CNY171,CNY172,CNY173, CNY174, CNY17F1, CNY17F2,
CNY17F3, CNY17F4, MOC8101, MOC8102, MOC8103,
MOC8104, MOC8105, MOC8106, MOC8107, MOC8108
Phototransistor Optocouplers

Features

B UL recognized (File # E90700)

B VDE recognized
— Add option V for white package (e.g., CNY17F2VM)
— File #102497
— Add option ‘300’ for black package (e.g., CNY17F2300)
— File #94766

B Current transfer ratio in select groups

B High BVcgo—70V minimum (CNY17X/M, CNY17FX/M,
MOCB8106/7/8)

B Closely matched current transfer ratio (CTR) minimizes
unit-to-unit variation.

B Very low coupled capacitance along with no chip to pin 6
base connection for minimum noise susceptability
(CNY17FX/M, MOC810X)

September 2006

Applications

B Power supply regulators
H Digital logic inputs

B Microprocessor inputs

B Appliance sensor systems
B Industrial controls

Description

The CNY17, CNY17F and MOC810X devices consist of a
Gallium Arsenide IRED coupled with an NPN phototransistor
in a dual in-line package.

White Package (-M Suffix)

Schematic

CNY17F1/2/3/4
CNY17F1M/2M/3M/4M
MOC8101/2/3/4/5/6/7/8

Black Package (No -M Suffix)

CNY171/2/3/4
CNY171M/2M/3M/4M

©2006 Fairchild Semiconductor Corporation
CNY17X, CNY17FX, MOC810X Rev.1.0.6
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Absolute Maximum Ratings
Symbol | Parameters Device Value Units
TOTAL DEVICE
Tstg Storage Temperature M -40 to +150 °C
non M -55 to +150
Toprr Operating Temperature M -40 to +100 °C
non M -55 to +100
TsoL Lead Solder Temperature All 260 for 10 sec °C
Pp Total Device Power Dissipation @ 25°C (LED plus detector) M 250 mwW
Derate Linearly From 25°C non M 250
M 2.94 mW/°C
non M 3.30
EMITTER
I Continuous Forward Current M 60 mA
non M 100
VR Reverse Voltage All 6 \
I (pk) Forward Current - Peak (1 ps pulse, 300 pps) M 1.5 A
non M 1.0
Pp LED Power Dissipation 25°C Ambient M 120 mwW
Derate Linearly From 25°C non M 150
M 1.41 mwW/°C
non M 1.8
DETECTOR
Ic Continuous Collector Current All 50 mA
Vceo Collector-Emitter Voltage CNY17X/M,CNY17FX/M, 70 \
MOC8106/7/8
MOCB8101/2/3/4/5 30 \Y
VEco Emitter Collector Voltage All 7 \Y
Pp Detector Power Dissipation @ 25°C M 150 mwW
Derate Linearly from 25°C non M 150
M 1.76 mW/°C
non M 2.0
2 www.fairchildsemi.com
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Electrical Characteristics (T, = 25°C Unless otherwise specified.)")
Individual Component Characteristics

(@)
=
=<
—h
N
X
Symbol | Parameters Test Conditions | Device | Min. | Typ. | Max. | Units (@)
EMITTER E
Vg Input Forward Voltage IF = 60mA CNY17FX/M 1.0 1.35 1.65 \ :‘L
CNY17X/M ;
Ir=10mA MOC810X 1.0 1.15 1.50 -
Cy Capacitance Ve=0V,f=1.0MHz All 18 pF %
IR Reverse Leakage Current VR =6V All 0.001 10 pA 8
DETECTOR S
Breakdown Voltage MOC8101/2/3/4/5 30 100 Vv >
BVceo Collector to Emitter lc=1.0mA, Ig=0 MOC8106/7/8 70 100 g
CNY17F1/2/3/4/M o
CNY171/2/3/4/M 8‘
BVceo Collector to Base lc=10pA, Ig=0 CNY171/2/3/4/M 70 120 g
BVeco Emitter to Collector lg =100pA, I =0 All 7 10 a
Leakage Current 7
lceo Collector to Emitter V=10V, Ig=0 All 1 50 nA 8'
=
lcBo Collector to Base Veg=10V,[g=0 CNY171/2/3/4/M 20 nA [o)
Capacitance '2_
Cce Collector to Emitter Vee =0, f=1MHz All 8 pF 8
Cca Collector to Base Veg =0, f=1MHz CNY171/2/3/4/M 20 pF (@]
c
Cep Emitter to Base Vgg =0, f=1MHz CNY171/2/3/4/M 10 pF e
(1)
Isolation Characteristics
Symbol Characteristic Test Conditions Device Min. | Typ.** | Max. | Units
Viso Input-Output Isolation Voltage | f=60 Hz, t =1 min., Black Package 5300 Vac(rms)*
.o < 2uAX)
f=60Hz, t=1sec., ‘M’ White Package | 7500 Vac(pk)
.o < 2uA@)
Riso | lsolation Resistance V|0 = 500 VDC®) All 10" Q
Ciso | lsolation Capacitance Vio =@, f=1MHZz® Black Package 0.5 pF
‘M’ White Package 0.2
Note:

* 5300 Vac(rms) for 1 minute equates to approximately 9000 Vac (pk) for 1 second
** Typical values at Ty = 25°C

CNY17X, CNY17FX, MOC810X Rev. 1.0.6
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Transfer Characteristics (T, = 25°C Unless otherwise specified.)(")

Symbol | DC Characteristics Test Conditions | Min. | Typ. | Max. | Units
COUPLED
(CTR)® |Output Collector | MOC8101 Ig = 10mA, Vg = 10V 50 80 %
Current MOC8102 73 17
MOC8103 108 173
MOC8104 160 256
MOC8105 65 133
MOC8106 50 150
MOC8107 100 300
MOC8108 250 600
CNY17F1/1M Ig = 10mA, Vg = 5V 40 80
CNY17F2/2M 63 125
CNY17F3/3M 100 200
CNY17F4/4M 160 320
CNY171/1M 40 80
CNY172/2M 63 125
CNY173/3M 100 200
CNY174/4M 160 320
VcEsaty | Collector-Emitter CNY17XM/FXM Ic=2.5mA, I =10mA 0.4 \
Saturation Voltage - ['\5C8101/2/3/4/5/6/7/8 | I = 500pA, I = 5.0mA
CNY17X/FX Ig = 10mA, I = 2.5mA 0.3 %
Symbol AC Characteristics®) Test Conditions | Min. | Typ.* | Max. | Units
NON-SATURATED SWITCHING TIME
ton Turn-On Time MOC8101/2/3/4/5 Ig = 2.0mA, Ve = 10V, R = 100Q 2 20 us
MOC8106/7/8
CNY17X/FX 10
toff Turn-Off Time MOC8101/2/3/4/5 Ig =2.0mA, Ve = 10V, R = 100Q 3 20
MOC8106/7/8
CNY17X/FX 10
ty Delay Time CNY17XM/FXM Ig = 10mA, Ve = 5V, R, = 75Q 5.6 us
t, Rise Time All Devices lc =2.0mA, Vg = 10V, R = 100Q 1 us
CNY17XM/FXM Ig = 10mA, Vg = 5V, R, = 75Q 4.0
tg Storage Time CNY17XM/FXM lg = 10mA, Ve = 5V, R, = 75Q 4.1 us
t Fall Time All Devices Ig =2.0mA, Ve = 10V, R = 100Q 2
CNY17XM/FXM Ig = 10mA, Ve = 5V, R, = 75Q 35 He

CNY17X, CNY17FX, MOC810X Rev. 1.0.6

www.fairchildsemi.com
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(@)
Transfer Characteristics (Continued) (T, = 25°C Unless otherwise specified.)(") <
—
Symbol | AC Characteristics®) | Test Conditions | Min. | Typ. | Max. | Units ;‘<
SATURATED SWITCHING TIMES o
toy | Turn-onTime |CNY171/F1 £ = 20mA, V¢ = 0.4V 55 | ps E
CNY172/F2 I = 10mA, Vg = 0.4V 8.0 3
CNY173/F3 I~
CNY174/F4 X
t, Rise Time CNY171/F1 Ig =20mA, Vg = 0.4V 4.0 ps =
CNY172/F1 I = 10mA, Vg = 0.4V 6.0 8
CNY173/F3 &
CNY174/F4 2
CNY171M/FIM I = 20mA, Vg = 5V, Ry = 1kQ 4.0 P
CNY172M/3M/4M Ir = 10mA, Vg =5V, Ry = 1kQ 6.0 9
CNY17F2M/F3M/F4M o
(=g
Delay Time  |CNY171M/F1M IF = 20mA, Vg = 5V, Ry = 1kQ 55 us o
tq CNY172M/3M/4M IF = 10mA, Vg = 5V, R = 1kQ 8.0 o
CNY17F2M/F3M/F4M a
toff Turn-off Time | CNY171/F1 Ig = 20mA, Vg = 0.4V 34 ps »n
—
CNY172/F2 le = 10MA, Vg = 0.4V 39 o
CNY173/F3 o
CNY174/F4 5
t Fall Time CNY171/F1 IF = 20mA, Vg = 0.4V 20 ps §
CNY172/F2 I = 10mA, Vg = 0.4V 24 o
CNY173/F3 5
CNY174/F4 )
CNY171M/FIM Ir = 20mA, Vg = 5V, Ry = 1kQ 20.0 s
CNY172M/3M/4M I = 10mA, Vg = 5V, Ry = 1kQ 240 | bs
CNY17F2M/F3M/F4M
ts Storage Time | CNY171M/F1M IF=20mA, Ve =5V, R = 1kQ 34.0 ys
CNY172M/3M/4M Ir = 10mA, Vg = 5V, Ry = 1kQ 39.0
CNY17F2M/F3M/F4M

** All typicals at Ty = 25°C

Notes:

1. Always design to the specified minimum/maximum electrical limits (where applicable).
2. Current Transfer Ratio (CTR) = Ic/lIg x 100%.

3. For test circuit setup and waveforms, refer to Figures 20.

4, For this test, Pins 1 and 2 are common, and Pins 4 are 5 are common.

5 www.fairchildsemi.com
CNY17X, CNY17FX, MOC810X Rev. 1.0.6



VGE = 5.0V
TA=25C

Normalized to
IF=10 mA

VGE = 5.0V
Ta=25C

Normalized to
IF=10mA

Normalized to
IF =10 mA
Ta=25C

T~

IF =20 mA

Normalized to
IF=10mA
Ta=25C

CNY17X, CNY17FX, MOC810X Rev. 1.0.6
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TaA=25"C

Voc-10V
Ic=2mA
RL=1000Q
Tp =-55°C
AT [
| T | |Ta=25C
— ‘
| LT 1a=100C
L—"] |
L
//
//
IF =2.5mA
IF =20 mA
IF =10 mA
IF=5mA

Vee=10V
Ic=2mA
RL=100Q
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\
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//// TA=25)C/
L —] |
//’V ‘ /
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////
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IF = 20 mA
IF =5mA IF =10 mA
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Veg=10V

Figure 20. Switching Time Test Circuit

Figure 21. Switching Time Test Circuit

CNY17X, CNY17FX, MOC810X Rev. 1.0.6
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Black Package (No -M Suffix)

Package Dimensions (Through Hole)

d|

Package Dimensions (0.4” Lead Spacing)

Note:
All dimensions are in inches (millimeters)

Package Dimensions (Surface Mount)

Recommended Pad Layout for Surface Mount
Leadform (Black Package Only)

CNY17X, CNY17FX, MOC810X Rev. 1.0.6

www.fairchildsemi.com
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White Package (-M Suffix)

Package Dimensions (Through Hole) Package Dimensions (Surface Mount)

Recommended Pad Layout for Surface Mount
Package Dimensions (0.4” Lead Spacing) Leadform (White Package Only)

Note:
All dimensions are in inches (millimeters)

1 www.fairchildsemi.com
CNY17X, CNY17FX, MOC810X Rev. 1.0.6
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Ordering Information

Black Package Part White Package Part
Number Example Number Example

(No Suffix) (M Suffix) Description
CNY171S CNY171SM Surface Mount Lead Bend
CNY171SD CNY171SR2M Surface Mount; Tape and reel
CNY171W CNY171TM 0.4" Lead Spacing

CNY171300 CNY171VM VDE Approved

CNY171300W CNY171TVM VDE Approved, 0.4" Lead Spacing
CNY1713S CNY171SVM VDE Approved, Surface Mount
CNY1713SD CNY171SR2VM VDE Approved, Surface Mount, Tape & Reel

Carrier Tape Specifications (Black Package, No Suffix)

Carrier Tape Specifications (White Package, M Suffix)

CNY17X, CNY17FX, MOC810X Rev. 1.0.6

www.fairchildsemi.com
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Marking Information (Black package non ‘M’ suffix)

15 b

Definitions
Fairchild logo
2 Device number
3 VDE mark (Note: Only appears on parts ordered with VDE
option — See order entry table)
4 Two digits year code, e.qg., ‘03’; One digit year code for ‘M’

version, e.g. ‘5’

Two digit work week ranging from ‘01’ to ‘563’

6 Assembly package code

Reflow Profile (Black Package, No Suffix)

13
CNY17X, CNY17FX, MOC810X Rev. 1.0.6
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Marking Information (White package M suffix)

L

. PPRE

© 0 o

°©0 o

Definitions
Fairchild logo
2 Device number

VDE mark (Note: Only appears on parts ordered with VDE
option — See order entry table)

4 Single digit year code, e.g.‘5’

Two digit work week ranging from ‘01’ to ‘53’

Assembly package code

Reflow Profile (White Package, M Suffix)

14
CNY17X, CNY17FX, MOC810X Rev. 1.0.6
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MOC8102

6-Pin DIP Phototransistor Output Optocoupler- No Base Connection

Contents

*Features *Application notes
*Applications «Safety agency certificates
*Product status/pricing/packaging

*Order Samples *Qualification Support

Features

UL recognized (File # E90700)
VDE recognized
O Add option V for white package (e.g., CNY17F2VM)
o File #102497
O Add option '300' for black package (e.g., CNY17F2300)
o File #94766
Current transfer ratio in select groups
High BV g - 70V minimum (CYN17X/M, CNY17FX/M,

MOC8106/7/8)

Closely matched current transfer ratio (CTR) minimizes unit-to-unit
variation

Very low coupled capacitance along with no chip to pin 6 base
connection for minimum noise susceptibility (CNY17FX/M,
MOC810X)

back to top

Applications

Power supply regulators
Digital logic inputs
Microprocessor inputs
Appliance sensor systems
Industrial controls

back to top
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Product status/pricing/packaging BUY

| Product || Product status || Pb-free Status || Package type || Leads || Packing method
MOC8102 Lifetime Buy fd:' DIP-B 6 BULK
MOC8102300 Lifetime Buy [#:I DIP-B 6 BULK
MOC8102300W Lifetime Buy [w} DIP-B 6 BULK
MOC81023S Lifetime Buy [w} SMDIP-B 6 BULK
MOC81023SD Lifetime Buy [w} SMDIP-B 6 TAPE REEL
MOC81023SDL Lifetime Buy [w:l SMDIP-B 6 TAPE REEL
MOC8102S Lifetime Buy [fd:. SMDIP-B 6 BULK
MOC8102SD Lifetime Buy [w:l SMDIP-B 6 TAPE REEL
MOC8102wW Lifetime Buy [:4} DIP-B 6 BULK
r’awl

W Indicates product with Pb-free second-level interconnect. For more information click here.

back to top

Application notes

ABR-42021: Control Interface for Standard 0 - 10VDC Dimmers (110 K) Jul

27, 2007

AN-42026: Phase Modulated PWM Topology with the ML4818 (279 K) Jul 27,

2007

back to top

Safety agency certificates

| Certificate || Agency

[E90700, Vol. 1 (936 K) |lUL (1577) ||Underwriters Laboratories Inc.

[E90700, Vol. 1 (936 K) |lc-uL ||Underwriters Laboratories Inc.

[FI 12482 (245 K) |[FIMKO |[FiMKO




0122085 (677 K) ||sEMKO ||sEmkO |
[P01101067 (1638 K) INEMKO |[NEMKO |
[310684-02 (623 K) |[DEMKO |[DEMKO Testing & Certification |
(1027742 (2305 K) |lcsA ||Canadian Standards Association |
94766 (1673 K) |[VDE ||[VDE Pruf-und Zertifizierungsinstitut |
[P98102918 (138 K) |[NEMKO |[NEMKO |
back to top

Qualification Support

Click on a product for detailed qualification data

| Product |
[MOC8102 |
[MOC8102300 |
[MOcs102300w |
[MOC81023S |
|
|
|
|
|

[MOC81023SD
[MOC81023SDL
[MOC8102S
[MOC8102SD
[MOC8102W

back to top
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