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- 0PIB012, OPIB013, OPIB014, OPIBO15
OPTOCOUPLERS/OPTOISOLATORS

D2961, SEPTEMBER 1986

to a Photo-Detector Integrated Circuit
® Output Compatible with TTL/LSTTL Logic

0OPi8012 Buffer Totem-Pole
OPI8013 Buffer Open-Collector
OP18014 Inverter Totem-Pole
OPI8015 Inverter Open-Collector

¢ High-Voltage Electrical Isolation . . . 3540-V
Peak Rating

mechanical data

Schmitt Trigger hysteresis stage, and a digital output stage.

Levels
Fan-Out of 8 TTL Loads Noise Immunity
Four Output Versions: ® 200-kilobaud Data Rate

70-ns Maximum Rise Time or Fall Time
UL Recognized — File Number E65085

® Gallium Arsenide Emitter Optically Coupled ® Directly Interchangeable with TRW QOptron
OPI8012, OPIB013, OPI8014, OPIS8015

Standard 6-Pin Dual-In-Line Package

7487

Schmitt Trigger Stage with Hysteresis for High

Each device consists of a gallium arsenide infrared emitting diode and a silicon monolithic photo-detector
integrated circuit. The device is mounted on a 6-pin lead frame encapsulated within an electrically
nonconductive plastic compound. The photo-detector IC incorporates a photodiode, a linear amplifier, a 3
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FALLS WITHIN JEDEC MO 001 AM DIMENSIONS

NOTES: A, Leads are within 0,13 mm (0.005 inchi radius of true position {T.P.J with
maximum material condition and unit instalted.
8. Pin 1 dentified by index dot.
C. Terminal connections:

t. Anode ... 4. Qutput Photo-
2. Cathode }L"i;’:;"d emitting ¢ Gnp detector
3. No internal connection 6. Supply Voltage, Vce ) IC

ALL LINEAR DIMENSIONS ARE IN MILLIMETERS AND PARENTHETICALLY IN INCHES
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schematic diagrams

ANODE
' OUTPUT
CATHODE GND

OPI8012 BUFFER WITH
TOTEM-POLE QUTPUT

G]
Vee
ANODE m
4
OUTPUT
_’
_’
12 G]
CATHODE & & GND

OPI8013 BUFFER WITH
OPEN-COLLECTOR QUTPUT

ANODE
OUTPUT
CATHODE
OPIB014 INVERTER WITH
TOTEM-POLE QUTPUT

(6)
Vee
anooe U
(4}
OUTPUT
_’
_’
2) (5}
CATHODE LS &— GND

0OPI8015 INVERTER WITH
QPEN-COLLECTOR QUTPUT

Supply voltage, VeC v v v v vv v e oo

Peak input-to-output isolation voltage (see Note 1)

Output voltage (OPI8013, OPI8015)

Input diode reverse voltage . . ..« v ittt i e e e e e
Input diode continuous forward current. ... ...

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

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

Input diode {see Note 2)
Output IC (see Note 3)

Total {input diode plus output IC, see Note 4)
Duration of output short to V¢ or GND (OPi8012, OPI8014)
Duration of output short to Vcc (OPI18013, OPI8015)

Storage temperature range
Operating free-air temperature range

Lead temperature 1,6 mm (1/16 inch) from the case for 1 second
NOTES: 1.

5, and 6} shorted together.

2. Derate linearly to 100°C free-air temperature at the rate of 1.33 mW/°C
3. Derate linearly to 100°C free-air temperature at the rate of 2.67 mWI°C
4. Derate linearly to 100°C free-air temperature at the rate of 3.33 mW!/°C

-56°C to 160°C
—-556°C to 100°C
260°C

This rating applies between the input leads (pins 1 and 2) shorted togsther and the output, Ve, and GND leads (pins 4,
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0PI8012, OPI8014
OPTOCOUPLERS/OPTOISOLATORS

1-4/-89

recommended operating conditions

high-to-low-level output

OPIB012
OPI8014
MIN NOM MAX | UNIT
Supply voltage, Voc 4.78 5 65.25 Y
High-level output current, IoH —-800 A
Low-level output current, 10y, 12.8 mA
Operating free-air temperature, TA -40 70 °c
electrical characteristics, TA = —40°C to 70°C {unless otherwise noted)
OPlg012 OPI8014
ETER EST DITIONS UNI
PARAMET TEST CONDITION WN TYPT MAX | MIN_ TP MAX | o
VE Input diode forward voltage | Ig = 10 mA, Ta = 25°C 1.2 1.5 1.2 1.5 \
IR Input diode reverse current | VR =3V, Ta = 26°C 100 100 A
di e
ET+ Input diode positive-going | . _ 5y 15 10 1.6 10| mA
threshold current
g7 +/IFT~ Hysterasis ratio Veg =5V 1.4 1.4
A Veec =475V, g =0 24 32
V, High-level out 1t \4
OH igh-level output voltage |\ " 800 uAllF = TOmA | 2.4 3.2
Ve =475V, [lg =0 0.2 04
\Y Low-level output volt v
oL ow-lovel output voltags | = 12.8 mA [if = 10 mA 02 04
- Ve = 525V, [F =0 ~30 -50 -100
! Short- t I A
0s ort-circuit output current Vo = 0 iF = T0mA |30 _50 —100 m
g =0 8 15 4 15
I Suppl = 6.2
cc upply current Vee = 6.26V IF = 10 mA 15 15 5 5 mA
Typical values are at Tp = 26°C.
switching characteristics, TA = 26°C
OPI8012 OPI8014
PARAMETE EST C (s] ul
METER T ONDITIONS MIN  TYP MAX | MIN TYP MAX NIT
tr Rise time 25 70 25 70 ns
tf Fall time 9 70 9 70 ns
Propagation delay time, | V| =6V, Ig = 10 mA, See Fi 1
PLH pag . elay fime ce g m ee, Igf"e 1 5 3 5 us
low-to-high-level output { Output load: 8 TTL equivalent circuits
Propagation delay time,
pagation delay time 3 5 1 5 us

EXAS ‘Q«'P
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recommended operating conditions

POST OFFICE BOX 655303 + DALLAS, TEXAS 75285

OPIB013
OPI8015
MIN NOM MAX | UNIT
Supply voltage, Voo 4.75 5 5.26 Vv
High-level output voltage, VoH 30 \
Low-level cutput current, lop 12.8 mA
Qperating free-air temperature, Tp -40 70 °C
electrical characteristics, Ta = —40°C to 70°C {unless otherwise noted)
OPIB013 OPI8015
PARAMETE TEST CONDITIONS - uNir
R N MIN_ TYPt max | MIN TYPT MAX
VE Input diode forward voltage | Is = 10 mA, TA = 25°C 1.2 1.6 1.2 1.6 \'4
IR Input diode reverse current | Vg =3 V, T4 = 25°C 100 100 A
Input diode positive-going
eT =5V 1.5 10 . io
* threshold current Vee 18 mA
IFT ++lFT — Hysteresis ratio Vee =6V 1.4 1.4
) Vee =4.75V.JIF=0 0.02 100
i High-1 t
3 OH igh-level output current Vo = 30V F = 10mA ORI A
Vee =475 V.|l =0 0.2 0.4
Low-| ! It:
o VoL ow-lavel output voltage loL = 12.8 mA [lF =10 @A a3 o v
k=] ; Sunol ¢ y ~ §.25 g =0 8 15 4 15
=~ |cC UPPly curren eC = 828V h——y5 K 0 16 55| ™
Q
Q  trypical val TA = 25°C
o ypical values are at T = X
c
B, switching characteristics, T = 25°C
1]
- OPIB013 QOPIB015
TEST [a]) UNIT
@ PARAMETER CONDITIONS MIN  TYP MAX | MIN TYP MAX
;TT % Rise time 30 70 30 70 | s
(=) Y Fall time 9 70 9 70 ns
o . Propagation delay time, Vec =5V, Ir = 10 mA, 1 5 3 5 us
8 PLH low-to-high-level output R = 360 Q, See Figure 1
- t Propagation delay time, 3 5 1 5 s
.U_), PHL high-to-low-level output
i
3-128 [ Texas W
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- OPI8012, OPI8013, OPIB014, OPI8015
OPTOCOUPLERS/OPTOISOLATORS

T=4/-89

Vece +5V

PARAMETER MEASUREMENT INFORMATION

360 @ 3109

0PrI8013
OPig016

PULSE
GENERATOR } I — — — — —
{see Note A) -

—_ ouTPUT
_] TEST POINT

— A
—> 'H.>' T

—blﬁ——(gl —CL-15pFI

__J___, (see Note B}

0OPI8012

I MONITOR
0OPig014

100 2 {see Note C)

TEST CIRCUIT

INPUT CURRENT h:_%‘,o% 50%
I | 0
! — —v
OUTPUT VOLTAGE | #F90% T 90%%c| OH
oPIB012 ] H | | 4V
OPI8013 10% | | Noron v.
oL

!
|
|
|
|
|
3
>
Optocouplers (Isolators) H

|

: F—il—t, | Ih—’:—q

| et t } -t

Vo
OUTRUT VOLTAGE | e0% : | | Xoow " OH

opgO14 o, N __ _ _ 1 __ Y iav
OPIB015 ! 0% T 0% -

l ' | o Vot

fe=ten b-tp

WAVEFORMS

NOTES: A. The input pulse is supplied by a pulse generator with the following characteristics: PRF = 10 kHz, duty cycle = 60%,
ty < 20 ns, tf < 20 ns, Zgyt = 50 .

B. Cy includes probe and jig capacitance.

C. All diodes are 1N3064 or 1N916.

FIGURE 1. SWITCHING TIMES

{ip
Texas 3.129
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()PII!IHZI,j OLPI8013, 0PI8014, OPIB015
OPTOCOUPLERS/OPTOISOLATORS T 4/ g?

POSITIVE-GOING THRESHOLD CURRENT HYSTERESIS RATIO
vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
< 3.0 T T 1.8 T T
B Veg =5V Vge = 5V
25 w7
g 2
é P g6
s 2.0 0
fz |1 845 -
£ L a‘ \\
E s = Z1a
] T
§ ._-—// 13 ™
o 1.0 E"
2 5
&£ 1.2
& E
3 > 0.5
- 1.1
E
= 0 1.0
O ~60-40 -20 O 20 40 60 80 100 -60-40 -20 O 20 40 60 80 100
g T —Free-Air Temperature— °C Ta—Free-Air Temperature — °C
8 FIGURE 2 FIGURE 3
(=]
-g OPI8012, OPI8014 OPIB013, OPIB0O15
o OUTPUT VOLTAGE LOW-LEVEL QUTPUT VOLTAGE
a vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
—
Y 4 1 4 | —
o Vge = 475V Voo = 4.75 V
o —
8‘ s /___,_/,.-— .
>
@ 1 - VoH {loH = —800 A) 3
S o
g g
o o
22 z2
g g
c? 3
1
(=]
> 1 >o 1
VoL (oL = 12.8 mAj} Vo {lgL = 12.8 mA)
0 I - o I -
—-60 -40 -20 0 20 40 60 80 100 -60-40 -20 0 20 40 60 80 100
TA—Free-Air Temperature — °C Tp—Free-Air Temperature— °C
FIGURE 4 FIGURE 5
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5.

Ta—Free-Air Temperature— °C

FIGURE 8

TEXAS INSTR (OPTO) 2¢S5E D W 89kL72k 0075429
- 0Pigc12, OPIBO13, OPIB014, OPIBO15
OPTOCOUPLERS/OPTOISOLATORS
——
[=4/-87
TYPICAL CHARACTERISTICS
0PI8013, OPI8015 0PI8012, OPIB014
HIGH-LEVEL OUTPUT CURRENT SHORT-CIRCUIT QUTPUT CURRENT
Vs vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
4 T -60
D s OPI8013 <
= =
[~ |
‘cIE 1 — g
g o7 g -50 =
g 04 g /
a —Vge = 475V g’
g o2f-von =30V 8 -40
E 3
3 o 5
£ 0.07 ®
T 0.04 g 30
T ! Voo = 5.26 V
So.02 0OPI8015 8 _Vgc- o
0.01 -20 I | [
-60 -40 -20 0 20 40 60 80 100 ~60 -40 -20 0 20 40 60 80 100
Tp—Free-Alr Temperature— °C TaA—Free-Air Temperature— °C
FIGURE 6 FIGURE 7
0PI8012, OPIB013 0Pig014, OPIBO15
NORMALIZED SUPPLY CURRENT NORMALIZED SUPPLY CURRENT
vs Vs
FREE-AIR TEMPERATURE FREE-AIR TEMPERATURE
1.6 1.6
1.4 i 10 mA 14 F =0
Q F=10m O =
P2 Sk L., s
| 1 |~y L I ‘I\
g ¥ =0 \\ § T~
£1.0 P~ If = 00— E1.0—IF=10mA =i ——jp = 0—j
o o .
> =
—g:O.B i R & 0.8 i ==
a IF=10mA 3 Ig = 10 mA
g 0.6 3 0.6
N N
S04 g 0.4
g Vge = 6.26V 5 Vee = 525V
Zo02lo=0 Z92rlo~0
Normalized to T = 26°C Normalized to Tp = 26°C
| ! | | 1 | | § ] 1
~-60 -40 -20 O 20 40 60 80 100 -60 -40 -20 O 20 40 60 80 100

Ta—Free-Air Temperature— °C

FIGURE 9
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60 -40 ~20 0 20 40 60 80 100
Ta—Free-Alr Temperature— °C

FIGURE 10

0PI8012, OPIB013
PROPAGATION DELAY TIME
Vs
FREE-AIR TEMPERATURE

(s101ej0S]) S19]dnosoydg M)

T T
Vg =BV

0

ES

) I = 10 mA

£ 5 See Figure 1

£

) A
s tPHL | 1]

% 3 ]

g L~

& 2

=

& 1 PLH | L]
e

&

0
-60 -40 -20 O 20 40 60 80 100

TA—Free-Air Temperature— °C
FIGURE 12

tpLH. tPHL—Propagation Delay Time~us

0
-60 -40 -20 0 20 40 60 80 100

TEXAS INSTR (OPTO) 25E D W 89b172L 0075430 1 =W
0PIB012, OPIB013, OPIAN14, OPI8015
OPTOCOUPLERS/OPTOISOLATORS
OPI8012, OPI8014 OPI8013, OPI8015
RISE TIME AND FALL TIME RISE TIME AND FALL TIME
FREE-AIR T!\§,|SV|PERATURE FREE-AIR T;&PERATURE
60 — 60 ——r
Veg =6V Vge =8V
Ir = 10 mA IF = 10 mA
a 50 FRL = 360 0 2 60 } Output Load:
| See Figure 1 I 8 TTL equivalent circuit
é’ 40 y é 20 See Figure 1
= L F
£ 30 pd £ 30 i 1|
e
£ 20 e £ 20
& L L
10 > 't & 10 == i
0

TaA—Free-Air Temperature— °C
FIGURE 11

OPiI8014, OPI8015
PROPAGATION DELAY TIME
Vs
FREE-AIR TEMPERATURE

5

I T
Vee =5V
If = 10 mA
See Figure 1
,/
L1
L |~
—
//
]
t
PHL | |
N SN, o

0
~60 ~40 -20 O 20 40 60 80 100

Ta—Free-Air Temperature— °C
FIGURE 13
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