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DESCRIPTION .

. The 6N138/9 single channel optocouplers
contain a 700 nm GaAsP LED emitter which Is
optically coupled to a high gain detector in a split
Darlington configuration, providing extremely
high current transfer ratio.

The split darlington configuration separating the
input photodiode and the first stage gain from
the output transistor permits lower output
saturation voltage and higher speed operation
than possible with conventional darlington
phototransistor optocoupler.

The combination of a very low input current of
0.5 mA and a high current transfer ratio of 2000%
makes this family particularly useful for input
interface to MOS, CMOS, LSTTL and EIA
RS232C, while output compatibility is ensured to

- CMOS as well as high fan-out TTL requirements.
An internal noise shield provides exceptional
common mode rejection of 10 kV/us. An
improved package allows superior insulation
permitting a 480 V working voltage compared to
industry standard 220 V.

FEATURES .

s Low current — 0.5 mA

» Superior CTR — 2000%

= Superior CMR — 10 kV/us

= Double working voltage — 480 V RMS

= CTR guaranteed 0-70°C

= U.L. recognized (File #£50151)

® Superior insulation; 2500 VAC RMS, 1 min

APPLICATIONS

= Digital logic ground jsolation

= Telephone ring detector

= EIA RS-232C line receiver

= High common mode noise line receiver
= 4P bus isolation

s Current loop receiver

ABSOLUTE MAXIMUM RATINGS

Storage temperature .............. -55°C to +125°C
Operating temperature ,....... vessrss 0°C to +70°C
Lead solder temperature .......... 260°C for 10 sec
Average inputcurrent ......cocuiehine., 20mA(7)

Peak input current ............... Seeeeranas 40 mA
(50% duty cycle, 1 ms PW.) .
Peak transient input current — I .. cviiasaes .. 1.0A

(=1 usec PW, 300 pps) -

Reverse input voltage .,............. seaerieees 5V
Input power dissipation ............ vees. 35 MW (2)
Output current (Pin6),,......c..v.uvuee 60 mA (3)
Emitter-base reverse voltage (Pin 57) ,........... 5V
Supply and output voltage—V¢ (Pin 8-5), Vg (Pin 6-5)

BN138 .........c0nenn resrsacanen vee..-05tO7V

BN139 ...iviiiiiriniiniinen.. PR -05t0 18V
Output power dissipation ..........., ... 100 mW (4)
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6N138 6N139 oé
3890128 GENL INSTR, OPTOELEK 88D 02864 DT-4/-85
ELECTRICAL SPECIFICATIONS (T, = 0°C to +70°C Unless Otherwise Specified)
PARAMETER SYMBOL | DEVICE | MIN, TYP* | MAX. UNITS TEST CONDITIONS
6N139 | 400° | 2000 % Ir=06mA,V5=04V, Vg =45V
C‘:KZ’:;S";“;)'G' ratio CTR 500* | 2000 = 1.6 mA, Vo = 04V, Voo = 45V
! 6N138 | 300* 2000 % IF=1.6mA, Vo=04V, V=45V
8N139 008 | 04 v lr=16mA, lo=64mA, Vog =45V
Loglc low output v 0.08 04 IF=85mA,lg=15mA, Vg =45V
voltage (Note 6) oL 0.09 0.4 lE=12mA, ig=24 mA, Vg = 45V
6N 138 0.06 0.4 Vv lp=16mA, iIg=48mA, Vgc =45V
Logic high output : 6N139 01 100* pA lk=bmA, Vo=Vgc =18V
current (Note 6) OH 6N138 0.001 250" pA le=0mA,Vo=Vgo=7V
Logic low supply - _ -
current (Nots 6) lcoL 0.20 mA I = 1.6 MA, Vo = Open, Vgg =5 V
Logic high supply l 10.0 nA I¢= 0 mA, Vi = Open, Vg =5 V
current (Note 6) CCH ‘ F ) 1 Yec
Input forward voltage Ve 1.45 17 \ I =16 mA, T = 25°C
Reverse breakdown . _ oo
voltage BVg 5 \ Ir =10 A, Ty = 25°C
Temperature coefficient AVE ~ -
of forward voltage AT, 18 MG | le=16mA
Input capacitance Co 60 pF f=1MHz, V=0
Isolation leakage | 10° A 45% Relative Humidity, T, = 25°C
(Input-Output) (Note 7) -0 : # Vi.0=3000 V, t4 = 5 sec
Withstand isolation  AEOM 3o R
test voltage Viso 2500 Vams | RH=<50%, Ty = 25°C, t=1min
Resistance (Input- 12 -
Output) (Note 7) Ri.o 10 0 V.0 = 500 Vdc
Capacitance (Input- _
oUtpUt) (Note 7 C(—O 0.6 pF f=1MHz
SWITCHING SPECIFICATIONS (T, = 25°C, Vg = 5.0 V)

PARAMETER . SYMBOL | DEVICE MIN. TYPX* MAX. UNITS TEST CONDITIONS
Propagation delay time to 6N139 5.0 25* us lg=05mA, R =47k
logic low at output tprL 6N139 0.2 1 us lr=12mA,R =2700

(see Fig. 8; Notes 6, 8) 6N138 1.0 10* us le=16mA R _=22kQ
Propagation delay time to 6N139 1.0 60" us lg=05mA,R =47k
logic high at output tpLH 6N139 1.0 A us le=12mA, R =270Q

(see Fig. 8; Notes 6, 8) 6N138 4.0 35* us lg=16mA R =22k
Common mode transient
immunity at logic high le=0mA,R =22k 0
level output CMy 1000 | 10,000 Vius Vel =10V p
(see Fig. 9; Note 9)
Common mode transient
immunity at logic fow _ _ le=1.6mA R =22k
level output CMC 1000 | -10,000 Vius WVoml =10V,
(see Fig. 9; Note 9)
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*JEDEC registered data

**All typicals at Ty = 25°C and Vg =5V
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NOTES - . c - ’ .
1. Derate linearly above 50°C free-air temperature at a rate of 0.4 mA/°C.
2, Derate linearly above 50°C free-air temperature at d rate of 0.7 mW/°C. .
8. Derate linearly above 26°C free-air temperature at a rate of 0.7 mA/°C. .
4. Derate linearly above 25°C free-air temperature af a rate of 2.0 mW/°C.
. 5. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lo, to the forward LED input current,
’ lr times 100%. - Lo . )

. Pin7 Open, T LT ) S

. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together,

. Use of a resistor between pin § and 7 will decrease gain and delay time.

. Common mode transient immunity in Logic High level Is the maximum tolerable (positive) dv,,,/dt on the leading edge of the
common mode pulse, V., to assure that the output will remain In a Logic High state (i.e., Vo > 2.0 V). Common mode
transient Immunity in Logic Low level is the maximum tolerable (negative) dv,,/dt on the trailing edge of the common mode
pulse signal, V;, to assure that the output will remain in a Logic Low state (i, Vo <0.8 V). -

ELECTRICAL CHARACTERISTIC CURVES (Ta = 25°C Unless Otherwise Specified)
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ELECTRICAL CHARACTERISTIC CURVES (TA 25°C Unless Otherwiss Specmed)
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Fig. 6. Test Circuit for Transient Immunity and Typlcal Waveforms
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S c1382 — c138
NON-INVERTING LOGIC INTERFACE INVERTING LOGIC INTERFACE
Vo1 - Vo -V, ’ - ’ UTPU
Ry (NON-INVERT} = l"_.:"—m . L ) 0o T
R . CMOS | SMOS | 7axx [ 7auxx | 7asxx [ ravLsxx| 7amxx
Ry INveRT} - YORU-Voui-Vor - INPUT e GH | Rz (521 | Ra (97 | By (1 | Rz (01 | Ra (517 | Rz (01 | R i1
. ¢ - CGMOS NON INV, | 2000
- ) _ } BV INV. 510
R = ——-——V"D"V"'“‘(e"*"’ ) CMOS | NON INV. | 510G
P : S t . jenv[ iv. 4700
WHERE: Vpp1: INPUT SUPPLY VOLTAGE 74x% —”2:","“ 212::
Voog: OUTPUT SUPPLY VOLTAGE NONINV. | 1800 | 1000 | 2200 | 750 | 1000 | 1000 | 1000 | se0
< Vpe : DIODE FORWARD VOLTAGE - 74LXX IRV, 100
. Vau1: LOGIC “§” VOLTAGE OF DRIVER NoNiv— 2000
H Voni: LOGIC “1" VOLTAGE OF DRIVER - FASXX =5 360
le  : DIODE FORWARD CURRENT . i atsxx] NN INV._| 2000
) Voix® SATURATION VOLTAGE OF MCC670 ; NV, 180
L LOADCURRENT THROUGH RESISTOR Rz - [7axx | NN, [ 2000
Iz : INPUT CURRENTOF OUTPUT GATE,  -° NV, 180

CURRENT LIMITING ~

RESISTOR CALCULATION - /RESISTOR VAL7UES FOR LOGIC INTERFACE




