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I 0 Features

High Reliability Photocoupler

1. Current transfer ratio

C T R  : MIN.60 at li=2mA Vce=5V

2. High isolation voltage between input and output iViso : 5000Vrms).

3. Compact dual-in-line package.

0 Applications

1. Registers copiers, automatic vending machines.

2. System appliances, measuring instruments.

3,Computer  terminals, programmable controllers.

4.communications.  telephone, etc.

5. Electric home appliances, such as oil fan heaters, Microwave oven, Washer,Refrigerator,  Air

conditioner, etc.

6. Medical instruments, physical and chemical equipment.

7.Signal transmission between circuits of different potentials and impedances.

8. Facsimile equipment, Audio, Video.

9Switching  power supply, Laser beam printer.
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1. OUTSIDE DIMENSION : UNIT (mm)

t- 762~  -

‘P

’ -1L 026

h-

13 00”

6.50 -
- 4 6 0  4

0 5  *-

120- -
I )I

2 54

TOLERANCE : *O.lmm

2. SCHEMATIC: TOP VIEW

1. Anode
2. Cathode
3. Emitter
4. Collector



KPlOlO

l Absolute Maximum Ratings
Parameter

Forward  current

Peak forward  current
Input

Reverse  voltage

Power dissipation

Collector-emitter  voltage

Symbol Rating

IF 50

lb11 1

VP 6

PII 70

vc L( 1 60

(Ta=25C)

Unit

mA

A

v

mW

V

Emitter-collector  voltage Vtic 6 V
output Collector  current If 50 mA

Collector  power  dissipation P 150 mW

I Total  power  dissipation P’ ’ 200 mW

Isolation voltage 1 minute V 5000 Vrms

Operating  temperature Tl . -70 to +lOO C

Storage  temperature

Soldering  temDerature  10 second

T1 -55 to +125 C

TI 260 C

0 Electra-optical Characteristics (Ta=25C)

Parameter Conditions MIN

Forward  voltage

1 Input
Peak forward  voltage

Reverse  current

Terminal capacitance

’ o u t p u t Collector  dark  current

Current  transfer  ratio

Collector-emitter  saturation  voltage
Transfer Isolation resistance
charac- Floating capacitance
teristics Cut-off  frequency

Response  ttme ’ Rise 1

Response  time (Fall 1.-.~

Fig. 1 Current Transfer Ratio vs.
Forward Current

vcc=sv
1‘*1=75”C‘ -

z ho
5 10k
2 20

0 I 7 5 IO 20 50
F&ward  current IF (mA)

Symbol

vt

VI P,l

11:

Cl

I to

CTR

vet II

R ILO

C4

f,

tl

tl

It = 20mA -

II~I-05A -

Vri = 4v -

V=O. f=lkHz -

vi I = 2ov -

II =2mA, V, p =5V 60

II =20mA,  I( = 1mA -

DC500V 5x10

V=O, f=lMHz -

VI t =5V I =2mA  R =lOOohm -

-VI l =5V I =2mA  R =lOOohm -

30

01

10

06

80

5

MAX

14

35

10

10

600

03

10

20

20

Unit

!’ A

PF
A

74

ohm

PF
kHz

!’ s

” s

Classification  table of current transfer
ratio is shown below

KPlOlO C 200 TO 400

- 300 TO 600

- 60 TO 600 1



KPlOlO

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature
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Fig. 4 Forward Current vs.
Ambient Temperature

Fig. 5 Forward Current vs.
Forward Voltage

30060

50 ------A
40

30

20

IO

0 I

30 0 25 50 75 100

Ambient Temperature Ta (C)

I ‘5 I.0 I.7 I.4 I.6 1,s 7.0 2.2 7.4

Forward Voltage VF (V)

Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature

2
-za 0

ii@
'i-. 0 '5 .i() 7s IO00 I 2 3 1 5 h 7 x 9

Collector-emitter Voltage VCE (V) Ambient Temperature Ta (C)

6



KPlOlO

Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector-emitter Saturation Voltage vs.
Ambient Temperature - Forward Current
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Load Resistance
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KP1020

1. OUTSIDE DIMENSION : UNIT (mm)
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2. SCHEMATIC : TOP VIEW
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KP1020

eAbsolute  Maximum Ratings
Parameter

Forward  current

Symbol Rating

It 50

(Ta=25C)
Unit

mA

Input
Peak forward  current

Reverse voltage

Power dissipation

Collector-emitter  voltage

1 A

6 V

70 mW

60 v

I Emitter-collector  voltage V I t 0 6 V
output Collector  current II 50 mA

Collector  power  dissipation P 150 mW

Total power  di;sipatlon P’ ’ 200 mw

Isolation voltage 1 minute V 5000 Vrms

Operating  temperature T /,I, -30 to +lOO C

Storage  temperature Tt -55 to +125 C
I

Soldering  temperature  10 second TI 260 C
I -

0 Electra-optical Characteristics (Ta=25C)

Parameter
I
I

Forward  voltage

Peak forward  voltage
Input

Reverse  current

Terminal capacitance

1 output Collector  dark  current

Current  transfer  ratio

Collector-emitter  saturation  voltage
Transfer lsolatlon resistance
charac- Floating capacitance
teristics Cut-off  frequency

Response  time  (Rise)

Response  time (Fall)

Fig. 1 Current Transfer Ratio vs.
Forward Current

Vce=SV
Ti1=35”C

t-lo

40

Symbol Conditions

vt II = 20mA

VI bl Irrl-0.5A

II? vii = 4v

Cl v=o,  f=

I to vi i=2ov

CTR It = 2mA.

1kHz

v1 t = 5v

vir /I II =20mA.  II = 1mA

R >I DC500V

Cl V=O, f=lMHz

fl VI -=5V,  II =2mA, R =lOOohm

tl
tf

V :=5V  IL =2mA, R =lOOohm

MIN l-YP

- 12
- -

- -

- 30
- -

60 -

- 01

5x10 10

- 06

- 80

- 5

- 4

MAX Unit

14 v I
35 V

10 “A 1

- PF I
10 A

600 %

03 v ’

ohm

10 PF ’

- kHz

20 ” s

20 I’ s I

Classification  table of current  transfer
ratio IS shown below

1 KP1020  C 200 TO 400 1

! KP1020  D 300 TO 600

1 KP1020  E 60 TO 600 1

0
I 7 5 IO 20 50

F&ward current IF (mA)

10



KP1020

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature
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Fig. 3 Collector Dark Current vs.
Ambient Temperature
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Fig. 5 Forward Current vs.
Forward Voltage
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Fig. 6 Collector Current vs.
Collector-emitter Voltage
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Ambient Temperature
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KP1020

Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector-emitter Saturation Voltage vs.
Ambient Temperature Forward Current

0 IfI

11‘=2OmA
0. II Ic= I mA

0 01
5 IO

Forward Current IF (mA)0.02

25 0 15 50 7.5 IO0

Ambient Temperature T ( Cl

Fig. 10 Response Time vs.
Load Resistance

Fig. 11 Response Time vs.
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KP1040

1. OUTSIDE DIMENSION : UNIT (mm> 2. SCHEMATIC : TOP VIEW
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KP1040

l Absolute Maximum Ratings
Parameter

Forward  current

Symbol Rating
It 50

(Ta=25C)
Unit

mA

Input
Peak forward  current

Reverse voltage

It’;

Vi\
A

6

Power  dissipation

Collector-emitter  voltage

P’

vi ill

70 mW
60 v

Emitter-collector  voltage Vk, 0 6 v
output

Collector  current I 50 mA
Collector  power  dissipation

Total  power  dissipation

Isolation voltage 1 minute

PI 150 mw

pi,

V

200

5000

mW

Vrms

Operating  temperature T Ir -30 to +lOO C

Storage  temperature T. -55 to +125 C

Soldering  temperature  10 second T 11 260 C

0 Electra-optical Characteristics (Ta=25C)

Parameter Symbol Conditions MIN TYP MAX Unit
Forward  voltage Vi If = 20mA - 12 14 v

Input
Peak forward  voltage

Reverse  current

vi ‘,I lirl=O5A - -

If\ Vb=4v - - 10 !’ A

35 v I

Terminal capacitance Cl V=O, f=lkHz - 30 - PF j
output Collector  dark  current I( to vt i= 2ov - - 10 A I

Current  transfer  ratio CTR It =2mA, Vi -=5V 60 - 600 5%

Collector-emitter  saturation  voltage V( j \3t lF=2OmA, I( = 1mA - 01 03 V
Transfer Isolation resistance
charac- Floating capacitance
teristics Cut-off  frequency

Response  time (Risei

Response  time  :FallJ

R v ) DC500V 5x10 10 - ohm

Ct V=O, f=lMHz - 06 10 PF
fi VI,=5V I( =2mA, R.=lOOohm - 80 - kHz

tl
ti

Vk=!XIl =2mA,R~=lOOohm --
5 20 iis ~

4 20
I

1’ s

Fig. 1 Current Transfer Ratio vs.
Forward Current

‘00
acl- I x0
E0 I60

0 I-40.-c,
2 130

&%J 100

5 x0
z 60
c
a 10
k
2 ‘0

0
I

Vce=SV
TaSS”C

3 5 IO 70

Fkward  current IF (mA)
so

Classification  table  of current transfer
ratio is shown below
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KP1040

Fig.  2 Collector Power Dissipation vs.
Ambient Temperature
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Fig. 3 Collector Dark Current vs.
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Ambient Temperature
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KP1040

Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector-emitter Saturation Voltage vs.
Ambient Temperature
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KP2010

1. OUTSIDE DIMENSION : UNIT (mm>
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KP2010

l Absolute Maximum Ratings (Ta=25C)

Input

I

output

I
I
I

Parameter
Forward  current

Peak forward  current

Reverse  voltage

Power dissipation

Collector-emitter  voltage

Emitter-collector  voltage

Collector-base  voltage

Emitter-base  voltage

Collector  current

Collector  power  dissipatton

Symbol Rating Unit
50 mA

70 mW

60 V

6

60

:I

a
50 mA

P 150 mW

1

Total power  dissipation

Isolation voltage 1 minute

P, I

V>

200

5000

mW

Vrms

Operating  temperature T 1, I -jo to +lOO C I

Storage  temperature Tl -55 to +125 C
:

Soldenng  temperature  10 second T ,,I 260 C I

0 Electra-optical Characteristics (Ta=25C)

I Parameter Symbol Conditions MIN lYP MAX Unit 1
Forward  voltage

Input
Peak forward  voltage

Reverse  current

Terminal  capacitance

output Collector  dark  current

Current  transfer  ratio

Collector-emitter  saturation  voltage
Transfer Isolation resistance
charac- Floating capacitance
teristics Cut-off  frequency

Response  time (Rise)

Response  time i Fall J

Fig. 1 Current Transfer Ratio vs.
Forward Current

200
‘;=
e I x0

Vce=SV

E
Ta=25-C

0 I60

60

40

20

0
I 3 5 IO 70

Forward  current IF (mA)
so

Vr

V I I*1

Cl

I to

CTR

vc c -1’

R ,I )

Cl

f

I;=20mA

Itrl-05A

VbB = 4v

V=O, f=lkHz

v, r=2ov

lr=2mA, VI! =5V

L=20mA,  II =lmA

DCSOOV

V=O, f=lMHz

V -=5V II =2mA,R.=lOOohm

V ,=5V I =2mA R =lOOohm

- 12 14
- - 35
- - 10
- 30 -

- - 10

GO - 600
- 01 03

5x10 10 -

- 06 10

- 80 -

- 5 20

- 4 20

v
/‘A

PF 1
A
96

I

ohm

PF

kHz

” s

” s

Classification  table  of current transfer
ratio is shown below

I- Model NO.

- 130 TO 260~~~
200 TO 400

20



KP2010

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature

IO

IO '

IO ‘I’

IO ”
'i-_ 0 2s so 73

Ambient Temperature Ta (C)

k
5 0
=s 30 0 3s so 7.5 IO0 I’S

Ambient Temperature Ta (C)

100

Fig. 4 Forward Current vs.
Ambient Temperature

Fig. 5 Forward Current vs.
Forward Voltage
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Ambient Temperature
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KP2010

Fig. 8 Collector-emitter Saturation Voltage vs.
Ambient Temperature
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KP3010

1. OUTSIDE DIMENSION : UNIT (mm)

Anode mark

2. SCHEMATIC : TOP VIEW
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KP3010

l Absolute Maximum Ratings (Ta=25C)-.--.___
Parameter Symbol Rating Unit
Forward  current II *50 mA

I
Input Peak forward  current I I’ -+l A

Power disslpatlon P 70 mw

I Collector-emitter  voltage vi I 1 60 v

I
,  o u t p u t

Emitter-collector  voltage

Collector  current

v 11 6 V

50 mA

Collector  power  dlssipatlon P 150 n1W

Total  power  dissipation

lsolatlon voltage 1 minute

Operating  temperature

Storage  temperature

Soldenng  temperature  10 second~~

PI 200 n1W

v 5000 Vrms

T -30 to +lOO C

T‘ -55 to ~125 C

T 260 c

0 Electra-optical Characteristics (Ta=25Cj
I Parameter Symbol Conditions MIN

Forward  voltage

Input Peak  forward  voltage

Terminal capacitance

output  Collector  dark  current

Current  transfer  ratio

Collector-ernitter  saturation  voltage

Transfer  Isolation resistance

charac-  Floating CapaCltanCe

teristics  C u t - O f f  frequency

Response  time  I Rise

Response  time 1 Fall 1

VI

vt’1

Cx

I [/I

CTR

v1 t

R

Cl

II = * 20mA

IIII= -tO5A

V=O. f=lkHz

-

-

MAX

14

35

v1t=2ov  I =o -

IL=*lmA, V’ =5V GO

I = +20mA.  I = 1mA -

DC500V 5x10

V=O. f=lMHz -

V =5V I =2mA R =lOOohr -

TYP

12
-

30
-

L

tt
-V =2V II =2mA R =lOOohr
-

-

01

10

06

80

5

4

-

10

600

03
-

10
-

20

20

Unit

V

V

PF

A
0’
‘0

V

ohm

PF

kHz

” s

‘1 s

Fig. 1 Current Transfer Ratio vs.
Forward Current

0 I 0.2 OS I 7 5 IO 70 30

Forward current IF (mA)

25

Classification  table of current  transfer
ratio IS shown below

;-Model  N O  R a n k  m a r k  CTR(%)  ’

KP3010 A GO  TO 600 1

KP3010  - 3 60 TO 300 '



KP3010

Fig, 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature
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Fig. 4 Forward Current vs.
Ambient Temperature
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Fig. 5 Forward Current vs.
Forward Voltage
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Fig. 6 Collector Current
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VS.
Voltage

Fig. 7 Relative Current Transfer
Ambient Temperature

Ratio vs.
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KP3010

Fig. 8 Collector-emitter Saturation Voltage vs.
Ambient Temperature

Fig. 9 Collector-emitter Saturation Voltage vs.
Forward Current

Ambient Temperature T ( C) Forward Current IF (mA)

Fig. 10 Response Time vs.
Load Resistance
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Fig. 11 Response Time vs.
Load Resistance
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KP3020

1. OUTSIDE DIMENSION : UNIT (mm)

Anode mark
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2. SCHEMATIC : TOP VIEW
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29



KP3020

l Absolute Maximum Ratings iTa=25C)~-
Parameter Symbol

_______-  .--
Rating Unit I

mA

A

17lW

Forward  current

Input

output

Peak forward  current

Power dlsslpatton

Collector-emitter  voltage

Emitter-collector  voltage

Collector  current

It -t50

II I’ -+l

PI 70

vi i 60

ifI 6

I 50

P 150

PII I 200

v 5000

T I -30 to +lOO

mA

Collector  power  dissipation

Total  power  dlsslpation

lsolatlon voltage 1 minute

Operating  temperature

Storage temperature

mw

IllW

Vrnis

C

T, -55 to 1125

Soldering  ternperature  10 second T I 260

-

C

c

0 Electra-optical Characteristics

Parameter

Ta=25C)

Symbol Conditions MIN
-

-
-

-

60
-

5x10

TYP

12

30
-

-

01

10

06

80

5

4

Unit
V

V

PF
A ~

0 0

V

0 t1 111

PF

kHz

” s
“S

;

MAX

14

35
-

10

600

03

10
-

20

20

Forward  voltage VI II = -+ 20mA

Peak forward  voltage VLll III)-I+O5AInput

output

Transfer
charac-
teristics

Terminal  capacitance C V=O. f=lkHz

Collector  dark  current I L VI I =2ov  II =o

Current  transfer  ratio CTR II =-+lmA. VI, =5V

Collector-emitter  saturation  voltage VI I I = t20rnA.  I = 1rllA

R DC500VIsolation resistance

Floating capacitance

Cut-off  frequency

Response  time ( Rise

Response  time I Fall 1

Cl V=O, f= 1MHz

f V =5V II =2111A,  R =lOOohrll

t,
V =2V /I =2mA  R =lXohtll

Fig. 1 Current Transfer Ratio vs.
Forward Current Classlflcatlon  table of current transfer

ratio IS shown  below

IModel  N O  R a n k  m a r k  CTR(%)

KP3020 A GO TO 600

KP3020 B GO TO 300~~~

50

Forward current IF (mA)

30



KP3020

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature
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s IO (’
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I25
IO0

Ambient Temperature Ta ( C)

Fig. 4 Forward Current vs. Fig. 5 Forward Current vs.
Ambient Temperature Forward Voltage
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Ambient Temperature Ta ( C)
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Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio
Collector-emitter Voltage Ambient Temperature

vs.

&I-;
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m
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Ambient Temperature Ta (Cl
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KP3020

Fig. 8 Collector-emitter Saturation Voltage vs.
Ambient Temperature

Fig. 9
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Fig. 10 Response Time vs. Fig. 11 Response Time vs.
Load Resistance Load Resistance
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KP3040

1. OUTSIDE DIMENSION : UNIT (mm> 2. SCHEMATIC : TOP VIEW

Anode mark

Bw 16 01,02 Anode,Cathode
l-r ' 03,04 Anode,Cathode

'.115
I-

05,06 Anode,Cathode
L-1 07,08 Anode,Cathode

r-jJ 14 09,11,13,15  Emitter
'Y I I 10,12,14,16  Collector

TOLERANCE : *O.lmm

-- -7.62 ~ -, ~~ 19.84



KP3040

l Absolute Maximum Ratings (Ta=25C)
Parameter Symbol Rating Unit I
Forward  current

/
I *50 mA

Input Peak forward  current

Power  dissipation

Collector-emitter  voltage

I:I’ *1 A

PI 70 mW
v 60 v

output
Emitter-collector  voltage

I Collector  current

vi 6

50 mA
Collector  power  dissipation P 150 rnw

Total  power  dissipation 200 mw

Isolation voltage 1 minute v 5000 Vrms

Operating  temperature Tl , -30 to +lOO C

Storage  temperature

Soldering  temperature  10 second

Tt -55 to +125 C

T 260 C -~~ ~

0 Electra-optical Characteristics (Ta=25C)
Parameter

Forward  voltage

Input Peak forward  voltage

Terminal capacitance

Output  Collector  dark  current

Current  transfer  ratio

Collector-emitter  saturation  voltage

Transfer  Isolation resistance

charac-  Floating capacitance

teristics  Cut-off  frequency

Response  time 1 Rise,

Response  time 1 Fall 1

Symbol
VI

Vtr1

Cl
II  LO

CTR

v 31

R

Cl

f

Fig. 1 Current Transfer Ratio vs.
Forward Current

Conditions
Ir=+20mA

ltrl= -+05A

V=O, f=lkHz

VI I =2ov I* =o

li=-+lmA, VI =5V

II = -+20mA.  II =lmA

DC500V

V=O. f=lMHz

V t=5V I =2mA,R.=lOOohm

V t=2V I =2mA R =lOOohm

MIN TYP

- 12
- -

- 30
- -

60 -

- 01

5x10 10

- 06

- 80

- 5

- 4

MAX

14

35
-

10

600

03
-

10
-

20

20

Unit

V

V

PF '
A

%

V

ohm

PF
kHz

" s

" s

Classification  table  of current transfer
ratio IS shown below

I ’Model  NO.  Rank mark  CTR(%)

, KP3040 A 60 TO 600

I KP3040  - B 60 TO 34

Forward current IF (mA)

35



KP3040

I Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature

2 150.-2.-n IO0
ti5
3

a0 50&& 0t
= 30 0 25 50 75 IO0
^

Ambient Temperature Ta ( C

Fig. 4 Forward Current vs. Fig. 5 Forward Current vs.
Ambient Temperature Forward Voltage

125

0 I
30 0 25 50 75 IO0 I25

Ambient Temperature Ta ( C)

Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature

7()  //7Olll\

ill1 \

0 f
0 2 4 0 x IO

Collector-emitter Voltage VCE (V)

IO ”
vcc=2ov

IO--
/

IO ’

IO 0

I O  I”

IO ”/

IO ‘-
30

Ambkt  Te’iperatzie  Ta ;b)

I.0 I.2 I.4 I.6 I.S 2.0 2.2 ‘.-I

Forward Voltage VF (V)

50

0
10 0 25 50 75 IO0

Ambient Temperature Ta (C)
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KP3040

Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector-emitter Saturation Voltage vs.
Ambient Temperature Forward Current
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0.01

0
30 0 20 40 00 so IO0 7 0 12

Current If (mA)

15

Ambient Temperature T (%) Forward

Response Time vs. Fig. 11 Response Time vs.
Load Resistance Load Resistance

Fig. 10

IO0
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_-I- IO

%_-IY 5
it% 7
E5: I
zs 0.5

0.2
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Load Resistance RL (K OHM)

IO0

'3i
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--k IO
=
I!? i

\.C,C=‘L
lc=2m \
Ta=75  :-:/

0 7
0 I

0 o< 01 0.2 0.i I 7 5 IO
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KP4010

1. OUTSIDE DIMENSION : UNIT (mm)

Anode mark

.1

+ 7.62 -

P -650 -

- -.I 60 ci

0 5  ++
120 - -

I -
2 5.1

TOLERANCE : *O.lmm

2. SCHEMATIC : TOP VIEW

1. Anode
2. Cathode
3. Emitter
4. Collector
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KP4010

l Absolute Maximum Ratings
Parameter

Forward  current

Peak forward  current
I n p u t

Reverse voltage

1
Power  dissipation

Symbol

II

I/ II

VI

P
I

~ O u t p u t
Collector-emitter  voltage

Emitter-collector  voltage

Collector  current

Collector  power  dissipation P

Total  power  dissipation P+, 1

Isolation voltage 1 minute v ,

Operating  temperature T ,I,

Storage  temperature Tt

1 Soldering  temperature  10 second T~ ~--___-~

0 Electra-optical Characteristics

I Parameter 1 Symbol Conditions

Forward  voltage VI II = 20mA
I

I n p u t
Peak forward  voltage

Reverse  current

Vi r4
lfx

Itr/l=0.5A

Vi\ = 4V

Terminal capacitance Ca V=O, f=lkHz

’ O u t p u t Collector  dark  current I( LO vc t =2oov  Ir=O

Current  transfer  ratio CTR It =lmA, V( l =2V

~ Transfer
Collector-emitter  saturation  voltage VC L I: L =20mA,  II =5mA

Isolation resistance RI DC500V
charac- Floating capacitance Cl V=O, f=lMHz

(Ta=25c)
Rating Unit

50 mA

1 A

b

70

300

01

150

200

200

5000

-30 to +lOO

-55 to +125

260

mW

mA

tnW

mW

Vrms

C

C

C

(Ta=25C)

MIN

600

5x10

teristics Cut-off  frequency Vi :=5V  II =2mA. RI =lOOohm -

Response  time  (Risei

ResDonse time  (Fall)
-V,,=2V II =20mA, R =lOOohm
-

lYP

12

30

-

06

MAX Unit

14 V

35 V

10 !’ A

- PF

IO ( A
9000 0,’

/O

15 V

- ohm

10 PF
7 - kHz i

I

60 300 ‘1s ,

50 250 ” s

Fig. 1 Current Transfer Ratio vs.
Forward Current Classification  table of current transfer

ratio is shown below.

Model NO
KP4010A

KP4010B

CTR (%)

600 TO 2000

1500 TO 4000

KP4010C

KP4010D

KP4010E

3000 TO 6000

5000 TO 9000 J

600 TO 9000

0 I 0.2 0.5 I 2 5 IO

Forward current IF (mA)

40



KP4010

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

&% 0 I
= 30 0 25 50 73 100 1’5
00

Ambient Temperature Ta (C)

Fig. 4 Forward Current vs.
Ambient Temperature

60

40 \

30
\

20

IO

0 I
30 0 ‘5 50 75 100

Ambient Temperature Ta (C)

Fig. 6 Collector Current vs.

125

Collector-emitter Voltage

200 II -1 ,I=25 (‘I
II 10111\  ’ ,’) I

cokctor-emitter  v o l t a g e  VCE (v)

Fig. 3 Collector Dark Current vs.
Ambient Temperature

IO -

IO I’

IO

IO ’

IO ‘I

IO ‘I’

IO ”

IO ’

30 0 ‘0 40 (>I 1 so too

Ambient Temperature Ta (C)

Fig. 5 Forward Current vs.
Forward Voltage

500

1.0 I.2 I.4 I.6 1,s 2.0 2.7 2.4

Forward Voltage VF (V)

Fig. 7 Relative Current Transfer Ratio vs.
Ambient Temperature

I IO

50

‘5-. 0 25 50 75 IO0

Ambient Temperature Ta (C)

41



CP4010

Fig.  8 Collector-emitter Saturation Voltage Fig. 9 Response Time vs.
vs. Forward Current Load Resistance

I 2 3 4 5

Forward Current IF (mA)

‘ 0 0
100

so

70
IO

0.0 I 0. I I

Load Resistance RL (K OHM)
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KP4020

1. OUTSIDE DIMENSION : UNIT (mm)

Anode mark

TOLERANCE : *O.lmm

-+ 0 2 6 ~ /

h- l-2
13 00" 13.00"

2. SCHEMATIC : TOP VIEW

- 9 68 L

0 5  +-
120-  -

- - - -
25.1 ,-2 31 " 5-l

1,3 Anode
2,4 Cathode
5,7 Emitter
6,8 Collector
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KP4020

l Absolute Maximum Ratings (Ta=25C)

1 Input

( o u t p u t

Symbol Rating UnitParameter

Forward  current

Peak forward  current

Reverse voltage

Power dlssipatlon

Collector-emitter  voltage

Emitter-collector  voltage

Collector  current

Collector  power  dissipatlor

Total  power  dissipation

Isolation voltage 1 minute

Operating  temperature

Storage  temperature

Soldering  temperature  10 second

50 mA

1 A

b

70

300
0.1

150
200

200

5000

- 3 0  to +lOO
- 5 5  to +125

260

rnw

C

mA

mW

mW

Vrms

C

C

0 Electra-optical Characteristics (Ta=25C)

I Parameter Symbol

Forward  voltage

I
I n p u t

Peak forward  voltage

Reverse current

Terminal capacitance

~ O u t p u t  Collector  dark  current

Current  transfer  ratio

Collector-emitter  saturation  voltage
Transfer Isolation resistance
charac- Floating capacitance
teristics Cut-off  frequency

Response  time  (Rise!

Reslnonse  time ’ Fall)

Fig. 1 Current Transfer Ratio vs.
Forward Current

Conditions

It = 20mA

I I I”I  - 0.5A

vh‘=4v

V=O, f=lkHz

vc L=2oov  It=0

II =lmA,  VI I =2V

l1=20mA, I =5mA

DC500V

V=O. f= 1MHz

VI t=5V II =2mA R =lOOohm

MIN TYP

1.2
-

30

600

5x10

-VI =2V,Il =20mA,R  =lOOohm -

06
7

60

50

MAX Unit

14 V

3.5 V

10 1’ A

- PF
IO ’ A ’

9000 %

15 V

- ohm

10 PF
- kHz

300 i’ s

250 ” s

Classification  table of current transfer
ratio is shown below

Model NO CTR(%)  :
KP4020A

KP4020B 1500 TO 4000

KP4020C 3000 TO 6000

KP4020D 5 0 0 0  TO 9000’

-KP4020E 600 TO 9000

0 I 0 2 0.5 I 2 5 IO

Forward current IF (mA)
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KP4020

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature

& 100

3
a0 50
&
zi \ IQ) 0
=s 30 0 25 50 75 100 125

Ambient Temperature Ta (C)

b IO
5 IO
=

s
IO

I ’
30 0 70 4) h0 so 100

Ambient Temperature Ta ( C 1

Fig. 5 Forward Current vs.
Forward Voltage

Fig. 4 Forward Current vs.
Ambient Temperature

500

200

70

IO
5

0 I

30 0 25 50 75 IO0

Ambient Temperature Ta (C)

1.0 I.’ I.4 I.6 I.8 7.0 2.’ 2.4

Forward Voltage VF (V)

125

Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature

300
II 1111  \

\(I  5\'

I()()  \

50

75-. 0 25 50 75 100

Ambient Temperature Ta (C)Collector-emitter Voltage VCE (VI
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KP4020

Fig. 8 Collector-emitter Saturation Voltage
vs. Forward Current

I 2 3 4 5

Forward Current IF (mA)

Fig. 9 Response Time vs.
Load Resistance

1000

500

‘00

100

50

‘0

IO

\.LY=7\
Ic=20I11:\

-I‘<I='3 (‘

_______I___

'I

1/1/_1

' 1‘

0.0 I 0. I I IO

Load Resistance RL (K OHM)
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KP4040

1. OUTSIDE DIMENSION : UNIT (mm> 2. SCHEMATIC : TOP VIEW

Anode mark
- - -

.J--7 16 01,03,05,07 Anode
02,04,06,08 Cathode
09,11,13,15. Emitter
10,12,14,16. Collector

TOLERANCE : *O.lmm



KP4040

l Absolute Maximum Ratings
Parameter
Forward  current

Peak forward  current
Input

Reverse voltage

Symbol Rating
If 50

IFI1 1

Vi 6

(Ta=25C)

Unit
mA

A

V

Power dissipation

Collector-emitter  voltage

P 70 mW
I

vc 10 300 V

output
Emitter-collector  voltage

Collector  current

Collector  power  dissipation

Total  power  dissipation

Isolation voltage 1 minute

Operating  temperature

Storage  temperature

Soldering  temperature  10 second

0 Electra-optical Characteristics

VII I)

I

PI

P* f

VI c

T 111

TI
T 11

01 V

150 mA

200 mW

200 mw

5000 Vrms

-30 to +lOO C

-55 to +125 C

260 C

I Parameter
Forward  voltage

Peak forward  voltage
Input

Reverse  current

Terminal capacitance

output Collector  dark  current

I Current  transfer  ratio
I Collector-emitter  saturation  voltage

Transfer Isolation resistance
charac- Floating capacitance
teristics Cut-off  frequency

Response  time (Rise)

Response  time (Fall)

Fig. 1 Current Transfer Ratio vs.
Forward Current

Symbol

Vi

MY

Cl

II IO

CTR

vii it

RI /

(Ta=25c)

Conditions
Ii= 20mA

Itr\l=0.5A

VI\ = 4v

V=O, f=lkHz

Vct=200V It=0

It = 1mA. Vi t =2V

I/ =20mA,  I( =5mA

DC500V

MIN
-

600

5x10

lYP MAX Unit
12 14 V
- 35 V
- 10 1’ A

30 - PF
- IO ( A
- 9000 %
- 15 V
- - ohm

Cl V=O, f=lMHz - 06 10 PF 1
Vc: =5V,l1 =2mA.R~=lOOohm - 7 - kHz 1

1
tl
tt

-V, j =2V,  II =20mA, R =lOOohni -
60 300 “S /

50 250 !’ s

Classification  table  of current transfer
ratio is shown below

Model NO. CTR (%)

KP4040A 600 TO 2000

KP4040B 1500 TO 4000

KP4040C 3000 TO 6000i
; KP4040D 5000 TO 9000~~

KP4040E 600 TO 9000-___________.

0 I 0.2 0.5 I 2 5 IO

Forward current IF (mA)



KP4040

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature

z.E 250

a” 200
E_-
g IS0_-
is_-
n IO0
&3
a” so
&5 0
- 30 0 2s so 75 IO07

IO

IO

IO

IO

IO

IO

IO

IO

IO
I’

30 0 20 10 h( ) so IO012s

Ambient Temperature Ta ( C) Ambient Temperature Ta ( C)

Fig. 4 Forward Current vs.
Ambient Temperature

Fig. 5 Forward Current vs.
Forward Voltage

so060

40

30

‘0

IO

20

IO

0 I

30 0 2 so 7s 100

Ambient Temperature Ta (C)

12s I . 0  I.2 I.4 I.6 1.X 2.0 7.’ 2.4

Forward Voltage VF (V)

Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature

200 I
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’ I

I 5111  \
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II = I InA
L’c  , =SL

100 \

so

100

3 0 ‘5 so 75 IO0

Ambient Temperature Ta (‘c)Collector-emitter Voltage VCE (V)
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Fig. 8 Collector-emitter Saturation Voltage Fig. 9 Response Time vs.

c
vs. Forward Current Load Resistance

KP4040

I 2 3 4 5

Forward Current IF (mA)

IO00

-z
=- so0

E 300_-l- 100
=
2

z
s o

c
E

70

x3 IO
rY

0.0 I 0. I I

Load Resistance RL (K OHM)

IO
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~KP5010

1. OUTSIDE DIMENSION : UNIT (mm)

Anode mark/

762 -

6.50 4

-w- 0 2 6

LJ

13.00” 13.00”

TOLERANCE : *O.lmm
SCALE 4=1

2. SCHEMATIC : TOP VIEW

1. Anode
2. Cathode
3. NC
4. Emitter
5. Collector
6. Base
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KP5010

l Absolute Maximum Ratings (Ta=25C)

r

Input

output

Parameter

Forward current

Peak forward  current

Reverse voltage

Power  dissipation

Collector-emitter  voltage

Collector-base  voltage

Emitter-base  voltage

Collector  current

Collector  power  dissipation

Total  power  dissipation

lsolatron  voltage 1 minute

Operating  temperature

Storage  temperature

Soldering  temperature  10 second

0 Electra-optical Characteristics
Parameter
Forward  voltage

I

Input
Peak forward  voltage

Reverse  current

Symbol Rating

50

6

70

300

300

b

350

200

200

5000

-30 to +lOO

-55 to +125

260

Unit

mA

A

mW

mA

mW

mW

Vrms

‘C

C

C

iTa=25CT

Symbol Conditions MIN TYP MAX Unit
VI Ir=20mA - 12 14 V

V / 111 I r ‘~I=  0 5A - - 35 v I
II< k=4V - - 10 !I A

Terminal capacitance Cl V=O, f=lkHz
I- 30 - PF

output Collector  dark  current k t 0 v i  f  =2oov  I t  = o - -
I O  I’ A

Current  transfer  ratio CTR Il=lmA, Vr=2V 600 - 9000 %

Collector-emitter  saturation  voltage vc t A It = 20mA,  I( = 5mA - - 15 V
Transfer Isolation resistance R Ii, 1
charac- Floating capacrtance Cl
teristics Cut-off  frequency f,

Response  time  (Rise) tr

Response  time  (Fall, ti

Fig. 1 Current Transfer Ratio vs.
Forward Current

DC500V 5x10 - - ohm

V=O, f=lMHz - 0.6 10 PF
V 1=5V,l =2mA RL=lOOohm - 7 - kHz

-V,r=2V.I  =20mA R =lOOohm
60 300 1' s

50 250 " s

Classification  table  of current transfer
ratio is shown below.

Model  NO. CTR(%)______ -~__- --~
KP5010A 600 TO 2000

KP5010B 1500 TO 4000 -4~-____~
KP5010C 3000 TO 6000

KP5010D 5000 TO 9000___ -~
KP5010E 600 TO 9000

0 I 0 3 0.5 I 2 5 IO

Forward current IF (mA)
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KP5010

Fig. 2 Collector Power Dissipation vs.
Ambient Temperature

Fig. 3 Collector Dark Current vs.
Ambient Temperature

IO

IO
z.-+
2 IS0_-
isi.-
n 1 0 0

IO

IO

I I

30 0 70 10 Cd  1 s o IO0

L I
05 0 I
= 30 0 3s so 75 IO0

s
Ambient Temperature Ta (“c)

12s

Ambient Temperature Ta ( C 1

Fig. 4 Forward Current vs.
Ambient Temperature

Fig. 5 Forward Current vs.
Forward Voltage

so0

2 so \ 200

‘$k 40 \

0
I

30 0 2s s o 7s IO0

Ambient Temperature Ta (“c)

125 1 . 0  I . ’ I.4 1.6 I.8 2.0 2.3 3.4

Forward Voltage VF (V)

Fig. 7 Relative Current Transfer Ratio vs.
Ambient Temperature

Fig. 6 Collector Current vs.
Collector-emitter Voltage

200 II T,1=25  C
I

Ir=llhll\  ,’ I’
I

I(‘(’ \
50

0

'i-. 0 75 50 75 IO0

Ambient Temperature Ta K)Collector-emitter Voltage VCE (V)
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KP5010

Fig.  8 Collector-emitter Saturation Voltage
vs. Forward Current

- Fig. 9 Response Time vs.
Load Resistance

Forward Current IF (mA)

IO00
\‘ce=2\

so0 l~=2onl.\

'I‘a=75  ( t I'

200

IO0

so

20

IO

3

0.0 I 0. I I IO

Load Resistance RL (K OHM)
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KP6010

1. OUTSIDE DIMENSION : UNIT (mm)

Anode mark

A

I- 7.62

1 - - 6.50

13.00”

c-- 5 08 -

TOLERANCE : tO.lmm

2. SCHEMATIC : TOP VIEW

6
1. Anode, Cathode
2. Anode, Cathode
3. NC
4. Emitter
5. Collector
6. Base
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