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SMD M5 Screw Terminal
5 48V Designator AV 3Vv3
AP1052 Revl 0 DcBusCapacitors.SCHDOC TPVIN TPGND
SMD M5 Screw Terminal - SMD Probe loop SMD Probe loop
64 VVmax 48 V Connection Jov PIrars rro1 D701
J6 ' e T\, $0805 SDMO03U40-7
PCB Fiducial PCB 48V 100kE 0.25W 40V 30mA
aDl_l 501_2 501_3 501_4 Ve
GND — GND © EPC GND
SO4  SO5  SO6  SO7 Vin Measure r700 e
38 70805 10nF 100V
—veec ., g oND 112.93V scale to 3.3V |3.01kE 0.125W
r 2 & +5V external connector 29.2 mv/V 112.93 V maximum 1

4-103185-0-02 8834 8834 8834 8834 = N

1" Male Vert. AGND AGND
GND

Repeat(G,1,3) Repeat(L,1,3) Repeat(F.1.3) Switch-node Measure
P10 AP1032_Revl_0_STDRIVE600G_GateDriver.SCHDOC EPC2302_Revl 0 Phaseleg_LegShunt.SCHDOC peat(= %,

V1 vee AP1037_Revl1_1_PhaseShunt_withV_Isns.SCHDOC Vsnsl TPPh1 1a
AP1065_Rev1_1_100V_to 5V_PSU.SCHDOC vce s SMD Probe loop 10
48V : R802  ycc Repeat(VGuH) Vsns2 20

vin - Vee o WMHL 3V3 vddpullup L Repeatveury VI 48V V3 3V3  Repeat(Vsns) Y vsns3 - giphtz) | L Phasel | o b
S 0E 0.125W PWMH2 Repeat(VGuL) . E . robe foop 20
VGuL Phasel
0 PWMH3 NpmaMHILS], PWMH Repeat(PWMH) | Repeat(VGuL) SN _SN[L.3] SN Tpph3 | Phase2
—_ Repeat(SW) > Repeat(SW) __ Phase2 SMD Probe loop
- Repeat(SW)
Driver Suppl PWMLL1 Repeat(Phase) ¥ Phase3
pply PWML > Repeat(PWML) > Repeat(VGIH) | Phase3
PWML2
GND PWMLIL.3 Repeat(LS_P) CY
TP11 PWMLS | Repeat(VGIH) Repeat(LS.N) CS1 4.7nF 250VAC Y3 TPGND2
V2 P5 — ocen — Repeat(velpL) - cs2 b SMD Probe loop
AP1051_Rev1_0_5Vt03V3LDO_PSU.SCHDOC 5 o ocp Repeat(VGIL) b K> GND Repeat(CS) cs3
VCC 3Vv3 60900213421 n — /77
== > vCce 3v3 ¢ ] K> GND K> Repeat(VSl)
A umper 0 2 Repeat(Vsl) AGND Earth
= a1 GND L .
N 5 RE8  pGood oND = Motor Connection  cXp
> EN L w200t AGND
0 0805 L' Malevert | GND Power Stage Phase shunt and voltage sense
110kE 0.25W ocPn Gate Drlver . (cs13 o1
TS epeat(CS,1.3) AP1005_Revl 1 QuadEncdr.SCHDOC
== AP1009_Revl_3_TemperatureSense_AD590.SCHDOC Ccs1 AP1004_Revl_2_CurrentSenseAmp.SCHDOC VCC vee EncA [ EncA
AGND Cs2
3Vv3 3Vv3 EncB
Controller Analog Interface Power Supply VEC F yee cs3 CSL3l €S pencat(ing) s LT
R800 K> GND Encl [ j}———
%Ogg\s,_ Tsns DL Phasel Repeat(Isns)

OE 0.125W ¢—PGood EN L — AGND AGND .

EN R80L Repeat(IN-) eND - Shaft encoder input

0805 EMPTY = i

OE 0129w o Temperature Sense AGND Quadrature with Index

Option Re03 e s 1 % Phase oc/:%r)rent sense Supports optical and hall
U JP3

J60 0805 1.8kE @ 100MHz 0.5A Ls 60900213421 60900213421 60900213421
PWMHL | 2 a OE 0.125W AP1035_Revl_0_LegSenseAmp.SCHDOC Jumper  jsns1 Jumper Jumper Repeat(OCP,1,3) .
PWMLL 4 8 Psnsl AP1034_Revl_2_OverCurrentProtection.SCHDOC AP1033 Revl 0 ThermalMaterial.SchDoc
PWMH2 C60 O3 5
G 5 3v3 Tsns1 TP12 k> GND
PWMLZ 1 g 7 0805 LS P[1.3 > 3v3 o 2 onst
PWMHZ | T 9 22UF 16V —Lt‘ Ls p1 71 1 pb—2S082
E\é\éxw 12 11 LS N1 ‘ tgil’:\’lll Lsns1 Diﬂﬂ 1" Male Vert. lSns[L3]  Isns | Repeat(Csns) ocen eND

14 13 1S NIT3T| || — Lns2 Jsns2 OCPn - -
EncB GND  GND Ls p2 Lsns2 [oF—— o 3 Psns2 av3 Heatsink Kit
Encl %g g LEDact LS N2 t?EZZ Lsns3 [ L3083 o2 Lsns2 _— e
vie 5, 71 - 81—k AGND
N 23 LS P3 Ls p3 T Male Vert. :
Vsnsg ] 26 25 R66 LS N3 LS N3 Jsns3 = Over Current Protection
R e 27 0805 — ® 3 Psns3 AGND
—;nSl 2(2) ‘%33 1B 02 (= AGND o2 LsnsS‘Isnsg
- 34 33 ol — For evaluation only;
PGood EN ]| 36 35 R60 = Leg Current sense 1" Male Vert.
PGood_EN 60 ocpn . not FCC approved for resale
Tons % i [EDact oy GRD AGND Current sense option
OE 0.125W . .
Tmm Edge 1 o 3phase motar drive board using BRC2302 poner dage
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4 5 6
28V 48V
48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V
Cbl Cb2 Cb3 Cb4 Cb5 Cb6 Cb? Cb8 Cb9 blO bll b12
47uF 80V 47uF 80V 47uF 80V 47uF 80V 4TuF 80V 47uF 80V 47uF 80V 47uF 80V 47uF 80V 4ATuF 80V 47uF 80V 47uF 80V
GND EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
N
GND
GN
48 V Bulk Capacitors
48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V
J*CMI:L J*CMIZ J*CMI?, J*CMI4 J*CMIS CMI6 CMI7 J*CMIB J*CMIQ J*CMIlO J*CMIll J*CMIlZ J*CMI13 CMI14 J*CMIlS J*CMIlG J*CMI17 J*CMIlB
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
48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V
J*C_Mllg CMI20 J*CMIZl J*CMIZZ J*CMI23 J*CMI24 J*CMIZS J*CMIZG J*CMIZ? J*CMIZS J*CMI29 J*CMIBO J*CMI31 CMI32 J*CMI33 CMI34 J*CMI35 J*CMI36
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 ND GND GND
48V 48V 48V 48V 48V 48V 48V 4 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V
CMI37 CMI38 CMI39 CMI40 CMI41 CMI42 CMI43 CMI44 CMI45 CMI46 CMI47 CMI148 CMI49 CMI50 CMI51 CMI52 CMI53 CMI54
EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
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 ND GND GND GN ND GND GND
48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V 48V
CMI55 CMI56 CMI57 CMI58 CMI59 CMI60 CMI61 CMI62 CMI63 CMI64 CMI65 CMI166 CMI67 CMI68 CMI69 CMI70 CMI71 CMI72
EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY EMPTY
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 GN GND GND GND GND GND GND GND GND
48 V Medium Frequency Capacitors High Power Motor Drive DcBus Capacitors
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lCQl
0805
1uF 25V Vins
N GND ©
VCC Vin
Vins R91 1 [EN |vee +vrer BST| 5
i 0805
10 Vmin. to 100 Vmax. 100KE 0.25W nggs - 5.2 V 400 mA max.
R90 : R92
Vi Ogag Vins ) 3 6 J 100nF 100V ST ogd 5 \Vele} VoS
. 33uH 0.85A
0E 0.125W o0 co fs: 417 kHz Ro6 OE 0.125W
PSU disconnect 0805 0805 0805 small size inductor current measure
2.2uF 100V | 100nF 100V 80.6KE 0.125W 4 ——C94 —==C95
0805 0805
10uF 25V 10uF 25V VCC
GND GND %0
GND MP4581 ]
GND
LR97
V4 GND LRo4 b3
GND Jo805 ——c% ] (2)‘;002 2W 1%
40.2KE 0.125W 0805 : 0

R93 680pF 50V

0805 GND Do

0E 0.125W

SR95 !gLTST»Cl93KGKT-5A
30805 0603 Green
9.53KE 0.125W
Power indicator
oD GND
100 V to 5 V Housekeeping Power Supply
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3V3 500 mA max.
V3
AP1020_Revl 0_5Vto3V3_PSU.SCHDOC
vce Y 5V o 3V3 S V3 SVSEe
e
(O]
EN 0O LR78
LRt c71 30805
20805 0805 330E 0.125W
OE 0.125W 22UF 16V
GND
EN D78
EN 5V1t03.3V GND LTST-C193KSKT-5A
0603 Yellow
GND
N4
GND GND

Power indicator

5V to 3V3 LDO Housekeeping Power Sup

ly
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U100
TLV75533PDRVR
R100 R101
5V - N ouT ; V3
0603 0603
OE 01W sedne @ ek 0E 0.1W
c100  (EN >—+|EN c101
GND 0603 GND 0603
10F 25V 10F 25V
N
GND GND 6
GND

5V to 3.3V LDO power supply
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R5
[ veo —YCC w 5V
0805
OE 0.125W
GND
N
GND
D61
BAT41KFILM
5V R77 5VPWR 5 R61
0805 FL
0805
10E 0.125W
25 100V, 200mA 2.2E 0.4W
R8 0805 o
[ PWMH - 10uF 10V MM5Z5VEST1G
o805 5.6V 500mwW
2.2E 0.4W NG csl H ]
5VHS1 Il VSWN
R26
c6 uso I
0805 LE 0805
100pF 50V 10kE 0.25W 5V 4 |vcc 16 10uF 10V
UVLO| 15
3 Jn_ g 7 e { VGuH >
GND GND i
13 VSWN
SW
1 |Lin
5 5VPWR
% Logic
L r@ 1
2 [spiop] © 10 ——C26
i H 0805
7_|SGND T 9 10uF 10V
R75 -
[ PWML e R31 STORIVEGE00 Vel
2220w e —
' i Vsl
C75 R76
e aich Gate Driver
100pF 50V 10kE 0.25W
GND
GND GND
[ VddPullup
A
VddPullup is
connecoted to 3.3V
or to 5V depending
on microcontroller
voltage <R29
30805
10kE 0.25W
R30
[_OCPn
0805
OE 0.125W
——Cl16
2. . 0805
The 0 ohm resistor
can be n_10dified to 360pF 50V
the compatators <7 STDRIVEG00G Half Bridge Gate Driver
B . Efficient Power Conversion
lines GND TmeAPlogz Rev. 1. o 909 N. Pacific Coast Hwy, Ste. 23!
Size: A * Revision: 1 El Segundo, CA 90245
. i United States
© Copyrlght EPC 2021 Date: 4/3/2023 Sheet 6 of 1 WWW.EpC-C0.com
File: AP1032_Revl_0_STDRIVE600G_GateDriver.SCHDOC
2 3 4 3 6




3 4 5 6
Vin Vin
S Vin Vin Vin Vin Vin Vin
GND
DC Input
Cml Cm2 Cm3 Cm4 Cmb Cmé6
64 Vmax. 0805 0805 0805 0805 0805 0805
1UF 100V 1UF 100V 1UF 100V 1uF 100V 1uF 100V 1UF 100V
GND GND GND GND ND GND
Decoupllng Capacﬂors
TP2
Vin Vin
R32
0402 Q1L D3
10 0.1W VGu —"1 \EPC2302 SS2PH10-M3
1 K% )00V 101A 1.9mE i 100V,2A
R34 — ;
0402 TP1
0.47 1/8W
SW S
R35
VGIH D2
0402 Q2 SS2PH10-M3
10 0.1W VGl —"] \EPC2302 100V,2A SW i1
R37 1 k7% J00v 1014 1.9mE L
. . >
Vs
S oW Optional Diodes L
by LSP 5P
Jp1 0805 =
S Vsl 10E 0.125W
SRSh1  JRsh2 SRSh3 SRSh4 1 .
30805W  30805W  S0805W  30805W B Gain ImV/A
4MEIW [4mE1W [4mE1w  [4mE 1w TR0y
S ESEN SN
JP3 0805
10E 0.125W
Power Stage
GND
. Effici Power Conversion
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4 3
cs >
RSpl
[ sw CS ‘.‘?. Phase Phase
2512
1mE 3W
GND
N
GND
Phase 3Vv3 V3
D1
325;35 40V 30mA
SDMO03U40-7
112.93V scale t0 3.3V MEEAY
29.2 mv/V 112.93 V maximum { Vsns >
sl =L o7
$0805 0505
3.01KE 0.125W 10nF 100V
AGND
AGND AGND
Phase Voltage sense =
81.5V scale to 3.3V (EEND)

Phase Shunt and phase voltage sense
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FB1
33 1 3V3c 3V3c 3V3c
1.8kE @ 100MHz 0.5A
C1 c2
0603 0603
100nF 25V 3.3uF 16V
AGND AGND AGND
3V3c
W R1
08'0'5 o U1l
10E 0.125W| 3 INA240A1PWR R3
—_—C4 o0 g AN— Isns >
0805 ] 6 3V3c 0805
10nF 100V 1 7 c 100E 0.125W
[N 5 o3 0605
+ AN <
0805 y d000254 100nF 50V
10E 0.125W
AGND AGND AGND AGND
INA240A1PWR Gain 20V/V
Offset Voltage = 1.65 V
Bi-Directional 80 V Current Sense Amplifier
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c5
| [EMPTY
3V3c
FB3 0805 10nF 100V
[3V3 {] ENER R10
1.8kE @ 100MHz 0.5A 0805 (():8135
20kE 0.125W Ry
3V3c —
AGHD [ L5NI S =
L - 0805 2D P4
= 1KE 0.25W o U3
AGND _|_EmPTY TSVI9LILT
S R13 Lsnsl
0805 Lsnsl >
1nF 50V 0805
RiS5 10E0.125W | c20 Tps
3va [ LS P1 ——0805
c 0805 47pF 50V
1KE 0.25W |pq5 1 |
$0805 = i .
£22 20KE 0.125W AGND =
0805 Gain 20 VIV (el
2.2UF 25V
L vV OFFSET Offset Voltage = 1.65 V
Y c7
(eile [ EMPTY
Il
0805 10nF 100V 3V3c
R20
0805
c17
20KE 0.125W e
Ro1 VR 100nF 100V
[ LS N2 Ogs‘é =
- TP6
1KE 0.25W w ULl AGND
__(E:’i/'l'zTY TSV79LILT s
0805 1 Lsns2 >
1nF 50V 0805
R25 10E 0.125W C10
[ LS P2 ——0805
0805 47pF 50V
1KE 0.25W [poy |
$0805 = -
20KE 0.125W R o
Gain 20 VIV
V_OFFSET Offset Voltage = 1.65 V
C12
| [EMPTY
0805 10nF 100V
R37 3V3c
0805
20KE 0.125W
3V3c 3v3c c18
0805
R31 3V3c
lR14 TP7 ‘ LS N3 0.8'.0'.‘.3 — 100nF 100V
b3 ) — TP8
20805 u14 1KE 0.25W © u13 =
10KE 0.25W TSV321RILT EMPTY TSVI9LILT AGND
1 V_OFFSET ——C15 R33
) 0805 Lsns3
TP9 1nF 50V 0805 (Lsns >
10E 0.125W Cc14
R38
~ 3V3c [sP ——0805
$R6 c2a 0805 47pF 50V
20805 1KE 0.25W
0805 <R36 —
10KE 0.25W -4 C11 3 =
IFs0V = i 79805 AGND =
AERT) 100nF 100V 20KE 0.125W : AGND
1 Gain 20 VIV
= = = Offset Voltage = 1.65 V
(RENE RENE AGND V_OFFSET
Bi-Directional Leg Current Sense Amplifier
. Efficient Power Conversion
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FB4 E
n c
[ 3v3 1/
1.8kE @ 100MHz 0.5A
AGND
AGND
3V3c
U2A
TLV7022DGKR
3V3c
C23 3V3c
0805 R19
2.2uF 25V 0805 | rail torail common mode comparator
8.06KE 0.25W
— - 2
AGND 0.246 V threshold for -60A OCPn_wiredOR
(including spikes) RAA 3
e T8, [
0805 OE 0.125W
649E 0.25W 1nF 50V
AGND AGND AGND
R9
0805
110KkE 0.25W
3V3c
[ Csns 3V3c
SRIZEMPTY
30805
C21 R28 10kE 0.25W
uz2B OCPn_wiredOR oo
TLV7022DGKR S o ocPn >
3V3c 0E 0.125W
3vac — ——C9 EMPTY
GT 0805
R16 R18 AGND 1nF 50V
0805 rail to rail common mode comparator —
0805 . =
649E 0.25W OE 0.125W 7 OCPn_wiredOR AGND
3.054 V threshold for +60A

(including spikes)

AR12 and C9 are

not mounted
R24 cs because they are
0805 0805 mounted in
8.06KkE 0.25W = front of the gate
1nF 50V AGND dri
L L R39 river.
AGND AGND 00
110KE 0.25W
Bi-Directional Over Current Detection
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3 4 3
3Vv3
v —2Y
R8s
30805 TP1
1KE 0.25W
EncdrA Reg
GND A\ 3 EncA
o {EncA >
4 1kE 0.25W D85
GND —L g5 BZT52C3V6T-7
0805
1nF 50V
GND GND
J80 VDD
EncdrA 18 3v3
EncdrB 29 -_—
vbD___ 9 C80
_Encdl |, o 0805 s
50 4.7uF 25V 20805 TP2
N\ ; 100mil SMD GND LkE O'ZSWng ?
GND EncdrB
AN . EncB
T { EncB >
o 1kE 0.25W D86
Shaft encoder connection A D peaveT7
Quadrature with Index 0805
- 1nF 50V
Supports optical and hall
GND GND
5V R8L _ vpD 3v3
0805
OE 0.125W <R87
30805 TP3
1KkE 0.25W
3v3 R82 VDD Encdrl R84
3v3 AM- AN . Encl
| 0805 0805 [ Enel >
OE 0.125W 1kE 0.25W D87
EMPTY —L g7 BZT52C3V6T-7
Source Selection 0805
1nF 50V
GND GND
Quadrature Encoder Interface without 5V regulator
. Efficient Power Conversion
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TIM1
HS1 .
Heatsink ThermalMaterial
nnnmmmn Toxx
TG-Xxy0.5
XmmxY mm
SC1 SC2 SC3 SC4
M2 Screw M2 Screw M2 Screw M2 Screw
S1 S2 S3 S4
Spacer M2 Imm Spacer M2 1mm Spacer M2 1mm Spacer M2 1mm
9774010243R 9774010243R 9774010243R 9774010243R
GND
N
ChD GND GND GND GND
. Efficient Power Conversion
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3 2 5
R40
[Cvee
0805
0E0.125W |40
AD590JCPZ-R5 c40
-—_|- * 0805
AetB oon > 100nF 50V
? -@ at 25C 4 L
AGND —
N L0 —
AGND
Tsns : AGND
Tsns 1}
150C scale to 3.3V
c41 LRa1
0805 20805 25C scale to 2.3V
100nF 50V 7.87KE 0.25W
-55C scale to 1.7V
AGND AGND

Temperature sense using AD590 with separate AGND
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