﬁ

Figure 10. EVALSTGAP4S — Layout — BOT components placement
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Revision history

Table 2. Document revision history

17-Mar-2023 1 Initial release.
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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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