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MUST BE RELATIVE
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changed to 3.3v logic 
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Brush Motor Control
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G = 50
HIGH CMMR

Pulse-by-Pulse Current Limiting

Scale Factor = 1.0mV per AMP (uni-directional)
Designed to handle 50A max.
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With 5.0V input, this circuit will limit to 50A
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Scale Factor = 0.0604V / AMP

2.5V @ 50A

+12

50 AMPS THRU SHUNT == 2.5 VOLT OUTPUT

2.5 VOLTS OUT == 50 AMPS

NOPOP

SHUTDWN

BRUSH CRNT REF1

VBAT

BGND

BRUSHOUT

OC_FEEDBACK

LGND

BRUSH PWM_IN

+9V

*SD

BRUSH CRNT FDBK

+3.3VAUX

+3.3VAUX

+3.3VAUX

+9V

+3.3VAUX

+3.3VAUX

+3.3VAUX

+3.3VAUX

+3.3VAUX

+9V

+3.3VAUX

Title

Size Document Number Rev

Date: Sheet of

<Doc> A

Modular - Brush Motor

C

15 26Friday, August 20, 2010

Title

Size Document Number Rev

Date: Sheet of

<Doc> A

Modular - Brush Motor

C

15 26Friday, August 20, 2010

Title

Size Document Number Rev

Date: Sheet of

<Doc> A

Modular - Brush Motor

C

15 26Friday, August 20, 2010

Q50
FMMT591TA

TP8

.

R99 10K

R237

10.0 ohms

U13D

74HC132

12

13
11

14
7

-

+

U55

OPA340/SOT

2

1
3

4

5

R103
0.001R

C212
0.1UF

C59
0.1UF

D57

TVS 24V 1500WA
C

Q52
FMMT591TA

R268

10.0 ohms

R94
45.3 ohms

C
21

3
10

0p
f 5

0v

R108 1K

R269

10.0 ohms

D58SD103CW

TP7

.

R106 14.0K

U27B

74HC08

4

5
6

14
7

L10

INDUCTOR FERRITE

U26A

74HC423

A
1 B
2

CLR
3

Q
4

Q
13

CX
14 RX/CX
15 G

N
D

8
V

C
C

16

Q20
IRF3205ZLPBF

1

2
3

C58 0.1UF U27A

74HC08

1

2
3

14
7

R267

5.1 ohms

D56

TVS 24V 1500WA
C

C227
3.3nF

C54
.22MF 100V

R98 10K

D
10

4
TV

S 
18

V 
40

0W
A

C

U25

IR2109STRPBF

IN
2

SHDN
3 LO

5

HO
7

COM
4

VB
8

VCC
1

VS
6

D55
ES1D

R93
45.3 ohms

R238
4.53K

Q19
IRF3205ZLPBF

1

2
3

R266

5.1 ohms

TP6

.

R97
1.0 1% 1W

D105
SD103CW

Q49
FMMT591TA

C55
0.1UF

C50
.22MF 100V

R235

10.0 ohms

-

+

U57

OPA340/SOT

2

1
3

4

5

R107
1k

C51
0.1UF

R95 39.0 ohms

R109 332

Q21
IRF3205ZLPBF

1

2
3

C226
3.3nF

R110 1M

U20D
74HC08 1213

11

147

+

-

U74

INA213

REF
1

G
N

D
2

V
+

3

IN+
4

IN-
5

OUT
6

Q51
FMMT591TA

Q18
IRF3205ZLPBF

1

2
3

L11

INDUCTOR FERRITE

TP20

.

R96 39.0 ohms

D106
SD103CW

R236
1K

R100
1M

chs4
Sticky Note
CENTER/SIDE BRUSH MOTOR



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

Brush Motor Control

5W

G = 50
HIGH CMMR

Pulse-by-Pulse Current Limiting

Scale Factor = 1.0mV per AMP (uni-directional)
Designed to handle 50A max.

HALF BRIDGE DRIVER

With 5.0V input, this circuit will limit to 50A

Difference Amplifier
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LEFT BRUSH MOTOR
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Brush Motor Control

5W

G = 50
HIGH CMMR

Pulse-by-Pulse Current Limiting

Scale Factor = 1.0mV per AMP (uni-directional)
Designed to handle 50A max.

HALF BRIDGE DRIVER

With 5.0V input, this circuit will limit to 50A

Difference Amplifier
Scale Factor = 0.0604V / AMP

2.5V @ 50A

+12

50 AMPS THRU SHUNT == 2.5 VOLT OUTPUT

2.5 VOLTS OUT == 50 AMPS

NOPOP

SHUTDWN
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Power Supply

3.3

Cin

5V / 1A SWITCHING SUPPLY

POWER SUPPLY +5V

12V / 1A SWITCHING SUPPLY

External (Switched) Power Supply +12V

Power Supply +12V

9V /1.5A SWITCHING SUPPLY

POWER SUPPLY +9V

R148 5.9K to get 12 volts

12 VOLTS BUT WE'LL CONTINUE TO CALL IT 9V FOR NOW

3.4k 9v
4.2k 10v
5.9k 12v

R148

Switched +12V

+5V
VBAT

+12V Enable

DGND

+9V

BGND

VCC_+5V

VCC_+9V
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H-Bridge Control

3.01K LIMITS REF.
TO 3.06 VOLTS
12.04 amps

H-Bridge Outputs

LOCATE THESE TWO CAPS CLOSE
TO PINS 6 & 12.
ALSO  CONNECT DIRECTLY
TO PINS 6 & 12.

G = 84.7

HIP4O82
Low Level Input threshold is 0.8 v 
High Level Input threshold is  2.7 v

Scale Factor
0.254 V/A --> 13A = 3.3V

Current Limit
High to Low Transition

ATTNENTION
Locate capacitor directly to drain & source
of MOSFET transistor.

LOW = Current Limit
HIGH = Normal Operation

ATTNENTION
Locate capacitor directly to drain & source
of MOSFET transistor.

S.B. 47 OHMS

S.B. 3.92K

S.B. 3.92K S.B. 47 OHMS

HBRDG_PWMIN

HBRDG_DIR

HBRDG_PWMFB

3.3V
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H-Bridge Control

3.01K LIMITS REF.
TO 3.06 VOLTS
12.04 amps

H-Bridge Outputs

LOCATE THESE TWO CAPS CLOSE
TO PINS 6 & 12.
ALSO  CONNECT DIRECTLY
TO PINS 6 & 12.

G = 84.7

HIP4O82
Low Level Input threshold is 0.8 v 
High Level Input threshold is  2.7 v

Scale Factor
0.254 V/A --> 13A = 3.3V

Current Limit
High to Low Transition

ATTNENTION
Locate capacitor directly to drain & source
of MOSFET transistor.

LOW = Current Limit
HIGH = Normal Operation

ATTNENTION
Locate capacitor directly to drain & source
of MOSFET transistor.

S.B. 47 OHMS

S.B. 3.92K

S.B. 3.92K S.B. 47 OHMS
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With 5.0V input, this circuit will limit to 50A

Vacuum Fan Control

5W

Pulse-by-Pulse Current Limiting

Scale Factor = 1.0mV per AMP (uni-directional)
Designed to handle 50A max.

HALF BRIDGE DRIVER

2.5V @ 50A

SHOULD BE 10V MIN

G = 50
HIGH CMMR

50 AMPS THRU SHUNT == 2.5 VOLT OUTPUT

+12

NOPOP

SHUTDWN

VACFAN CRNT REF1
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*OC_FEEDBACK
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CANBUS

Connect RTERM_H and RTERM_L
together when  transceiver is at an
end-point.

Note:

Connect CAP_H to both RTERM_H and
RTERM_L. Connect CAP_L to DGND when
transceiver is at an end-point.

Note:

CAN_H

3.3V

CAN_TX

CANRX

DGND

CAN_L

CAP_H

CAP_L

RTERM_L

RTERM_H

VR
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CANBUS

Connect RTERM_H and RTERM_L
together when  transceiver is at an
end-point.

Note:

Connect CAP_H to both RTERM_H and
RTERM_L. Connect CAP_L to DGND when
transceiver is at an end-point.

Note:

CAN_H

3.3V

CAN_TX

CANRX

DGND

CAN_L

CAP_H

CAP_L

RTERM_L

RTERM_H

VR

Title

Size Document Number Rev

Date: Sheet of

<Doc> A

Modular - CANBUS

A

23 26Tuesday, July 20, 2010

Title

Size Document Number Rev

Date: Sheet of

<Doc> A

Modular - CANBUS

A

23 26Tuesday, July 20, 2010

Title

Size Document Number Rev

Date: Sheet of

<Doc> A

Modular - CANBUS

A

23 26Tuesday, July 20, 2010

R211
62R

U51

SN65HVD230QD

V
C

C
3

G
N

D
2

RS
8

CH
7

CL
6

VR
5

RX
4

TX
1

C138

0.1uF C139
47nF

R213
47R

R212
62R



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

FLASH MEMORY
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