
1



22

04
06
07
08
10



33

17 x 17 x 8 0.7 ~ 0.9 14
20 x 20 x 8 1.3 ~ 1.6 16
20 x 20 x 10 1.5 ~ 1.9 18
25 x 25 x 6 2.2 ~ 3.0 20
25 x 25 x 10 1.2 ~ 3.8 22
25 x 25 x 15 1.3 ~ 3.1 24
30 x 30 x 6 3.7 ~ 4.9 26
30 x 30 x 10 2.5 ~ 5.5 28
35 x 35 x 15 2.7 ~ 6.0 32
35 x 35 x 6 4.3 ~ 5.5 34
35 x 35 x 10 3.6 ~ 7.2 36
36 x 36 x 28 18.1 ~ 22.8 38
38 x 38 x 28 11.3 ~ 24.2 40
38 x 38 x 56 31.2 46
40 x 40 x 6 5.5 ~ 6.3 48
40 x 40 x 10 5.4~10.0 50
40 x 40 x 20 5.5 ~ 10.8 58
40 x 40 x 28 12.8 ~ 31.5 64
40 x 40 x 56 19.7 ~ 31.7 70
45 x 45 x 10 9.2 ~ 11.8 74
50 x 50 x 10 8.4 ~ 13.8 78
50 x 50 x 15 7.7 ~ 18.6 80
60 x 60 x 10 12.2 ~ 16.3 84
60 x 60 x 15 10.6 ~ 30.4 86
60 x 60 x 15 (IP) 12.7 ~ 21.3 90
60 x 60 x 20 14.1 ~ 30.5 92
60 x 60 x 25 13.8 ~ 40.0 100
60 x 60 x 38 41.5 ~ 75.2 108
60 x 60 x 56 58.5 ~ 72.9 114

50 x 50 x 15 2.6 ~ 5.4 190
50 x 50 x 20 4.8 ~ 5.7 194
60 x 60 x 15 5.1 ~ 6.2 196
75 x 75 x 30 10.8 ~ 15.5 198
97 x 94 x 33 22.4 ~ 30.5 200
97 x 95 x 33 44.2 ~ 54.7 202
100 x 100 x 25 18.4 204
120 x 120 x 32 31.4 ~ 35.9 206

60 x 60 x 76 58.7 ~ 73.2 116
70 x 70 x 15 19.0 ~ 27.0 118
70 x 70 x 20 23.5 ~ 29.0 120
70 x 70 x 25 40.0 ~ 49.0 122
80 x 80 x 15 30.0 ~ 37.0 124
80 x 80 x 20 29.0 ~ 36.0 126
80 x 80 x 25 23.9 ~ 60.0 128
80 x 80 x 25 (IP) 33.0 ~ 60.0 138
80 x 80 x 32 (IP) 50.3 ~ 59.4 142
80 x 80 x 38 59.5 ~ 141.9 144
80 x 80 x 80 122.0 ~ 151.5 150
92 x 92 x 25 28.4 ~ 75.0 152
92 x 92 x 25 (IP) 39.5 ~ 75.0 162
92 x 92 x 38 91.7 ~ 182.4 166
120 x 120 x 25 55.0 ~ 150.0 170
120 x 120 x 38 170.0 ~ 301.7 176
140 x 140 x 38 238.5 ~ 297.9 182
140 x 140 x 51 250.3 186

188
189

12
13
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6

DR MagLev

1 2 3
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99
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999: 
A99: 
C99: 
F99: 
G99: 
H99: 
Q99: 
S99: 

V: Vapo     B: 2 Ball     S: Sleeve

0:5VDC     1:12VDC     2:24VDC     4:48VDC 

1:1

A9980E 25 1 V 1 1 000CM

01~09
10~19
20~29
30~39
40~49
50~59
60~69
70~79
80~89
90~99

01~09
10~19
20~29
30~39
40~49
50~59
60~69
70~79
80~89
90~99

A0~A9
B0~B9
C0~C9
D0~D9
E0~E9
F0~F9
G0~G9
H0~H9
I0~I9
J0~J0

100~109
110~119
120~129
130~139
140~149
150~159
160~169
170~179
180~189
190~199

K0~K9
L0~L9
M0~M9
N0~N9
P0~P9
Q0~Q9
R0~R9
S0~S9
T0~T9
U0~U9

200~209
210~219
220~229
230~239
240~249
250~259
260~269
270~279
280~289
290~299

V0~V9
W0~W9
X0~X9
Y0~Y9
Z0~Z9

300~309
310~319
320~329
330~339
340~349

X: 
1: 2: 3: 4: 

M E P 
V G 

ISO
 9001

ISO
 14001

ISO
 45001

IA
TF 16949
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V: Vapo
B: Ball

P: 
A: 

17:17mm
01:20mm
02:25mm
03:30mm
35:35mm

05:5VDC     12:12VDC 
24:24VDC   48:48VDC

PMD 

06:60mm
07:70mm
75:75mm
08:80mm
09:92mm

97:97mm
12:120mm
H0:170mm

38:38mm
04:40mm
45:45mm
05:50mm
55:55mm

(2)
A
F
R
Z

PWM
GN

PMD1212PMB1-A    P/N: (2).GN

1 A12PMD 12 P M B

P/N

E: 
D:
F:
G:
H:
K:

6mm
8mm 
10mm
12mm
15mm
20mm

B:
T: 
Q:
N:
L:
Y:

24mm
25mm
28mm
30mm
32mm
33mm

I:
M:
O:
P:
W:

35mm
38mm
40mm
56mm
60mm

X: 
1: 2: 3: 4: 

P/N

ISO
 9001

ISO
 14001

ISO
 45001

IA
TF 16949



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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MF17080V1-1000C-A99 5 93 0.47 21000 0.9 0.28 21.5 3.9 1

MF17080V2-1000C-A99 5 66 0.33 16500 0.7 0.17 14.2 3.9 2
 

17x17x8 mm
0.7~0.9 CFM

0 1.00.80.60.40.2

0.30

0.25

0.20

0.15

0.10

0.05

1

2

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET
3-ø2±0.3

#28AWG
150±10

8±0.5
0

5±0.3

13
.5

±
0.

3

17
±

0.
5

AIR FLOW

ROTATION

ø16.6

ø16.6
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.4~5.5V
0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

22000

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V1

V2

User System Fan
(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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20x20x8 mm
1.3~1.6 CFM

2

0.25

0.2

0.15

0.1

0.05

0 0.5 2.01.51.0

1

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

MF20080V1-1000C-A99 5 90 0.45 15000 1.6 0.24 23.0 4.0 1

MF20080V2-1000C-A99 5 68 0.34 12000 1.3 0.15 21.0 4.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

150±10

#28AWG

3-ø2.5±0.3

5±0.3

8±

AIR FLOW

16
.2

±
0.

3

20
±

0.
5

ROTATION

0.5
0

ø19.3

ø19
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

2.4~5.5V
0~0.8V

16000

14000

12000

10000

8000

6000

4000

2000

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V1

V2

User System Fan
(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
V1 Min. start up duty cycle is 20%.
V2 Min. start up duty cycle is 60%.



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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20x20x10 mm
1.5~1.9 CFM

0 2.01.51.00.5

0.30

0.25

0.20

0.15

0.10

0.05

1

2

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

MF20100V1-1000C-A99 5 106 0.53 16500 1.9 0.29 25.0 4.65 1

MF20100V2-1000C-A99 5 80 0.40 14000 1.5 0.20 20.0 4.65 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

3-ø2.5±0.3

#28AWG

150±10

5±0.3

10±

16
.2

±
0.

3

20
±

0.
5

ROTATION

AIR FLOW

0.5
0

ø19.2

ø19
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.4~5.5V
0~0.8V

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

V1

V2

User System Fan
(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

20

25x25x6 mm
2.2~3.0 CFM

0

0.25

0.20

0.15

0.10

0.05

3.02.52.01.51.00.5

1

2St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

MF25060V1-1000C-A99 5 115 0.58 13000 3.0 0.23 24.8 5.0 1

MF25060V2-1000C-A99 5 75 0.38 10000 2.2 0.16 18.0 5.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

#28AWG
150±10

3-ø2.8±0.3

5±0.3 6.5±0.3

20
±

0.
3

25
±

0.
5

AIR FLOW
ROATION

ø24.5

ø23.4
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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MF25100V1-1000C-A99 5 105 0.53 13000 3.5 0.25 23.0 6.9 2

MF25100V2-1000C-A99 5 65 0.33 9800 3.0 0.18 16.0 6.9 3

MF25100V3-1000C-A99 5 40 0.20 6800 1.3 0.07 8.8 6.9 4

MF25101V1-1000C-A99 12 50 0.60 14000 3.8 0.27 26.0 6.8 1

MF25101V2-1000C-A99 12 30 0.36 9600 3.0 0.18 16.0 6.8 3

MF25101V3-1000C-A99 12 17 0.21 6000 1.2 0.05 4.8 6.8 5
 

25x25x10 mm
1.2~3.8 CFM

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

0.30

0.25

0.20

0.15

0.10

0.05

2

4

3

5

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

( 5V ) R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
(12V) R Type : F99  ／  F Type : G99 

INLET

OUTLET

AIR FLOW

#28AWG150±10

10 0.5
0

5±0.3

20
±

0.
3

25
±

0.
5

3-ø
2.8

±0.3

±

ROATION

ø24.5

ø24.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

(5V)
V+= 6 V MAX
If   = 5mA
VL = 0.5V MAX

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.7V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.4~5.5V
0~0.8V

14000

12000

10000

8000

6000

4000

2000

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0V1

0V2

0V3

User System Fan
(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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MF25150V1-1000C-A99 5 85 0.43 10000 3.1 0.16 20.0 9.4 1

MF25150V2-1000C-A99 5 46 0.23 6800 2.2 0.11 11.3 9.4 2

MF25150V3-1000C-A99 5 35 0.18 5300 1.3 0.04 4.5 9.4 3
 

25x25x15 mm
1.3~3.1 CFM

0

0.20

0.15

0.10

0.05

3.53.02.52.01.51.00.5
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1
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)

Airflow (CFM)

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

#28AWG
150±10

20
±

0.
3

3-ø2.8±0.3

25
±

0.
5

5±0.3

15±0.5
0

AIR FLOW
ROTATION

ø24.5

ø24.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

2.4~5.5V
0~0.8V

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V1

V2

V3

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

User System Fan
(+)

PWM Input

Isource IC

(-)

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
V1, V2 Min. start up duty cycle is 20%.
V3 Min. start up duty cycle is 30%.



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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30x30x6 mm
3.7~4.9 CFM

0

0.20

0.15

0.10

0.05

1 2 3 4 5

1
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-H
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)

Airflow (CFM)

MF30060V1-1000C-A99 5 112 0.56 9100 4.9 0.17 23.6 6.0 1

MF30060V2-1000C-A99 5 72 0.36 7100 3.7 0.11 15.7 6.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET
#28AWG

3-
ø3

.2±
0.3

145±10

5±0.3

24
±

0.
3

30
±

0.
5

AIR FLOW

6.5±0.3

ROATION

ø29.5

ø28.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

5.5V
0.8V

Fan

PWM Input 10K

Isource IC

User System
(+)

(-)

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

0

Duty Cycle (%)

Sp
ee

d 
(R
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)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V1

V2



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

28

30x30x10 mm
2.5~5.5 CFM

0
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5

St
at

ic
 P

re
ss

ur
e 
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ch

-H
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)

Airflow (CFM)

MF30100V1-1000C-A99 5 120 0.60 11000 5.5 0.20 23.0 7.8 2

MF30100V2-1000C-A99 5 80 0.40 9500 4.7 0.17 21.0 7.8 3

MF30100V3-1000C-A99 5 45 0.23 6000 2.5 0.07 10.2 7.8 5

MF30101V1-1000C-A99 12 55 0.66 11500 5.5 0.25 23.0 7.8 1

MF30101V2-1000C-A99 12 32 0.39 8600 4.6 0.14 20.0 7.8 4
 

( 5V ) R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
(12V) R Type : F99  ／  F Type : G99 

INLET

OUTLET

ø29.7

ø29.3

AIR FLOW

10 0.5
0±

145±10

#28AWG

5±0.3
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3-ø3.2±0.3

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(5V)
V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.6V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.4~5.5V
0~0.8V

12000

10000

8000
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4000

2000

0

Duty Cycle (%)

Sp
ee
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)
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0V1

0V2

0V3

User System Fan
(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

30

30x30x10 mm
3.5 CFM

0

0.10
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0.5 1.0 1.5 2.0 2.5 3.0 3.5
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Airflow (CFM)

HA30101V3-1000C-A99 12 25 0.30 7000 3.5 0.10 15.1 7.8 1
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

145±10

AIR FLOW

#28AWG

5±0.3

30
±

0.
5

24
±

0.
3

10±0.5
0

3-ø3.2±0.3

ROTATION

ø29.7

ø29.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.6V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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30x30x15 mm
2.7~6.0 CFM
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Airflow (CFM)

MF30150V1-1000C-A99 5 140 0.70 9500 6.0 0.17 27.0 9.7 1

MF30150V2-1000C-A99 5 80 0.40 7300 4.9 0.12 20.0 9.7 2

MF30150V3-1000C-A99 5 45 0.23 5200 2.8 0.05 9.8 9.7 3

MF30151V1-1000C-A99 12 65 0.78 9500 6.0 0.17 27.0 9.7 1

MF30151V2-1000C-A99 12 35 0.42 7000 4.8 0.12 19.0 9.7 2

MF30151V3-1000C-A99 12 20 0.24 4600 2.7 0.05 7.8 9.7 3
 

( 5V ) R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
(12V) R Type : F99  ／  F Type : G99 

INLET

OUTLET

3-ø3.2±0.3

#28AWG
145±10

30
±

0.
5

AIR FLOW

24
±

0.
3

5±0.3

15

ROTATION

0.5
0±

ø29.0

ø29.0
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(5V)
V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.6V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.4~5.5V
0~0.8V

10000
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8000
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Duty Cycle (%)
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0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0V1

0V2

0V3

User System Fan
(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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35x35x6 mm
4.3~5.5 CFM

0 654321
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)

Airflow (CFM)

MF35060V1-1000C-A99 5 120 0.60 7600 5.5 0.11 26.0 7.0 1

MF35060V2-1000C-A99 5 66 0.33 5800 4.3 0.07 18.3 7.0 2
 

INLET

OUTLET

ø33.9

ø33.4

AIR FLOW

#28AWG
140±10

5±0.3
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±

0.
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0.
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6.5±0.3

3-
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.2±
0.3ROTATION

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

User System Fan
(+)

PWM Input

Isource IC

(-)

8000
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Duty Cycle (%)
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0V2



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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MF35100V1-1000C-A99 5 135 0.68 10000 7.2 0.22 28.0 10.5 1

MF35100V2-1000C-A99 5 80 0.40 7500 6.5 0.13 21.8 10.5 2

MF35100V3-1000C-A99 5 45 0.23 5300 3.7 0.07 13.1 10.5 3

MF35101V1-1000C-A99 12 60 0.72 10000 7.2 0.22 28.0 10.5 1

MF35101V2-1000C-A99 12 35 0.42 7500 6.5 0.13 21.8 10.5 2

MF35101V3-1000C-A99 12 20 0.24 5000 3.6 0.07 12.0 10.5 3
 

35x35x10 mm
3.6~7.2 CFM
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( 5V ) R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
(12V) R Type : F99  ／  F Type : G99 

#28AWG

AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(5V)
V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.6V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.4~5.5V
0~0.8V
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(+)

PWM Input

Isource IC

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



38

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

PF36281BX-000C-A99 12 800 9.60 23000 22.8 2.55 61.9 40.5 1

PF36281B1-000C-A99 12 450 5.40 18400 18.1 1.62 55.7 40.5 2
 

36x36x28 mm
18.1~22.8 CFM
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R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

[ FG Signal ]

[ RD Signal ]

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

38x38x28 mm
18.9~24.2 CFM

0

4

3

2

1

5 10 15 20 25

1

2St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

VF38281BX-000C-A9H 12 870 10.44 27000 24.2 3.56 61.6 44.0 1

VF38281B1-000C-A9H 12 475 5.70 21600 18.9 2.50 58.1 44.0 2
 

F Type : G9H  ／  PWM : S9H

INLET

OUTLET

ROTATION

38
±

0.
5

30
±

0.
3

5±0.3

28±0.5

AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
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)
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Isource

+5V
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10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

38x38x28 mm
11.3~23.0 CFM
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AIR FLOWROTATION
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0.
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30±0.3

ø40.2

ø39

PF38281BX-1000C-A9H 12 570 6.84 20000 23.0 2.26 57.0 41.0 1

PF38281B1-1000C-A9H 12 315 3.78 16000 18.1 1.54 51.8 41.0 2

PF38281B2-1000C-A9H 12 265 3.18 15000 16.9 1.30 51.0 41.0 3

PF38281B3-1000C-A9H 12 180 2.16 13000 14.9 1.03 47.3 41.0 4

PF38281B4-1000C-A9H 12 95 1.14 10000 11.3 0.62 40.8 41.0 5
 

R Type : F9H  ／  F Type : G9H  ／  PWM : H9H, Q9H, S9H
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)
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+5V

5.6K

5.6K 5.6K
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Fan
Operation
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FG Output
Voltage

t2t1
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LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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38x38x28 mm
18.1 CFM
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Airflow (CFM)

PF38281V1-000C-A99 12 574 6.89 16000 18.1 1.42 51.8 43.0 1
 

F Type : G99  ／  PWM : S99

INLET

OUTLET

#28AWG

15
0±

20
5±

0.
3

8-ø
3.5

±0.3 AIR FLOWROTATION

30
±

0.
3

38
±

0.
5

28±0.5

ø39

ø40.2



45

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Fan

PWM Input

Isource

+5V

4.7K

10K

User System
(+)

(-)

IC

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Duty Cycle (%)
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

38x38x56 mm
31.2 CFM
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Airflow (CFM)

VF38561BX-1000C-A9T 12 1200 14.40 29300 31.2 4.60 61.6 66.0 1
 

F Type : G9T  ／  PWM : S9T 
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.8V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=1.0mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

5.5V
0.8V

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Duty Cycle (%)
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40x40x6 mm
5.5~6.3 CFM
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Airflow (CFM)

MF40060V1-1000C-A99 5 87 0.44 7000 6.3 0.10 29.3 6.8 1

MF40060V2-1000C-A99 5 65 0.33 6000 5.5 0.08 25.3 6.8 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
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6.5±0.3

ROTATION

ø38.7

ø38.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V1

V2

7000

6000

5000

4000

3000

2000

1000

0

Fan

PWM Input 10K

Isource IC

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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MF40100V1-1000C-A99 5 136 0.68 7000 8.0 0.19 27.3 15.6 2

MF40100V2-1000C-A99 5 94 0.47 5800 7.0 0.12 20.6 15.6 3

MF40101VX-1000C-A99 12 87 1.05 8500 9.9 0.25 31.4 15.6 1

MF40101V1-1000C-A99 12 51 0.62 7000 8.0 0.19 27.3 15.6 2

MF40101V2-1000C-A99 12 40 0.48 5800 7.0 0.12 20.6 15.6 3
 

40x40x10 mm
7.0~9.9 CFM
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Airflow (CFM)

R Type : F99  ／  F Type : G99

INLET

OUTLET

ROTATION

4-ø4.3±0.3

40
±

0.
5

32
±

0.
3

5±0.3
300±10 #26AWG

10±0.5
0

AIR FLOW

ø40.3

ø40.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(5V)
V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

40x40x10 mm
5.5~10.0 CFM

0
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2O

)

Airflow (CFM)

EF40101BX-1000C-A99 12 122 1.47 9000 10.0 0.27 33.7 15.8 1

EF40101B1-1000C-A99 12 82 0.99 7000 8.0 0.19 27.3 15.8 2

EF40101B2-1000C-A99 12 37 0.45 5000 5.5 0.10 17.7 15.8 3
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

ROTATION

4-ø4.3±0.3

40
±

0.
5

32
±

0.
3

5±0.3
300±10 #26AWG

10±0.5
0

AIR FLOW

ø40.3

ø40.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

EE40100S1-1000C-999 5 172 0.86 7300 8.2 0.19 28.2 15.6 1

EE40100S2-1000C-999 5 120 0.60 6100 7.1 0.12 23.0 15.6 2

EE40101S1-1000C-999 12 82 0.99 7300 8.2 0.19 28.2 15.6 1

EE40101S2-1000C-999 12 68 0.82 6100 7.1 0.12 23.0 15.6 2
 

40x40x10 mm
7.1~8.2 CFM
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F Type : C99

INLET
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ROTATION

4-ø4.3±0.3

40
±

0.
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0.
3

5±0.3
300±10 #26AWG

10±0.5
0

AIR FLOW

ø40.3

ø40.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(5V)
V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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40x40x10 mm
5.4 CFM

0
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Airflow (CFM)

INLET
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ROTATION

4-ø4.3±0.3

40
±

0.
5

32
±

0.
3

5±0.3
300±10 #26AWG

10±0.5
0

AIR FLOW

ø40.3

ø40.3

HA40101V4-1000C-A99 12 31 0.38 5000 5.4 0.09 15.7 15.4 1
 

F Type : G99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG OutputFG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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40x40x20 mm
6.3~10.8 CFM

0
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0.05

2 4 6 108 12
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(In
ch

-H
2O

)

Airflow (CFM)

MF40200V1-1000C-A99 5 150 0.75 7000 8.9 0.22 25.5 29.0 2

MF40200V2-1000C-A99 5 107 0.54 6000 7.7 0.17 21.0 29.0 3

MF40200V3-1000C-A99 5 75 0.38 5000 6.3 0.11 16.5 29.0 4

MF40201VX-1000C-A99 12 80 0.96 8000 10.8 0.29 27.5 29.0 1

MF40201V1-1000C-A99 12 58 0.70 7000 8.9 0.22 25.5 29.0 2

MF40201V2-1000C-A99 12 45 0.54 6000 7.7 0.17 21.0 29.0 3

MF40201V3-1000C-A99 12 38 0.46 5000 6.3 0.11 16.5 29.0 4

MF40202VX-1000C-A99 24 39 0.94 8000 10.8 0.29 27.5 29.0 1

MF40202V1-1000C-A99 24 32 0.77 7000 8.9 0.22 25.5 29.0 2

MF40202V2-1000C-A99 24 25 0.60 6000 7.7 0.17 21.0 29.0 3
 

EE40201SX-1000C-999 12 105 1.26 8000 10.8 0.29 27.5 29.0 1

EE40201S1-1000C-999 12 80 0.96 7000 8.9 0.22 25.5 29.0 2

EE40201S2-1000C-999 12 63 0.76 6000 7.7 0.17 21.0 29.0 3

EE40201S3-1000C-999 12 52 0.63 5000 6.3 0.11 16.5 29.0 4
 

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

( MF  )  R Type : F99  ／  F Type : G99
( EE  )   F Type : C99

INLET

OUTLET

ROTATION

#26AWG

40
±

0.
5

32
±

0.
3

305±10
5±0.3

20±0.5
0

AIR FLOW

4-ø4.3±0.3

ø40.4

ø40.4
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output

V+
(MF  5V )= 6V MAX
(MF 12V)= 13.8V MAX
(MF 24V)= 27.6V MAX

If = 5mA
VL = 0.5V MAX

(EE)
V+= 13.8V MAX
If = 5mA
VL = 0.5V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

40x40x20 mm
6.3~10.8 CFM

2

0

1

4

0.35

0.30

0.25

0.20

0.15

0.10

0.05

31 2 4 5 7 8 10 116 9 12

3

St
at

ic
 P

re
ss

ur
e 

(In
ch
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)

Airflow (CFM)

EF40201BX-1000C-A99 12 65 0.78 8200 10.8 0.32 28.5 32.5 1

EF40201B1-1000C-A99 12 55 0.66 7200 8.9 0.24 24.5 32.5 2

EF40201B2-1000C-A99 12 40 0.48 6200 7.7 0.18 21.3 32.5 3

EF40201B3-1000C-A99 12 35 0.42 5200 6.3 0.14 16.2 32.5 4
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

#26AWG
AIR FLOW

20±0.5
0

ROTATION

4-
Ø4.3

±0.3

Ø4
0.

4
Ø4

0.
4

32
±

0.
3

5±
0.

3
30

5±
10

40
±

0.
5

INLET

OUTLET
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

Fan

PWM Input 10K

Isource IC

User System
(+)

(-)

5.5V
0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

B1

B2

B3

9000

8000

7000

6000

5000

4000

3000

2000

1000

0



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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40x40x20 mm
5.5 CFM

0
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Airflow (CFM)

HA40201V4-1000C-A99 12 31 0.38 4500 5.5 0.10 12.3 30.6 1
 

F Type : G99

INLET

OUTLET

ROTATION

#26AWG

40
±

0.
5

32
±

0.
3

305±10
5±0.3

20±0.5
0

AIR FLOW

4-ø4.3±0.3

ø40.4

ø40.4
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

40x40x28 mm
25.6~31.5 CFM

0

1

2

1

2

3

4

10 20 30 40

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

VF40281BX-000C-A9H 12 1140 13.68 27000 31.5 3.95 63.7 46.0 1

VF40281B1-000C-A9H 12 630 7.56 21600 25.6 2.77 58.6 46.0 2
 

F Type : G9H  ／  PWM : S9H

INLET

OUTLET

4-ø3.5±0.3

ROTATION

#28AWG

ø41.9

ø41.7

28±0.5

5±0.3

32
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5

145±10

AIRFLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

B1

30000

25000

20000

15000

10000

5000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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40x40x28 mm
24.9 CFM
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Airflow (CFM)

PF40281V1-000C-A99 12 740 8.88 17600 24.9 1.95 56.0 45.0 1
 

F Type : G99  ／  PWM : S99

INLET

OUTLET

ø4
2.

1
ø4
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8-ø3.5±0.3
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AIR FLOW

145±10

#28AWG

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Fan

PWM Input

Isource

+5V

4.7K

10K

User System
(+)

(-)

IC

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

V1

25000

20000

15000

10000

5000

0

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

40x40x28 mm
12.8~31.3 CFM
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AIR FLOWROTATION
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150±20

5±0.3
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5

8-ø3.5±0.3 ø4
2.

1
ø4

0.
9

PF40281BX-1000C-A9H 12 950 11.4 22000 31.3 3.12 62.0 42.0 1

PF40281B1-1000C-A9H 12 510 6.12 17600 24.9 2.05 56.0 42.0 2

PF40281B2-1000C-A9H 12 220 2.64 13000 18.0 1.16 48.7 42.0 3

PF40281B3-1000C-A9H 12 145 1.74 11000 15.4 0.78 43.9 42.0 4

PF40281B4-1000C-A9H 12 96 1.16 9200 12.8 0.60 39.9 42.0 5
 

R Type : F9H  ／  F Type : G9H  ／  PWM : H9H, Q9H, S9H



69

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

B1

B2
B3
B4

25000

20000

15000

10000

5000

0

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Fan

PWM Input

Isource

+5V

5.6K

5.6K 5.6K

User System
(+)

(-)
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

40x40x56 mm
26.9~31.7 CFM

0

1

2

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

3530252015105

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

INLET

OUTLET

AIR FLOW

#2
8A

W
G

5±
0.

3 12
0±

10

(IN) (OUT)

30±0.5
56±0.5

26±0.5

ROTATION

8-ø3
.5±0.3

32±0.3
40±0.5

32
±

0.
3

40
±

0.
5

ROTATION

4-ø3.5±0.3

32±0.3
40±0.5

32
±

0.
3

40
±

0.
5

ø42.3

ø46.6

(INLET)

(OUTLET)

PF40561BX-1000C-A9H 12 1390 16.68 21500/18000 31.7 3.76 65.9 87.0 1

PF40561B1-1000C-A9H 12 890 10.68 18000/15000 26.9 2.64 62.3 87.0 2
 HH

R Type : F9H  ／  F Type : G9H  ／  PWM : H9H, Q9H, S9H
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

25000

20000

15000

10000

5000

0

1

1 inlet
outlet2

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B1

25000

20000

15000

10000

5000

0

1

1 inlet
outlet2

2

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Fan

PWM Input

Isource

+5V

5.6K

5.6K 5.6K

User System
(+)

(-)
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

40x40x56 mm
19.7~25.0 CFM

0

1

2

7

6

5

4

3

2

1

252015105

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

VG40561BX-000C-A9H 12 1400 16.80 25500/22300 25.0 6.19 65.0 87.0 1

VG40561B1-000C-A9H 12 750 9.00 20400/17800 19.7 4.16 62.5 87.0 2
 

F Type : G9H  ／  PWM : S9H

INLET

OUTLET

ø42.7

ø41

ROTATION

32±0.3
40±0.5

32
±

0.
3

40
±

0.
5

8-
ø3

.5±
0.3

SUNON

AIR FLOW

5±0.3

56±0.5
(28) (28)

5±0.3

5±0.3
120±10

40±0.5
32±0.3

40
±

0.
5

32
±

0.
3

ROTATION

(INLET)

(OUTLET)
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

1

2

BX

1
2

1

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B1

1 inlet
outlet2

30000

25000

20000

15000

10000

5000

0

Fan

PWM Input

Isource

+5V

10K

1K

User System
(+)

(-)

IC

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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45x45x10 mm
9.4~12.4 CFM

0

1

2

0.20

0.15

0.10

0.05

2 64 8 10 1412

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

MF45100V1-1000C-A99 5 205 1.03 6500 12.4 0.18 32.5 16.0 1

MF45100V2-1000C-A99 5 102 0.51 5000 9.4 0.12 26.1 16.0 3

MF45101V1-1000C-A99 12 100 1.20 6500 12.4 0.18 32.5 16.0 1

MF45101V2-1000C-A99 12 47 0.57 5000 9.4 0.12 26.1 16.0 3
 

2BALL
Sleeve

Model (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

EF45101S1-1000C-999 12 85 1.02 5700 10.8 0.16 29.8 16.0 2

EF45101S2-1000C-999 12 60 0.72 5000 9.4 0.12 26.1 16.0 3
 

( MF Series ) R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
( EF Series )  F Type : C99 

*MF45101V2-1000C-A99 : R Type : F99  ／  F Type : G99 

INLET

OUTLET

AIR FLOWROTATION

10±0.5
0

ø4
5.

9
ø4

7

8-ø4.3±0.3

5±
0.

3

#26AWG

45±0.5
37±0.3

30
0±

10
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 20%.

Fan

PWM Input 1K

Isource IC

User System
(+)

(-)

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

0V1, 1V1

0V2

7000

6000

5000

4000

3000

2000

1000
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

45x45x10 mm
9.4~10.8 CFM

0

1

2

0.20

0.15

0.10

0.05

2 64 8 10 1412

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

EF45101S1-1000C-999 12 85 1.02 5700 10.8 0.16 29.8 16.0 1

EF45101S2-1000C-999 12 60 0.72 5000 9.4 0.12 26.1 16.0 2
 

Function F Type : C99

INLET

OUTLET

AIR FLOWROTATION

10±0.5
0

ø4
5.

9
ø4

7

8-ø4.3±0.3

5±
0.

3

#26AWG

45±0.5
37±0.3

30
0±

10
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RD / FG Output Signal

PWM Curve

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

[ RD Signal ]

VH=
VL=

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

PWM Input Signal

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG 

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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50x50x10 mm
8.4~13.8 CFM

0

0.15

0.12

0.09

0.06

0.03

3 6 9 12 15

1

3

2

4

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

MF50100V1-1000C-A99 5 155 0.78 5800 13.8 0.15 30.7 19.5 1

MF50100V2-1000C-A99 5 85 0.43 4800 11.0 0.11 25.6 19.5 3

MF50100V3-1000C-A99 5 75 0.38 4300 8.4 0.08 22.4 19.5 4

MF50101V1-1000C-A99 12 70 0.84 5800 13.8 0.15 30.7 19.5 1

MF50101V2-1000C-A99 12 50 0.60 4800 11.0 0.11 25.6 19.5 3

MF50101V3-1000C-A99 12 37 0.45 4300 8.4 0.08 22.4 19.5 4
 

EE50101S1-1000C-999 12 90 1.08 5700 13.0 0.14 30.7 19.5 2

EE50101S2-1000C-999 12 75 0.90 4700 11.0 0.11 25.6 19.5 3
 

2BALL
Sleeve

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

( MF  )  R Type : F99  ／  F Type : G99
( EE, EB )   F Type : C99

INLET

OUTLET

40
±

0.
3

50
±

0.
5

8-ø4.3±0.3

5±0.3
295±10 #26AWG

10±0.5
0

AIR FLOW

ø5
1.

6
ø5

1.
6

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output

(MF 5V)
V+= 6V MAX
If   = 5mA
VL = 0.5V MAX

(MF 12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(EE)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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50x50x15 mm
10.2~18.6 CFM

0

0.35

0.30

0.25

0.20

0.15

0.10

0.05

2015105

1
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4
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at

ic
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ss
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(In
ch

-H
2O

)

Airflow (CFM)

MF50151VX-1000C-A99 12 100 1.20 7200 18.6 0.31 38.1 33.0 1

MF50151V1-1000C-A99 12 66 0.80 6100 17.0 0.23 33.0 33.0 2

MF50151V2-1000C-A99 12 42 0.51 5000 13.0 0.17 29.0 33.0 3

MF50151V3-1000C-A99 12 28 0.34 3800 10.2 0.12 20.1 33.0 4

MF50152VX-1000C-A99 24 55 1.32 7200 18.6 0.31 38.1 33.0 1

MF50152V1-1000C-A99 24 42 1.01 6100 17.0 0.23 33.0 33.0 2

MF50152V2-1000C-A99 24 27 0.65 5000 13.0 0.17 29.0 33.0 3
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

ø5
2.

4
ø5

0.
7

#26AWG

30
0±

10
5±

0.
3

AIR FLOW

40
±

0.
3

4-ø4.3±0.3

50
±

0.
5

15±0.5
0

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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50x50x15 mm
7.7 CFM

0

0.07

0.06

0.05

0.04

0.03

0.02

0.01

87654321
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)

Airflow (CFM)

1
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 P
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ss
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e 

(In
ch

-H
2O

)

Airflow (CFM)

HA50151V4-1000C-A99 12 25 0.30 3200 7.7 0.07 15.4 33.0 1
 

F Type : G99

INLET

OUTLET

ø5
2.

4
ø5

0.
7

#26AWG

30
0±

10
5±

0.
3

AIR FLOW

40
±

0.
3

4-ø4.3±0.3

50
±

0.
5

15±0.5
0

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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60x60x10 mm
12.2~16.3 CFM

0

0.12

0.09

0.06

0.03
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-H
2O

)

Airflow (CFM)

MF60101V1-1000C-A99 12 108 1.30 4000 16.3 0.12 28.5 23.0 1

MF60101V2-1000C-A99 12 75 0.90 3500 14.3 0.10 25.0 23.0 2

MF60101V3-1000C-A99 12 46 0.56 3000 12.2 0.08 20.5 23.0 3
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

ROTATION

8-ø4.3±0.3

60
±

0.
5

50
±

0.
3

#26AWG

5±0.3
10±0.5

0

ø6
1.

8
ø6

1.
8290±10

AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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60x60x15 mm
17.6~30.4 CFM

0

1

2
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)

Airflow (CFM)

MF60151VX-1000C-A99 12 185 2.22 5400 30.4 0.22 36.2 35.5 1

MF60151V1-1000C-A99 12 127 1.53 4700 26.4 0.18 34.2 35.5 2

MF60151V2-1000C-A99 12 68 0.82 3900 22.8 0.14 29.2 35.5 3

MF60151V3-1000C-A99 12 48 0.58 3000 17.6 0.12 21.3 35.5 4

MF60152VX-1000C-A99 24 85 2.04 5400 30.4 0.22 36.2 35.5 1

MF60152V1-1000C-A99 24 75 1.80 4700 26.4 0.18 34.2 35.5 2

MF60152V2-1000C-A99 24 40 0.96 3900 22.8 0.14 29.2 35.5 3

 
R Type : F99  ／  F Type : G99

8-ø4.3±0.3
ROTATION

60
±

0.
5

50
±

0.
3

#26AWG
290±10

5±0.3

AIR FLOW

ø64.2

ø63.5

15±0.5
0

INLET

OUTLET
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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60x60x15 mm
12.7 CFM

0

1

0.04

0.03

0.02

0.01

3 6 9 12 15

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
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)

Airflow (CFM)

HA60151V4-1000C-A99 12 22 0.27 2200 12.7 0.04 14.5 35.0 1
 

F Type : G99

INLET

OUTLET

8-ø4.3±0.3
ROTATION

60
±

0.
5

50
±

0.
3

#26AWG
290±10

5±0.3

AIR FLOW

15±0.5
0

ø64.2

ø63.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

10.6~21.3 CFM

0

1

0.20

0.15

0.10

0.05

5 10 15 20 25
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ss
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(In
ch

-H
2O

)

Airflow (CFM)

60x60x15 mm (IP68)

GF60151B6-1E00C-AE9 12 125 1.50 4500 21.3 0.18 34.5 47.0 1

GF60151B7-1E00C-AE9 12 80 0.96 3900 18.2 0.13 29.8 47.0 2

GF60151B8-1E00C-AE9 12 70 0.84 3200 14.5 0.09 24.9 47.0 3

GF60151B9-1E00C-AE9 12 32 0.39 2300 10.6 0.05 17.1 47.0 4
 

R Type : FE9  ／  F Type : GE9

INLET

OUTLET

8-ø4.3±0.3

ø63.1

ø60.3

ROTATION AIR FLOW

15±#26AWG
290±10

50
±

0.
3

60
±

0.
5

5±0.3 0.5
0
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.6V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x20 mm
16.0~30.5 CFM

0
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ch

-H
2O

)

Airflow (CFM)

PE60201BX-000C-A99 12 230 2.76 5500 30.5 0.35 41.0 52.0 1

PE60201B1-000C-A99 12 192 2.30 5000 27.5 0.28 39.0 52.0 2

PE60201B2-000C-A99 12 148 1.78 4400 23.5 0.20 35.0 52.0 3

PE60201B3-000C-A99 12 103 1.24 3600 19.5 0.15 30.0 52.0 4

PE60201B4-000C-A99 12 81 0.97 3000 16.0 0.10 24.0 52.0 5
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

Ø63.5

Ø63.5

#26AWG
300±10

4±0.3

20±0.5
0

AIR FLOW

50
±

0.
3

60
±

0.
3

5±0.3

8-Ø4.3±0.3

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

V+= 13.8V MAX
If   = 5mA
VL = 0.8V MAX



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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60x60x20 mm
16.5~25.5 CFM
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-H
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)

Airflow (CFM)

MF60201VX-1000C-A99 12 142 1.71 5700 25.5 0.27 39.0 50.0 1

MF60201V1-1000C-A99 12 100 1.20 5000 23.0 0.21 33.5 50.0 2

MF60201V2-1000C-A99 12 65 0.78 4200 19.0 0.16 28.0 50.0 3

MF60201V3-1000C-A99 12 40 0.48 3100 16.5 0.10 21.0 50.0 4

MF60202VX-1000C-A99 24 75 1.80 5700 25.5 0.27 39.0 50.0 1

MF60202V1-1000C-A99 24 55 1.32 5000 23.0 0.21 33.5 50.0 2

MF60202V2-1000C-A99 24 35 0.84 4200 19.0 0.16 28.0 50.0 3

MF60202V3-1000C-A99 24 22 0.53 3100 16.5 0.10 21.0 50.0 4
 

R Type : F99  ／  F Type : G99

INLET

OUTLET#26AWG 290±10

5±0.3

60
±

0.
5

50
±

0.
3

4-Ø4.3±0.3

AIR FLOW

20±0.5
0

ROTATION

Ø6
3.

5

Ø5
9.

7
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x20 mm
14.1~23.0 CFM
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ch

-H
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)

Airflow (CFM)

EE60201B1-000C-999 12 135 1.62 4500 23.0 0.18 34.5 52.0 1

EE60201B2-000C-999 12 95 1.14 3700 19.0 0.14 29.0 52.0 2

EE60201B3-000C-999 12 70 0.84 3000 14.1 0.09 24.5 52.0 3

EF60202B1-000C-A99 24 60 1.44 4500 23.0 0.18 34.5 52.0 1

EF60202B2-000C-A99 24 38 0.92 3700 19.0 0.14 29.0 52.0 2

EF60202B3-000C-A99 24 23 0.56 3000 14.1 0.09 24.5 52.0 3
 

(12V)  Auto Restart : A99   ／  R Type : F99  ／  F Type : C99, G99
(24V)  R Type : F99  ／  F Type : G99

INLET

OUTLET

#26AWG 8-Ø
4.3±0.3

AIR FLOW

5±
0.3

300±
10

60±0.5

4±0.3

20±0.5
0

ROTATION

50±0.3

Ø63
.5

Ø63
.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output
(EE)
V+= 13.8V MAX
If   = 5mA
VL = 0.8V MAX

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output

(EF)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x20 mm
16.8~22.6 CFM

0 252015105
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ch

-H
2O

)

Airflow (CFM)

EE60201S1-1000C-999 12 115 1.38 4700 22.6 0.18 32.5 50.0 1

EE60201S2-1000C-999 12 82 0.99 3900 18.5 0.14 26.3 50.0 2

EE60201S3-1000C-999 12 58 0.70 3200 16.8 0.10 22.0 50.0 3
 

F Type : C99

INLET

OUTLET#26AWG 290±10
5±0.3

60
±

0.
5

50
±

0.
3

4-Ø4.3±0.3
AIR FLOW

20±0.5
0

ROTATION

Ø6
3.

5

Ø5
9.

7
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x25 mm
29.0~40.0 CFM
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ch

-H
2O

)

Airflow (CFM)

PE60251BX-000C-A99 12 370 4.44 7600 40.0 0.64 46.0 71.0 1

PE60251B1-000C-A99 12 297 3.57 6900 36.0 0.54 44.0 71.0 2

PE60251B2-000C-A99 12 232 2.79 6100 31.5 0.42 42.0 71.0 3

PE60251B3-000C-A99 12 197 2.37 5600 29.0 0.36 38.0 71.0 4

PE60252BX-000C-A99 24 190 4.56 7600 40.0 0.64 46.0 75.0 1

PE60252B1-000C-A99 24 155 3.72 6900 36.0 0.54 44.0 75.0 2

PE60252B2-000C-A99 24 121 2.91 6100 31.5 0.42 42.0 75.0 3

PE60252B3-000C-A99 24 104 2.50 5600 29.0 0.36 38.0 75.0 4
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

Ø63.5

Ø63.5

#26AWG
25±0.5

0

8-Ø4.3±0.3

ROTATION

300±10
5±0.3

AIR FLOW

50
±

0.
3

60
±

0.
5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.8V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.8V MAX



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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MF60251VX-1000C-A99 12 130 1.56 5200 27.0 0.31 31.2 45.0 1

MF60251V1-1000C-A99 12 75 0.90 4500 23.5 0.21 27.0 45.0 2

MF60251V2-1000C-A99 12 72 0.87 3800 19.3 0.15 22.0 45.0 3

MF60251V3-1000C-A99 12 44 0.53 3100 16.0 0.10 16.7 45.0 4

MF60252VX-1000C-A99 24 80 1.92 5200 27.0 0.31 31.2 45.0 1

MF60252V1-1000C-A99 24 50 1.20 4500 23.5 0.21 27.0 45.0 2

MF60252V2-1000C-A99 24 30 0.72 3800 19.3 0.15 22.0 45.0 3

MF60252V3-1000C-A99 24 22 0.53 3100 16.0 0.10 16.7 45.0 4
 

60x60x25 mm
16.0~27.0 CFM
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Airflow (CFM)

EE60251S1-1000C-999 12 122 1.47 4500 23.5 0.21 27.0 45.0 2

EE60251S2-1000C-999 12 85 1.02 3800 19.3 0.15 22.0 45.0 3

EE60251S3-1000C-999 12 60 0.72 3100 16.0 0.10 16.7 45.0 4

EF60252S1-1000C-A99 24 50 1.20 4500 23.5 0.21 27.0 45.0 2
 

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

( MF  )  R Type : F99  ／  F Type : G99
( EE  )   F Type : C99
( EF  )   F Type : G99

INLET
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ROTATION
8-ø4.3±0.3
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3

#26AWG 290±10
5±0.3 25±0.5

0

AIR FLOW

ø6
1.

3
ø5

9.
7
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(MF 12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(MF 24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(EE 12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(EE 24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x25 mm
13.9~23.5 CFM
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)

Airflow (CFM)

EE60251B1-000C-999 12 120 1.44 4500 23.5 0.21 34.5 50.0 1

EE60251B2-000C-999 12 78 0.94 3800 19.3 0.15 30.0 50.0 2

EE60251B3-000C-999 12 58 0.70 3000 13.9 0.08 20.0 50.0 3

EE60252B1-000C-A99 24 70 1.68 4500 23.5 0.21 34.5 50.0 1

EE60252B2-000C-A99 24 47 1.13 3800 19.3 0.15 30.0 50.0 2

EE60252B3-000C-A99 24 30 0.72 3000 13.9 0.08 20.0 50.0 3
 

(12V)  Auto Restart : A99   ／  R Type : F99  ／  F Type : C99, G99
(24V)  R Type : F99  ／  F Type : G99

INLET

OUTLET

Ø59.69

Ø61.3

300±20
#26AWG

AIR FLOW

50
±

0.
3

60
±

0.
5

25

5±0.3
8-Ø4.3±0.3

0.5
0±

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output
(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.8V MAX

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.8V MAX

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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60x60x25 mm
13.8 CFM
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Airflow (CFM)

HA60251V4-1000C-A99 12 20 0.24 2500 13.8 0.06 10.7 45.0 1
 

F Type : G99

INLET

OUTLET
5±0.3

ROTATION
8-ø4.3±0.3

60
±
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50
±
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3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x38 mm
60.6~75.2 CFM
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Airflow (CFM)

PF60381BX-000C-A99 12 2500 30.00 16500 75.2 3.28 67.6 127.0 1

PF60381B1-000C-A99 12 1200 14.40 13200 60.6 2.13 61.2 127.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

#24AWG
300±30

5±0.3 38±0.5
0
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5

8-Ø4.5±0.3
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3

AIR FLOW
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ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.6V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

BX

B1

20000

16000

12000

8000

4000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x38 mm
54.1~67.8 CFM

0

1

2

5

4

3

2

1

10 20 30 40 50 60 70

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

VF60381BX-000C-A9H 12 1900 22.80 22800 67.8 4.84 64.1 120.0 1

VF60381B1-000C-A9H 12 1000 12.00 18300 54.1 4.23 60.9 120.0 2

VF60384BX-1000C-A9H 48 460 22.08 22800 67.8 4.84 64.1 120.0 1

VF60384B1-1000C-A9H 48 265 12.72 18300 54.1 4.23 60.9 120.0 2
 

(12V) R Type : F9H  ／  F Type : G9H  ／  PWM : H9H, Q9H, S9H
(48V) R Type : F9H  ／  F Type : G9H  ／  PWM : Q9H, S9H

INLET

OUTLET

ROTATION
8-ø4.5±0.3

ø58.6

ø64.8

38±5±0.3

AIR FLOW

325±10

60
±

0.
5

50
±

0.
3

0.5
0

#24AWG
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

4BX

4B1

25000

20000

15000

10000

5000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1BX

1B1

25000

20000

15000

10000

5000

0



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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60x60x38 mm
41.5~56.5 CFM

0

2

1.0

0.8

0.6

0.4

0.2

20 3010 40 50 60

3

1

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

PMD2406PMB1-A  (2).GN 24 430 10.3 8000 56.5 0.92 56.0 90.0 1

PMD2406PMB2-A  (2).GN 24 310 7.4 7000 49.2 0.71 52.0 90.0 2

PMD2406PMB3-A  (2).GN 24 220 5.3 6000 41.5 0.53 47.0 90.0 3
 

R Type : (2).R.GN  ／  F Type : (2).F.GN

INLET

OUTLET

57.2

Ø6
3.

2

57.2

Ø6
3.

2

ROTATION

#24AWG
5±0.3

300±30

50
±

0.
3

60
±

0.
5

4±0.34±0.3

38±0.3

8-Ø4.3±0.3 AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

V+= 28V MAX
If   = 5mA
VL  = 0.8V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x56 mm
58.5~72.9 CFM

0

4

3

2

1

10 20 30 40 50 60 70 80

1

2

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

PF60561BX-000C-A9H 12 2500 30.0 15300/14300 72.9 3.44 71.7 172.0 1

PF60561B1-000C-A9H 12 1400 16.8 12300/11500 58.5 2.35 67.0 172.0 2
 

R Type : F9H  ／  F Type : G9H  ／  PWM : H9H, Q9H, S9H

ø57.4

ø57.4

(INLET)

(OUTLET)

60±0.5
50±0.3

60
±0

.5
50

±0
.3

12-ø4.5±0.3 

(4)

28±0.3 28±0.3

270±10
5±0.3

56±0.5

AIR FLOW (4)

#26AWG

60±0.5
50±0.3

60
±0

.5
50

±0
.3

12-ø4.5±0.3 

ROTATION

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.6V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

1

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

1 inlet
outlet2

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

1

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B1

1 inlet
outlet2

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x76 mm
58.7~73.2 CFM

0

4

3

2

1

10 20 30 40 50 60 70 80

1

2

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

PF60761BX-000C-A99 12 2800 33.60 18200/14700 73.2 3.96 68.6 270.0 1

PF60761B1-000C-A99 12 1600 19.20 14600/11700 58.7 2.54 62.8 270.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET
(INLET)

(OUTLET)

ROTATION
60±0.5
50±0.3

60
±

0.
5

50
±

0.
3

ROTATION

60
±

0.
5

50
±

0.
3

60±0.5
50±0.3 12-ø

4.5±0.3

ø56.7

ø59.4

(4) (4)
AIR FLOW

38
76±0.5

5±0.3
290±10

38
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

1

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

1 inlet
outlet2

20000

18000

16000

14000

12000

10000

8000

6000

4000

2000

0

1

2

BX

1
2

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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70x70x15 mm
19.0~27.0 CFM

0

0.12

0.09

0.06

0.03

5 10 15 20 25 30

1
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3

St
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 P
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ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

ME70151V1-000C-A99 12 113 1.36 3300 27.0 0.11 31.5 41.0 1

ME70151V2-000C-A99 12 74 0.89 2800 23.0 0.09 26.5 41.0 2

ME70151V3-000C-A99 12 47 0.57 2300 19.0 0.07 21.5 41.0 3
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

ROTATION AIR FLOW8-Ø4.3±0.3

#26AWG 300±20
5±0.3 15±0.5

0

61
.5

±
0.

3
70

±
0.

5

Ø74.44

Ø76.23
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

120

70x70x20 mm
23.5~29.0 CFM

0

0.15

0.12

0.09

0.06

0.03

6 12 18 24 30

1
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3
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ss
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e 

(In
ch

-H
2O

)

Airflow (CFM)

ME70201V1-000C-A99 12 130 1.56 3200 29.0 0.14 33.0 60.0 1

ME70201V2-000C-A99 12 99 1.19 2900 27.0 0.12 30.0 60.0 2

ME70201V3-000C-A99 12 77 0.93 2600 23.5 0.09 26.0 60.0 3

ME70202V1-000C-A99 24 66 1.59 3200 29.0 0.14 33.0 60.0 1

ME70202V2-000C-A99 24 55 1.32 2900 27.0 0.12 30.0 60.0 2

ME70202V3-000C-A99 24 44 1.06 2600 23.5 0.09 26.0 60.0 3
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

Ø78.6

Ø77.9

ROTATION

8-Ø4.3±0.3

70
±

0.
5

60
±

0.
3

#24AWG 300±30
5±0.3

20

AIR FLOW

0.5
0±
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(12V)
V+= 13.8V MAX
If   = 4mA
VL  = 0.8V MAX

(24V)
V+= 27.6V MAX
If   = 4mA
VL  = 0.8V MAX



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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70x70x25 mm
40.0~49.0 CFM

10 20 30 40 50

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0

1
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3
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at
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 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

PMD2407PTV1-A  GN 24 200 4.8 5100 49.0 0.36 44.0 90.0 1

PMD2407PTV2-A  GN 24 160 3.8 4700 45.0 0.31 42.0 90.0 2

PMD2407PTV3-A  GN 24 130 3.1 4200 40.0 0.25 38.0 90.0 3
 

R Type : (2).R.GN  ／  F Type : (2).F.GN

INLET

OUTLET

 Ø67

 Ø67.1

60±0.3
70±0.5

5±
0.

3
30

0±
30

8-Ø4.3±0.3

#24AWG

25±  0.5
0

ROTATION AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

V+= 30V MAX
If   = 10mA
VL  = 0.8V MAX



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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80x80x15 mm
30.0~37.0 CFM

0 10 20 30 40

1

2

3

0.15

0.10
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ss
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(In
ch

-H
2O

)

Airflow (CFM)

ME80151V1-000C-A99 12 163 1.96 3000 37.0 0.14 34.7 68.0 1

ME80151V2-000C-A99 12 129 1.55 2700 33.6 0.11 32.0 68.0 2

ME80151V3-000C-A99 12 90 1.08 2400 30.0 0.09 30.8 68.0 3

ME80152V1-000C-A99 24 92 2.21 3000 37.0 0.14 34.7 68.0 1

ME80152V2-000C-A99 24 65 1.56 2700 33.6 0.11 32.0 68.0 2

ME80152V3-000C-A99 24 56 1.35 2400 30.0 0.09 30.8 68.0 3
 (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

EE80151S1-000C-A99 12 163 1.96 3000 37.0 0.14 34.7 68.0 1

EE80151S2-000C-999 12 134 1.61 2700 33.6 0.11 32.0 68.0 2

EE80151S3-000C-999 12 100 1.20 2400 30.0 0.09 30.8 68.0 3
 

( ME  )  R Type : F99  ／  F Type : G99
( EE ,  1)   R Type : F99  ／  F Type : G99
( EE ,  2,3 )   F Type : C99

INLET

OUTLET

Ø86

Ø89

8-Ø
4.3

±0.3

#24AWG

30
0±

30
5±

0.
3

80±0.5

AIR FLOW

15

71.5±0.3
0.5
0±

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(ME 12V)
V+= 13.8V MAX
If   = 4mA
VL  = 0.8V MAX

(ME 24V)
V+= 27.6V MAX
If   = 5mA
VL  = 0.8V MAX

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(EE)
V+= 13.8V MAX
If   = 5mA
VL  = 0.8V MAX

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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80x80x20 mm
29.0~36.0 CFM

0
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ch
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)

Airflow (CFM)

ME80201V1-000C-A99 12 130 1.56 3300 36.0 0.18 38.0 66.0 1

ME80201V2-000C-A99 12 95 1.14 3000 33.0 0.16 35.0 66.0 2

ME80201V3-000C-A99 12 74 0.89 2600 29.0 0.12 30.0 66.0 3

ME80202V1-000C-A99 24 64 1.54 3300 36.0 0.18 38.0 66.0 1

ME80202V2-000C-A99 24 51 1.23 3000 33.0 0.16 35.0 66.0 2

ME80202V3-000C-A99 24 42 1.01 2600 29.0 0.12 30.0 66.0 3
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

Ø92

Ø89

#24AWG

80
±

0.
5

71
.5

±
0.

3

300±20

AIR FLOW

5±0.3 20 0.5
0±

8-Ø4.3±0.3 ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(12V)
V+= 13.8V MAX
If   = 4mA
VL  = 0.8V MAX

(24V)
V+= 27.6V MAX
If   = 4mA
VL  = 0.8V MAX
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  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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80x80x25 mm
53.0~60.0 CFM

0

0.5

0.4

0.3

0.2

0.1

10 20 30 40 50 60

2

3

1

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

PF80251V1-1000C-A99 12 310 3.72 4800 60.0 0.41 44.7 91.0 1

PF80251V2-1000C-A99 12 240 2.88 4500 57.0 0.35 43.1 91.0 2

PF80251V3-1000C-A99 12 200 2.40 4200 53.0 0.30 41.5 91.0 3

PF80252V1-1000C-A99 24 180 4.32 4800 60.0 0.41 44.7 91.0 1

PF80252V2-1000C-A99 24 126 3.03 4500 57.0 0.35 43.1 91.0 2

PF80252V3-1000C-A99 24 110 2.64 4200 53.0 0.30 41.5 91.0 3
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET#24AWG
315±10

AIR FLOW

5±0.3
25±0.5

0

ROTATION
8-ø4.3±0.3

80
±

0.
5

71
.5

±
0.

3

ø87.2

ø91.6
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.4V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

2.1~6V
0~0.4V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1V1
1V2
1V3

5000

4000

3000

2000

1000

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2V1
2V2
2V3

5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

+6V

10K

4.7K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

80x80x25 mm
53.0~60.0 CFM
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Airflow (CFM)

PF80251B1-1000C-A99 12 295 3.54 4800 60.0 0.41 45.5 91.0 1

PF80251B2-1000C-A99 12 255 3.06 4500 57.0 0.35 44.0 91.0 2

PF80251B3-1000C-A99 12 195 2.34 4200 53.0 0.30 42.5 91.0 3

PF80252B1-1000C-A99 24 155 3.72 4800 60.0 0.41 45.5 91.0 1

PF80252B2-1000C-A99 24 135 3.24 4500 57.0 0.35 44.0 91.0 2

PF80252B3-1000C-A99 24 100 2.40 4200 53.0 0.30 42.5 91.0 3
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

80
±

0.
5

#24AWG
300±20

5±0.3

25±

71
.5

±
0.

3

8-Ø4.3±0.3 AIR FLOW

0.5
0

Ø77.2

Ø91.6

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1B1
1B2
1B3

5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

+6V

10K

4.7K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2B1
2B2
2B3

5000

4000

3000

2000

1000

0
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  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

132

80x80x25 mm
33.0~41.0 CFM
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Airflow (CFM)

MF80251V1-1000C-A99 12 120 1.44 3200 41.0 0.18 33.0 75.0 1

MF80251V2-1000C-A99 12 92 1.11 2900 37.0 0.15 30.0 75.0 2

MF80251V3-1000C-A99 12 65 0.78 2600 33.0 0.11 28.0 75.0 3

MF80252V1-1000C-A99 24 65 1.56 3200 41.0 0.18 33.0 75.0 1

MF80252V2-1000C-A99 24 50 1.20 2900 37.0 0.15 30.0 75.0 2

MF80252V3-1000C-A99 24 40 0.96 2600 33.0 0.11 28.0 75.0 3
 

( MF  )  R Type : F99  ／  F Type : G99
( EF ,  1)   R Type : F99  ／  F Type : G99
( EF ,  2,3 )   F Type : G99

EF80251S1-1000C-A99 12 120 1.44 3200 41.0 0.18 33.0 75.0 1

EF80251S2-1000C-A99 12 95 1.14 2900 37.0 0.15 30.0 75.0 2

EF80251S3-1000C-A99 12 70 0.84 2600 33.0 0.11 28.0 75.0 3

EF80252S1-1000C-A99 24 55 1.32 3200 41.0 0.18 33.0 75.0 1

EF80252S2-1000C-A99 24 42 1.01 2900 37.0 0.15 30.0 75.0 2
 

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

80x80x25 mm
33.0~45.0 CFM
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Airflow (CFM)

EE80251BX-000C-A99 12 150 1.80 3600 45.0 0.23 38.0 89.0 1

EF80251B1-1000C-A99 12 125 1.50 3200 41.0 0.18 33.0 75.0 2

EF80251B2-1000C-A99 12 90 1.08 2900 37.0 0.15 30.0 75.0 3

EF80251B3-1000C-A99 12 65 0.78 2600 33.0 0.11 28.0 75.0 4

EE80252BX-000C-A99 24 80 1.90 3600 45.0 0.23 38.0 89.0 1

EF80252B1-1000C-A99 24 65 1.56 3200 41.0 0.18 33.0 75.0 2

EF80252B2-1000C-A99 24 48 1.16 2900 37.0 0.15 30.0 75.0 3

EF80252B3-1000C-A99 24 36 0.89 2600 33.0 0.11 28.0 75.0 4
 

R Type : F99  ／  F Type : G99

INLET

OUTLET

SUNON

#24AWG

AIR FLOW
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0.5
0±
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(EE Speed X)
V+= 13.8V MAX
If   = 4mA
VL  = 0.8V MAX

(EE Speed 1, 2,3)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(EF Speed X)
V+= 27.6V MAX
If   = 5mA
VL  = 0.8V MAX

(EF Speed 1, 2, 3)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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80x80x25 mm
23.9 CFM
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Airflow (CFM)

HA80251V4-1000C-A99 12 40 0.48 2000 23.9 0.07 20.4 75.0 1
 

F Type : G99

INLET

OUTLET

ROTATION
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±
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#24AWG 315±10 5±0.3 25±0.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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Airflow (CFM)

80x80x25 mm (IP68)
33.0~60.0 CFM

(  1, 2, 3) R Type : FE9  ／  F Type : GE9  ／  PWM : HE9, QE9, SE9
(  5, 6, 7) R Type : FE9  ／  F Type : GE9

GF80251B1-000C-AE9 12 330 3.96 4800 60.0 0.41 47.5 105.0 1

GF80251B2-000C-AE9 12 255 3.06 4500 57.0 0.35 46.0 105.0 2

GF80251B3-000C-AE9 12 200 2.40 4200 53.0 0.30 44.5 105.0 3

GF80251B5-000C-AE9 12 145 1.74 3200 41.0 0.18 33.0 87.0 4

GF80251B6-000C-AE9 12 120 1.44 2900 37.0 0.15 30.0 87.0 5

GF80251B7-000C-AE9 12 84 1.01 2600 33.0 0.11 28.0 87.0 6

GE80252B1-000C-AE9 24 200 4.80 4800 60.0 0.41 47.5 105.0 1

GE80252B2-000C-AE9 24 166 3.99 4500 57.0 0.35 46.0 105.0 2

GE80252B3-000C-AE9 24 137 3.29 4200 53.0 0.30 44.5 105.0 3

GF80252B5-000C-AE9 24 73 1.76 3200 41.0 0.18 33.0 87.0 4

GF80252B6-000C-AE9 24 59 1.42 2900 37.0 0.15 30.0 87.0 5

GF80252B7-000C-AE9 24 45 1.08 2600 33.0 0.11 28.0 87.0 6
 

INLET
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AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

VH

VL

OFF RUN LOCKED
Dt

t1t2

PWM FREQUENCY: 25KHZ
Isource=0..8mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1B1
1B2
1B3

5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

15K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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Airflow (CFM)

80x80x25 mm (GR487)
33.0~41.0 CFM

GF80251B5-000C-AD9 12 145 1.74 3200 41.0 0.18 33.0 87.0 1

GF80251B6-000C-AD9 12 120 1.44 2900 37.0 0.15 30.0 87.0 2

GF80251B7-000C-AD9 12 84 1.01 2600 33.0 0.11 28.0 87.0 3

GF80252B5-000C-AD9 24 73 1.76 3200 41.0 0.18 33.0 87.0 1

GF80252B6-000C-AD9 24 59 1.42 2900 37.0 0.15 30.0 87.0 2

GF80252B7-000C-AD9 24 45 1.08 2600 33.0 0.11 28.0 87.0 3
 

R Type : FD9  ／  F Type : GD9
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AIR FLOW
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

VH

VL

OFF RUN LOCKED
Dt

t1t2

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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Airflow (CFM)

80x80x32 mm (IP68)
50.3~59.4 CFM

GF80321B1-000C-AE9 12 310 3.72 4800 59.4 0.36 45.2 109.0 1

GF80321B2-000C-AE9 12 230 2.76 4500 55.9 0.32 43.1 109.0 2

GF80321B3-000C-AE9 12 190 2.28 4100 50.3 0.27 41.1 109.0 3
 

R Type : FE9  ／  F Type : GE9  ／  PWM : HE9, QE9, SE9
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0..8mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
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PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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4000
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1000
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Fan

PWM Input

Isource

15K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve
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113.9~141.9 CFM
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Airflow (CFM)

PF80381BX-000C-A99 12 4000 48.00 14000 141.9 3.20 72.1 195.0 1

PF80381B1-000C-A99 12 2000 24.00 11200 113.9 2.23 64.8 195.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.6V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

B1

16000

14000

12000

10000

8000

6000

4000

2000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

80x80x38 mm
105.8~134.3 CFM

0

4

3

2

1

30 60 90 120 150

2

1

St
at

ic
 P

re
ss
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e 

(In
ch

-H
2O

)

Airflow (CFM)

PF80384BX-000C-A99 48 700 33.60 12900 134.3 3.35 67.5 204.0 1

PF80384B1-000C-A99 48 380 18.24 10500 105.8 2.46 62.6 204.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

AIR FLOWROTATION

80
±

0.
5

71
.5

±
0.

3

8-ø4.5±0.3

ø96.8

ø89.8

38±0.5

5±0.3
310±10#24AWG
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 60V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.8~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

B1

14000

12000

10000

8000

6000

4000

2000

0

Fan

PWM Input

Isource

+5V

10K

1K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

80x80x38 mm
59.5~84.1 CFM

0
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ch

-H
2O

)

Airflow (CFM)

PMD1208PMB1-A  (2).GN 12 760 9.1 5700 84.1 0.74 55.2 175.0 1

PMD1208PMB2-A  (2).GN 12 530 6.4 4900 74.5 0.57 51.6 175.0 2

PMD1208PMB3-A  (2).GN 12 370 4.4 4200 59.5 0.43 47.3 175.0 3

PMD2408PMB1-A  (2).GN 24 400 9.6 5700 84.1 0.74 55.2 175.0 1

PMD2408PMB2-A  (2).GN 24 300 7.2 4900 74.5 0.57 51.6 175.0 2

PMD2408PMB3-A  (2).GN 24 200 4.8 4200 59.5 0.43 47.3 175.0 3
 

R Type : (2).R.GN  ／  F Type : (2).F.GN

INLET

OUTLET

ROTATION

71
.5

±
0.

3
80

±
0.

5

5±0.3
300±20

4±0.3 4±0.3

38±0.3

8-Ø4.3±0.3

#24AWG

AIR FLOW

76
.8

76
.8

 Ø
85

 Ø
85
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 30V MAX
If   = 10mA

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

80x80x80 mm
122.0~151.5 CFM

0
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2

6
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3

2

1

180150120906030

St
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ic
 P
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ss
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e 

(In
ch

-H
2O

)

Airflow (CFM)

PF80801BX-000C-A9H 12 6800 81.60 15600/14100 151.5 5.44 80.4 464.0 1

PF80801B1-000C-A9H 12 3500 42.00 12600/11300 122.0 3.66 75.1 464.0 2
 

F Type : G9H  ／  PWM : S9H

INLET

OUTLET

Ø88.8

Ø77.5

AIR FLOW

(OUTLET)

5±0.3

80±0.5
(40) (40)

(4) (4)

280±10

#24AWG

(INLET)

8-
Ø4.5

±0.3

80±0.5
71.5±0.3

80
±

0.
5

71
.5

±
0.

3

ROTATION

80±0.5
71.5±0.3

ROTATION

80
±

0.
5

71
.5

±
0.

3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.6V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

1

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

1 inlet
outlet2

16000

14000

12000

10000

8000

6000

4000

2000

0

1

2

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B1

1 inlet
outlet2

16000

14000

12000

10000

8000

6000

4000

2000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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92x92x25 mm
65.0~75.0 CFM

0

3
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0.1
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(In
ch

-H
2O

)

Airflow (CFM)

PF92251V1-1000C-A99 12 370 4.44 4500 75.0 0.35 45.5 106.0 1

PF92251V2-1000C-A99 12 280 3.36 4200 70.0 0.30 43.7 106.0 2

PF92251V3-1000C-A99 12 230 2.76 3900 65.0 0.25 41.6 106.0 3

PF92252V1-1000C-A99 24 210 5.04 4500 75.0 0.35 45.5 106.0 1

PF92252V2-1000C-A99 24 145 3.48 4200 70.0 0.30 43.7 106.0 2

PF92252V3-1000C-A99 24 126 3.03 3900 65.0 0.25 41.6 106.0 3
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

ROTATION

92
±

0.
5

82
.5

±
0.

3

#24AWG 305±10
5±0.3

AIR FLOW

25±0.5
0

8-
ø4

.3±
0.3

ø9
0.9

ø1
03

.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

2.1~6V
0~0.4V

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.4V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1V1
1V2
1V3

5000

4000

3000

2000

1000

0

Duty Cycle (%)

Sp
ee

d 
(R
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)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2V1
2V2
2V3

5000

4000
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0

Fan

PWM Input

Isource

+6V

10K

4.7K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

92x92x25 mm
65.0~75.0 CFM

0

0.4

0.3

0.2

0.1
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(In
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)

Airflow (CFM)

PF92251B1-1000C-A99 12 360 4.32 4500 75.0 0.35 46.1 103.0 1

PF92251B2-1000C-A99 12 275 3.30 4200 70.0 0.30 44.0 103.0 2

PF92251B3-1000C-A99 12 225 2.70 3900 65.0 0.25 41.8 103.0 3

PF92252B1-1000C-A99 24 205 4.92 4500 75.0 0.35 46.1 103.0 1
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET
#24AWG

300±20

AIR FLOW
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±
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5

82
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±
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3

8-Ø4.3±0.3

5±0.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

PWM FREQUENCY: 25KHZ
Isource=0.6mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1B1
1B2
1B3
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4000
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)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2B1
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0

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

Fan

PWM Input

Isource

+6V

10K

4.7K 10K

User System
(+)

(-)



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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92x92x25 mm
39.5~51.5 CFM

0 605040302010
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(In
ch

-H
2O

)

Airflow (CFM)

MF92251V1-1000C-A99 12 140 1.68 3000 51.5 0.15 34.0 92.0 1

MF92251V2-1000C-A99 12 105 1.26 2700 45.0 0.13 32.0 92.0 2

MF92251V3-1000C-A99 12 75 0.90 2400 39.5 0.10 28.0 92.0 3

MF92252V1-1000C-A99 24 75 1.80 3000 51.5 0.15 34.0 92.0 1

MF92252V2-1000C-A99 24 55 1.32 2700 45.0 0.13 32.0 92.0 2

MF92252V3-1000C-A99 24 42 1.01 2400 39.5 0.10 28.0 92.0 3
 

EF92251S1-1000C-A99 12 140 1.68 3000 51.5 0.15 34.0 92.0 1

EF92251S2-1000C-A99 12 110 1.32 2700 45.0 0.13 32.0 92.0 2

EF92251S3-1000C-A99 12 80 0.96 2400 39.5 0.10 28.0 92.0 3

EF92252S1-1000C-A99 24 60 1.44 3000 51.5 0.15 34.0 92.0 1
 

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

( MF  )  R Type : F99  ／  F Type : G99
( EF ,  1)   R Type : F99  ／  F Type : G99
( EF ,  2,3 )   F Type : G99
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ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

92x92x25 mm
39.5~55.0 CFM
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Airflow (CFM)

EE92251BX-000C-A99 12 190 2.30 3400 55.0 0.21 37.5 89.0 1

EE92251B1-000C-A99 12 165 2.00 3000 51.5 0.15 34.0 94.0 2

EE92251B2-000C-999 12 135 1.60 2700 45.0 0.13 32.0 94.0 3

EE92251B3-000C-999 12 105 1.30 2400 39.5 0.10 28.0 94.0 4

EE92252BX-000C-A99 24 100 2.40 3400 55.0 0.21 37.5 89.0 1

EE92252B1-000C-A99 24 87 2.10 3000 51.5 0.15 34.0 94.0 2

EE92252B2-000C-999 24 70 1.70 2700 45.0 0.13 32.0 94.0 3

EE92252B3-000C-999 24 57 1.40 2400 39.5 0.10 28.0 94.0 4
 

(  X, 1)  R Type : F99  ／  F Type : G99
(  2, 3)  F Type : C99 

INLET

OUTLET

SUNON

AIR FLOW8-Ø4.3±0.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(12V Speed X)
V+= 13.8V MAX
If   = 4mA
VL  = 0.8V MAX

(12V Speed 1)
V+= 13.8V MAX
If   = 5mA
VL  = 0.5V MAX

(24V Speed X)
V+= 27.6V MAX
If   = 5mA
VL  = 0.8V MAX

(24V Speed 1)
V+= 27.6V MAX
If   = 5mA
VL  = 0.5V MAX

VH=2.3~5.5V
VL=0~0.8V

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output
(12V Speed 2, 3)
V+= 13.8V MAX
If   = 5mA
VL  = 0.5V MAX

(24V Speed 2, 3)
V+= 27.6V MAX
If   = 5mA
VL  = 0.5V MAX

T=T1+T2+T3+T4=1 Totation

T= rpm
60

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

FG Output
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  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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92x92x25 mm
28.4 CFM
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)

Airflow (CFM)

HA92251V4-1000C-A99 12 45 0.54 1700 28.4 0.05 17.7 92.0 1
 

F Type : G99

INLET

OUTLET

ROTATION
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5±0.3
25±0.5

0

8-ø4.3±0.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve
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Airflow (CFM)

92x92x25 mm (IP68)
39.5~75.0 CFM

GF92251B1-000C-AE9 12 393 4.72 4500 75.0 0.35 47.0 113.0 1

GF92251B2-000C-AE9 12 300 3.60 4200 70.0 0.30 45.0 113.0 2

GF92251B3-000C-AE9 12 230 2.76 3900 65.0 0.25 43.0 113.0 3

GF92251B5-000C-AE9 12 165 1.98 3000 51.5 0.15 34.0 99.0 4

GF92251B6-000C-AE9 12 135 1.62 2700 45.0 0.13 32.0 99.0 5

GF92251B7-000C-AE9 12 91 1.10 2400 39.5 0.10 28.0 99.0 6

GE92252B1-000C-AE9 24 220 5.28 4500 75.0 0.35 47.0 113.0 1

GE92252B2-000C-AE9 24 180 4.32 4200 70.0 0.30 45.0 113.0 2

GE92252B3-000C-AE9 24 155 3.72 3900 65.0 0.25 43.0 113.0 3

GF92252B5-000C-AE9 24 87 2.09 3000 51.5 0.15 34.0 99.0 4

GF92252B6-000C-AE9 24 65 1.56 2700 45.0 0.13 32.0 99.0 5

GF92252B7-000C-AE9 24 47 1.13 2400 39.5 0.10 28.0 99.0 6
 

(  1, 2, 3 )  R Type : FE9  ／  F Type : GE9  ／  PWM : HE9, QE9, SE9
(  4, 5, 6 )  R Type : FE9  ／  F Type : GE9

INLET

OUTLET

ROTATION

8-ø4
.3±0.3

92
±

0.
5

310±10
5±0.3

25±0.5
0

#24AWG

82
.5

±
0.

3

AIR FLOW

ø91.3

ø103.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

VH

VL

OFF RUN LOCKED
Dt

t1t2

PWM FREQUENCY: 25KHZ
Isource=0.8mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

1B1
1B2
1B3

5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

15K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve
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)

Airflow (CFM)

92x92x25 mm (GR487)
39.5~51.5 CFM

GF92251B5-000C-AD9 12 165 1.98 3000 51.5 0.15 34.0 99.0 1

GF92251B6-000C-AD9 12 135 1.62 2700 45.0 0.13 32.0 99.0 2

GF92251B7-000C-AD9 12 91 1.10 2400 39.5 0.10 28.0 99.0 3

GF92252B5-000C-AD9 24 87 2.09 3000 51.5 0.15 34.0 99.0 1

GF92252B6-000C-AD9 24 65 1.56 2700 45.0 0.13 32.0 99.0 2

GF92252B7-000C-AD9 24 47 1.13 2400 39.5 0.10 28.0 99.0 3
 

R Type : FD9  ／  F Type : GD9

INLET

OUTLET

ROTATION

8-ø4
.3±0.3

92
±

0.
5

310±10
5±0.3

25±0.5
0

#24AWG

82
.5

±
0.

3

AIR FLOW

ø91.3

ø103.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

VH

VL

OFF RUN LOCKED
Dt

t1t2

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

92x92x38 mm
138.1~182.4 CFM

0

3.0

2.5

2.0

1.5

1.0

0.5

30 60 90 120 150 180 210

1

2

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

PF92381BX-000C-A99 12 4000 48.00 13000 182.4 2.94 72.1 210.0 1

PF92381B1-000C-A99 12 1700 20.40 9800 138.1 1.95 63.7 210.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

INLET

OUTLET

AIR FLOW

#24AWG

ROTATION
8-Ø4.5±0.3
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±
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3
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5±0.3
38±0.5

0300±10

Ø95.53

Ø99.04
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.6V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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10000
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4000
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0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

92x92x38 mm
91.7~120.2 CFM
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)

Airflow (CFM)

PMD1209PMB1-A  (2).GN 12 1040 12.5 4900 120.2 0.71 57.6 190.0 1

PMD1209PMB2-A  (2).GN 12 710 8.5 4400 106.3 0.56 53.8 190.0 2

PMD1209PMB3-A  (2).GN 12 470 5.6 3800 91.7 0.43 50.3 190.0 3

PMD2409PMB1-A  (2).GN 24 510 12.2 4900 120.2 0.71 57.6 190.0 1

PMD2409PMB2-A  (2).GN 24 400 9.6 4400 106.3 0.56 53.8 190.0 2

PMD2409PMB3-A  (2).GN 24 250 6.0 3800 91.7 0.43 50.3 190.0 3
 

R Type : (2).R.GN  ／  F Type : (2).F.GN

INLET

OUTLET

 ROTATION
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±
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300±20
5±0.3

4.2±0.3 4.2±0.3
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 30V MAX
If   = 10mA

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

120x120x25 mm
120.0~150.0 CFM

3

0

0.7

0.6

0.5

0.4

0.3

0.2

0.1

30 60 90 120 150

1

2

St
at

ic
 P

re
ss

ur
e 

(In
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)

Airflow (CFM)

PMD1212PTB1-A  (2).GN 12 1000 12.0 4500 150.0 0.62 54.0 220.0 1

PMD1212PTB2-A  (2).GN 12 720 8.6 4000 133.0 0.50 51.0 220.0 2

PMD1212PTB3-A  (2).GN 12 540 6.5 3600 120.0 0.41 48.0 220.0 3

PMD2412PTB1-A  (2).GN 24 490 11.8 4500 150.0 0.62 54.0 220.0 1

PMD2412PTB3-A  (2).GN 24 280 6.7 3600 120.0 0.41 48.0 220.0 3
 

R Type : (2).R.GN  ／  F Type : (2).F.GN

INLET

OUTLET

4±0.3

120±0.5
105±0.3

SUNON

30
0±

10
5±

0.
3

#24AWG

0.5
025±

8-Ø4.3±0.3

AIR FLOWROTATION

Ø123.6

Ø128.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 30V MAX
If   = 10mA

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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Airflow (CFM)

120x120x25 mm
75.0~108.2 CFM

MFC0251V1-000C-A99 12 350 4.20 3100 108.2 0.28 44.5 162.0 1
MFC0251V2-000C-A99 12 250 3.00 2700 93.0 0.22 40.5 162.0 2
MFC0251V3-000C-A99 12 140 1.68 2200 75.0 0.16 34.0 162.0 3
MEC0252V1-000C-A99 24 207 5.00 3100 108.2 0.28 44.5 162.0 1
MEC0252V2-000C-A99 24 146 3.50 2700 93.0 0.22 40.5 162.0 2
MEC0252V3-000C-A99 24 84 2.00 2200 75.0 0.16 34.0 162.0 3

 

EEC0251B1-000C-A99 12 451 5.4 3100 108.2 0.28 44.5 157.0 1
EEC0251B2-000C-A99 12 279 3.4 2700 93.0 0.22 40.5 157.0 2
EEC0251B3-000C-A99 12 161 1.9 2200 75.0 0.16 34.0 157.0 3
EEC0252B1-000C-A99 24 207 5.0 3100 108.2 0.28 44.5 157.0 1
EEC0252B2-000C-A99 24 146 3.5 2700 93.0 0.22 40.5 157.0 2
EEC0252B3-000C-A99 24 84 2.0 2200 75.0 0.16 34.0 157.0 3
EEC0254B1-000C-A99 48 119 5.7 3100 108.2 0.28 44.5 157.0 1
EEC0254B2-000C-A99 48 79 3.8 2700 93.0 0.22 40.5 157.0 2
EEC0254B3-000C-A99 48 54 2.6 2200 75.0 0.16 34.0 157.0 3

 

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

2BALL
Sleeve

R Type : F99  ／  F Type : G99

INLET

OUTLET

SUNON
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#24AWG
AIR FLOW
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5±0.3

8-Ø
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(MF 12V)
V+= 13.2V MAX
If   = 5mA
VL  = 0.8V MAX

(ME, EE 24V)
V+= 27.6V MAX
If   = 5mA
VL   = 0.8V MAX

(EE 12V)
V+=  13.8VMAX
If  =  5mA
VL  = 0.8V MAX

(EE 48V)
V+= 55.2V MAX
If  =  5mA
VL  = 0.8V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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Airflow (CFM)

120x120x25 mm
55.0 CFM

F Type : C99

HAC0251S4-000C-999 12 155 1.9 1600 55.0 0.06 29.6 99.0 1
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

VH

VL

LOCKEDRUNOFF

Fan
Operation
Current

FG Output
Voltage

V+= 13.8V MAX
If   = 5mA
VL    = 0.8V MAX

FG Output
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

120x120x38 mm
301.7 CFM

XGC0384BX-1000C-A9H 48 2100 100.8 11600 301.7 5.58 75.0 465.0 1
 

F Type : G9H  ／  PWM : H9H, S9H

0

6.0

5.0

4.0

3.0

2.0

1.0

1

50 100 150 200 300250 350

St
at

ic
 P

re
ss

ur
e 

(In
ch

-H
2O

)

Airflow (CFM)

INLET

OUTLET

Ø1
24

.4

Ø130

8-Ø4.3±0.3

Clip

ROTATION AIR FLOW

12
0±

0.
5

29
5±

10

5±
0.

3 38±0.5

10
5±

0.
3



177

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 60V MAX
If   = 5mA
VL = 0.8V MAX

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Fan

PWM Input

Isource

+5V

5.6K

5.6K 5.6K

User System
(+)

(-)

Duty Cycle (%)

Sp
ee

d 
(R

PM
)
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
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Airflow (CFM)

120x120x38 mm
170.0~190.0 CFM

PMD1212PMB1-A  (2).GN 12 1600 19.2 4200 190.0 0.65 54.0 330.0 1

PMD1212PMB2-A  (2).GN 12 1200 14.4 3800 170.0 0.54 51.0 330.0 2

PMD2412PMB1-A  (2).GN 24 760 18.2 4200 190.0 0.65 54.0 330.0 1

PMD2412PMB2-A  (2).GN 24 570 13.7 3800 170.0 0.54 51.0 330.0 2
 

R Type : (2).R.GN  ／  F Type : (2).F.GN
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

V+= 30V MAX
If   = 10mA
VL    = 0.8V MAX
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  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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EEC0381B1-000C-A99 12 833 10.0 3100 138.0 0.36 48.0 214.0 1
EEC0381B2-000C-A99 12 421 5.1 2600 116.0 0.26 44.0 214.0 2
EEC0381B3-000C-A99 12 241 2.9 2100 93.0 0.18 37.0 214.0 3
EEC0382B1-000C-A99 24 383 9.2 3100 138.0 0.36 48.0 214.0 1
EEC0382B2-000C-A99 24 224 5.4 2600 116.0 0.26 44.0 214.0 2
EEC0382B3-000C-A99 24 130 3.1 2100 93.0 0.18 37.0 214.0 3
EEC0384B1-000C-A99 48 203 9.7 3100 138.0 0.36 48.0 214.0 1
EEC0384B2-000C-A99 48 120 5.8 2600 116.0 0.26 44.0 214.0 2
EEC0384B3-000C-A99 48 69 3.3 2100 93.0 0.18 37.0 214.0 3

 

MEC0381V1-000C-A99 12 833 10.0 3100 138.0 0.36 48.0 218.0 1
MEC0381V2-000C-A99 12 421 5.1 2600 116.0 0.26 44.0 218.0 2
MEC0381V3-000C-A99 12 241 2.9 2100 93.0 0.18 37.0 218.0 3
MEC0382V1-000C-A99 24 383 9.2 3100 138.0 0.36 48.0 218.0 1
MEC0382V2-000C-A99 24 224 5.4 2600 116.0 0.26 44.0 218.0 2
MEC0382V3-000C-A99 24 130 3.1 2100 93.0 0.18 37.0 218.0 3
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

(MF, EE 12V)
V+= 13.8V MAX
If   = 5mA
VL  = 0.8V MAX

(ME, EE 24V)
V+= 27.6V MAX
If   = 5mA
VL   = 0.8V MAX

(EE 48V)
V+= 55.2V MAX
If  =  5mA
VL  = 0.8V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

0

2.5

2.0

1.5

1.0

0.5

60 120 180 240 300
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2O

)

Airflow (CFM)

140x140x38 mm
238.5~297.9 CFM

PFE0381BX-000C-A99 12 3300 39.60 6800 297.9 2.05 68.3 472.0 1

PFE0381B1-000C-A99 12 1720 20.64 5500 238.5 1.20 62.0 472.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

ROTATION

300±10 5±0.3#22AWG

14
0±

0.
5

12
4.

5±
0.

3

8-
Ø4.3

±0.3
AIR FLOW

38±0.5

Ø148.2

Ø148.8
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.2V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX

B1

7000

6000

5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

0

1

2.0

1.5

1.0

0.5
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(In
ch

-H
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)

Airflow (CFM)

140x140x38 mm
282.6 CFM

PFE0384BX-000C-A99 48 740 35.52 6600 282.6 1.88 65.9 560.0 1
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

#24AWG

8-Ø4.3±0.3

310±10 5±0.3

12
4.

5±
0.

3

14
0±

0.
5

AIR FLOW

38±0.5

Ø145.2

Ø148.8

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 72V MAX
If   = 5mA
VL = 0.7V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX
7000

6000

5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



186

(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve
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(In
ch
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Airflow (CFM)

140x140x51 mm
250.3 CFM

PFE0514B1-000C-A99 48 470 22.56 5000 250.3 1.43 61.4 635.0 1
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99

INLET

OUTLET

#24AWG

8-Ø4.3±0.3

310±10 5±0.3

12
4.

5±
0.
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0±

0.
5

AIR FLOW

51±0.5
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 72V MAX
If   = 5mA
VL = 0.7V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

BX5000

4000

3000

2000

1000

0

Fan

PWM Input

Isource

+5V

10K

10K 10K

User System
(+)

(-)

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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A9950F 15 1 V 1 B1 00CM

01~09
10~19
20~29
30~39
40~49
50~59
60~69
70~79
80~89
90~99

01~09
10~19
20~29
30~39
40~49
50~59
60~69
70~79
80~89
90~99

A0~A9
B0~B9
C0~C9
D0~D9
E0~E9
F0~F9
G0~G9
H0~H9
I0~I9
J0~J0

100~109
110~119
120~129
130~139
140~149
150~159
160~169
170~179
180~189
190~199

K0~K9
L0~L9
M0~M9
N0~N9
P0~P9
Q0~Q9
R0~R9
S0~S9
T0~T9
U0~U9

200~209
210~219
220~229
230~239
240~249
250~259
260~269
270~279
280~289
290~299

V0~V9
W0~W9
X0~X9
Y0~Y9
Z0~Z9

300~309
310~319
320~329
330~339
340~349

999: 
A99: 
C99: 
F99: 
G99: 
H99: 
Q99: 
S99: 

V: Vapo     B: 2 Ball     S: Sleeve

0:5VDC     1:12VDC     2:24VDC     4:48VDC 

M E A P 

B : 

1:1

X: 
1: 2: 3: 4: 

ISO
 9001

ISO
 14001

ISO
 45001

IA
TF 16949
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6mm
8mm 
10mm
12mm
15mm
20mm

17:17mm
01:20mm
02:25mm
03:30mm
35:35mm

05:5VDC     12:12VDC 
24:24VDC   48:48VDC

GB

B:
T: 
Q:
N:
L:
Y:

24mm
25mm
28mm
30mm
32mm
33mm

I:
M:
O:
P:
W:

35mm
38mm
40mm
56mm
60mm

38:38mm
04:40mm
45:45mm
05:50mm
55:55mm

06:60mm
07:70mm
75:75mm
08:80mm
09:92mm

97:97mm
12:120mm

PMB

(2)
GN

PMB1297PYB1-AY  P/N:(2).GN

X: 
1: 2: 3: 4: 

P: 
A: 

1 AY12PMB 97 P Y B P/N

P/N
ISO

 9001

ISO
 14001

ISO
 45001

IA
TF 16949
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

MF50151VX-1B00C-A99 12 155 1.86 6200 5.4 0.97 42.2 30.0 1

MF50151V1-1B00C-A99 12 95 1.14 5200 4.5 0.67 39.6 30.0 2

MF50151V2-1B00C-A99 12 45 0.54 4200 3.5 0.40 32.6 30.0 3

MF50151V3-1B00C-A99 12 30 0.36 3200 2.7 0.18 23.2 30.0 4
 

50x50x15 mm

R Type : F99  ／  F Type : G99

2.7~5.4 CFM
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0.5



191

FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

50x50x15 mm
2.6~5.4 CFM

EF50151BX-1B00C-A99 12 150 1.80 6200 5.4 0.97 45.8 31.0 1

EF50151B1-1B00C-A99 12 106 1.28 5200 4.5 0.67 41.0 31.0 2

EF50151B2-1B00C-A99 12 54 0.65 4200 3.5 0.40 34.0 31.0 3

EF50151B3-1B00C-A99 12 36 0.44 3200 2.6 0.18 26.0 31.0 4
 

R Type : F99  ／  F Type : G99
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15±0.5 51.6±0.5
21.1±0.3

2-Ø4.5±0.3
AIR FLOW

ROTATION
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF



��
  VAPO (VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)

 

194

50x50x20 mm
4.8~5.8 CFM

MF50201V1-1B00C-A99 12 124 1.49 5300 5.8 0.66 34.8 34.0 1

MF50201V2-1B00C-A99 12 100 1.20 4650 5.1 0.46 30.0 34.0 2

MF50201V3-1B00C-A99 12 75 0.90 4350 4.8 0.35 27.5 34.0 3
 

R Type : F99  ／  F Type : G99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

60x60x15 mm
5.1~6.2 CFM

MF60151VX-1B00C-A99 12 130 1.56 4500 6.2 0.71 37.7 36.0 1

MF60151V1-1B00C-A99 12 75 0.90 4000 5.7 0.46 32.8 36.0 2

MF60151V2-1B00C-A99 12 55 0.66 3600 5.1 0.33 29.0 36.0 3
 

R Type : F99  ／  F Type : G99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

75x75x30 mm
10.8~15.5 CFM

PF75301B1-1B00C-A99 12 200 2.40 3400 15.5 0.57 42.0 85.0 1

PF75301B2-1B00C-A99 12 142 1.71 3000 13.8 0.43 38.6 85.0 2

PF75301B3-1B00C-A99 12 82 0.99 2400 10.8 0.24 32.9 85.0 3

PF75302B1-1B00C-A99 24 115 2.76 3400 15.5 0.57 42.0 88.0 1

PF75302B2-1B00C-A99 24 80 1.92 3000 13.8 0.43 38.6 88.0 2

PF75302B3-1B00C-A99 24 47 1.13 2400 10.8 0.24 32.9 88.0 3
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

(12V)
V+= 13.8V MAX
If   = 5mA
VL = 0.5V MAX

(24V)
V+= 27.6V MAX
If   = 5mA
VL = 0.5V MAX

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The Speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.1~6V
0~0.4V

Duty Cycle (%)
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ee
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)
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1B1

1B2

1B3

3500

3000

2500

2000

1500

1000

500

0

Duty Cycle (%)

Sp
ee

d 
(R

PM
)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

2B1

2B2

2B3

3500

3000

2500

2000

1500

1000

500

0

Fan

PWM Input
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Fan
Operation
Current
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Voltage

t2t1
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VL

LOCKEDRUNOFF
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

97x94x33 mm
22.4~30.5 CFM

PMB1297PYB1-AY  (2).GN 12 600 7.20 3600 30.5 0.92 55.8 185.00 1

PMB1297PYB2-AY  (2).GN 12 440 5.28 3200 26.6 0.65 53.1 185.00 2

PMB1297PYB3-AY  (2).GN 12 300 3.60 2700 22.4 0.43 50.0 185.00 3
 

R Type : (2).R.GN  ／  F Type : (2).F.GN
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Fan
Operation
Current

FG Output
Voltage

t2t1

VH

VL

LOCKEDRUNOFF

V+= 30V MAX
If   = 10mA
VL = 0.8V MAX
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

97x95x33 mm
44.2~54.7 CFM

PF97331BX-B00C-A99 12 3500 42.00 6800 54.7 5.22 63.2 184.0 1

PF97331B1-B00C-A99 12 1600 19.20 5400 44.2 3.39 58.0 184.0 2
 

R Type : F99  ／  F Type : G99  ／  PWM : H99, Q99, S99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Fan
Operation
Current

RD Output
Voltage

RUN LOCKED

VH

VL

t2t1

DtDt
OFF

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

��
V+= 12.6V MAX
If   = 5mA
VL = 0.8V MAX

��
V+= 27.6V MAX
If   = 5mA
VL = 0.8V MAX

PWM FREQUENCY: 25KHZ
Isource=0.5mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

2.3~5.5V
0~0.8V

Fan
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

100x100x25 mm

18.4 CFM

AFA0251B1-1B00C-H99 13.5 520 7.02 3800 18.4 0.86 52.3 110 1
 

PWM : S99
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FG Output
Voltage

VH

VL

T1 T2 T3 T4
T = 1 Rotation

t1 t2

T

V

VH

VL

VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 

(+)

(-)

RD / FG Output

PWM FREQUENCY: 25KHZ
Isource=2mA at PWM Input Voltage 0V
The speed is default to be maximum if PWM input pin is unconnected.
Min. start up duty cycle is 10%.

3~5V
0~0.7V

V+= 16V MAX
If   = 3mA MAX
VL = 0.7V MAX
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PWM Input
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(VDC) (mA) (WATTS) (RPM) (CFM) (inch-H2O) (dB(A)) (g)
 

2BALL
Sleeve

120x120x32 mm
31.4~35.9 CFM

PMB1212PLB2-A  (2).GN 12 820 9.8 2500 35.9 0.89 53.8 250.0 1

PMB1212PLB3-A  (2).GN 12 450 5.4 2100 31.4 0.64 49.6 250.0 2
 

R Type : (2).R.GN  ／  F Type : (2).F.GN
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FG Output
Voltage
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T1 T2 T3 T4
T = 1 Rotation

t1 t2

T
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VH=
VL=

T=T1+T2+T3+T4=1 Rotation

T= rpm
60

1. Period :

2. Duty Cycle（D.C.） : 

T=              =t1+t2(sec)

t1+t2 T
t1 t1

x100=         x100(%)

f PWM

1

Vcc V+

RaIf

Fan User System 
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RD / FG Output

Fan
Operation
Current
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Voltage

RUN LOCKED
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OFF

Fan
Operation
Current
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V+= 30V MAX
If   = 10mA
VL = 0.5V MAX
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