NOTES:

REVISIONS
1. Unless otherwise specified: Zone Rev Description Date Approved
Resistance values are in Ohms. 00 Original release 116.2.2004 J.M.
Resistors are 1/8 Watt, 5% 01 Changes 9.3.2004 | J.M.
Capacitance values are in
microfarads.
2. Interrupted lines coded with the same letter or
letter combinations are electrically connected.
3. Device type number is for reference only. The
number cab vary with the manufacturer.
4. Date type format is - dd.mm.yyyy
Changes in Rev 01:
9.3.2004 changed by J.M. - |_sense_DCB1 and |_sense_DCB2 switched to gain positive polarity of current sensing.
9.3.2004 changed by J.M. - D4, D5, D6 mirrored horizonally as they'd been posted in wrong direction
10.3.2004 changed by R.V. - C10, C12, C13, C15, C17 changed to 10uF/16V aluminiun 4mm.
5.4.2004 changed by J.M. - R16, R18 changed from 12.7k to 20k.
5.4.2004 changed by J.M. - R24 changed from 33.2k to 33k.
5.4.2004 changed by J.M. - R13 changed from 0.051 to 0.033.
16.4.2004 changed by J.M. - R13 changed to Vishay 0.040-1%
16.4.2004 changed by J.M. - R15, R22, R23 and R24 changed to 13k-1% (originaly 12.7k-1%)
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Place C10 and C9
as close to U5 as
possible.

Place C11 and C12
as close to U5 as

1

C10 + Cc9
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3.3V analog generation
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us possible.
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VIN N2 +3.3V_A
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e Nt & 100nF/6.3V 10UF/16V

240-1% R31 GCl
0
390-1% GNDA

Ground_Connection

GND GNDA

Vout = 1.25 (1 + R2 / R1) + 50e-6 * R2
R2 = (Uout - 1.25) / (1.25 / R1 + 50e-6)

DCB_Pos

:) MBRA340T3
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Power OUT +12V
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J2 END

Power IN +12V

Power Input

+12v
+12v
R34 » DCB_Pos
2.4k » DCB_Neg
GND
Green LED

D7
§ Power +12V

GND

U4 MAX628CSA
Place C13 and C14 R29 10k
as c!ose to U4 as i)
possible.
PWM_AT INA OUTA »Gate_AT
+ c14
c13 ——100nF/25V
INB I\ outB | 5
IOUFIIGVL PWM_AB I/ » Gate_AB
GND
R32 10k
DCB_Neg
Phase A Predriver
DCB_Pos U6 MAX628CSA
Place C15 and C16 R33 10k
as c!ose to U6 as VDD
possible.
PWM_BT INA {>QOUTA »Gate_BT
+ c16
c15 = —100nF/25V
iNB I\ outB | 5
10u|=/1sv,r_< FWM_BB »Gate_BB
GND
R35 10k
DCB_Neg
Phase B Predriver
pes_Pos U7 MAX628CSA
Place C17 and C18 R36 10k
as c!ose to U7 as i)
possible.
PWM_CT INA OUTA | 7 »Gate_CT
+ ci18
c17 ——100nF/25V
INB I\ outB | 5
IOUFIIGVL PWM_CB I/ » Gate_CB
GND
R37 10k
DCB_Neg

Phase C Predriver

BEMF_sense_A »—————— 40 BEMF_sense_C
BEMF_sense_B »——————— 39 BEMF_sense_B
BEMF_sense_C »———————— 3g BEMF_sense_A
37 shi ng

36 Zero_cross_C
35 Zero_cross_B
34 Zero_cross_A
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PWM_BT «

PWM_AB «

PWM_AT «

I WH

UNI-3 connector

21 V_sense_DCB_3.3

3-ph. Motor

Phase_A »
Phase_B »
Phase_C »
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3-ph. Motor Connector
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DCB_Pos
Route these capacitors
according to their
positions in th R1 330 R2 100 MMDF2C03HD/SO-8 R3 330 R4 100 MMDF2C03HD/SO-8 R6 330 RS 100 MMDF2C03HD/SO-8
scematics. 4 — 4 — 4 —
Iy Ip- Iy
| D1 D2 D3
. 9 s | s Gate_AT » Q1-2 Gate_BT Q22 Gate_CT Q32
+ + e | MBRM140T3 q g MBRM140T3 dq MBRM140T3 d 9
/~ -
Driver for Phase A »Phase_A Driver for Phase B »Phase_B Driver for Phase C »Phase C
2 2 2 2 MBRr\ﬁaors o MBRM140T3 o MBRM140T3 o
8 8 8 &
o o o o Gate_AB Gate_BB > Gate_CB>
5 5 5 £ ale_ Q11 ate_| Q21 ate_ Qa1
3 3 3 e D4 ‘ D5 D6
4 jﬁ | M
— — —
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
Create the 0.040-1%
Jjunctions as
close to the
resistor R13 as L— %1 sense_DCB2
L I sense_DCBL 3-ph. Power Driver Circuit
DCB_Pos  »
R14  100k-1%
R15
181% 3 30v g 16.3v
GNDA
»V_sense_DCB
R17
delta = +/-330 MV @ +/- Imax R16  20k-1% N 3.3k-1%
|_sense_DCBL 2 N 1.65V +/- 1.65V @ +/- Imax
N ~— 1 & »| sense_DCB
|_sense_DCB2 + " MC33502/50-8 DCB_Neg »
R18  20k-1%
o UIA DC Bus Voltage Sensing
+3.3V_A0——4
R19 - Place C6 as
100k-1% c6
——1loonrieav  Close to Ul
as possible.
Place C8 as close to R20 as
possible and the resistors as
close as possible to U2. oNDA Phase A » Phase B » Phase C  »
R20 max. 16.3V max. 16.3V max. 16.3V
1.65V ref
+3.3V_AO
- s 290 13k-1% 13k-1% 13k-1%
100nF/6.3V o R21 3.30V @ 16.3V 3.30v @ 16.3V 3.30V @ 16.3V
100k-1% »BEMF_sense_A »BEMF_sense_B »BEMF_sense_C
LM285M/SO-8
R25
33k-1%
GNDA B MC33502/S0-8 3.3k-1% 3.3k-1% 3.3k-1%
) u1B
A4 GNDA DCB_Neg » DCB_Neg » DCB_Neg »
DC Bus Current GNDA _ _ _
Sensing BEMF Sensing Phase A BEMF Sensing Phase B BEMF Sensing Phase C
Vref = 1.24 (1 + R25 / R21)
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