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Digital Interface

Motor Driver

Feedback Interface

+5V

GND

ErP_SW

U_MCU_MKE04Z8VTG4_01
MCU_MKE04Z8VTG4_01.SchDoc

+12V

+5V

GND

Digital Interface

SGND

U_Interface_Digital_03
Interface_Digital_03.SchDoc

GND

+5V

ERP+6V
Feedback Interface

U_Interface_Feedback_02
Interface_Feedback_02.SchDoc

PowerIn

PowerGND

LDO_5V/150mA

POWER_EN1

U_Power-DC2DC-02
Power-DC2DC-02.SchDoc

PowerIn_12V

PowerGND

+6V/2A

POWER_EN1

U_Power-DC2DC-45
Power-DC2DC-45.SchDoc

SGND

GND

+12V

+5V

+12V

R1
10Kohm;0.1W;5%

+5V

+12V

+6V/2A

+6V/2A

+5V

+6V/2A

GND

C3

10uf;25V
;10%

C1

10uf;25V
;10%

+12V

C2

0.1uf;50V
;10%

GND1

+12V2
J1

ECB Power in

Module Actual Consumption

Power_DC2DC_02

Input Voltage Consumption rate

ERP Current 12V/9mA

MCU 5V/26mA+5V/150mA

5V/100mA+12V/2A 5V/54mA

Output Voltage

+5V/150mA

Power_DC2DC_45 +12V/2A ERP+6V/2A 6V/250mA 6V/150mA

Interface_Digital_03 +5V/150mA 5V/8mA

Interface_Feedback_02 +5V/150mA 5V/30mA

Motor Driver_02 ERP+6V/2A 6V/250mA

Total Current 12V/130mA

ERP+6V

GND

Motor Driver

U_ECB Motor Driver_01
ECB Motor Driver_01.SchDoc

SGND

SGND

SGND

SGND

5V/50mA

5V/20mA

5V/20mA PIC101

PIC102

COC1PIC201

PIC202

COC2 PIC301

PIC302

COC3
PIJ101

PIJ102

COJ1

PIR101

PIR102COR1

PIC101PIC201 PIC301 PIJ102

PIR101

PIC102PIC202 PIC302 PIJ101

PIR102
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+5V

R1

RE2

DE3

D4 GND 5A 6B 7VCC 8
U1DI

SN65HVD3082EDR;TI

R3DI10ohm;0.1W;5%

R7DI 10ohm;0.1W;5%

R2DI
3.3Kohm;0.1W;5%

R9DI
3.3Kohm;0.1W;5%

C1DI

0.1uf;50V;10%

+12V

R1DI
10Kohm;0.1W;5%

+12V

+5V

SGND

SGND

+12V

SGND

SafeKey

UART_DIR

UART_RX

UART_TX

Digital Interface

Digital Interface UART_DIR

UART_RX

UART_TX

SGND

R5DI
120ohm;0.125W;5%

DADB

DA

DB

R4DI
330ohm;0.1W;5%
R6DI
330ohm;0.1W;5%

R8DI
330ohm;0.1W;5%

+5V

+5V

UART_DIR

UART_RX

UART_TX

1 2
B3DI

DCR0.08ohm;2.5A

SGND

SGND
NC

1 2
B4DI

DCR0.08ohm;2.5A

1
3
2 4

6
5D1DI

AOZ8904CI

GNDSGND

POWER1

POWER2

DA3

DB6

GND7

GND8

J1DI

Digital For ECB

1
2

B1DI
DCR0.08ohm;2.5A

1
2

B2DI
DCR0.08ohm;2.5A

GND

PIB1DI01

PIB1DI02

COB1DI
PIB2DI01

PIB2DI02

COB2DI

PIB3DI01 PIB3DI02

COB3DI

PIB4DI01 PIB4DI02

COB4DI

PIC1DI01 PIC1DI02
COC1DI

PID1DI01

PID1DI02

PID1DI03

PID1DI04

PID1DI05

PID1DI06

COD1DI

PIJ1DI01

PIJ1DI02

PIJ1DI03

PIJ1DI06

PIJ1DI07

PIJ1DI08

COJ1DI

PIR1DI01

PIR1DI02

COR1DI

PIR2DI01

PIR2DI02

COR2DI

PIR3DI01PIR3DI02

COR3DI
PIR4DI01 PIR4DI02
COR4DI

PIR5DI01

PIR5DI02

COR5DI
PIR6DI01 PIR6DI02
COR6DI

PIR7DI01PIR7DI02

COR7DI
PIR8DI01 PIR8DI02

COR8DI
PIR9DI01

PIR9DI02

COR9DI

PIU1DI01

PIU1DI02

PIU1DI03

PIU1DI04 PIU1DI05

PIU1DI06

PIU1DI07

PIU1DI08

COU1DI

PIC1DI01

PIR1DI01

PIR2DI01

PIU1DI08

PO05V

PIB1DI01 PIB2DI01

PO012V

PID1DI04

PID1DI06

PIJ1DI03PIR3DI01
NLDA

PID1DI01

PID1DI03

PIJ1DI06

PIR7DI01
NLDB

PIB3DI02

PIB4DI02

PID1DI02

PIR8DI02

PIU1DI04

PIR6DI02

PIU1DI02

PIU1DI03

PIR5DI02
PIR7DI02PIR9DI01

PIU1DI07

PIR2DI02
PIR3DI02PIR5DI01

PIU1DI06

PIR1DI02

PIR4DI02 PIU1DI01

PID1DI05

PIB1DI02 PIB2DI02

PIJ1DI01

PIJ1DI02

PODigital Interface

PIB3DI01

PIB4DI01

PIC1DI02

PIJ1DI07

PIJ1DI08

PIR9DI02

PIU1DI05

POSGND

PIR6DI01
NLUART0DIR

PODigital Interface
PIR4DI01

NLUART0RX

PODigital Interface

PIR8DI01
NLUART0TX

PODigital Interface

PO05V

PO012V

PODIGITAL INTERFACEPODIGITAL INTERFACE0SAFEKEYPODIGITAL INTERFACE0UART0DIRPODIGITAL INTERFACE0UART0RXPODIGITAL INTERFACE0UART0TX

POSGND
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common tangjiahuiLiuchongchuhuaScottlin2017/01/18SOO1708HB

PowerIn_12V

SGND

SGND

+6V/2A

C5P2
10uf;10V;10%

SGND Vout=0.6*(1+R1/R3)

L=[Vout(1-Vout/Vin,max)]/Fsw*Imax*40%
C1P2

0.1uf;50V;10%

C3P2
22pf;50V;5%

IN5

EN4

GND2 FB 3

B
S

1

LX 6
U1P2

SY8120;Silergy

+6V/2A

C4P2
10uf;10V;10%

C2P2
10uf;25V;10%

R2P2
1Mohm;0.1W;5%

PowerIn_12V

PowerIn_12V

POWER_EN1POWER_EN1

R3P2
12Kohm;0.1W;1%

+6V/2A

R1P2
100Kohm;0.1W;1%

1 2
L1P2

6.8uH;2.2A

PIC1P201 PIC1P202

COC1P2

PIC2P201

PIC2P202
COC2P2

PIC3P201

PIC3P202
COC3P2

PIC4P201

PIC4P202
COC4P2

PIC5P201

PIC5P202
COC5P2

PIL1P201 PIL1P202

COL1P2

PIR1P201

PIR1P202

COR1P2PIR2P201

PIR2P202

COR2P2

PIR3P201

PIR3P202

COR3P2

PIU1P201

PIU1P202 PIU1P203

PIU1P204

PIU1P205 PIU1P206

COU1P2

PIC3P201 PIC4P201 PIC5P201PIL1P202 PIR1P201

PO06V02A

PIC3P202
PIR1P202

PIR3P201

PIU1P203

PIC1P202

PIL1P201PIU1P206

PIC1P201

PIU1P201

PIR2P201 PIU1P204

NLPOWER0EN1POPOWER0EN1

PIC2P201

PIU1P205

POPowerIn012V

PIC2P202

PIC4P202 PIC5P202

PIR2P202

PIR3P202

PIU1P202

POSGND

PO06V02A

POPOWER0EN1

POPOWERIN012V

POSGND
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common tangjiahuiLiuchongchuhuaScottlin2017/01/18SOO1708HB

IN1

GND2 EN3 OUT 5

ADJ 4

U1P1

SY6340;Silergy
R2P1
1Mohm;0.1W;5%

C2P1
22pf;50V;5%

PowerIn

SGND

PowerIn

SGND

PowerIn

SGND

LDO_5V/150mA

LDO_5V/150mA

C1P1
4.7uf;25V;10%

C3P1
4.7uf;10V;10%

Vout=0.6(1+R1/R2)
LDO_5V/150mA

POWER_EN1POWER_EN1

R1P1
100Kohm;0.1W;1%

R3P1
13.7Kohm;0.1W;1%

PIC1P101

PIC1P102
COC1P1

PIC2P101

PIC2P102
COC2P1

PIC3P101

PIC3P102
COC3P1

PIR1P101

PIR1P102

COR1P1PIR2P101

PIR2P102

COR2P1

PIR3P101

PIR3P102

COR3P1

PIU1P101

PIU1P102

PIU1P103

PIU1P104

PIU1P105

COU1P1

PIC2P101 PIC3P101PIR1P101PIU1P105

POLDO05V0150mA

PIC2P102
PIR1P102

PIR3P101

PIU1P104
PIR2P101 PIU1P103

NLPOWER0EN1
POPOWER0EN1

PIC1P101 PIU1P101

POPowerIn

PIC1P102 PIC3P102

PIR2P102

PIR3P102

PIU1P102

POSGND

POLDO05V0150MA

POPOWER0EN1

POPOWERIN

POSGND
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+5V

SafeKey

UART_DIR

UART_RX

UART_TX

Digital Interface

Digital Interface UART_DIR

UART_RX

UART_TX

C2MU
1uf;25V;10%

C5MU
22pf;50V;5%

C4MU
22pf;50V;5%

OSC1MU
8MHz;10ppm;

SGND

EXTAL
XTAL

UART_RX
UART_TX

MOTOR+
MOTOR-

C1MU

0.1uf;50V
;10%

1 2

B1MU
DCR0.08ohm;2.5A

SGND

+5V

COUNT

SWD_DIO

SWD_CLK

Reset

UART_DIR

FAULTn

SWD_CLK
SWD_DIO

Reset

SWO_DEBUG

SGND

SWO_DEBUG1 DC_3.3V 2

SWDIO_DEBUG3 GND 4

SWDCLK_DEBUG5 Monitor_TX 6

RESET_DEBUG7 Monitor_RX 8

J1MU

JTAG_EFM

UART_TX
UART_RX

ZERO

Vmcu

Vmcu

Vmcu

SGND

R
3M

U
10K

ohm
;0.1W

;5%

R
1M

U
10K

ohm
;0.1W

;5%

R
2M

U
10K

ohm
;0.1W

;5%

R5MU

330ohm;0.1W;5%

R6MU

330ohm;0.1W;5%

C3MU
100pf;50V;5%PTA5/RESET_b1

VDDA/  VREFH3

PTA4/SWD_DIO2

VSS/  VSSA4

PTB7/EXTAL 5PTB6/XTAL 6PTB5/ACMP1_OUT 7PTB4/NMI_b 8PTB3/ADC0_SE7 9PTB2/ADC0_SE6 10PTB1/ADC0_SE5 11PTB0/ADC0_SE4 12

PTA3/DISABLED13 PTA2/DISABLED14 PTA1/ADC0_SE115 PTA0/SWD_CLK16

U1MU
MKE04Z8VTG4

R7MU

3.3Kohm;0.1W;5% R8MU
10Kohm;0.1W;5%

Vmcu

Reset

SGND

R10MU
10Kohm;0.1W;1%

C6MU
0.1uf;50V;10%

Vmcu

RPM

MOTOR-

MOTOR+

FAULTn

Motor Driver

Motor Driver MOTOR-

MOTOR+

FAULTn

ErP_SW

RPM

COUNT

ZERO

Feedback Interface

RPM

COUNT

ZERO

Feedback Interface

+5V

SGNDSGND

R9MU
1Mohm;0.1W;5%

RPM#

R4MU
47Kohm;0.1W;5%

Vmcu

ErP_SW
R11MU

2Kohm;0.1W;5%

ErP_SW#

ErP_SW#

PIB1MU01 PIB1MU02

COB1MU

PIC1MU01

PIC1MU02
COC1MU

PIC2MU01

PIC2MU02
COC2MU

PIC3MU01

PIC3MU02
COC3MU

PIC4MU01

PIC4MU02
COC4MU

PIC5MU01

PIC5MU02
COC5MU

PIC6MU01

PIC6MU02
COC6MU PIJ1MU01 PIJ1MU02

PIJ1MU03 PIJ1MU04

PIJ1MU05 PIJ1MU06

PIJ1MU07 PIJ1MU08

COJ1MU

PIOSC1MU01 PIOSC1MU02

COOSC1MU

PIR1MU01

PIR1MU02
COR1MU

PIR2MU01

PIR2MU02
COR2MU

PIR3MU01

PIR3MU02
COR3MU PIR4MU01

PIR4MU02

COR4MU

PIR5MU01 PIR5MU02

COR5MU
PIR6MU01 PIR6MU02

COR6MU

PIR7MU01 PIR7MU02
COR7MU PIR8MU01

PIR8MU02

COR8MU

PIR9MU01 PIR9MU02

COR9MU

PIR10MU01

PIR10MU02

COR10MU

PIR11MU01 PIR11MU02

COR11MU

PIU1MU01

PIU1MU02

PIU1MU03

PIU1MU04

PIU1MU05

PIU1MU06

PIU1MU07

PIU1MU08

PIU1MU09

PIU1MU010

PIU1MU011

PIU1MU012

PIU1MU013

PIU1MU014

PIU1MU015

PIU1MU016

COU1MU

PIB1MU01

PO05V

PIR2MU02

PIU1MU014
NLCOUNT

POFeedback Interface

PIR11MU01
NLErP0SWPOErP0SW PIR11MU02

PIU1MU010

NLErP0SW#

PIC4MU02
PIOSC1MU01

PIR9MU01

PIU1MU05
NLEXTAL

PIR3MU02

PIR7MU01
NLFAULTn

POMotor Driver

PIU1MU07
NLMOTOR0

POMotor Driver

PIR8MU01
PIU1MU08

NLMOTOR0

POMotor Driver

PIC3MU01

PIR4MU02
PIR5MU02 PIR6MU01

PODigital Interface

PIC6MU01

PIJ1MU07

PIR10MU02

PIU1MU01

NLReset

PIR6MU02
NLRPM

POFeedback Interface

PIR5MU01PIU1MU09
NLRPM#

PIC1MU02PIC2MU02

PIC3MU02

PIC4MU01 PIC5MU01

PIC6MU02 PIJ1MU04

PIU1MU04

POSGND

PIJ1MU05

PIU1MU016

NLSWD0CLK
PIJ1MU03

PIR7MU02 PIU1MU02
NLSWD0DIO

PIJ1MU01
NLSWO0DEBUG

PIU1MU015
NLUART0DIR

PODigital Interface

PIJ1MU08

PIU1MU012

NLUART0RX

PODigital Interface

PIJ1MU06

PIU1MU011

NLUART0TX

PODigital Interface

PIB1MU02 PIC1MU01PIC2MU01

PIJ1MU02

PIR1MU01 PIR2MU01PIR3MU01

PIR4MU01

PIR8MU02

PIR10MU01

PIU1MU03

PIC5MU02
PIOSC1MU02

PIR9MU02

PIU1MU06
NLXTAL

PIR1MU02

PIU1MU013
NLZERO

POFeedback Interface

PO05V

PODIGITAL INTERFACEPODIGITAL INTERFACE0SAFEKEYPODIGITAL INTERFACE0UART0DIRPODIGITAL INTERFACE0UART0RXPODIGITAL INTERFACE0UART0TX

POERP0SW

POFEEDBACK INTERFACEPOFEEDBACK INTERFACE0COUNTPOFEEDBACK INTERFACE0RPMPOFEEDBACK INTERFACE0ZERO

POMOTOR DRIVERPOMOTOR DRIVER0FAULTNPOMOTOR DRIVER0MOTOR0

POSGND
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GND

ZERO

ERP+6V

GND

COUNT

ERP+6V

R1FI
330ohm;0.1W;5%

R2FI
1Kohm;0.1W;5%

RPM

+5V

ERP+6V

+5V

A1

C2

E 4

C 3

U1FI

ITR9608;Everlight

A1

C2

E 4

C 3

U2FI

ITR9608;Everlight

GND 1RPM 2+5V 3
J1FI

RPM For ECB

SGND

+5V

ERP+6V

RPM

COUNT

ZERO

Feedback Interface

RPM

COUNT

ZERO

Feedback Interface

i
Test Point/Count

i
Test Point/ZERO

SGND

SGND

SGND

SGND

PIJ1FI01

PIJ1FI02

PIJ1FI03

COJ1FI

PIR1FI01

PIR1FI02

COR1FI

PIR2FI01

PIR2FI02

COR2FI

PIU1FI01

PIU1FI02 PIU1FI03

PIU1FI04

COU1FI

PIU2FI01

PIU2FI02 PIU2FI03

PIU2FI04

COU2FI

PIJ1FI03

PO05V

PIU1FI03
NLCOUNT

POFeedback Interface

PIR1FI01

PIR2FI01

POERP06V
PIU1FI04

PIU2FI04

PIR2FI02

PIU2FI01

PIR1FI02

PIU1FI01

PIJ1FI02
NLRPM

POFeedback Interface

PIJ1FI01

PIU1FI02

PIU2FI02

POSGND

PIU2FI03
NLZERO

POFeedback Interface

PO05V

POERP06V

POFEEDBACK INTERFACEPOFEEDBACK INTERFACE0COUNTPOFEEDBACK INTERFACE0RPMPOFEEDBACK INTERFACE0ZERO

POSGND
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HB
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Motor Control
MOTOR+

MOTOR-

ERP+6V

SGND
SGND

FAULTn OUT2 1

ISENSE 2

OUT1 3

VCC4

GND5

FAULTn6

VSET 7VREF 8

IN19

IN210

U1MD

DRV8832DGQRC3MD
0.1uf;50V;10%

ERP+6V

SGND

FAULTn:Fault output:Open-drain output driven low if fault condition present

ERP+6V

SGND

MOTOR-

MOTOR+

FAULTn

Motor Driver

Motor Driver MOTOR-

MOTOR+

FAULTn

R33 used to set the current limit must be less than 1 Ω. 
Its value may be calculated as follows:
R = 0.2 V/Isense
Pw = 0.04/R

R2MD33ohm;0.1W;5%

R3MD 33ohm;0.1W;5%

R4MD 330ohm;0.1W;5%

Motor Power

M-
M+

i

Test Point/FAULTn

i

i

M+ is the same  as M- ; Motor Off

Test Point/Motor+

Test Point/Motor-

(Motor+  < 6V)

high is 5V (during normal operation)

M+ is different  with M- ; Motor On

Low<0.3V (when output is short)

For Inner ECB: Motor is Connected to Pad, J5A isn't need

For Outer ECB: Motor is Connected to connector J5A

M+1

M-2

J1MD

ECB Motor;90degree;

M-

M+

C1MD
100pf;50V;5%

R1MD

3.3Kohm;0.1W;5%

C2MD
10uf;10V;10%

R5MD
0.33ohm;1W;5%

PIC1MD01

PIC1MD02 COC1MD

PIC2MD01

PIC2MD02
COC2MD

PIC3MD01

PIC3MD02
COC3MD

PIJ1MD01

PIJ1MD02

COJ1MD

PIR1MD01

PIR1MD02
COR1MD

PIR2MD01 PIR2MD02

COR2MD

PIR3MD01 PIR3MD02

COR3MD
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