TOSHIBA PHOTOCOUPLER

SEMICONDUCTOR
TOSHIBA

6N138, 6N139

TECHNICAL DATA GaAfAs IRDE & PHOTO IC

(6N138)
CURRENT LOOP DRIVER.

LOW INPUT CURRENT LINE RECEIVER.
CMOS LOGIC INTERFACE.

The TOSHIBA 6N138 and 6N139 consists of a GaAfAs infrared
emitting diode coupled with a split-Darlington output configuration.

A high speed GaAfAs IRED manufactured with an unique LPE
junction, has the virtue of fast rise and fall time at low drive
current.

® Isolation Voltage : 2500Vrms (Min.)

®  Current Transfer Ratio
: 6N138 - 300% (Min.) Ip=1.6mA)
: 6N139 - 400% (Min.) IF=0.5mA)

® Switching time : 6N138

tpH1,=104s (Max.)

tpL.H =355 (Max.)
6N139 - tpHI,=1xs(Max.)
tpLH="us (Max.)
® UL Recognized : UL1577, File No. E67349
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Weight : 0.54g
PIN CONFIGURATION (TOP VIEW)
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The information contained herein is presented only as a guide for the app!icatiops of our prodgcts. No respo_nsibility is assumed k}y GN 1 38 - 1
TOSHIBA CORPORATION for any infringements of intellectual property or other rights of the third parties which may result from its use.
No license is granted by implication or otherwise under any intellectual property or other rights of TOSHIBA CORPORATION or others. @ 1996 — 4 — 8

@ These TOSHIBA products are intended for use in general commercial applications (office equipment, communication equipment, measuring
equipment, domestic appliances, etc.). please make sure that you consult with us before you use these TOSHIBA products in equipment which
requires extraordinarily high quality and/or reliability, and in equipment which may involve life threatening or critical application, including but
not limited to such uses as atomic energy control, airplane or spaceship instrumentation, traffic signals, medical instrumentation, combustion
control, all types of safety devices, etc. TOSHIBA cannot accept and hereby disclaims liability for any damage which may occur in case the
TOSHIBA products are used in such equipment or applications without prior consultation with TOSHIBA.
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SEMICONDUCTOR
TOSHIBA 6N138, 6N139

TECHNICAL DATA

(6N138)
MAXIMUM RATINGS* (Ta=0°C to +70°C)

CHARACTERISTIC SYMBOL RATING UNIT
Forward Current (Note 1) Ip 20 mA
A [Pulse Forward Current Igp™ 40 mA
ﬂ Total Pulse Forward Current Ipp™ 1 A
Reverse Voltage VR 5 \'
Diode Power Dissipation (Note 2) Pp 35 mW
e | Output Current (Note 3) Io 60 mA
S Emitter-Base Reverse Voltage VEB 0.5 \Y
;Cﬂ) Supply Voltage Vee™ —0.5 to 18 A%
: Output Voltage vo*? —0.5 to 18 A%
a Output Power Dissipation (Note 4) Po 100 mW
Operating Temperature Range Topr 0 to 70 °C
Storage Temperature Range Tstg —55 to 125 °C
Lead Solder Temperature (10s) ™ Tsol 260 °C
Tsolation Voltage (Imin., R.H.= 60%) BVg™ 2500 Vrms
3540 Ve

*  JEDEC Registered Data

** Not Registered JEDEC

*1 50% duty cycle, 1ms pulse width
*2 Pulse width 1us, 300pps

*3 6N138--- —0.5 to 7V

*4 1.6mm below seating plane
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SEMICONDUCTOR

TOSHIBA

TECHNICAL DATA

6N138, 6N139

(6N138)

ELECTRICAL CHARACTERISTICS

OVER RECOMMENDED TEMPERATURE (Ta =0°C to +70°C, Unless otherwise noted)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. [*5TYP.|MAX.| UNIT
Ig=0.5mA, Vo =04V 400 800 | —
Current Transfer | 6N139 OTR* Vgog=4.5V .
Ratio (Note 5, 6) Ip=1.6mA, Vo=0.4V 500 | 900 | — ’
6N138 Vee=4.5V 300 | 600 | —
Ip=1.6mA, In=6.4mA
Vog=45Y — 01| 0.4
_ 6N139 Ip=5mA, Ig=15mA — | 01 04
Logic Low Output v Vee=4.5V v
Voltage (Note 6) OL IF=12mA, Ig=24mA 0.2 04
Voo=4.5V T ) )
If=1.6mA, Ig=4.8mA
6N138 Voo=45V — 01| 04
Logic High Output| 6N139 - Ir=0mA, Vo=Vcc=18V — 0.05 | 100 A
Current (Note 6) | gN138 OH Ip=0mA, Vo=Voc=7V — | 005] 250 | “
Logic Low Supply Current Ip=1.6mA, Vo=0Open
(Note 6) | 1CCL | voo=5V — | 02| — | mA
Logic High Supply Current _ _ _
(Note 6) IccH Ip=0mA, Vo=O0Open, Voc=5V| — 10 — nA
Input Forward Voltage Vr* Ig=1.6mA, Ta=25°C — 1.65( 1.7
Input Reverse Breakdown *
Ir=104A, Ta=25° — -
Voltage BVR R=10xA, Ta=25°C 5
Temperature Coefficient of _ o
Forward Voltage AVE/ATa | Ip=1.6mA — | =19| — |mV/°C
Input Capacitance CIN f=1MHz, VFp=0 — 60| — pF
Resistance (Input-Output) R10 Vi.0=500V (Note 7) RH.=60% | — 1012 — Q
Capacitance (Input-Output) Cr.o f=1MHz (Note 7)| — 06| — pF
** JEDEC Registered Data.
*5 All typicals at Ta=25°C and Voo =5V, Unless otherwise noted.
6N138 -3
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SEMICONDUCTOR

6N138, 6N139

TECHNICAL DATA
(6N138)
SWITCHING SPECIFICATIONS (Ta = 25°C, V¢ =5V, Unless otherwise specified)
TEST

CHARACTERISTIC SYMBOL CIRSCUIT TEST CONDITION MIN. | TYP. | MAX. [UNIT
Propagation Delay 6N139 IF:O.5mA, RL:4.7kQ —_ 5 25
Time to Logic Low tpHL* 1 Ip=12mA, R,=270() — 0.2 1 us
at Output (Note 6, 8) | 6N138 Ip=1.6mA, R =2.2kQ | — 1| 10
Propagation Delay 6N138 Ip=0.5mA, R,=4.7k( | — 5| 60
Time to Logic High tpLH* 1 Ip=12mA, RL=27OQ — 1 7 y7iss
at Output (Note 6, 8) | 6N139 Ip=1.6mA, R[,=2.2kQ | — 4| 35
Common Mode Transient

Ip=0mA =2.2k{)

Immunity at Logic High CMyg 2 \f O_ 460571‘ — 5000 — |V/us
Level Output (Note 9) CM=200Vpp
Common Mode Transient
Immunity at Logic Low CMj, 2 3‘_1;62:)%’\71{1‘_2'21{0 — | =500 — [V/us
Level Output (Note 9) CM= LS

* JEDEC Registered Data.

NOTES :

1.
. Derate linearly above 50°C free-air temperature at a rate of 0.7mW/°C.
. Derate linearly above 25°C free-air temperature at a rate of 0.7mA/°C.
. Derate linearly above 25°C free-air temperature at a rate of 2.0mW/°C.
. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current,

2} QU O N

oo

Derate linearly above 50°C free-air temperature at a rate of 0.4mA /°C.

Io, to the forward LED input current, Ix, times 100%.

. Pin 7 Open.
. 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 5 and 7 will decrease gain and delay time.
. Common mode transient immunity in Logic High level is the maximum tolerable

(positive) dVM /dt on the leading edge of the common mode pulse, Vo), to assure that
the output will remain in a Logic High state (i.e., Vo>2.0V).

Common mode transient immunity in Logic Low level is the maximum tolerable
(negative) dVop/dt on the trailing edge of the common mode pulse signal, Vo, to
assure that the output will remain in a Logic Low state (i.e., V0 <0.8V).
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SEMICONDUCTOR
TOSHIBA 6N138, 6N139

TECHNICAL DATA

(6N138)
TEST CIRCUIT 1.

Iy
| PULSE GEN
0 I Zo =500 I
tf=>5ns — E E—-—o +5V
Vo — 5V
2 71 sRm
(SATURATED / 10% DUTY CYCL }/ﬁ 7] # R,
A = -
RESPONSE)| 22V JLY o, LrEso0us Vo
! (e
i
Vo —%}10% 90% 5V
(NON- \90% 104 < Cr i ' o
SATURATED X Cr, is approximately 15pF which includes probe
RESPONSE) br L3 and stray wiring capacitance.
TEST CIRCUIT 2.
< R
| [ Bl o +5V
400V — 7_90(7 10% tr, tf= 0.64/,{8 l e
Mo 10%;‘2 C S’§ LE},;, 7] i@
oV
i br I tf BQ\A !_E : li—o Vo
4
Vo o 5V % [4] 5
SWITCH AT A : Ip=0mA VFF +VCM
M= .
SWITCH AT B : Ip=1.6mA PULSE GEN.
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