FAIRCHILD

YT AN NN
SEMICONDUCTOR"®

GENERAL PURPOSE 6-PIN

PHOTODARLINGTON OPTOCOUPLERS

DESCRIPTION

The 4N29, 4N30, 4N31, 4N32, 4N33 have a gallium
arsenide infrared emitter optically coupled to a silicon
planar photodarlington.

FEATURES

¢ High sensitivity to low input drive current
* Meets or exceeds all JEDEC Registered Specifications

4N29 4N30 4N31 4N32 4N33

anooe ] ] sase
APPLICATIONS
 Low power logic circuits camone - W 5] covLecton
¢ Telecommunications equipment
* Portable electronics nof U ewrren
* Solid state relays
¢ Interfacing coupling systems of different potentials and impedances.
ABSOLUTE MAXIMUM RATINGS (T, = 25°C Unless otherwise specified.)
Parameter Symbol Value Units
TOTAL DEVICE
Storage Temperature Tsta 9510 +150 ¢
Operating Temperature Toprr -55 to +100 °C
Lead Solder Temperature TsoL 260 for 10 sec °C
Total Device Power Dissipation @ Tp = 25°C 250 mW
Derate above 25°C Po 3.3 mW/°C
EMITTER
Continuous Forward Current Ik - mA
Reverse Voltage VR 3 \
Forward Current - Peak (300 ps, 2% Duty Cycle) Ie(pK) 3.0 A
LED Power Dissipation @ Tp = 25°C 150 mwW
Derate above 25°C Po 2.0 mW/°C
DETECTOR
Collector-Emitter Breakdown Voltage BVceo 30 v
Collector-Base Breakdown Voltage BVceo 30 \
Emitter-Collector Breakdown Voltage BVEeco 5 \
Detector Power Dissipation @ Tp = 25°C 150 mW
Derate above 25°C Po 2.0 mW/°C
Continuous Collector Current Ic 150 mA
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4N29 4N30 4N31 4N32 4N33

ELECTRICAL CHARACTERISTICS (1, = 25°C Unless otherwise specified.)
INDIVIDUAL COMPONENT CHARACTERISTICS

Parameter Test Conditions | Symbol Min Typ Max Unit

EMITTER
*Input Forward Voltage (Ip = 10 mA) VF 12 15 v
*Reverse Leakage Current (VR=3.0V) IR 0.001 100 pA
*Capacitance (VE=0V, f=1.0 MHz) C 150 pF

DETECTOR

y *Collector-Emitter Breakdown Voltage (Ic =100 4, Ig = 0) BVceo 30 &b

" *Collector-Base Breakdown Voltage (Ic =100 pA, Ig = 0) BVceo 30 100 \%
*Emitter-Collector Breakdown Voltage (le =100 pA, Ig = 0) BVEco 5.0 8 \
*Collector-Emitter Dark Current (Vcg =10V, Base Open) lceo 1 100 nA
DC Current Gain (Vcg =5.0V, I =500 pA) hee 5000

TRANSFER CHARACTERISTICS

DC Characteristic Test Conditions | Symbol Min Typ Max Units
*Collector Output Current(12) (4N32, 4N33) 50 (500)
(4N29, 4N30) | (Ir =10 mA, Veg = 10V, Ig = 0)| I (CTR) | 10 (100) mA (%)
(4N31) 5 (50)
*Saturation Voltage® (4N29, 4N30, 4N32, 4N33) 1.0
4Na1) (Ip=8.0mA, Ig =2.0 MA)| Vgeesay 7 v

TRANSFER CHARACTERISTICS

AC Characteristic Test Conditions Symbol Min Typ Max Units

Turn-on Time(®) ton 5.0

Turn-off Time®) (4N32, 4N33) (Ip =200 mA, lc = 50 mA, Vg = 10 V) 100 us
(4N29, 4N30, 4N31) (Fig.7) Lo 40

Bandwidth(4.5) BW 30 KHz

ISOLATION CHARACTERISTICS

Characteristic Test Conditions | Symbol Min Typ Max Units
Input-Output Isolation Voltage(®) )
(4N29, 4N30, 4N31, 4N32, 4N33) (.o = 1 pA, Vrms, t = 1 min.) 5300 Vac(rms)
, : : : v
*(4N32) VDC IS0 2500
*(4N33) VDC 1500
Isolation Resistance(®) (V1.0 = 500 VDC) Riso 10™ Q
Isolation Capacitance(® (Vio= 9, f=1MHz) Ciso 0.8 pf
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CTR - CURRENT TRANSFER RATIO (NORMALIZED)

Fig. 1

Output Current vs. Input Current
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Fig. 3 Collector Current vs. Collector-Emitter Voltage
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Fig. 5 Turn-On Time vs. Input Current
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Fig. 2 Current Transfer Ratio vs. Ambient Temperature
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Fig. 4 Dark Current vs. Ambient Temperature
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Fig. 6 Turn-Off Time vs. Input Current
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4N29 4N30 4N31 4N32 4N33

(25°C Free air temperature unless otherwise specified) (Cont.)

Http:

TYPICAL ELECTRO-OPTICAL CHARACTERISTIC CURVES W 45 A M F 886-3-5753170
JEHE 7 L ( Lis) 86-21-54151736
JE4% ) BTG5 86-755-83298787
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Test Circuit Waveforms
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Fig. 7 Switching Time Test Circuit and Waveforms

Notes

* Indicates JEDEC registered data.

1. The current transfer ratio(lc/If) is the ratio of the detector collector current to the LED input current with Vog @ 10 V.

2. Pulse test: pulse width = 300us, duty cycle < 2.0% .
3. For test circuit setup and waveforms, refer to figure 7..
4. Iz adjusted to I = 2.0 mA and I = 0.7 mA rms.

5. The frequency at which I is 3dB down from the 1 KHz value.
6. For this test, LED pins 1 and 2 are common, and phototransistor pins 4,5 and 6 are common.
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Package Dimensions (Through Hole) Package Dimensions (Surface Mount)

PIN 1 0350 (8.89)
MY ™ o 0330 (8.38)
7 AAA =
0.270 (6.86) £ D
0.240 (6.10) o/ ‘
0.270 (6.86)
0.240 (6.10)
. \
g 0.350 (8.89)
T 0.330 (8.38) W W W
2
Z 00700178
5 0,045(1,14)j T 0.070 (1.78) 0300(762)
% j "‘ 0.045 (1.14)
oaunioon | || o )
0.115 (2.92) 0.200 (5.08) 0416 (041

0.165 (4.18) 0.008 (0.20)

&7I:I:I:II:I:I:II:I:I:I

0020 051
0016 0.40) MIN
0.022 (0.56) J L ¢
0.016 (0.40) u 0.016 (0.41) °‘°° (2 54 0315(8 00)

0.008 (0.20)  “f/~—
0.022 (0.56) oy 0.300 (7.62)
0.016 (0.41) Ojto(15 TYP 0.405 (10.30)

0.154 (3.90 0.020(0.51)
0.100 (2 54) MIN

MAX

0.100 (2.54)

P Lead Coplanarity : 0.004 (0.10) MAX

Package Dimensions (0.4”Lead Spacing)
|J;l| |J;l| |J;I'| Surface Mount Leadform

e “ ’v 0.070 (1.78)
| |
!
? ? ? | || || | 0.060 (1.52)
f

Recommended Pad Layout for

0.350 (8.89)
0.330 (8.38) 0.415 (10.54) 0.100 (2.54)
0.070 (1.78,
w 0.045 (1. 14)‘ﬂ ﬁ 0.295 (7.49) 0.030 (0.76)
<
z
2| 0200508
=] 0.115(2.92)
— HiEN
0.154 (3.90) 0004(010) } 0.016 (0.40)
0.100 (2.54) 0.008 (0.20)
0.022 (0. 56)‘_‘ L‘» e \)/
0.016 (0.41) 0.400 (10.16)
.100 (2.54) TYP TYP
NOTE

All dimensions are in inches (millimeters) B 3 A M 3 886-3-5753170
JHE 45 77 HL (i) 86-21-54151736
W45 J1 LT (iR 1) 86-755-83298787
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ORDERING INFORMATION

4N29 4N30 4N31 4N32

4N33

Option Order Entry Identifier Description

S .S Surface Mount Lead Bend

SD .SD Surface Mount; Tape and reel

w A 0.4” Lead Spacing

300 .300 VDE 0884

300W .300W VDE 0884, 0.4” Lead Spacing

3S .38 VDE 0884, Surface Mount

3SD .3SD VDE 0884, Surface Mount, Tape & Reel

QT Carrier Tape Specifications (“D” Taping Orientation)

—= 4.85+0.20

12.0+0.1

4.0+0.1 =

@1.55 +0.05
/ r1 .75+0.10

0.30 £0.05 4.0+01
J/ O 0O 0O 0 o o o ’l 6 [o] 0, O—’—r
T fo nl|ldo t|ldo & 7'5*;0'116%03
13.2+02 [ N i N I 1 q;. & S5 <020 V=0
L 0 nlld blld &
) Y
0.1 MAX 10.30 £ 0.20 \\ @16 +£0.1

User Direction of Feed

NOTE

All dimensions are in millimeters

B 4% 5 # # 886-3-5753170
WEHE S (i) 86-21-54151736
JVE 4 17 WL (591 86-755-83298787
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DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER NOTICE TO

ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD DOES NOT ASSUME
ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT OR CIRCUIT DESCRIBED HEREIN;
NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES
OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD SEMICONDUCTOR
CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the body, device or system whose failure to perform can be

or (b) support or sustain life, and (c) whose failure to reasonably expected to cause the failure of the life support
perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be

reasonably expected to result in a significant injury of the B 4% 71 M # 886-3-5753170

user. JP 45 ) LT (1) 86-21-54151736

J: 4% 7 L (%)) 86-755-83298787
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