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AGND —_— epeat(PWML)
= PWML2
eno - DC bus voltage sense PwmL3 L] l_—O GND Repeat(VS) Phase Leg L Phase Current Sense
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A
MIC5239-3.3YS
U100
) R100 R101 )
EPC91202_B5513_Revl_1_Main[7A][ 5V o ; IN @ ouT ; o 3V3 >EPC91202_B5513 Revl_1_Main[8A], AP1005_Revl 1 QuadEncdr[1C], AP1034_Rev3_d
B
OE 0.1W GND OE 0.1W
C100 C101
0603 0603
1R102
220F 10V 22UF 10V 20603
820 0.1W
GND GND GND
D100
0603 Yellow
150060YS75020
AJ, EPCO1202_100V_VoltageSense[2C], EPC91202_ThermalMaterial[2C] < GND S
Power indicator
GND
©
D
Title: 5V to 3V3 500mA LDO using MIC5239-3.3YS © EPC 2026
Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 02/03/2026 [ Sheet 2 of 12 i
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A
B
vce  Reo 5V
[4C]| AP1005_Rev1_1_QuadEncdr[2A], AP1009_0805_2p3V_Rev3_1[2B] [ VCC Ogg’::;
OE 0.125W
\], EPC91202_100V_VoltageSense[2C], EPC91202_ThermalMaterial[2C] GND
= R87
GND Y o DVEWR BVES 5VHS > EPC91202 B5513 Revl 1 Main[5C]
10E 0.125W D80
o3 R89
. 0805 bV, FL
4.7uF 25V 0603
. R81 200V 1A 2.2E 1/3W
EPC91202_B5513_Revl_1_Main[4D]| O‘Gv‘ov‘é . DFLS1200 Eﬁ\%zsves‘rle
22E 13W GND css 5.6V 500mW
5VHS 1] VSWN
——C80 REd u80 ]
0603 0008 0805
100pFs0v | 10K O-IW 5V 4 Jvce 16 4.7UF 25V
1 UvVLO 15 —1 VGuH »EPC91202_B5513_Revl_1_Main[5C], EPC2361_MotorDrivePhaseLeg[4D]
= — 3 _[Hin 14
GND GND i b L—{ VGuL >EPC91202_B5513_Revl_1_Main[5D], EPC2361_MotorDrivePhaseLeg[4E]
RS2 2 i ISHRVSWH VSW >EPC91202 B5513 Revl 1 Main[5D]
D EPC91202_B5513_Revl_1_Main[4D][ PWML = b _ 5 SUPWR
2.2E 113W togie
’ L r@ 11 — VGIH »>EPC91202_B5513 Revl_1_Main[5D], EPC2361_MotorDrivePhaseLeg[4E]
—L g1 R85 2 _|SD/OD] 10
T o603 0603 H L VGIL »EPC91202_B5513_Revl_1_Main[5D], EPC2361_MotorDrivePhaseLeg[4F]
100pF 50v | 10K 0-1W 7_[seND _ 7
L - .
1 1 STDRIVEGE0 __008835 VSl EPC91202_B5513_Revl_1_Main[5E], EPC2361_MotorDrivePhaseLeg[4F]
= = R88
GND GND 0603 4.7uF 25V
. 0E 0.1W = — =
EPC91202_B5513_Revl_1_Main[4C][ VddPullup Gate Driver Vsl vl vl
£ “Vddpullup is
connecoted to 3.3V =
or to 5V depending =;R86 GND
on microcontroller 30603
voltage 10k 0.1W
) R83
EPC91202_B5513 Revl_1_Main[4D][_OCPn
0603
OE 0.1W
——C82
2 . 0603
The 0 ohm resistor
can be modified to SEIPERY
E filter spikes from .
the ocmparators ==
lines GND
G
Title: 600 V Gate Driver using STDRIVE600G © EPC 2026
Design #: EPC91202
909 Sepulveda Blvd. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 26/01/2026 | Sheet 3 _of 12 i
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3 4 5 6 8 9 10
Vin Vin Vin
EPC91202_B5513_Revl_1_Main[7C], AP1065_5V2_100mA_0805_Rev2_1[1B] J—cs J—ca i%
0805 0805 0805
100nF 100V 100nF 100V 100nF 100V
ors[LA], EPC91202_100V_VoltageSense[2C], EPC91202_ThermalMaterial[2C] Gﬁ:’ Gﬁ) GﬁD
GND Decoupllng Capautors
DC Input
100 Vmax.
GND
Vin Vin
R1 ——C_snu
EPC91202_B5513_Revl_1_Main[6C], AP1032_Rev3_2[8D] 0603
0603 - Q1 330pF 100V
10E 0.125W
1l vG K—} EPC2361 1801V oA
R3 — z
EPC91202_B5513_Revl_1_Main[6D], AP1032_Rev3_2[8D] SS2PH10-M3/85A
0603 C1 sR_snu
0.47E 0.1W 0603 >0603
100pF 16V | 4.7E 1/3W
ENEY SW SW > EPC91202_B5513_Revl_1_Main[7D], CurrentSensingEPC91202[3C]
R2
EPC91202_B5513 Revl_1_Main[6D], AP1032_Rev3_2[8D] [ VGIH e
Q2
10E 0.125W —
i Ll VG |K:} EPC2361 -
EPC91202_B5513 Revl_1_Main[6D], AP1032_Rev3_2[8D] [ VGIL 100V 2A
0603 c2 SS2PH10-M3/85A
0.47E 0.1W 0603
100pF 16V |
EMPTY . i
Optional Diodes
) Vsl JP1
EPC91202_B5513_Revl_1_Main[6D], AP1032_Rev3_2[8E] <_VSI O—
Net Tie
Power Stage
GND
Title:  Phase Leg using EPC2361 © EPC 2026

Design #: EPC91202

909 Sepulveda Blvd. Ste 230

Revision 1.1 P/N#: EPC2361 El Segundo, CA 90245
Date: 02/03/2026 | Sheet 2 of 12 US.A.
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5 6 7 8 9 10
A
Option 1 (default): Current sensor IC ACS72981ELRATR-100B3 -
RO1 Mounted EPC91202_B5513_Revl_1_Main[7C][_3V3 SVSLOCAL /7 SVS0
U1 Mounted 2.2kE @ 100MHz 0.8A
R02 Not Mounted
13.2 mV/A sensitivity j
- . (:2
B Polarity inverted S AESTE
100nF 50V
TP1
AGND
- ul 8pmil
E— s [P+ vCC ACST72981ELRATR-100B3
EPC91202_B5513_Revl_1_Main[8D] < Phase Onti I filt
.. . . ional Isns filter
The polarity is intentionally inverted to comply R'f RoL
. . . l|P _[: VIOUT| 3 {Gaut [TTsns  >EPC91202_B5513 Revl_1 Main[8D]
with previous EPC motor drive inverter boards 0603 0603
0E 0.1W 0E 0.1W
EPC91202_B5513 Revl 1 Main[7D], EPC2361 MotorDrivePhaseLeg[7E] < SW SWi &
< IP- GND —C1 TP2
= 902 v AGND TP
EPC91202_B5513_Revl_1_Main[7D], AP1034_Rev3_0_OverCurrentProtection[1A], EPC91202_100V_VoltageSense[3C]
7 AGND G
AGND
D
Option 2: 300 pE Phase shunt resistor with current-sense amplifier AD8411AWBRMZ-RL
R01 Not Mounted FB3
U1 Not Mounted 3v3c 3V3LOCAL 1 3v3c
E 4]
R02 Mounted 2.2kE @ 100MHz 0.8A
c15
P 0603
15 mV/A sensitivity SRR
Polarity not inverted
R5 AGND
S\, OPAMP TP
0805
SR29 c11 TP3
$1206 AR 3V3c
EMPTY | 300 pE 5W 10nF 100V IC1 bomil
Phase R25 1 8
F . > <IN +HN [~ .
2?;250 5w 5 GND _ VREFL [ Isns filter
' e [ - e 2 R I5ns
0805 0603
AD8411AWBRMZ-RL 100E 0.125W| OE of\/{\/APTY
—cC12
AGND —C13 TP4 0805
0603 AGND TP 10nF 100V
100nF 25V
6pmil
ADB8411A Gain 50V/V AGND AGND
G Offset Voltage = 1.65 V
100V VoltageSense[3C]
Title:  Bidirectional current sensing using Hall effect sensor or Phase shunt © EPC 2026
N
H AGND Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 02/03/2026 [ Sheet 5 of 12 g
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1 2 3 4 5]
5V supply
) R40
1_1_Main[6G], AP1005_Revl_1_QuadEncdr[2A], AP1032_Rev3 2[2B] [ VCC
0805 U40
OE 0.125W
AD590JCPZ-R5 C40
3 0805
300pA 100nF 50V
EPC91202_B5513_Revl_1_Main[6G] @ axsc |,
= GND
GND 1) =
GND
L 150C scale to 3.3V
EPC91202_B5513_Revl_1_Main[6G] <_Tsns ’ GND
25C scale to 2.3V
ca1 3 gg‘OlE -55C scale to 1.7V
0805
100nF 50V 7.87KE 0.25W
GND GND
Title:  Temperature sensing using AD590 - 0805 components © EPC 2026
Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 26/01/2026 [ Sheet 6 of 12 i
File: AP1009_0805_2p3V_Rev3_1.SCHDOC \Www.epc-co.com
1 2 3 4 5




tage$

A

1 2 3 4 5]
FB2
ense[3B] [ 3V3 {}
2.2kE @ 100MHz 0.8A
A
ense[3C] < _AGND
N
AGND
3V3c
3V3c
c6 3V3c
0805 R0
Option 1 (default): 0805 . .
2.2uF 25V 0.7V threshold for +70A 10KE 0.25W rail to rail common mode comparator
with 13.2 mV/A sensitivity _ TLV7022DGKR
and inverted signal q
AGND (including spikes) >[ 1 OCPn_wiredOR
. R7 R10 3v3c B
Option 2: 0805 (or L v
0.6 V threshold for -70A 2 7KE 0.125W 0805 0805 <
with 15 mV/A sensitivity ' ’ 1nF 50V OE 0.125W $R15
and not inverted signal 30805
(including spikes) 10KE 0.25W
AGND AGND q R14
Change R7 to 2.2 KE Rl AGND OCPn_wiredOR OE;AO'% @ EPC91202_B5513
0805 OE 0.125W
——C10
110KkE 0.25W 0805
1nF 50V
EPC91202_B5513_Revl_1_Main[6F][ Csns 3V3ac EMPTY
AGND
A
Cc9 R12 and C9 are
0805 not mounted
100nF 100V because they are
mounted in
3V3c UiB front of the gate
TLV7022DGKR AGND driver. ©
Option 1 (default): R8 R11 i i
2.6V threshold for -70A 0805 rail to rail common mode comparator
with 13.2 mV/A sensitivity 2.7kE 0.125W 0805 7 OCPn_wiredOR
and inverted signal OE 0.125W —
(including spikes) ’
Option 2: R9 LCB
2.7V threshold for +70A 0805 0805
with 15 mV/A sensitivity 10kE 0.25W 1nE 50V
and not inverted signal
(including spikes) R13
Change R8 to 2.2 kKE AGND AGND 0805
110KE 0.25W
D
Title:  Bidirectional Over Current detection © EPC 2026
Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 26/01/2026 [ Sheet 7 of 12 i
File: AP1034_Rev3_0_OverCurrentProtection.SCHDOC \Www.epc-co.com
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2 3 4 5
A 3vs
_Main[8G], AP1009_0805_2p3V_Rev3_1[2B], AP1032_Rev3_2[2B] DY
LR85
20805 TPQEL
1KE 0.25W
R88
C91202_100V_VoltageSense[2C], EPC91202_ThermalMaterial[2C] < GND Enccral o EncA >EPC91202_B5513 Revl 1 Main[8G]
G? 1KE 0.25W D85
N ——cs5 3.6V 300mW
0805 BZT52C3V6T-7
1nF 50V
GND GND
J80 VDD
EncdrA 18 3v3
EncdrB 29 -—
VDD = c80
_Encdi 3o 0805 s
i | a7uF2sv 20805 TPQE2
= 100mil TH GND e O'ZSWng ?
ChD Encer e . EncB > EPC91202_B5513 Revl 1 Main[8G]
Shaft encoder connection 1kE 0.25W D86
: ——C86 3.6V 300mwW
Quadrature with Index 0805 BZT52C3V6T-7
. 1nF 50V
Supports optical and hall e
GND GND
5V R8l  vbD 3v3
0805
0E 0.125W LR87
20805 TPQE3
1KE 0.25W ?
| 3V3 R82  ypp Encdrl ped - i
|_Rev1_0[4B], EPC91202_100V_VoltageSense[3B] [ 3V3 e e Encl >EPC91202_B5513_Revl_1_Main[8G]
OE 0.125W 1KE 0.25W D87
ARy —Lcg7 3.6V 300mW
Source Selection 0805 BZT52C3V6T-7
1nF 50V
GND GND
Title:  Shaft encoder interface © EPC 2026
Design #: EPC91202
909 N. Pacific Coast Hwy, Ste. 230
Revision 1.1 El Segundo, CA 90245
Date: 02/03/2026 [ Sheet 8 of 12 U] S
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2 3 4 5 6 7 8 9 10
1202 |B5513 Revl 1 Main[1C] Bus ﬁ in Bus
Ch37 Ch38 Ch39
. 1210 1210 1210
C91202_ThermalMaterial[2C] GND -
Always mount capacitors Cb1->Cbh39 iz 203y R Y =109y
GND GND GND
B Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus
JZ Ch2 J; J; J*CbS J*Cbﬁ J*Cb7 J*CbB J*Cbg J*CblO J*Cbll J*Cb12 Ch13 J; Ch15 J; J; J;
1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210
10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
C
Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus
J*Cblg J*CbZO J*CbZl J; J; J*Cb24 J*Cb25 J*CbZG J*Cb27 J; J; J; J; J*CbS»Z Ch33 J*Cb34 J; J;
1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210
10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V
D
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
E
Additional capacitors
Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus
EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
Ch40 Ch41 Ch42 Ch43 Ch44 Ch45 Ch46 Ch47 Ch48 Ch49 Ch50 Cb51 Ch52 Ch53 Ch54 Ch55
1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210
10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V
GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND GND
Bus BUS Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus Bus
J%TY EE%F;TY J%TY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
1210 1210 1210 Cb59 Ch60 Ch61 Ch62 Ch63 Ch64 Ch65 Ch66 Ch67 Ch68 Ch69 Ch70 Ch71 Ch72
10UF 100V 10uF 100V 10uF 100V 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210 1210
10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V 10uF 100V
Ehe EhID el GND GND GND GND GND GND GND GND GND GND GND GND GND GND
Title:  DC bus capacitors © EPC 2026
Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 26/01/2026 [ Sheet 9 of 12 g
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A
B
V3 < 3V3 _ |EPC91202_B5513 Revl_1_Main[9C], AP1005_Revl_1_QuadEncdr[1C], AP1034_Rev3_0_OverCurrentProtection[1A], AP1074_R
EPC91202_B5513_Revl 1 _Main[9D][ V. >———— = NS ' BN ' BN ' =
D1
Iy 30V 30mA
100k 0.1W 1% SDMO03U40-7
Vsns  »EPC91202_B5513 Revl_1_Main[9D]
SR1 =1
30603 0603
3.01k 0.1W 1% 10nF 50V
p[3B], EPC91202_100V_DCbuscapacitors[1A], EPC91202_ThermalMaterial[2C] GND AGND» EPC91202_B5513_Revl_1_Main[9D], AP1034_Rev3_0_OverCurrentProtection[1A], CurrentSensingEPC91202[1H
= = NV
GND GND AGND AGND
c
29.2 mV/IV
112.9 V maximum readable voltage
D

Title:  Voltage sensing © EPC 2026

Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245

U.S.A.

www.epc-co.com

Date: 26/01/2026 [ Sheet 10 of 12
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* 4
TIM1
HS1 .
Heatsink ThermalMaterial
annnnnn tGioba
TG-Xxy0.5
XmmxY mm
SC1 SC2

SC3 SC4

M2 Screw - Pan HeadM2 Screw - Pan HeadM2 Screw - Pan Head M2 Screw - Pan Head

95836A113 95836A113 95836A113 95836A113
S1 S2 S3 sS4
Spacer M2 1mm Spacer M2 1mm Spacer M2 1mm Spacer M2 1mm
BPC91202_100V_DChuscapacitors[1A], EPC91202_100V_VoltageSense[2C] < GND IR010223R Dg0102830 SI7010283R 7ie102a5R
" T T T
GND GND GND GND
Title:  Thermal material for EPC91202 © EPC 2026
Design #: EPC91202
909 Pacific Coast Hwy. Ste 230
Revision 1.1 El Segundo, CA 90245
Date: 26/01/2026 [ Sheet 11 of 12 i
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1 2 3 4 5
A
lcgz
0805
WF2sV
o GND o
vCC Vin
Vins R92 1 [EN  |vee + vrer BST| 5
H 0805
10 Vmin. to 100 Vmax. 100KE 0.25W nggs 5.2V 100 mA max.
L90
R90 ; =L R96
361 MotorDrivePhaseL eg[38] [ Vin e Vins . 3 6 4 L00PI00V 7550 > VEC [ VEC »EPCI1202 BS513 Revi 1 Main[4A]
. 33uH 0.85A
OE 0.125W co0 co1 fs: 417 kHz Ro1 OE 0.125W
PSU disconnect 0805 0805 0805 current measure
2.2uF 100V | 100nF 100V 80.6k0.125W 4 ——C95 ——C9%
0805 0805
1 10uF 25V 10UF 25V Voo
= GﬁD U920
EPC91202_ThermalMaterial[2C] < GND GND = MP4581GN-Z ]
GND = lRos SR97
20805 =—co4 20402
= 1 0805 2.2k 0.1W 1%
oD ro3 40.2k 0.125W 630pF 50V —
0805 GND
OE 0.125W Lpes -
30805 30603 Green
9.53KE 0.125W 150060VS75020
Power indicator
GND GND
Title: 100 V to 5.2 V, 100mA, Housekeeping Power Supply © EPC 2026
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