Professional semiconductor 6N135 and 6N136

device manufacturer  H|GH SPEED1 MBit/s LOGIC GATE PHOTOCOUPLER

General Description

The 6N135, 6N136, devices each consist of an infrared

emitting diode, optically coupled to a high speed photo 11 1 CF
detector transistor. A separate connection for the photodiode BN13 X
bias and output-transistor collectorincrease the speed GK XXX

by several orders of magnitude over conventional phototransistor O

couplers by reducing the base- collector

capacitance of the input transistor. The devices are packaged ' H A P
in an 8-pin DIP package and available in wide-lead spacing and SMD option DIP-8

* High speed 1Mbit/s
* High isolation voltage between input
and output (Viso=5000 Vrms )
¢ Guaranteed performance from 0°C to 70°C
* Wide operating temperature range of -55°C to 100°C

* Pb free and RoHS compliant

Applications '
* Line receivers 1

* Telecommunication equipments

* Power transistor isolation in motor drives

* Replacement for low speed phototransistor photo couplers
* Feedback loop in switch-mode power supplies

* Home appliances

* High speed logic ground isolation
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Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Rating Unit

Forward current 3 25 mA
Peak forward current
(50% duty, 1ms P.W) IFp 50 mA
Peak transient current

Input (51 us PW,300ppS) IFtrans 1 A
Reverse voltage VR 5 \%
Power dissipation Pin 45 mW
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Professional semiconductor 6N135 and 6N136
device manufacturer  H|GH SPEED1 MBit/s LOGIC GATE PHOTOCOUPLER

Absolute Maximum Ratings (Ta=25°C)

Power dissipation Po 100 mW
Emitter-Base reverse voltage gmgg VEBR 5 \
Base current gmgg Is 5 mA
Output Average Output current lo(ave) 8 mA
Peak Output current lo(Pk) 16 mA
Output voltage Vo -0.5 to 20 \Y
Supply voltage Vee -0.5 to 30 \
Total Power Dissipation Pror 200 mwW
Isolation Voltage*1 Viso 5000 Vrms
Operating Temperature Torr -55 to 100 °C
Storage Temperature Tste -55to0 125 °C
Soldering Temperature*? TsoL 260 °C

Notes:
*1 AC for 1 minute, R.H.= 40 ~60% R.H. In this test, pins 1, 2, 3, 4 are shorted together, and pins 5, 6, 7, 8 are shorted together.

*2 For 10 seconds

Switching Characteristics

(TAa=0 to 70°C unless specified otherwise, IF=16mA, Vcc=5V)

Parameter Symbol Min Typ. Max. Unit Condition
P tion - 0.35 1.5 RL =4.1KQ, TA=25°C
ropagation g\ 135

Delay Time - - 2.0 Ri=4.1KQ
to Logic — TPHL us
Low - 0.35 0.8 R.=1.9KQ, TA=25°C
(Fig.8) 6N136

- - 1.0 RL =1.9KQ

- 0.5 1.5 RL =4.1KQ, TA=25°C
Propagation 6N135 -
DelayTime _ 1p/H - - 2.0 s RL =4.1KQ
MighFa.s)  6N136 : 0.3 0.8 R =1.9KQ, TA=25°C

- - 1.0 RL =1.9KQ
Common
Mode IF=0mA , Vem=10Vp-p,

. 1,0 - -
Transient 6N135 000 Ru=4.1KQ, Ta =25°C
Immunityat —————  CM
Logic High ~ 6N136 " 1.000 ) ) VIiS 1= omA |, Veu=10Vp-p,
(Fig 9)*3 ’ RL=1.9KQ, Ta =25°C
Common
Mode IF = 16mA , Vcm=10Vp-p,
Transient EN1T35 CML 1,000 B B Vs RL=4.1KQ, Ta =25°C
Immunity at 6N136 1,000 IF = 16mA , Vem=10Vp-p,
'(-;9'% )'-OW ’ - - RL=1.9KQ, Ta=25°C
ig.9)+3

* Typical values at Ta = 25°C
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Professional semiconductor 6N135 and 6N136
device manufacturer  H|GH SPEED1 MBit/s LOGIC GATE PHOTOCOUPLER

Electrical Characteristics (TA=0 to 70°C unless specified otherwise)

Input
Parameter Symbol Min. Typ. Max. Unit Condition
Forward Voltage \3 - 1.45 1.8 \Y IF =16mA
Reverse Voltage Vr 5.0 - - \Y Ir = 10pA
Temperature coefficient of o _
forward voltage AVF/ATA - -1.9 - mV/°C IF =16mA
Output
Parameter Symbol Min Typ. Max. Unit Condition
IF=0mA, Vo=Vcc=5.5V,
= 0.001 0.5 TA=25OC
Logic High Output Current loH 0.01 1 pA IF=0mA, Vo=Vcc=15V,
} ) Ta=25°C
- - 50 IF=0mA, Vo=Vcc=15V
: ) IF=16mA, Vo=0Open,
Logic Low Supply Current lecL 140 200 HA Vee=15V
IF=0mA, Vo=0Open,
| ocic Hioh Suool Cument | - 0.01 ! o Veos15V, Ta=25°C
ogic High Supply Curren CCH _ _ , IF=0mA, Vo=Open,

Vce=15V

Parameter Symbol Min Typ. Max. Unit Condition
6N135 7 ] 50
"~ B6N136 IF = 16mA Vo = 0.4V,
Vcc=4.5V, Ta=25°C
Current Eijggg 19 - 50
Transfer [ — CTR %
Ratio 6N135 5 _ _
-~ BN136 IF = 16mA Vo = 0.5V,
EF4502 15 ; . Vce=4.5V
EF4503
IF=16mA lo = 1.1mA,
oNss - 0.18 0.4 Veo=4.5V, Ta=25°C
6N136
EF4502 _ 0.25 0.4 IF = 16mA ,lo = 3mA,
Logic Low EF4503 ' ' Vee=4.5V, Ta=25°C
i CeNtas Vor v | 16mA ,lo =0.8mA
Voltage . B F= 16mA ,lo =0.8mA,
? & 0.5 Vcc=4.5V
6N136
EF4502 ] ] 0.5 lF= 16mA ,lo=2.4mA,
EF4503 ' Vce=4.5V
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Professional semiconductor 6N135 and 6N136
device manufacturer  H|GH SPEED1MBit/s LOGIC GATE PHOTOCOUPLER

RATING AND CHARACTERISTIC CURVES

Fig.1 Forward Cument vs. Forward Voltage Fig.2 Mormalized Current Transfer Ratio
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Professional semiconductor 6N135 and 6N136

device manufacturer  H|GH SPEED1 MBit/s LOGIC GATE PHOTOCOUPLER

RATING AND CHARACTERISTIC CURVES

Fig.7 Propagation Delay vs. Temperature
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Figure 8 Switching Time Test Circuit & Waveform
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Note:

*3 Common mode transient immunity in logic high level is the maximum tolerable (positive) dVcm/dt on the leading
edge of the common mode pulse signal VCM, 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) dVcm/dt on the trailing
edge of the common mode pulse signal, VCM, to assure that the output will remain in a logic low state (i.e., VO <
0.8V).
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Professional semiconductor 6N135 and 6N136
device manufacturer  H|GH SPEED1 MBit/s LOGIC GATE PHOTOCOUPLER

Soldering parameters

Pb-Free assembly

Reflow Condition
(see as bellow)

-Temperature Min (Ts(min)) +150°C FIG5: Reflow condition
tp
Pre -Temperature Max(Ts(max)) +200°C Tob o
Heat Ramp- - Cr iica 1Zo ne
-Time (Min to Max) (ts) 60-180 secs. . T T
. t
Average ramp up rate (Liquid us Temp
N TS(max) E
(Tu) to peak) 3°C/sec. Max i Ramp-
Ts(max) to TL - Ramp-up Rate 3°C/sec. Max ;ep Prehect
Ts(min)
-Temperature(TL)(Liquid us) +217°C er —e
Reflow e
-Temperature(tL) 60-150 secs. 2 L fimeto peak 1 —
I 1 Time
Peak Temp (Tp) +260(+0/-5)C femperatue
°C
Time within 5°C of actual Peak Temp (tp) 30 secs. Max
Ramp-down Rate 6C/sec. Max
Time 25°C to Peak Temp (Tp) 8 min. Max
Do not exceed +260°C

Package Dimensions & Suggested Pad Layout
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