TEXAS INSTR (OPTO) 25E D W 89b172L 0075307 2 M

4N22, 4N23, 4N24
OPTOCOUPLERS

D1424, AUGUST 1873—-REVISED APRIL 1987

JEDEC REGISTERED DEVICES 7-4)-33
GALLIUM ARSENIDE DIODE INFRARED SOURCE OPTICALLY COUPLED
TO A HIGH-GAIN N-P-N SILICON PHOTOTRANSISTOR

e JAN, JAN TX, JAN TXV Versions Available
e Base Lead Provided for Conventional Transistor Biasing
e High Overall Current Gain . .. 1.5 Typ (4N24)

e High-Gain, High-Volitage Transistor, . . hFg = 700 Typ (4N24),
V(BR)CEOQ = 35 V MIN

e High-Volitage Electrical Isolation . .. 1-kV Rating
o Stable over Wide Temperature Range

*mechanical data

THE COLLECTOR IS IN ELECTRICAL CONTACT WITH THE CASE

ALL LEADS INSULATED FROM CASE
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NOTE: a. Leads having maximum diameter shall be within 0,18 mm {0.007 inchj of true position relative
to a maximum width tab when measured in the gaging plane between 1,371 mm [0.054 inchl
and 1,397 mm (0.055 inchl below 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, . . v« vt v v v i i in s et i v e PO 1 1 3%
Collector-Base Voltage . . . . ....... e < L )
Collector-Emitter Valtage « v . o v v vt v v v i cnemenn et oeresasneronnsossrassiranvasnss. 30V
Emitter-Base Voltage . .o v vt i isvn et vn st iat ittt riaaeanas 4V
Input Diode Reverse Voltage......... . el Er e eyt e e cees. .2V
Input Diode Continuous Forward Current at (or below) 65°C Free-Air Temperature (See Note 1] ........40 mA
Continuous Collector Current , e r e e e P ves..80MA
PeakDlodeCurrent(SeeNoteZ) e s P, V- N
Continuous Transistor Power Dissipation at {or below) 25°C Free-Air Temperature (See Note 3) e 300 mW
Storage Ternperature Range. , . ..... s e et s e , —66°Cto 125°C

LeadTemperature16mm(1/16[nch)fromCasefor1OSeconds e e, 240°C

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

*JEDEC registerea data. This data sheet contains all applicable JEDEC registered data in effect at the time of publication,

currant as of publication date. Pradusts conform to
specifications per the tarms of Texas Instruments
standard warranty. Production processing doas nat

TEXAS
negessarily include testing of all paramaters. lNSTRUMENTS
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TEXAS INSTR (OPTO) 256 D M 896172k 0075308 4 M

4N22, 4N23, 4N24
OPTOCOUPLERS

T-o/-83

*glectrical characteristics at 26°C free-air temperature (unless otherwise noted)

PARAMETER TEST CONDITIONS anzz AN23 AN24 UNIT
MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
It - =1 A, ig=0,
V(8RICEO Collector-Base Ic =100 u E 25 a5 a5 v
Breakdown Voltage =0
X Ic=1mA, Ig=0,
V{BRICEO Collector-Emitter c m, B 15 a5 a5 v
Breakdown Voltage Ir=0
Emitter-Base Ig =100 uA, Ic=0,
v 4 4 4 v
| (BRIEBO Breakdown Voitage Ig=0
‘ In input Drode Static VR=2V 100 100 100 | A
‘ Reverse Current ~
=8V, Ig=0,
| Ve B 0.15 0.2 04
| g =2mA
VCE=5V, ig=0,
CE=5V. 8=0. 1 26 4
| On-State IF = 10mA, Ta =—565"C mA
Clon) -
I =5V, =0,
Collector Current Vge =56 fg =0, 25 a 6 8 10 15
fg =10mA
Ve =5V, Ig=0,
cE 8=0. 1 25 4
3 IE=10mA,  TA=100°C
Vg =20V, lg=0,
CE 8 100 100 100 | oA
Ietofl Off-State Ig=0
Cloft
o Collector Current Vg =20V, ig=0,
100 00 A
° Ig=0, Ta = 100°C 1 100 | o
8 Ig = 10mA, Ta=-565C 1 1.5 1 1.5 1 1.6
Input Diede Static
Q Ve Forward Vola Ig=10mA 0.8 1.3 } 08 13} 08 13| Vv
arwar
= w 9 e =10mA,  TA=100C 0.7 72| 07 12| 07 12
-g Ic=26mA, Ig=0, 03
3 Ig = 20 mA i
Collector-Emitter lc =65 mA, ig=0,
— VGE(sat) s o 0.3 v
— tauration Voltage Ig =20mA
4 ic=10mA, tg =0,
o 0.3
& I = 20 mA
- Input-to-Output
Vinout = =1 kV, See Note 5 1ol oll 1011 n
2 10 Internal Resistance n-out ee ote !
g)_ Co Input to-Output Vin-out = 0 =1 MHz, 5 5 5] oF
Capacitance See Note 4
*switching characteristics at 25°C free-air temperature
4N22 4N23 4N24
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX|MIN TYP MAX|[MIN TYP MAX .
t Rise Time Vee=10V, IF{on} = 10 mA, 15 15 20 | us
tf £all Time R =100 %, See Figure 1 15 15 20 | us

NOTE 4: These parameters are measurad between all the wnput drode leads shorted together and all the phototransistor leads shorted together.

*JEDEC registered data
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TEXAS INSTR (OPTO) 25E D MM 89k172k 00?5309

4N22, AN23, aN24
OPTOCOUPLERS

*PARAMETER MEASUREMENT INFORMATION

INPUT
o] |
NPUT |

Ll k101t

p—0 outPUT o ..: e ]

iSee Nate n Adjust amplitude of input o= ¢ _"_J

= vees 107 :' A= 100 pulse for [F(qn) = 10 MA i | QUTPUT H 1
a |
' |
= :

TEST CIRCUIT VOLTAGE WAVEFQRMS

NOTES: a. The input waveform is supplied by a generator with the following characteristics: Zout = 80 £, 1 < 15 ns, t, = 100 ys, duty
cycle = 19,
b. Waveforms are momtored on an oscitloscope with the following characteristics; ty < 12 ns, R > MQ, Gjp < 20 pF.

*JEDEC registered data FIGURE 1-SWITCHING TIMES
TYPICAL CHARACTERISTICS
4N22 4aN23
COLLECTOR CURRENT COLLECTOR CURRENT
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FIGURE 4

NOTE 6 This parameter was measured using pulse techniques, ty, — 100 ps, duty cycle = 1%,
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TEXAS INSTR (0PTO)

4N22, 4N23, 4N24
OPTOCOUPLERS

25E D WM 49L172k 0075310 2 mm

INPUT DIODE FORWARD CONDUCTION CHARACTERISTICS
4

T- 4/ -€3
TYPICAL CHARACTERISTICS

NORMALIZED ON STATE COLLECTOR CURRENT!
Vs

FREE-AIR TEMPERATURE

T 186 T T
TA=257C g Vge=5V
35 L 14— a=0
é IF =10 mA
g 0 g 12
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VE-~Forward Voltage—V Ta-Free-Air Tempsrature—-°C
*Normalized to value at Tp =25° C
FIGURE 6 PHOTOTAANSISTOR COLLECTOR CURRENT FIGURE 6
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FIGURE 8 FIGURE 9

NOTE 6: This parametar was measured In the test clrcuit of Figure 1 with R, varied betwean 40 £ and 10 k2.
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