
VFD Series

� � �High efficiency Lightweight Intelligent

Bidirectional Power Supply

Installation manual
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OUTPUT

INPUT

MODEL NO.

COOLING SYSTEM

WORKING HUMIDITY

WORKING TEMP.

STORAGE TEMP., HUMIDITY

VIBRATION

RATED INPUT VOLTAGE

MAX. CURRENT

CURRENT

RATED POWER

EFFICIENCY

VOLTAGE RANGE(UVW)

RATED INPUT CURRENT

SHORT CIRCUITPROTECTION

ENVIRONMENT

SWITCHING FREQUENCY
RANGE

OUTPUT
FREQUENCY

INVERTER PWM INPUT

AUXILIARY POWER VCC

FAULT SIGNAL

DC BUS VOLTAGE SENSOR
FUNCTION

THREE PHASE CURRENT
SENSOR

THERMAL SENSOR

SAFETY STANDARDS

SAFETY &

EMC

EMC IMMUNITY

EMC EMISSION

DIMENSION (L*W*H)

OTHERS
PACKING

VFD-150P-48 VFD-250P-48 VFD-350P-48

Three phase 0~34V, suit for 48V class motorline-to-line

8.6A

150W

4.3A

93%

20 ~ 55VDC

3.5A /48VDC Typ.

Protection type : Shut down o/p voltage, re-power on to recover

2.5KHz ~ 15KHz

PWM control signal input for driving inverter IGBTs. (PIN8~13 of CN93)

IGBT ON: High(>2.6V); IGBT OFF: Low(<0.8V)TTL input :

Inverter fault signal(Short circuit/OCP, PIN7 of CN93).

TTL input: Normal: High(> V); Abnormal: Low(<0.5V)3

DC BUS voltage sensor output(HV+ sensor, PIN1 of CN9 V3 48): 2.5V@DC BUS

Built-in m low-side shunt resisor (each phase),6 (PIN4~6 of CN93)Ω

Non-isolated 15V output power for user’s application. Max current : 0.2A, Ripple:1V

Built-n 10 IGBTs operating temperature.K sensingNTC forΩ
(TSM2A103F34D1R (Thinking Electronic), 3PIN2 of CN9 )

Compliance to EN61800-3 C2

Compliance to BS EN/EN61000-4-2,3,4,5,6,8,11, EN61000-2-4, EN60146-1-1, EN61000-2-1

Air convection

20 ~ 90% RH non-condensing

-30 ~ +70 (Refer to “Dreating Curve”)℃

-40 ~ +85 , 10 ~ 95% RH non-condensing℃

Design refer to EN61800-5

101.6*50.8*28.6mm

0.09kg

10 ~ 500Hz, 2G 10min./1cycle, period for 60min. each along X, Y, Z axes

14.4A

250W

7.2A

93%

5.6A /48VDC Typ.

20A

350W

10A

92.5%

8.5A /48VDC Typ.

0.09kg 0.1kg
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OUTPUT

MODEL NO.

CURRENT

POWER

VOLTAGE RANGE(UVW)

VFD-250P-230 VFD-350P-230

Three phase 0~ V, suit for V class motorline-to-line 240 200-240

250W

1A

350W

1.4A

INPUT

COOLING SYSTEM

WORKING HUMIDITY

WORKING TEMP.

STORAGE TEMP., HUMIDITY

VIBRATION

PEAK CURRENT

EFFICIENCY

SHORT CIRCUITPROTECTION

ENVIRONMENT

SWITCHING FREQUENCY RANGE
OUTPUT
FREQUENCY

INVERTER PWM INPUT

AUXILIARY POWER VCC

FAULT SIGNAL

DC BUS VOLTAGE SENSORFUNCTION

THREE PHASE CURRENT SENSOR

THERMAL SENSOR

SAFETY STANDARDS

SAFETY &

EMC

EMC IMMUNITY

EMC EMISSION

DIMENSION (L*W*H)

OTHERS
PACKING

2A

91.5%

Air convection

20 ~ 90% RH non-condensing

-30 ~ +70 (Refer to “Dreating Curve”)℃

-40 ~ +85 , 10 ~ 95% RH non-condensing℃

Design refer to EN61800-5

0.26kg

10 ~ 500Hz, 2G 10min./1cycle, period for 60min. each along X, Y, Z axes

2.8A

93%

0.27kg

CONCECTION

15CFM

CONCECTION

15CFM

1.6A 2.2A

400W 550W

RATED INPUT VOLTAGE

DC BUS VOLTAGE

INPUT FREQUENCY RANGE (Hz)

POWER FACTOR (Typ.)

RATED INPUT CURRENT

INRUSH CURRENT

380 5VDC±

90 ~ 264VAC

47 ~ 63Hz

PF>0.99/115VAC, PF>0.93/230VAC

2.6A /115VAC          1.3A/230VAC

Cold start 70A

PWM control signal input for driving inverter IGBTs. (PIN8~13 of CN93)

IGBT ON: High(>2.6V); IGBT OFF: Low(<0.8V)TTL input :

Inverter fault signal(Short circuit/OCP, PIN7 of CN93).

TTL input: Normal: High(> V); Abnormal: Low(<0.5V)3

DC BUS voltage sensor output(HV+ sensor, PIN1 of CN93): 2.5V@DC BUS 380V

Protection type : Shut down o/p voltage, re-power on to recover

2.5KHz ~ 15KHz

Built-in 0m low-side shunt resisor (each phase),10 Ω (PIN4~6 of CN93)

Non-isolated 15V output power for user’s application. Max current : 0.1A, Ripple:1V

Built- n 10 NTC for IGBTs operating temperature.i K sensingΩ

(TSM2A103F34D1R (Thinking Electronic), PIN2 of CN93)

127*76.2*35mm

Compliance to EN61800-3 C2, BS EN/EN61000-3-2,-3

Compliance to BS EN/EN61000-4-2,3,4,5,6,8,11, EN61000-2-4, EN60146-1-1, EN61000-2-1

I/P-FG:100M Ohms/500VDC/25 / 70%RH℃

WITHSTAND VOLTAGE

ISOLATION RESISTANCE

I/P-FG:2KVAC

PF>0.99/115VAC, PF>0.93/230VAC

3.5A /115VAC          2A/230VAC
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OUTPUT

MODEL NO.

MAX. CURRENT

CURRENT

RATED POWER

EFFICIENCY

VOLTAGE RANGE(UVW)

VFD-200C-230 VFD-350C-230 VFD-750C-230

Three phase 0~ V, suit for - V class motorline-to-line 240 200 240

1.6A

200W

0.8A

92%

2.5KHz ~ 15KHz

Compliance to EN61800-3 C2, BS EN/EN61000-3-2,-3

Compliance to EN61800-3

Air convection

20 ~ 90% RH non-condensing

-30 ~ +70 (Refer to “Dreating Curve”)℃

-40 ~ +85 , 10 ~ 95% RH non-condensing℃

Design refer to EN61800-5

146*55*26mm

0.31kg

10 ~ 500Hz, 2G 10min./1cycle, period for 60min. each along X, Y, Z axes

2.8A

350W

1.4A

93%

6A

750W

3A

93%

0.38kg 0.8kg

INPUT

COOLING SYSTEM

WORKING HUMIDITY

WORKING TEMP.

STORAGE TEMP., HUMIDITY

VIBRATION

SHORT CIRCUITPROTECTION

ENVIRONMENT

SWITCHING FREQUENCY
RANGE

OUTPUT
FREQUENCY

INVERTER PWM INPUT

AUXILIARY POWER VCC

FAULT SIGNAL

DC BUS VOLTAGE SENSOR
FUNCTION

THREE PHASE CURRENT
SENSOR

THERMAL SENSOR

SAFETY STANDARDS

SAFETY &

EMC

EMC IMMUNITY

EMC EMISSION

DIMENSION (L*W*H)

OTHERS
PACKING

RATED INPUT VOLTAGE

DC BUS VOLTAGE

INPUT FREQUENCY RANGE (Hz)

POWER FACTOR (Typ.)

RATED INPUT CURRENT

INRUSH CURRENT

380 5VDC±

90 ~ 264VAC

47 ~ 63Hz

PF>0.99/115VAC,

PF>0.93/230VAC

2.6A /115VAC  1.1A/230VAC

Cold start 50A

PWM control signal input for driving inverter IGBTs. (PIN8~13 of CN93)

IGBT ON: High(>2.6V); IGBT OFF: Low(<0.8V)TTL input :

Inverter fault signal(Short circuit/OCP, PIN7 of CN93).

TTL input: Normal: High(> V); Abnormal: Low(<0.5V)3

DC BUS voltage sensor output(HV+ sensor, PIN1 of CN93): 2.5V@DC BUS 380V

Protection type : Shut down o/p voltage, re-power on to recover

Built-in 0m low-side shunt resisor (each phase),10 Ω (PIN4~6 of CN93)

Non-isolated 15V output power for user’s application. Max current : 0.1A, Ripple:1V

Built- n 10 NTC for IGBTs operating temperature.i K sensingΩ

(TSM2A103F34D1R (Thinking Electronic), PIN2 of CN93)

I/P-FG:100M Ohms/500VDC/25 / 70%RH℃

WITHSTAND VOLTAGE

ISOLATION RESISTANCE

I/P-FG:2KVAC

PF>0.99/115VAC,

PF>0.93/230VAC

3.5A /115VAC  2A/230VAC

PF>0.99/115VAC,

PF>0.93/230VAC

8A /115VAC  4A/230VAC

146*62*31mm 150*100*41mm
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Derating Curve vs Ambient Temperature (PCB Type)

AMBIENT TEMPERATURE( )℃

LO
A

D
(W

)

(HORIZONTAL)-30 0 2010 30 40

175W

6050 70

90W

for 48VDC

75W

45W

for 24VDC

105W

125W

150W

210W

250W

350W

45

for 48VDC

for 24VDC

for 48VDC

for 24VDC

VFD-350P-230

VFD-250P-230

VFD-350P-48

VFD-250P-48

VFD-150P-48
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(HORIZONTAL)

℃

LO
A

D
(%

)

-30 0 10 20 30 40 50 60 70

20

30

40

60

80

100

Conduction cooling
or

Forced air cooling

Convection cooling

AMBIENT TEMPERATURE( )

VFD-750C-230

VFD-350C-230

VFD-200C-230

Derating Curve vs Ambient Temperature (Chassis Type)
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Output Derating Input Voltage

INPUT VOLTAGE (VAC) 60Hz

LO
A

D
(%

)

90 95 115 120 130 140 160 180 200 220 240 264

60

50

40

VFD-750C-230

VFD-350C-230

VFD-200C-230

VFD-250P/350P-230

with 15CFM Fan

with 23.5CFM Fan

90

100

80

70
85

INPUT VOLTAGE (VDC) 60Hz

LO
A

D
(%

)

20 24 26 28 30 33 35 37 40 48 50 55

90

100

80

70

60

50

40

VFD-150P/250P/350P-48
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U

V

W

PWM_UH

PWM_UL

PWM_VH

PWM_VL

PWM_WH

PWM_WL

ACL

ACN

FG

HV+ sensor

DC+

DC-

HV-

R _USH

R _VSH

R _WSH

RTH

GATE

DRIVE

CONTROL

PFC

CIRCUIT

FAULT

IGBT

temperature

sensor

SHORT-

CIRCUIT

PROTECT

EMI FILTER

AUX

POWER
VCC

3
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3U

V

W

ACL

ACN

FG

HV+ sensor

DC+

DC-

HV-

RTH

GATE

DRIVE

CONTROL

PFC

CIRCUIT

FAULT

IGBT

temperature

sensor

SHORT-

CIRCUIT

PROTECT

EMI FILTER

AUX

POWER
VCC

PWM_U

PWM_U

PWM_V

PWM_V

PWM_W

PWM_W

H

H

H

L

L

L

FAULT

U

V

W

U

V

W

I

H

H

H

L

L

L

TRIP

RSH_U

RSH_V

RSH_W

380V

U

V

W

PWM_U

PWM_U

PWM_V

PWM_V

PWM_W

PWM_W

HV+ sensor

DC INPUT+

DC INPUT-

HV-

RSH_U

RSH_V

RSH_W

RTH

GATE

DRIVE

CONTROL

FAULT

IGBT

temperature

sensor

SHORT-

CIRCUIT

PROTECT

AUX

POWER
VCC

H

H

H

L

L

L

H

H

H

L

L

L

U

V

W

U

V

W

ITRIP

FAULT
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VFD Series

(AC in)

U

V

W

L

N

BLDC

motor

HV+ sensor
HV-

RSH_V

System

loadShaft

BLDC������

Encoder/Hall-effect

position sensors

RSH_U

RTH

VCC

FAULT

AC source

90~264V

RSH_W

�	
��

O
P

A

Voltage

regulator

5V/ 3.3V

Microcontroller

Position Feedback

Circuit

A
n

a
lo

g
s
e

n
s
o

r

Digital sensor

PWM controller

Digital

sensor
External control

Application

FG

PWM_UH

PWM_UL

PWM_VH

PWM_VL

PWM_WH

PWM_WL

DC+ DC-

External regenerative

braking circuit

Digital

control
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VFD Series

(DC in)

U

V

W

PWM_UH
PWM_UL

PWM_VH

PWM_VL

PWM_WH

PWM_WL

DC INPUT+

DC INPUT-

BLDC

motor

HV+ sensor
HV-

RSH_V

System

loadShaft

BLDC������

Encoder/Hall-effect

position sensors

RSH_U

RTH

VCC

FAULT

DC source

20~55V

RSH_W

�	
��

O
P

A

Voltage

regulator

5V/ 3.3V

Microcontroller

Position Feedback

Circuit

A
n

a
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g
s
e

n
s
o

r

Digital sensor

PWM controller

Digital sensor
External control

Application
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VFD-250P-230/ VFD-350P-230
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(V
)

0

200

400

600

0.00 1.00 2.00 3.00 4.00

HV+ sensor output voltage(V)

HV+ sensor specification

Short-circuit

Protection

Gate

-drive Voc U

Voc V

Voc W

Iu Iv Iw

ITRIP COMP

2.5

380 x HV+sensor
VDC BUS =

2.5

48 x HV+sensor
VDC BUS =

( )���

( )	��
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5

VFD-150P-48/ VFD-250P-48/ VFD-350P-48/ VFD-250P-230/

VFD-350P-230/ VFD-200C-230/ VFD-350C-230:

VFD-750C-230:

MCU

Vtemp

ADC

Vcc

R1

HV-

RTH

TEMP
SENSE

MCU

HV-

ADC

20
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1ust (Max.)Tripmin.tTripmin.

Ouput

Current

Min. over-current tripping time

FAULT

tTripmin.

200% rated current

PIN7

5us
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