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High Speed Optocouplers
Types 6N135, 6N136, OPI2502
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Features

® High speed — 1 megabit/second

® TTL compatible

© High common mode transient immunity
© Wide bandwidth

® (pen collector output

® U.L. Recognized, File No. £68730

Description

TRW's 6N135 and 6N136 JEDEC registered
optocouplers are high speed devices consisting of
GaAsP emitters and integrated photodetectors.
The cireuitry of each device consists of &
photodiode driving an open collector transistor,
inherently faster than a phototransistor. The
0PI2502 s a high speed non-JEDEC part.

The BN135 has a minimum current transfer ratio
of 7% when driven with 16 mA and is compatible
with TTL/CMOS or TTULSTTL as well as wide-
band analog circuitry.

The 6N136, with a CTR of 19% minimum, can be
driven from & TTL driver at 16 mA and will
provide sufficient output to drive a single TTL load
with a 5.6 kQ pull-up resistor.

Pins 2 through 7 are compatible with the
configuration of standard 6-pin DIP devices with
phototransistor and photodarlington outputs. By
supplying 1.5 to 15 valts bias to pin 8 the
BN135/6N136 optocouplers offer improved speed
performance for existing circuits.

Absolute Maximum Ratings {No derating required up to 70°C}

St07808 TOMPEIAIUIR ..t e e tee it aeee e eamrranecrsarnennaraeeannnnnns ~65°C to+125°C
Operating TBMPBIAIUIE . .. ... ..\.uuuennenetete e teeeesaeenas -65°C to+100°C
Lead Soldering Temperature (1/16 inch {1.6 mm] from case for 10 seconds) ..................... 260°C
Average Input CUmBnt — IF . ...... ittt 25 mAlY
Peak Input Current — IF (50% duty cycle, 1 mspulss width) . ...........ooevvvivniiinnen... 50 mA2
Peak Transient Input Current — IF | < 1 ps pulse width, 300 pps) .......cooviviineeennnnnnt. 1.0A
Reverse Input Volage — VR . ...oiiii it i i e 60V
Input Power DISSIBAtON ... . \oett ittt 45 mwi
Average Qutput Current — 10 ... i 8.0 mA
Peak OUtPUE CUITBNT ... ...ttt ettt et ciee ey te e e e et eaee e e eennnnans 16.0 mA
Emitter-Base Reverse Voltage . .. ......ovveriiet i e 50V
Supply and Output Voltage — VGG, V0 ....ovvveie i eeaaes -05Vto 15V
Base CUITBNt — 1B .. ...ttt aas 5.0 mA
Output Power DisSIPation . ...........oveveiiireirt ittt it 100 mWi4

Caution: This component is susceptible to damage fram electrostatic discharga. Normal static prevention procedures shauld be

used in handling.

Notss: .

{1} Derata linearly above 70°C fres-air temparature at a rate of 0.8 mA/°C.

{2} Derata linearly above 70°C free-air tempereture at a rate of 1.6 mA/°C.

(3} Derate Einearly above 70°C free-gir temperature 8t a rate of 0.9 mA/°C.

{4] Derate linearly above 70°C free-air temperature at a rate of 2.0 mA/°C.

;?) Clﬁnhh mls maximum aflowable dv/dt on the leading edge of a common mode pulse to assure that the output will not switch
om high to low.

(6] CML is the maximum negative dv/dt allowable on the wailing edge of a common mode pulse to assure that tha cutput will

not switch from low to high.

{7 Test condition represents 1 TTL unit load with 5,6 kQ pulkup rpsistor.

{8} Test condition represents 1 LSTTL unit foad with a 6.1 k2 pub-up resistor.

19} Devica considerad a two-terminal davice: ping 1, 2, 3 and 4 shortad together and pins 5, 8, 7 and 8 shorted togethar.

Applications

® Line receivers

o High speed logic isolation-TTUTTL, TTULTTL, TTL/CMOS, TTULSTIL
© Improved speed as replacement for 6-pin DIP isolators

© |mproved linearity in analog circuit ground isolation

Optoelsctronics Division, TRW Elactranic Components Group, 1215 W, Crosby Rd., Carrolitan, TX 75006 (214} 323-5500, TLX 6716032 or 215848
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Types 6N135, 6N136, OPI2502 TAN -8
Electrical Characteristics Over recommended temperature {To=0°C to 70°C), unless otherwise noted)
Symbol Paramater Device | Min. |Typ.##| Max. [ Units Test Conditions Figure
BN135 | 7.0 | 190 % '
™ [F=16.0 mA, V=040V, V(C=45V
N136 | 19.0 25 ’ '
CTR 6N136. % TA=25°C
Current Transfer Ratio 0PI2502| 15.0 22 % 1.2
' 6N135 5.0 15.0 %
CTR IF=16.0 mA, V0 =050V, Vcc =45V
6N136 | 15.0 2 %
6N135 0.100 040 v IF=16.0 mA, I0=1.10 mA, V(£ =45V
Vi Logic Low Output Volta
ol vt Toltege EN136 0100 | 040 | V |IF=160mA lp=24 mA VCC=45V
0Pi2502
oH® 30 500 A [ IF=0mA Vo=V(oCc=55V, 4=25°C
OH
Legic High Output Current 0.010 1.00 A | IF=0mA Vo=V[C=150V, A=25°C, ~ 8
104 50 #A | IF=0mA, Vo=V(e=150V
IgcL | Logic Low Supply Current 40 pA | IF=16.0 mA, Vo =0pen, VEC=150V
IccH® 0.020 { 1.00 A | IF=0 mA, Vg =0pen, VCC=15.0 V, TA=26°C
Logic High Supply Current
IcCH 20 pA | IF=0mA, Vg=0pen, VCC=150V,
VF* | Input Forward Voltage 150 | 170 v IF=16.0 mA, Ta=25C 3
AVF | Temperature Coafficient _
ATy | of Forward Voltage -1.80 mV/°C | [F=16.0 mA
BVR® | Input Reverse Breakdown Valtage 5.0 vV |1R=100 pA, Ta=25°C
CIN" | Input Capacitance 4 pf | £=1.00 MHz, VF=0
no* | ioput-Dutput Insulation 100 A 45% Relative Humidity, t=5.0 sec
Leakage Current V|0 =3000 Vde, Ta=25°C (Note 9)
1] Input-Output Resistance 102 0 | VIg=500 Vdc (Note 9}
Cig | Input-Output Capacitance 0.50 pF | f=1.00 MHz INote 8
hFE Transistor DC Current Gain 150 — | Vo=60V,i0=30mA
Switching Specifications {Ta=25°C} Vec =50 V, Ir=16.0 m4A, unless otherwise specified
6N135* 0.50 1.50 AL=4.1 kQ INote 8
TPHL Propagation Delay Time Wﬁi—’l w L : 5 9
ic Low at 0 _ A
to Logic Low at Output OPIZE02 0.20 0.80 ps | AL=1.90 k2 {Note 7}
6N135* 040 1.50 RL=4.1 kQ (Note 8|
PN Propagation Dely Time N » L Iota 8 59
to Logic High at Dutput * = '
o Logic High at Outpul QRIZE02 030 | 0.80 us | RL=1.90 k2 INote 71
6N135 1000 Vi, IF=0 mA, VCM=10.0 Vpp, RL=4.1 kQ (Notes 6, 8) 10
MY ﬁumml_m Mnde Transient Immunity S - pp L
8t Logic High Level Output aPIZ502 1000 Vips | IF=0 mA, VCM=10.0 Vpp, RL=1.90 k@2 {Notes B, 7} | 10
. . 6N135 -1000 Vips | VCM=10.0 Vpp, RL=4.1 k{2 (Notes §, B} 10
ML Commgn Mods Transient [mmunity T
at Logic Low Leval Outaut A -1000 Vius | VEM=10.0 Vpp, RL=1.90 k@ {Notes 5, 7) 10

#JEDEC Registered Data
*#AN typicals at Ta=25°C and Vg¢=5.0 V, unlass otherwise noted.

Optoelectronics Division, TAW Electronic Components Group, 1215 W. Crosby Rd., Carroliton, TX 75006 (214} 323-2200, TLX 6716032 or 715049




OPTEK TECHNOLOGY INC OLE D I L798580 0000282 § l

Types 6N135, 6N136, OPI2502

¥

Typical Performance Curves
Figure 1. Output Current vs Output Voitage
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Figure 2, Current Transfer Ratio vs Forward Current

14
18 §— T =25 - = IF=40mA —— e Normalized
Vgg =S - g T)=25C
- 1F =5mA A
i ”’d”’ E 12 Pt Vo=04V
. e - g =20mA w 4 Veo=5.0V
g 1 Py BT L g =15 mA
£ e Ml / IF=26mA £ \
I s £
5 4 R / E \
B g =15mA 2
3 " s
1 w
L e e =10mA ; ol
3
Ig =5mA s
0 s
' 5 1 15 2 8 ‘ ' n? " n
Vg - OUTPUT VOLTAGE -V If ~ FORWARD CURRENT - mA
Figure 3.  Forward Current vs Forward Voltage Figure 4. Current Transfer Ratio vs Temperatura
100 - 12
ﬂ\
Ta =26° e 7
A L~ g u \‘
? 1 Vi & Pie Bt N
. / §ul—pr
z = 7/
E b=
] / z
a W @
s / = \S
x 3 Normafired \
E / g 08 }— |, -13 ‘mc 3 ]
JAN Y] Fl Vag=60V \
: 4 ]
[~ B —
/ = — —ils N
w i o [
089 oM LN LI 120 133 140 180 -5 25 [ % 50 % 100
VF — FORWARD VOLTAGE -V TA — TEMPERATURE - °C
Figure §. Propagation Delay vs Temperature Figure 8. Logic High Output Current vs Temperature
m IF'lI.mA ! ' - -
- -
Vgg = 5.0V b~ [~ lp=tmA
800 = . gN13s (Ry = 40KQ) — ‘T Vg =Vge = 6.0 -~
2 —— EN136 (R = 1.8%02) =" = 100 =
| - 2 -
> 708 4 =
< e - \ L £ [ /
B |~ /1 P T = -
FRal rd ) 7\ g g E
£ oLy A / 3 L
o 580
< =
s 10 P
& T 'l = F
| 40 z @ -
& ] 2
L AN =
30 7 3 /
260 .ot
- 4 -2 ° 2 [ © ® 18 50 5 100

Ta - TEMPERATURE - °C

TA ~ TEMPERATURE ~ °C

Optoelectronics Division, TRW Electronic Components Group, 1215 W. Crosby Rd., Carroliton, TX 75008 (214) 323-2200, TLX 6716032 or 215848




OPTEK TECHNOLOGY INC OkE D [} 6798580 0000283 ° |
Types 6N135, 6N136, OP12502

T oH1-¥S

Figure 7.  Small Signa! Current Transfer Ratio Figure 8. Frequency Response
vs Quisscent Input Current
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Figure 9. Switching Test Circuit* .
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Figure 10.  Test Circuit for Transient Immunity
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*JEDEC Registered Data.

Vo g S 5v
SWITCH AT A: 1f = OmA
Vo el vou

SWITCH AT 8: Ip = 18mA

TRW reserves the right to make changes at any time in arder to improve design and to supply the bast pduossils.

gke_chan me in orc mpro\ the bast prod - Istic calor may vary.
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