A 4 5
4\

Place C10 and C9
as close to U5 as
possible.

Place Cl1 and Cl2
as close to U5 as

possible.

us
LM317LD
+12V O ; VIN ché +3.3V_A
c10 + co 3| QU1 OuT4Ie ci c12
10uF/16V 100nF/25V OuT2 OUT3 100nF/6.3V 10uF/16V
240-1% R31 Gc1
GND
390-1% GNDA
Ground_Connection
GND GNDA
GND
Vout = 1.25 (1 + R2 / R1) + 50e-6 * R2
3.3V analog generation
R2 = (Uout - 1.25) / (1.25 / Rl + 50e-6)
+12v
D8
MBRA340T3
+12v
+12V
Raa » DCB_Pos
24K
’7 Power OUT +12V » DCB_Neg
2
GND
/ vV Green LED
1 Y] =i S D7
3 Power +12V
2 GND s
Power IN +12V GND
Power Input

BEMF_sense_A »———————— 40
BEMF_sense B »>———————— 39
BEMF_sense_C »———————— 38

GNDA

LR OO

IR

CON/40

I o MH

UNI-3 connector

BEMF_sense A
Sheilding

Serial_Con
Brake_control
Sheilding

PWM_CB
Sheilding
PWM_CT
sheilding
PiiM_BB
Sheilding
PiiM_BT
sheilding
PWM_AB
sheilding
PWM_AT

3-ph. Motor
1
2
3

J4

3-ph. Motor Connector

DCB_Pos T U4 MAX628CSA
Place C13 and C14 R29 10k
as close to U4 as
possible. VDD
PWM AT 2 N OUTA | 7 > Gate, AT
. c14
c13 100nF/25V
4 |INB outs| 5
10uF/16V PWM_AB »Gate_AB
ND
R32 10k
DCB_Neg :
Phase A Predriver | sense DCB  »
Vsenss DCB
DCB_Pos T U6 MAX628CSA
Place C15 and C16 GNDA
as close to U6 as
possible.
__ PWM_CB «
PWM_BT »—1 1 7 »Gate_BT
. c16 PWM_CT «
c1s 100nF/25V PM BB <
PWM_BB 5 -
10uF/16V - »Gate. B8 PWM BT «
PWM AB «
PWM_AT «
DCB_Neg
Phase B Predriver
DCB_Pes T o7 MAX628CSA
Place C17 and C18 R36 10k
as close to U7 as
possible. vbD
PWM_CT 2 {INA OUTAL 7 ,Gate_CT Phase_A
Phase_B »
. c1s
c17 100nF/25V Phase_C >
4 |NB oute| 5
10uFH6V PWM_CB ] »Gate_CB
R37 10k
DCB_Neg :
Phase C Predriver
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Route these capacitors
according to their
positions in this R1 330 R2 100 | MMDF2C03HD/SO-8 R3 330 R4 100 «|  MMDF2C03HD/SO-8 R6 330 RS 100 ©  MMDF2CO03HD/SO-8
scematics. 4 4 4
D1 D3
_ - | < Gate_AT Qt-2 Gate_BT » Q22 Gate_CT Q32
G ) d o o v o
+ + MBRM140T3 MBRM140T3 MBRM140T3
-~
Driver for Phase A »Phase_A Driver for Phase B »Phase_B Driver for Phase C »Phase_C
3 2 z z MBRM140T3 o o MBRM140T3 o o MBRM140T3 o
z z z T Gate_AB »—-+ at1 Gate_BB> Q21 Gate_CB» Q31
8 8 8 8 D4
8 3 3 = J J J
L AN——ANA—— 2
R7 330 R8 100 < MMDF2C03HD/SO-8 R9 330 R10 100 - MMDF2C03HD/SO-8 R11 330 R12 100 - MMDF2C03HD/SO-8
R13
DCB_Neg 1 2
Create the 0.040-1%
junctions as
close to the
resistor R13 as
bossible. »|_sense_DCB2
»|_sense_DCB1 3-ph. Power Driver Circuit
DCB_Pos >
R14  100k-1%
R15
13k1% 3.30V € 16.3V
GNDA
»V_sense_DCB
R17
delta = +/-330 mV @ +/- Imax R16  20k-1% N 3.3k-1%
1.65V +/- 1.65V @ +/- Imax
I_sense_DCB1 -
5 ~1 »|_sense_DCB
|_sense_DCB2 MC33502/50-8 DCB_Neg »
R18  20k-1% @
U1A DC Bus Voltage Sensing
Rig  *33V_AO— Place C6 as
100k-1% _l ¢cs close to Ul
1000F/B3Y 5 bossible.
Place C8 as close to R20 as
possible and the resistors as
close as possible to U2. oA Phase A > Phase_B > Phase_C
R20 max. 16.3V max. 16.3V max. 16.3V
133V AD 1.65V ref R22 R23 R24
s 390 13k-1% 13k-1% 13k-1%
100nF/6.3V R21 3.30V @ 16.3V 3.30V @ 16.3V 3.30v @ 16.3v
w 100k-1% »BEMF_sense_A »BEMF_sense_B »BEMF_sense_C
LM285M/SO-8
R25
33k-1% R26
GNDA MC33502/S0-8 3.3k-1% 3.3k-1% 3.3k-1%
u1B
GNDA DCB_Neg » DCB_Neg » DCB_Neg »
GNDA

DC Bus Current
Sensing

Vref = 1.24

(1 + R25 / R21)

BEMF Sensing Phase A

BEMF Sensing Phase B

BEMF Sensing Phase C
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