+H2V.

sfpus LW 850

SUCIIBULCT IS

Current Sense

IIBUUN0D CUNEY FF SR TR SR0eLIMOEAD

Hall $ensor Hall sensor

Inputs:
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+12V Power Supply
in
B L1 6000hm@100MHz/1.5A/BLM31PG601SN1L

L~y 2
BsT 22 C6 IIzanﬁov

17

R1 SW1 g ¢ T
Sw2 ﬁ 150uH/0.6A/CLF6045T-151M
PRE D1

15

SS
o1 LM5005MHX/NOPB  |S1 16

— * vVCcC 1S2

1uF/100] 12
| s SYNC out

En 143K/1%
1100V 3K/1% FANP s L7

SK310A-TP

G |

= o
_ o L
8200pF/50V

_[c9

© - o
by P2UF/35V/EEE-FK1V220R

C4

c7 I R5

1uF/50V Place R4

|
close to pin 2700pF/50V
G5 8 and AGND P
= pin of Ul C8 || 1000pF/50V
1800pF/50V I

16.9K/1%

18.2K/1%

L

Input Protection Circuit

D2

. 1 TP16
| -2 ‘ , P0_2 NO LOAD

Power+>>_4—o/\/o—‘. 3
No_Load 60R250XMR/60V/2.50A —?E
STPS15L60CB/60V/7.5A

F2

R9 R11

MPN:015402 5DRT .
19.1 K /19 2.4K15%

LED2
R12 N// | PO 2/LED2 &
330 ohm/5%

—~ C11
330uF/63V[URS1J331MHD1T(

<
2

GREEN

TP20
P2_6/VIN_SENSE NO LOAD
® c12]

“To.1uFr100v

V60MLA1210/67V/250A

PCA: 121-60166-01
PCB: 600-60202-01

R10 X FAB DRW: 610-60194-01

C10 Red Led ASSY DRW: 620-60202-01

P2_6/VIN_SENSE v LED1
> N

0.1uF/50V | 10K A%
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3

Input Power Supply Connectors

J7
1
— 3 Power-
A2
1
12-24V/2A, 2.1mm, PWR CONN =
J8
1 Power+ <
2 Power-

24-48V POWER CONN

Motor Winding Connectors

POS BLDC MOTOR
WINDING COLOUR
1A/A/PhaseA RED
2A/B/PhaseB YELLOW
1B/C/PhaseC BLACK
2B/PhaseD NO CONNECT

20020327-D021B0O1LF

J9 JIOTOR CONNL gy o
2 PhaseB >
MOTOR CONN2
J10 1 PhaseC
2 PhaseD >
20020327-D021BO1LF
TP19
GND NO LOAD
TP1 TP2
TP15
GND GND VDD
(E VDD
TP17 TP18
P0O_1/Cmp0-_la_REF PO_7/lc_REF

NO_LOAD
PO_1/Cmp0-_la_REF

NO_LOAD
PO_7/lc REF

Test Points

Connectors to CY8CKIT-042 Kit
J3
—
+12v J1 P40 10
- §< P4 1 9
; Dedicated: SAR Bypass Cap-P1_7 on CYSCKIT—O42j&———%—
T 3 PO_6/PWMAL 3
>é———%— P3_1 used for I2C/SWD on CY8FLKIT-042 i
>: XRES W P3_0 used for I2C/SWD on CY8 KIT—O4%§"£7§WMAH"W
VDD 7 P3:6/PWMBL 2
8 2 6 K 1
= — —I
8 Pin Header — 10 Pin Header
J2
P2_0/1 4
2_0/la 1 2 PO _2/LED2, —
C P2_1INR 3 2P0 3/SWa o On TYSCKIT-08? PO_4/PWMDH 1
P2 _2/SensorC 5 6 VDD PO_5/PWMDL 2
{ P2_3/SensorA 7 8 P1 5/Vla+ ) PO_77lc_REF 3
<P2_47SensorB 9 10___P1_4Vla o B o eF KPAT 7
{ P2 5 11 12 P1 3/VIlaO) — 5
< P0_0/Cmp0+ 13 14 R84 P375/PWMCE: 6
{ P0_1/Cmp0-_Tla_REF 15 16 P1_2/VIcO o 7
X P10Vt 17 18 P1 1NIc- 1.8K/1% P2 7/PWMBH g |
I g
RE3 18 (9x2) Pin Header 8 Pin Header
1.8K/1% —
Place R84 Near J4 and R83 close to J2 header
CYPRESS SEMICONDUCTOR © 2014
[Title
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4

1

Dual H-Bridge

Driver

D5 N US1A-TP

D3 N US1A-TP

us

P3_4/PWMAH

P0_6/PWMAL

22 ohm AH
PhaseA

IR2101

AL

= |

22 ohm

D4 N US1A-TP

U4

P2_7/PWMBH

P3_6/PWMBL IR2101

us
C16 [10uF/50V

7 [10uF/50V Us

1
P3_7/PWMCH 2

C1JJOUF/50V

P3_5/PWMCL 3 IR2101

N

D6 N US1A-TP

1
P0_4/PWMDH 2

9| 10uF/50V

PO_5/PWMDL 3 | IR2101

e

P0_4/PWMDH

TP5
AH No Load

@
5 P3_4/PWNAH
> -

TP7
BH No Load

®

> P2_7/PWMBH
TP9
CH No Load

®

> P3_7/PWMCH

TP11
DH No Load

®

TP6
AL No Load

>: P0_6/PWMAL

TP8
BL No Load

> P3_6/PWMBL T

TP10
CL No Load

>: P3_5/PWMCL

TP12
DL No Load

> P0_5/PWMDL (F

Dual H-Bridge Circuit

Q3

ks
BH Gt

IRFU3607PBF

AH G

IRFU3607PBF

PhaseA
>

PhaseB
et g

Q4

S
G
BL

IRFU3607PBF IRFU3607PBF

Q5

s

cH G|™
|_4
IRFU3607PBF

PhaseC
p-FhaseC g

Q6

cL G

—e
S
—s

IRFU3607PBF

MOTOR TYPE/JUMPER

DH G

HALL SENSOR BLDC

IRFU3607PBF

SENSORLESS BLDC

STEPPER

PhaseD
>

BLDC 1-SHUNT FOC

BDLC 2-SHUNT FOC

Q8

MOTOR TYPE/JUMPER

DL G
HALLSENSOR BLDC

IRFU3607PBF
SENSORLESS BLDC

STEPPER

I

J19
3 Pin Female Header

Ia<

30m ohm/0.5W/1%

I

J20
3 Pin Header

Ib<

R36

30m ohm/0.5W/1%

BDLC 2-SHUNT FOC

T BLDC 1-SHUNT FOC

I

J21
3 Pin Header

me

Ic<

30m ohm/0.5W/1%

PCA: 121-60166-01

PCB: 600-60202-01

FAB DRW: 610-60194-01
ASSY DRW: 620-60202-01
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R70 R71 R72 R77 R78
18.2 K11% 18.2 K11% 18.2K/1% 3.9K/5% 3.9K/5%

BEMFB

IC38

330pF/50V] 39 c40

. 30pF/50V —— -
5 Pin Header FSOpF/SOV |530prsov

C35 C36 R74 C37
= — 2K/ % —

330pF/50V 330pF/50V

Sensorless BLDC BEMF Detecting fHall Sensor Interface

Potentiometer to

Control Motor Speed

VDD

la_Kill
{ P2_3/SensorA
SensorA

SENSORA->P2_3

-

HallA
SensorA
BEMFA

-

3 Pin Header 3 Pin Header

R3
330 ohm

R38

2 P2 1/VR <
296UD103BIN S <

P0O_3/SW2
> _

Sw2

=Tl
O O

R39
330 ohm

Run/Stop

Buttons

Ic_Kill 3
; 2_4/Sensor 2
SensorB 1

J17
—

-

SENSORB->P2_4

3 Pin Header

Stepper Kill Signal and Sensorless J13
BLDC BEMF Pins Multiplexing

J14
—

HallB
SensorB
BEMFB

I
3 Pin Header

—

HallC
> P2_2/SensorC
BEMFC

I
3 Pin Header

Hall and BEMF
Selection

PCA:
PCB:

121-60166-01
600-60202-01

FAB DRW: 610-60194-01
ASSY DRW: 620-60202-01
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Over Current Detection

Winding A Current Detection
P0O_0/Cmp0+
N7

CZ%I
100pF/50VPlace C20 and R41 close to J18 Jumper
R4 > laRr60
20K/ % > IbR61
= IcR62
- >
3 Pin Head nes
in Header
R63 1K1% +
T Internal
J18P1_5/Vla+ TP3 C47 IS
la NO LOAD —— 1000pF/50V
o, P1_3/VIaO = :|
+ Cf
. P2_0/I
Internal ) -, _0/la o4
- e 3 pin Header
C22 |
100pF/50V cog I 100pF/50V
— Place C29 and R64 close to opAmp/AD8601ARTZ IC
|
21 11 0pF/50v
Place C21 and R44 close to J2 CYBCKIT-042 connector
. . . . . Pl the Cap C26 VDD pin of LM393D IC
Winding C Current Detection External OpAmp Circuit g RO e R e e TR R E
. . VDD
for generating Kill
signals v
C26
P2_0/la R52 N 0.1uF/50V
* 1 R53 la_Kill <
22 ohm/1% —

c23 H1OODF/50V Place C23 and R47 close to J23 Jumper >
P0_1/Cmp0-_la_REF B
/
??gk/l% ¥ LM393DR Place R53 close to pinl of LM393D IC

20K/ %

R47

3 Pin Header

—P1_0/Vic+ TP4
N Ic NO LOAD
P1_2/VIcO ®

R51 P2 5/lc
R57

Internal ™. Y
: TR
> P2_5/Ic R56
22 ohm/1%
Place R57 close to pin7 of LM393D IC

lo_Killyo

C25
100pF/50V S P0O_7/Ic REF
LM393DR

CYPRESS SEMICONDUCTOR © 2014
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Document Number

J22 I
3 Pin Header
C24 11 00pF/50v
Place C24 and R50 close to J2 CY8CKIT-042 connector
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USB Connector

220 Ohm/2A/BLM21PG221SN1D

<
o
c
»

J11

Al —
(2N

~

©

7 2]
|
VBUS 5 USB_DM - C43
DD,\'Q Z = 2| 2 1uF/50V
o u
ID [Fs—= w
GND -
USE MINI B -

220 Ohm/2A/BLM21PG221SN1D

L4

USB-UART Bridge Controller
VDD VDD
- Vbus
VDD VCCD T
Place C45 close to R91
VCCD pin 16 of U8 R105 0 ohm/5% No Load
Place C46 close to C45
VCCIO pin 1 of Us [C46
TUF/16V Place Cl‘18 iéos;} tg 4.7k/5%
0.1uF/16V RESET pin 18 of US 4
© = C48
— ug — - 81<
o
8 9 Q RI# 0.1uF/16
8 9 DSR#
Vbus = o DCD# =
[ CTS#
T 19 S RESET# [so—PESEL
Place C44 C44 —USB DM__15 | USBDP w  RIS# Txp  R103 00hm3%  py g
;igs%tgfvgg 0.1uF/16V . CY7C65213 I;ig 2 RxD T >
- R104  0o0hm/5%
NCO GPIOO
NC1 ,, GPIOT =5
— NC2 2 GPIO2 [
- NC3 = o GPIO3 é
75| NC4 GPIO4
12-| BOD1 o2 o o 2
BCDO 2z 2 2 <
VED 62 & & W
N~ o < (4]
| N [ep)
CYPRESS SEMICONDUCTOR © 2014
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Rev

Details

Engg

Rev 01
Rev 02
Cl1l changed to lower height part,
Fl made No load and
Rev 03 F2 made Load SHIB
R38 replaced with Potentiometer part with lengthy shaft
1.R9=19.1K 1% 0603
Rev 04 2.R10=1K, 1% 0603 SHIB
3.R70,71,72= 18.2K, 1% 0603
4.Block Diagram updated
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