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Description

The 6N135/6-L consists of a high efficient
AlGaAs Light Emitting Diode and a high
speed optical detector. This design provides
excellent AC and DC isolation between the
input and output sides of the Optocoupler.
Connection for the bias of the photodiode Features
improves the speed that of a conventional
phototransistor coupler by reducing the

w

e High speed — 1MBd typical

base-collector capacitances. The internal . Avail_ablesin rl;'c)ual-in-line,_ Wide lead
shield ensures high common mode transient spacing, Surface mounting package.
immunity. A guaranteed common mode e Storable output.

transient immunity is up to 1KV/ 1z sec. e UL, CSA approval

Functional Diagram

NC - e Vcc
Application
ANODE ~ ~ Vg ¢ High Voltage Isolation
}4’]{ e |solation in line receivers
Cathode <. ])' o Vo e Feedback element in switching
mode power supplier
NC | k\Lm GND e Power transistor isolation in motor
drives

6N135-L/136-L ¢ Interface between Microprocessor

system, computer and their periphe

Truth Table (Positive Logic) e Replace pulse transformers.
LED ouT
ON L e Replace slower optocoupler
OFF H isolators.

A 0.1uF bypass Capacitor must
be connected between Pin8 and
Pin5
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Ordering Information
Minimum CMR
Part Option dV/dt Ve CTR Remarks
(Vips) (V)
-L Single Channel, DIP-8
6N135 M-L 7 Single Channel, Wide Lead Spacing
S-L Single Channel, SMD-8
1000 10
-L Single Channel, DIP-8
6N136 M-L 19 Single Channel, Wide Lead Spacing
S-L Single Channel, SMD-8
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Package Dimensions

8-pin DIP Package (6N135-L / 6N136-L)

Year Codz *1 Week Code *2 Year Code *1 Week Code *2

':I_'—l iJ i] W 0] T OV [F
LE\JI{] | L\/ |

6N135 5405 6N136 6,540.5
Anode )J /%J

Anode
F cton ﬂ'd *3 : : : : I I 1 I
aclory Lode Ii,_| ]_,_h Ii|_| |_,_|:| Factory Code *3 |:|_,_| |_,_|:| |:|_,_| |_,_|:|

*1. Year date code.
*2. 2-digit work week.
*3. Factory identification mark
(Z : Taiwan, Y : Thailand).
Dimensions are in Millimeters and (Inches).

9.68+0.5 7.6210.3
(.381) (.3)

IR ¥ “Se o \
I /

‘ 3.3105 0.358% |,
(.130) (.014)

762 ~ 9.
2.54+0.25 0.540.1 B 62 ~ 998 .

® (019)
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Package Dimensions

8-pin DIP Wide Lead Spacing Package (6N135M-L / 6N136M-L)

Year Code ¥1 Week Code *2

Year Code *1 Week Code *2
o [ G [ aBon
L [\J:I:{] L]
6N135 65405 6N136 65405
. (256) (256)
Anade, /%J Anode, /’}]

Factory Code *3 Ejj_J ljtﬁ ELJ?J ljtﬁ Factory Code *3 Ej-__J [‘__jja i}—_‘} -
I I I I I I |

*1. Year date code.
*2. 2-digit work week.
*3. Factory identification mark
(Z : Taiwan, Y : Thailand).
Dimensions are in Millimeters and (Inches).

9.6820.5 . 7.620.3
(.381) (3)

R _ 35405 \_

= FF—F (138)
_ _ ’J__ _l J l 6.9£0.5
N/ (0.272)
2.810.5 \7 I ‘ 7.3£0.5 | 0.35:88
(.110) (.09) _"I"W
| _
2.5440.25 0.540.1 | 10.160.5 |
() (02) (4
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Package Dimensions

8-pin DIP Surface Mount Package (6N135S-L / 6N136S-L)

Year Code *1 Week Code *2 Year Code *1

Week Code *2

L A At
6

N 1 3 5 6.54+0.5 6N1 3 6 6.520.5
(.256) (.258)
pJ= 8]
Anode 7 Anode
Factory Code *3 1 1 | ! Factory Code *3 | | | !
NP }j ﬁ% NP Efj b*ﬂ ET_J %

*1. Year date code.

*2. 2-digit work week.

*3. Factory identification mark

(Z : Taiwan, Y : Thailand).
Dimensions are in Millimeters and (Inches).
9.6840.5 . 7.62£0.3
(.381) (.3)
35105
T FH ] G

| | | |
i | | 0.35£0.25 0.35%%
| ! 1 | ! 1 1 ! 1 | ! 1 r \.I Y 3

014) ] 1.040.25 (014)
1.240.1 25440.25 (.039)
(.047) (1) 10.1640.3
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Taping Dimensions

6N135S/136S-TA-L

#1.55¢0.05

F#

FO

—1.75£0.1
! !

I

oo @eﬁ%%eﬁ&%eﬁ&&eﬁ'—&eﬁ—

| |
|"rJ ﬁ 1 ‘ @I !@ 1 ‘ gJ Sia ! GE ! ! |"JllI F
e | wpe | e | me | e 4 L
.: | | ,' T ﬁ@ o %ﬁ .:
ﬁ; ‘oﬁii& ‘OJEI.'IGE ‘o axm ‘o ‘
s | —
| 0.340,05
l ﬂ T M *
J i
6N135S/136S-TA1-L
%%%@&%%&&@@7&%@{%&—
RG] T wEe T
I|I| _||_L_|_| I| il L_@__% L_%a______ _ | I W
‘I'_!T o 1 T!T I | eyl [l | ] 4&) II
el el R ER A
| | o1 |
) | 0.310.05
L l , -
Description Symbol Dimensions in millimeters ( inches )
Tape wide W 16 +£0.3(.63)
Pitch of sprocket holes PO 4+01(.15)
_ F 75+£0.1(.295)
Distance of compartment P2 2+0.1(.079)
Distance of compartment to compartment P1 12+£0.1(.472)
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Recommended Lead Free Reflow Profile

! : i 1
I
« tgPreheat
60 to 180 sec

25

!
|
)
I
I
i
- ;
i
I
)
|
)
I

4 Time 25°C to Peak ——»!

Notes:

Preheat and Seak:

Min Temperature (Tg,,,} = 150°C
Max Temperature (Tg,,.) = 200°C

o Time within 5°C of actual
3 Max Ramp-up Rate (T, to Tp): 3°C/s peak temperature
© g | MaxRamp-downRate (Tolo Tound: 8°C/ 7 1 ... 20-40sec
= i |
5 ' :
] 1
= TSMAX ———————————————————— = : tL :
i+~ 60to 150 sec
LY S—— ' ) ;

Liquidous Temperature (T ) =217°C
Peak Package Body Temperature = 260°C
Time 25°C to Peak Temperature = 8 minutes max.

Time (s'econcls)

Part No. : 6N135-L / 6N136-Lseries (Preliminary Version)
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Absolute Maximum Ratings*1

Parameter Symbol Min Max Units Note
Storage Temperature Tst -55 125 °C
Operating Temperature Ta -55 100 °C
Isolation Voltage Viso 2500 VRus
Supply Voltage Vee 15 \%
Lead Solder Temperature * 2 260 °C
Input

Average Forward Input Current I 25 mA
Reverse Input Voltage Vg 5 \Y,
Input Power Dissipation P 45 mW
Output

Output Collector Current lo 50 mA
Output Collector Voltage Vo 20 \Y
Output Collector Power Dissipation Po 100 mwW

1.Ambient temperature = 25°C, unless otherwise specified. Stresses exceeding the absolute maximum
ratings can cause permanent damage to the device. Exposure to absolute maximum ratings for long periods
of time can adversely affect reliability.

2.260°C for 10 seconds. Refer to Lead Free Reflow Profile.
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Electrical Specifications

Parameters Test Condition Symbol | Device Min Typ | Max | Units
Input
Input Forward Voltage I[F=16mA, Ta=25C Ve 6N135-L 1.4 1.7 \Y
Input Reverse Voltage Ir=10pA BVr E6N136-L 5 \Y
Detector
Current transfer rati lF=16mA;Vcc=4.5V; cTR ON135-L ’ 18 50 o
urrent transfer ratio TA=25°C :V0=0.4V ()

6N136-L 19 24 50

[F=16mA;Vcc=4.5V;

Logic low output voltage lo=1.1mA; Ty=25C Vo, ONT35L 018 | 04 v

| output voltage :z:gﬁq”;ﬁi‘;;‘fgv; 6N136-L 025 | 04
Logic high output current %fffzrg% Vo=Vee=15V lon gm gg:t 0.035 nA
Logic low supply current LD:;CETE)A\’/;/":Open locL gm ggt 400 wA
Logic high supply current I{:S;;AC \(/\O/ZZE?EV) lecH gm gg:t 1 wA
*All Typical at To=25C
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Switching Specifications

Parameter Test Condition Symbol | Device Min Typ Max | Units
Ta=25C
_ _ 6N135-L 0.09 1.5 us
Propagation Delay Time to (Ri=4.1K(2, lr=16mA) ¢
Low Output Level TA=25C PHL
(Ri=1.9KO), [-=16mA) 6N136-L 01 | 08 | us
TA=250C
6N135-L 0.8 1.5 S
Propagation Delay Time to | (Ri=4.1KQ, I;==16mA) ¢ a
High Output Level Ta=25C PLH
(Ri=1.9KQ. 1,=16mA) 6N136-L 04 | 08 | us
:fff 1A ,;ngifzvgg; 6N135-L | 1 KV/us
Logic High Common Mode L A ICMy|
Transient Immunity l-=0mMAV e =10VD-D: H
F »Vem pP-p;
R.=1.9KQ: Ta=25C 6N136-L 1 KV/us
e=ome };{g?ﬂ?ggg; 6N135-L | 1 KV/us
Logic Low Common Mode L P A ICM,|
Transient Immunity L
|,:=OmA;VCM=1 OVp-p,
R=1.9K 0" Too25C 6N136-L | 1 KV/ps
*All Typical at To=257C
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Isolation Characteristics

Parameter Test Condition Symbol Min Typ Max Units
Input-Output Insulation 45% RH, t = 5s, | 10 A
Leakage Current Vi0=3kVDC, To=25C -0 ' H
Withstand Insulation RH < 50%, t = 1min,

Test Voltage Ta =25°C Viso 2500 Vruis
Input-Output Resistance | V,.o = 500V DC Rio 10" Q

*All Typical at To=25C

Notes

1. A 0.1uF or bigger bypass capacitor for V¢ is needed as shown in Fig.1
2. Current Transfer Ratio is defined as the ratio of output collector current lo , to the forward LED input current IF,

times 100.
3. The 1.9K( load represents 1TTL unit load of 1.6mA and the 5.6K() pull-up resistor.

4. The 4.1KQ) load represents 1LSTTL unit load of 0.36mA and the 6.1K(2 pull-up resistor.
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Switching Time Test Circuit

Noise

Pulse
Generator

1]
tr = 5ns e -
Z5=5010 2
10% D.C. Ve
Iff < 100ps 5
mb
o
I Monitor
s 4

Ie Noise

— E Shield E‘ﬂcc W5V
+ i EVB RL
“ 3 ‘
A 1
8 1 EVO Vo
Ver = —JanD Tm uF Vo 5y
ij -
Switch at A: I = 0mA
+®\_'rcm v
Pulse Gen o /':-:‘:}"_ VoL
4 Switch at A : Ip =16 mA
Figure 2: Single Channel Test Circuit for Common Mode Transient Immunity
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Characteristics Curves
Figure 3: DC and pulsed transfer characteristics Figure 6: Current transfer ratio vs. input current
20 B _.== IF=40mA 2 T |
< Ta=25C et Feama ° La:25$ -
E .- - Tt IF=30mA E jormalize! m
e 15 __:___.-_:___-:;';;___,, F=26mA 515
E Bt IF=20mA 5 ‘\...,__\
o __..—-'—"'""'-_
3 10 Jde——T _—— . —
= [y  — IF=1EmA g 1 i
=) 3
g e IF=10mA 3
=] o — ]
o 5 £ 05
o IF=5mA E
o
=z
0 - 0
1 4 7 10 13 16 19
0 10 20 IF-Input Current-mA
VO-QUTPUT-V
Figure 4: Input current vs. forward voltage Figure 7: Current transfer ratio vs. temperature
7
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Figure 5: Logic high output current vs. temperature Figure 8: Small-signal current transfer ratio vs.
quiescent current
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Characteristics Curves
Figure 9: Propagation delay time vs. temperature Figure 10: Propagation delay time vs. load resistance
2000 | , 10
TPLH6N135-L
E 1500 ,/ TPLH at IF=16mA
3 ’ .
a z T =
B ’—_f —
S 1m0 /| = TPLHEN136-L S " TP?H a!t lFl mlm?
< / L S ';-{)_-:'_________ | Trramiom
3 ‘///” ,f”” 01 = T
& =00 f,f’/’
s ””,;’ TPHL6N136-L TPHL at IF=16mA
—_l | ermmrar-mmrs  TPHL6N135-L
0 | + . 0.01
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Notice

Specifications of the products displayed herein are subject to change without notice.

The products shown in this publication are designed for the general use in electronic applications such
as office automation equipment, communications devices, audio/visual equipment, electrical
instrumentation and application. For equipment/devices where high reliability or safety is required, such
as space applications, nuclear power control equipment, medical equipment, etc, please contact our
sales representatives.
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