TEXAS INSTR (OPTO) 25E D) mm 89k1l72k 0075311 4

4N22A, AN23A, 4N24A
OPTOCOUPLERS

03065, AUGUST 1987

JEDEC REGISTERED DEVICES 7~ q/-gj

GALLIUM ARSENIDE DIODE INFRARED SOURCE OPTICALLY COUPLED
TO A HIGH-GAIN N-P-N SILICON PHOTOTRANSISTOR

® Both Input and Output Circuits Are Isolated from the Can

@ JAN, JAN TX, JAN TXV Versions Available

® High Overall Current Gain . . . 1.5 Typ {4N24A)

® High-Gain, High-Voltage Transistor . . . hpg = 700 Typ (4N24A),
V(BRICEQ = 35 V Min

® High-Voltage Electrical Isolation . . . 1-kV Rating

® Stable over Wide Temperature Range

*mechanical data

ALL LEADS ARE ELECTRICALLY INSULATED FROM THE CASE
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NOTE: a. Leads having maximum diameter shall be within 0,18 mm ({0.007 inch} of true position relative
to a maximum-width tab when measured in the gaging plane bstwean 1,371 ram (0.054 inch)
and 1,397 mm {0.055 inch) belaw the seating plane,

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES

*absolute maximum ratings at 25°C free-air temperature {unless otherwise noted)

Input-to-output voltage . . ... ............... e et e e

Collector-base voltage . . . . v .o v ittt i e e e e e s
Collector-emitter voltage . . .. ..ot i it i it e it e e s
Emitter-base voltage . .. ... . i e e e e e e
Input diode reverse voltage . ... ..ot e it it i i et e e

Input diode continuous forward current at {or below) 65 °C free-air temperature

(see Note 1) ...... e e e et sy

Peak diode curtent {866 NOB 2) ... ...t ii ittt ittt it et i i it een s

Continuous transistar power dissipation at {or below) 25 °C free-air temperature

(588 NOTE B) .ottt i i it it e i e e e
Operating free-air temperature range ........... e e [P ~65°C to 126°C
Storage temperature FaNGE . . c s v vt v e et ot ree s e cn et e s -55°C to 125°C
Lead temperature 1,6 mm {1/16 inch) from case for 10 seconds. ... ... v vv v e,

* JEDEC registerad data. This data sheet contains al! applicable JEDEC registered data in effect at the time of publication.

NOTES: 1. Derate linearly to 126°C free-air temperature at the rate of 0.67 mA/°C.
2. This value applies for ty, < 1 us, PRR < 300 pps.
3. Derate lingarly to 125°C free-air temperature at the rate of 3 mW/°C.

Optocouplers (Isolators) ﬁ
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*electrical characteristics at 25°C free-air temperature {unless otherwise noted)

4N22A 4N23A 4aN24A
‘ CONDITIONS I
FARAMETER TEST CON N MIN TYP MAX| MIN TYP MAX| MIN TYP MAX unIT
Collector-base Ig = 100 xA, g =0,
35 35 35 v
VBRICBO breakdown voltage| I = ¢
Collector-emitter Ic = 1mA, Ig =0,
36 35 35 A
V(BRICEO breakdown voltage|Ig = 0 ~
Emitter-base Ig = 100 pA, g =0,
v 4 4 4 v
(BRIEBO breakdown voltage| g = 0
R Input diode static Va =2V 100 100 100 A
reverse current
Vee =5V, g =0,
0.15 0.2 0.4
IF=2mA
BV, = 0.
Vee = 8V 's 1 2.5 4
\ On-state Ig = 10 mA, TA = ~65°C mA
Clon)
=8V, Ig =0,
collector current | Vog g =0 25 4 6 8 10 15
Ig = 10 mA
Vee = 5 V. 's = 0. 1 2.5 4
IF = 10 mA, Ta = 100°C
Vee = 20V.  Ig=0. 100 100 100 | nA
ICloff Off-state Ig=0
Cloff}
= A = 0,
O collector curtent | Veg = 20 V g 100 100 100 A
Ig =0, Ta = 100°C
-9.. Input diode static Ig = 10 mA, Ta = —-5656°C 1 1.6 1 1.5 1 1.5
O |v¢ . ‘r’ e [l =10mA 0.8 13] 0.8 1.3] 0.8 3] v
8 arwardvollag® 10 mA, | Ta = 100°C | 0.7 12| 0.7 1.2] 0.7 1.2
c Ic =25mA, Ig=0, 03
T F = 20 mA i
(? Collector-emitter |ic = 6 mA g=0
= |V - ‘ e 0.3 v
0n CEtsat) saturation voltage |Ig = 20 mA
= Ic = 10 mA, 1g = 0, 03
8 Ig = 20 mA
5 |mo Inputto-output it = £1KV, See Note 4 1011 1011 101t 2
~~ internal resistance
2 Cio Inpul-.(o-output Vin-out = 0. f = 1 MHz, 5 5 5 oF
7] capacitance See Note 4
e
*switching characteristics at 25 °C free-air temperature
4N22A 4N23A 4N24A
PARAMETE TES' DITIONS UNIT
TER T CONDITION MIN TYP MAX| MIN TYP MAX| MIN TYP MAX
tr Rise time Vee = 10V, ifgn} = 10 mA, 16 15 20 uS
tf Fall time Ry = 1009, See Figure 1 16 16 20 ns

NOTE 4: These parameters are measured between all the input disde leads shorted together and all the phototransistor leads shorted together.
* JEDEC registered data
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=vec =10V

*PARAMETER MEASUREMENT INFORMATION

INPUT

p—— OUTPUT
{See Note B)

SR = 1000

TEST CIRCUIT

Adjust amplitude of input
pulse for If[gp) = 10 mA

i K—-br— totf

OUTPUT

10%

VOLTAGE WAVEFORMS

ot

NOTES: A. The input waveform is supplied by a generator with the following characteristics: Zoyt = 601, tp = 15 ns, ty, = 100 ps,
duty cycle = 1%.

B. Waveforms are monitored on an oscilloscope with the following characteristics: t = 12 0s, Rip = 1 MQ, Gj

* JEDEC registered data

A

= 20 pF.

TYPICAL CHARACTERISTICS

4N22A

COLLECTOR CURRENT
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4N23A
COLLECTOR CURRENT
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COLLECTOR EMITTER VOLTAGE
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Ig-Collector Current~mA
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Ve—Coliector-Emitter Voltage~V
FIGURE 4

NOTE §; This parameter was measured using pulse techniques, tw = 100 gus, duty cycle
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TYPICAL CHARACTERISTICS

NORMALIZED ON-STATE COLLECTOR CURRENT!

vs
INPUT DIODE FORWARD CONDUCTION CHARACTERISTICS FREE AIR TEMPERATURE
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Vg—Forvard Voltage—V TA—Free Air Temperature—"C
¥Normalized 1o value at Tp = 26° C
FIGURE § PHOTOTAANSISTOR COLLECTOR CURRENT FIGURE 6
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FIGURE 8
NOTE 6: This parameter was measured 1n the test circuit of Figure 1 with R varied between 40 @ and 10 k2.
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Rp~Load Resistance—2

FIGURE 9
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