TEXAS INSTR (OPTO) 2SE D R 396172k 0075692 1 W pusc g
OPTOCOUPLERS/OPTOISOLATORS

D3347, OCTOBER 1989 —REVISED FEBRUARY 1990

High Current-Transfer Ratio . . . 1100% Typ at I = 0.5 mA (4N46) T-4/-85
Low Input-Current Requirement . . . 0.5 mA (4N46)

High-Speed Switching . . . 100 kbit/s Typ

High Common-Mode Transient immunity . . . 500 V/us Typ

High-Voltage Electrical Insulation . . . 3000 V DC Min
High Output-Current Rating of 60 mA
UL Recognized . . . File Number 65085

description

These devices are useful where large common-mode input signals exist and in applications that require
high-voltage isolation between circuits. Applications include line receivers, telephone ring detectors, power
line monitors, high-voltage status indicators, and circuits that require isolation between input and output.

The 4N45 and 4N46 high-gain optocouplers each consists of a light-emitting diode and an integrated high-
gain photon detector. An integrated emitter-base bypass resistor is provided for low leakage at high
temperature and faster turn-off switching time.

The 4N45 is designed for use primarily in applications with an LED input current of 1 mA and a minimum
current-transfer ratio of 260% from 0°C to 70°C.

The 4N46 is designed for use in CMOS, LSTTL, or other low-power applications. This device has a minimum

current-transfer ratio of 3560% for only 0.5-mA input current over an operating temperature range of 0°C
to 70°C,

Access to the second-stage base is provided to allow adjustment of the current-transfer ratio and switching
time using an external resistor or capacitor.
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*JEDEC registered data. This data sheet contains all applicable JEDEC registered data in effect at the time of publication.
L

" L D
zggggcﬂg?&%ﬁzag?::?:t,gspﬁm‘:g?sig%?frﬁgg % Copyright © 1990, Texas Instruments Incorporated
spnfoton, st o T tumars TExAS
necessarily include testing of apll parameters. INSTRUMEN’TS

POST OFFICE BOX 655303 ¢ DALLAS, TEXAS 76265




NS, AN4G  TEXAS INSTR (OPTO) 25E D WM 89b172k 0075L93 0 WM

OPTOCOUPLERS/OPTOISOLATORS

T=41-35

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

Output voltage range, VO: A4N4AB . . . .. . . i e i e -05Vto7V
ANAB ... e e e —-0.5t0 20V
Reverse iNpUt VOIAgE . .. ..ottt it it iv st sttt ia st aae e re s 5V
Peak transient input current (pulse duration = 1ns, f <300 Hz) .......... ... ... ...... 1A
Peak input forward current per channel (pulse duration = 1 ms, 50% duty cycle) . ........ 40 mA
Average forward input current per channel at {(or below) 50°C free-air
temperature (see NOte 1) . ... it i i e e s 20 mA
Output current per channel at (or below) 25°C free-air temperature (see Note 2).......... 60 mA
Input power dissipation per channel at (or below) 50°C free-air temperature (see Note 3)... 35 mw
Output power dissipation per channel at (or below) 25°C free-air
temperature (see Note 4) . ... ... it it i i i i e 100 mW
Operating temperature range . . .. . oo vt v vt vn s v tannan ot an et sas —-40°C to 70°C
Storage temperature FaNGE . . . . . oo vt v v ottt e et e —-55°C to 125°C
Lead temperature 1,6 mm (1/16 inch) from case for 10seconds. . ............ ... ..., 260°C

* JEDEC registered data.
NOTES: 1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C,

2. Derate linearly above 25°C free-air temperature at a rate of 0.8 mA/°C,
3. Derate linearly above 50°C free-air temperature at a rate of 0.7 mW/°C.
4, Derate linearly above 25°C free-air temperature at a rate of 1.33 mW/°C.
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TEXAS INSTR (OPTO)

c5E D W 49L172b 0075694 2 W 4N45, 4N46

OPTOCOUPLERS/OPTOISOLATORS
T-4/-85

electrical characteristics over operating free-air temperature range of 0 °C to 70 °C {unless otherwise

noted)
4N45 4N46
ETE TEST CONDITIONS UNIT
PARAMETER T MIN  TYPt MAX| MIN TYPT MAX
*VF  Input forward voltage IF = 1 mA, Ta = 25°C 1.5 1.7 1.6 1.7 \
Temperature coefficient
IF = 1mA -1. -1. V/eC
aVF of forward voltage F m 1.8 1.8 mv/
*V(gRj Input breakdown voltage Ig = 10 A, Ta = 25°C 5 5 \
I = 0.5 mA, Ig =0, 1
loL = 1.75 mA
IF = 1 mA, Ig =0,
loL = 5 mA !
VoL Low-level output voltage IOL_ TmA P—- \Y
F ’ B=" 0.95 1
loL = 2.6 mA
I = 10 mA, Ig =0,
F m B=0 1.08 1.2 1.2
loL = 20 mA
IF = 0. s = 0. 0.001 250
. Vo=5V
*loy High-level output current —— r—- pA
F= B="% 0.001 100
Vo = 18V
IF =05mA, Ig=0,
350% 11009
Vo=1V, See Note 5 50% %
*CTR Current transfer ratio lp =1 mA, s = O, 250% 500% §500% 850%
Vo =1V, See Note 5
If = 10 mA, Ig =0,
200% 440% 200% 440%
Vo =12V, See Note 5
1o  Input-output resistance Vjo = 500V, See Note 6 1012 1012 Q
input-output insulation Vio = 3000V, t =5,
"o Ie:ka e c‘l)ment Ta = 26°C, RH = 45%, ! ! HA
g See Note 6
Ci Input capacitance Vg = 0, f=1MHz 60 60 pF
Cio Input-output capacitance f=1MHz, See Note 6 0.6 0.6 pF

T All typical values are at Ta = 25°C, unless otherwise noted.
*JEDEC registered data.
NOTES: 6. Current transfer ratio is defined as the ratio of output collector current Ig to the forward LED input current Ig times 100%.

6. These parameters are measured between pins 1 and 2 shorted together and pins 4, 5, and 6 shorted together.
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4N45, 4NA6  TEXAS INSTR (OPTO) 25£ D ME 89b172b 0075695 4 HA
OPTOCOUPLERS/OPTOISOLATORS
T-41-85
switching characteristics at Vg = 5V, TA = 25°C
4N45 4N46
PARAMETER TEST CONDITIONS
N MIN  TYPt mAX| MIN  TYPT mMAX UNIT
Propagation delay time, | i = 1 mA, RL = 10 k@,
t 3
PHL high-to-low-level output | See Figure 1 2 13 s
N " I
Propagation delay time, | If = 10 mA, RL = 220 Q,
*t 2.2 1.2 50
PHL high-to-low-level output | See Figure 1 50
Propagation delay time, | I[f = 1 mA, Rp = 10 kQ,
t 160 176
PLH low-to-high-level output | See Figure 1 .
: . 73
Propagation delay time, | I = 10 mA, RL = 220 Q,
* 25 500 34 500
tPLH low-to-high-level output | See Figure 1
dVem Common-mode input Vem = 10 Vppo IF = 0,
e {H) transient immunity, RL = 10 k2, See Note 7, 500 500 Vius
high-level output See Figure 2
dVem Common-mode input Vem = 10 Vpop, IE = 1.6 mA,
4t (H transient immunity, RL = 10 k@, See Note 7, - 500 ~-500 Vips
low-level output See Figure 2

*JEDEC registered data.
NOTE 7: Common-mode transient immunity, high-level output, is the maximum rate of rise of the common-mode input voltage that does
not cause the output voltage to drop below 2 V. Common-mode input transient immunity, low-level output, is the maximum
rate of fall of the common-mode input voltage that does not cause the output voltage to rise above 0.8 V,
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TEXAS INSTR (OPTO) 25€ D WM 89L172kL 0075b9kL b WM 4N4S, 4NAG

OPTOCOUPLERS/OPTOISOLATORS
T=o -85~

PARAMETER MEASUREMENT INFORMATION

5V
r D TIND GIND GINS A D GED TED T
PULSE F-p 1
GENERATOR
2o = 50 Q —>
ty = 6ns —>

INPUT CURRENT

L_— D (v GIEP GUED ThED G

MONITOR OUTPUT
CL = 16 pF
100 @ (See Note A}
i GND
= BASE
TEST CIRCUIT
INPUT -
CURRENT ___l l——— 0
| |
| e
OUTPUT i 2.5V | 2.5V
VOLTAGE I | |
| : T VoL
tPLH-M & -’l je-tpHL
WAVEFORMS

NOTE A: Cy includes probe and stray capacitances.

FIGURE 1. SWITCHING TEST CIRCUIT AND WAVEFORMS
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4N45, 4N4G TEXAS INSTR (OPTO) 25E D MM 896172k 0075L97 & W
OPTOCOUPLERS/OPTOISOLATORS

T=y1-85"

PARAMETER MEASUREMENT INFORMATION

5V

OUTPUT

GND
ASE
GENERATOR
TEST CIRCUIT
10V~ ——
GENERATOR |9°°/° 90% dvem 8V
oV 10%|= : I10% dt tort
t; = 8 ns TYP
t t
ey inalLn tf = 8 ns TYP
OUTPUT ~— 5V

SWITCH ATA: I = 0

OUTPUT Vo,

SWITCHAT B: I = 1 mA

WAVEFORMS
FIGURE 2. TRANSIENT IMMUNITY TEST CIRCUIT AND WAVEFORMS
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TEXAS INSTR (OPTO) BSE D WA 895172k 0075698 T W@ auap ansg
OPTOCOUPLERS/OPTOISOLATORS

= A =F5—
TYPICAL CHARACTERISTICS
INPUT DIODE FORWARD CURRENT
vs 4N45
FORWARD VOLTAGE CURRENT TRANSFER CHARACTERISTICS
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FIGURE 3 FIGURE 4
o RELATIVE CURRENT TRANSFER RATIO
4AN46 S Vs
CURRENT TRANSFER CHARACTERISTICS ~ FREE-AIR TEMPERATURE
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FIGURE 5 FIGURE 6
i
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4N45, 4N46

TEXAS INSTR (OPTO) 25E D W 89k172k 0075699 1 WM
OPTOCOUPLERS/OPTOISOLATORS

2

CTR—Current Transfer Ratio Relative to Value at Tp = 25°C

RELATIVE CURRENT TRANSFER RATIO

4N46

Vv§s

FREE-AIR TEMPERATURE

TYPICAL CHARACTERISTICS )

PROPAGATION DELAY TIME
Vs
FREE-AIR TEMPERATURE
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FIGURE 8 )

PROPAGATION DELAY TIME

vs
FREE-AIR TEMPERATURE

4N46 %
- —
/
[ anas Vee = BV
I = 10 mA
RL = 220 Q
|
4N45
tPHL [ ——
tPHL
- 4N46
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Ta—Free-Air Temperature— °C
FIGURE 9

TEXAas ‘%"
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265



TEXAS INSTR (0PTO) 25E D WN 89b172k 0075700 4 WM wae AN4E
OPTOCOUPLERS/OPTOISOLATORS

TYPICAL APPLICATION DATA
IF = 10 mA
—_
1 4
£
\ <
2 \4 5 5V
: : B
SN7413
220Q OR EQUIVALENTt
Rx (k) | tpHL (#s) | tpLH (ps)
o 1 36 L
100 1 35 -
a7 1 34
20 1 32
10 1 29

tschmidt trigger recommended because of long t, and t;.

TTL INTERFACE

0.5 mA—4N46
1.0 mA—4N45

v 5V TO 20 V—4N46
CC \ 5 v—anas

1% Ty
{ -]

DIGITAL IC
CMOS INTERFACE
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