6N135 6N136 High Speed 1MBit/s Logic Gate

#%i& Description

6N135.6N136 B—MATRBERNSEICHESEE , BH—1 850nm A9 AlGaAs LED JEZEBEE— 1SR

J6 BB NzRAER. B TINERRNBLEREEEBRNRMEE , TUBIREENREBNBE , EREL
&4 S RIAERSRRIES 100 =,

6N135, 6N136 is a high-speed optical coupler for single channel, consisting of an 850nm AlGaAs

LED optically coupled to a high-speed photodetector. A separate connection for the bias of the

photodiode

improves the speed by several orders of magnitude over conventional phototransistor optocouplers by
reducing the base-collector capacitance of the input transistor.

1514 Features

SRR IMBIt/s
High bit rate: TMBIt/s

WAN-HHREEEE (Viso=5000 Vrms) . AL SEINE
High isolation voltage between input and Meet reinforced insulation standards
output(Viso =5000 Vrms ) . ELHANE: UL 1577, VDE DIN EN60747-5-5
FRTIL (VDE 0884-5) , CQC11-471543-2022
TTL Compatible Safety standards approval: UL 1577, VDE DIN
BN RE T EN60747-5-5 (VDE 0884-5) , CQCI11-471543-
Open-Collector Output 2022
RZF Applications E(&% Truth table
CMOS-LSTTL-TTL B9 A
Output interface to CMOS-LSTTL-TTL LED Vo
BIERE OFF H
Telecommunication equipment ON L
BRI FRINERAERE
Power transistor isolation in motor drives
BEMEENRREBE R
Replacement for low speed phototransistor
photo couplers
$15HFIEE Package and Schematic Diagram
—Il Pin Configuration
:j 7] 1NC 8.VCC
2. Anode 7.VB
I' 3. Cathode 6VO
ps MDS :| 4. NC 5.GND

i TESID 5 F0 8 2@ iuERE— 0.1uF RS IR AR,
Note: 0.1uF bypass capacitor must be connected between pins 5 and 8.
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6N135 6N136 High Speed 1MBit/s Logic Gate

FEmESiEZ#N Order Code

6N13X - UNY - W (V) (Z2)
@ @ @ ® O 6

@ F=RZE7I Product Series (X: 5, 6)

© HELRZEAY Lead Frame ( Cu: §@1EZR Copper)

® RPEEEY Epoxy Type ( H: &pg Halogen-free)

@ TR Package (D:DIP; S: SMD)

® BHTIERESBE Device Operating Temperature Range (4 SBEIZEESEZH Special Range need to
be filled in or left blank)

® WEBxh 7D Internal Supplementary Code (¥ s&E=H Number or None)
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6N135

6N136

High Speed 1MBit/s Logic Gate

BEM=ZHSE Insulation and Safety related specifications

b= oS ME L2174 &
ltem Symbol Value Unit Remark
[eEagEEs MBNIRZ Bt , A RIEIERRE
Creepage Distance L >7.6 mm Measured from input terminals to output terminals,
Pag shortest distance path along body
fas MNENImEELE , BY=S&REER
U ) L >7.6 mm Measured from input terminals to output terminals,
Clearance Distance shortest distance through air
FIRIEE o o4 RSN BRI
Insulation Thickness ' mm Insulation thickness between emitter and detector
IE{EFEREEE
Peakmlsolation Voltage Viorm 1500 Vpeak DIN/EN/IEC EN60747-5-5
BRI
Transient isolation voltage Vior 7000 Vpeak DIN/EN/IEC EN60747-5-5
s , = Viso >5000 vrms For 1 min
Isolation Voltage
RFR2%4 Absolute Maximum Ratings (Ta=25°C)
E ws el g
HYIERRAER
i IF (avg) 25 mA
DC/Average forward input current
IEBEERMARR (50%4ZtE, Tms p.w) - .
Peak forward input current (50% duty cycle, T ms p.w.) IF 0 m
K5t RENEBE y ] '
Input Reverse input voltage ¢
IEEBSBARR (BkEE<us pw, 300pps) 1 A
Peak transient input current (<1ps p.w., 300 pps) IFwans)
AT
BAIDFE - 9 " .y
Input power dissipation
FRIRERE
Supply voltage Vee 0.5-30 v
TR LN
Output current o 8 mA
IE{EBHER
Peak output current logy 16 mA
R I
output Output power dissipation Po 100 mw
HBHEE
Output voltage Vo 05-20 v
e -ERREEE
. \/EBR 5 \/
Emitter-base reverse voltage
HiREBR
*&E@/ 1L |B 5 mA
Base current
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6N135 6N136 High Speed 1MBit/s Logic Gate

e we g iy

Parameter Symbol Rating Uniit
TIRRE
Operating Temperature Topr -40 ~+100 c
FEEE
Storage Temperature Tsig -55~+125 C
I2EERE N .
Soldering Temperature Tl or 10 sec

HFIR{ESRMH Recommended Operating Conditions

o %8 BME | K By
Parameter Symbol Min Max. Unit
E’Egjfipply Voltage Vee 45 18 v
3z
i)?/:aargblnput Current (ON) lrony 6.0 200 MA
iéolz:)\janErJflnput Voltage (OFF) Veorn 0 13 v
S /EB =
}Cz)ﬁigtriig Temperature Ta 40 +100 C
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6N135 6N136

High Speed 1MBit/s Logic Gate

iS5 E2%] Electro-optical Characteristics (Ta=25°C)

o e &l B | RE | OBK | gy
Parameter Symbol Condition Min. Typ. Max. Unit
LR V F=16mA 145 1.7 Vv
Forward Voltage ' F=m - ' ‘
V-T i REEZFEE
Input Reverse Breakdown Voltage BV k=100A > 20 ) v
ERBERTRERE AVL/AT L 6mA 16 v/C
Diode Temperature Coefficient FeA F=om - ‘ - mv/
Vee=15V
SRR =0mA - . 1 LA
. ICCH V, :O en
e High Level Supply Current 0=LUp
e _ o
Ta=0~70°C - . 2 LA
Output Vee Z15v
{REB eI R « =
" ”“l c lect F =16mA _ 50 200 LA
Low Level Supply Current Vo =Open
|F =0mA
Vo =Vee =55V - 0.001 05
SRR =
eI on k=0mA _ 0.005 1 UA
HIGH Level Output Current Vo =Vcc=15V
TA=0-70°C
Vo=Vec=15V - - 50
Ehs F=16mA
Transfer 6N135 Vee=4.5V - 0.1 04 \Y%
Characteristics | fRFEFHIRBE Vo, lo=T1mA
LOW Level Output Voltage k=16mA
6N136 Vee=4.5V - 0.1 04 \%
b=3mA
BB 6N135 F=16mA 7 18 50
_ CTR Vee=4.5V %
Current Transfer ratio* 6N136 V=04V 19 24 50
. Ry <50%
IREsrEE 0
" ) Viso Ta =25°C 5000 - - Vems
Isolation Voltage o <50UA
IREsFErE
Isolation Resistance Rio Vio =500V - 10% - Q
REEE
Isolation Resistance Gro f=IMHz B 06 ) Pk

E L BREmEL=/Ix 100%.
Note*: CTR=I¢/lrx 100%.
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6N135 6N136

High Speed 1MBit/s Logic Gate

F&45ME Switching Specification

2 a4 B | BE | BXK | sy

Parameter Symbol Condition Min. | Typ. | Max. | Unit
S EERIER T 6N135 k=16mA, R =4.1kQ _ 1300 | 1500
Propagation Delay Time to High Output Level P 6N136 =16mA, R .=1.9kQ 600 800 ns
R ERER T 6N135 F=16mA, R =4.1kQ i} 200 | 1500
Propagation Delay Time to Low Output Level o 6N136 F=16mA, R =19kQ 200 | 800 "
SR RSN 6N135 | R=41KQ | Ta=25°Clr=0mA
Common Mode Transient Immunity at High | |CMy] [VCM|=10V(Peak) | 1000 - - V/us
Output Level 6N136 | R =1.9KQ C.=15pF
T HH IR FB R BRI 6N135 | R =41KQ | Ta=25°Clr=16mA
Common Mode Transient Immunity at Low | |CM.] [VCM|=10V(Peak) | 1000 _ _ V/us
Output Level EN136 | R =19KQ CL=15pF
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6N135 6N136

High Speed 1MBit/s Logic Gate

HIRVEEYSERI4E Typical Electro-Optical Characteristics Curves

ed CTR

Normaliz

[maA)

Jrrent

Dkl &

Fig.1 Normalized CTR vs. Input current

Normalized
F=16mA
Vo=0.4V
Vee =5V
Ta=25°C

10 13 16 9 22

nput current l{ma)

Fig.3 Output current vs. Output voltage

Condition
Vee =5V
Ta=25°C

r F=5mA

[==]

10 20

utput voltage ValV)

Fig.5 Propagation Delay Time vs. Ambient temperature

Time Tplus)

pagation Dela

Fro

Condition
F=16mA 5
F
Vee =5V -
R =1.9kQ -
- 1=
7777777 RL=4.1kQ -
"d"'
-
-
-
P tpH
-
____._-sﬁ—'{
60 40 20 0 20 0 G0 ED 100
Ambient temperature TA™C)
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Fig.2 Normalized CTR vs. Ambient temperature

ized CTR

WNorma

GO

Normalized
lF=T6mA
Vo=0.4V
Vee=5V
Ta=25°C

An 20 0 20 40 B0

" 5
Ambent femperature [ &

Fig.4 High level output voltage vs. Ambient temperature

10
=
[~
l': L ]
:
._"7_ Q.01
0.001

Condition
IF=0
Vo=Vcc=5V

G0 40 -20 0 20 40 60 BO

Amblent temperature Fa{™l)

Fig.6 Propagation Delay Time vs. Load resistance

1600

1,400

1,200

Condition
Ve =5V
Ta=25°C

—— =16mA

Load resistance R (kL)



6N135 6N136 High Speed 1MBit/s Logic Gate

FrEadElitEB g Witch Time Test Circuit

Palse Generator

Tr=5ns
Fa=S00
1% DuCyele
T=l0lms .
VOO
| 8

" V3
Ll
2 Y " RL§

' EL V() T
3 6 -L:

GND =—(1=15pF

¥

]

Vo

8/13



6N135 6N136 High Speed 1MBit/s Logic Gate

CMR i BB Test Circuit for Common Mode Transient Immunity

VCe
A 1 8 4,
] LED 1”_4_" 0, 1uF =I= .
i 2 1§ 7 |
+
— LED} 1I.{:I Cutput
T 3 G -} (VO
| JI
h'ﬁ GND
4 2 |
{ | i WM
N/ -
Pulse Gen
Vg ¥ 5\/

CMy : Switch at B (I = 0 mA)

Vo i VoL

CM_: Switch at A (IF =16 mA)
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6N135 6N136 High Speed 1MBit/s Logic Gate

YMIZR~T Outline Dimensions

DIP8
_% @ ﬂ;_
3 4 H-
K +
B -
,,-’_]L]__ q;g,
SMD8

HAHH
9
.

nlnNaln
e
JE\

i
oo

{7 Unit: mm
BB R R Recommended Pad Layout
i .
TN
RN
] =
NEN
RoaNzclacRas
E8{7 Unit: mm

E: EERFRENEL
Note: The picture above is the front view of the product.
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6N135 6N136

High Speed 1MBit/s Logic Gate

BliREBE %R Solder Reflow Profile

; S |
T B e P
o -f"'#T-'-D T o
: 7~z >
z A %
E T M e o
:
o o LY
E Ts Min, S L]
b= - ¥ e b
E’ l,-'i ts \x\
-
=1 !
W I
& /
m i
- /
m l,-'
[+ Iy
/
i
25°C
|
Time (s)
;e s B/E 7| iy
tem Symbol Min. Max. Unit
FUNRE
T 1 2 °
Preheat Temperature > >0 00 C
TR 8
0
Preheat Time ts 60 12 s
FHRIRER 5 -
Ramp-Up Rate (T, to Tp) b -
RIEERE T 17 °C
Liquidus Temperature L
MEsF T
Time Above T, b 60 150 s
IEERE
Peak Temperature Te - 260 C
Te #2(Te-5)F0 To ZIEDAORTE] . 30
Time During Which Tc Is Between (Tp-5) and Tp P B s
PR . s
Ramp-down Rate(Tp to T)) B B

3F Note:

ENAEPTROREEARERM FHTEIRIE , &S TREBE =X,

Reflow soldering is recommended at the temperatures and times shown, no more than three times;
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6N135 6N136 High Speed 1MBit/s Logic Gate

HIEE B EMZE Wave Soldering Profile

&
300
260+0/-5°C Wave temperature , 10sec

250 First wave Second wave
L
o 200
= +200°C/sec -5%C feec
&
E 150 + 250 fel
2 30 to 80 sec
§ 100
=

Preheat 2one
&0 25 to 140°C

0 30 &0 90 1120 150 180 210 240
Time (sec)

FT18EkIRHE Soldering with hand soldering iron

A FIERIRNB T mRESrEmli,
Hand soldering iron is only used for product rework or sample testing;
B. FIMEHURESK: 1R 360°C + 5°C, RJME<3s,
Hand soldering iron requirements: Temperature: 360°C + 5°C, within 3s.
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6N135 6N136 High Speed 1MBit/s Logic Gate

2% Packing

B C/R% Summary table

FONESR
HE a5 SYE #SNE @ AR BERSHUE BME - &i*
s 380*360*365 | ks 50 AESkR | %
(] % % = &S /55 * % | * *
SMD8 ($330mm &) 1FR/&E | 28/8 | 10&8/48 |450%390*0.1mm| 340*60*340mm - §225 100
CES 53572757300 | o (EmsaiE, 75
m = s e = /55 SE] *128*% !
PP8 1 (s00rtotimm) | #°7VE | SOB/R | 0mAE | BB | seTegnomm | i
Package - Quantity | Quantity | Quantity | Antistatic Bag ficati Carton
Type et e per Reel | per Box | per Carton| Specification B Spection Specification e
Leave 50 spaces at
Reel(®330 340*60*340 | 380*360*365
SMD8 e (3 mm 1k pcs/reel 2 reels | 10 boxes 450%390*0.Tmm the beginning and 100
ue) /box /en mm mm spaces at the end
Endplug (blue) and
525*128*56 535*275*300
DIP8 Tube 45pcs »0 10boxes/ct NA Endplug (white) keep
(500*12*1Imm) /tube | tubes/box n mm mm N
the direction
B KREEIE Tube B RH5E 3 Tape & Reel
) \fEHE: 22500 R, 1) BHEH=: 1000 R,
Qty/ctn: 22500pcs Qty/reel : 1000 pcs.
2) WBZEE: Inner packing: 2) BfEEE 20000 H,
= V=) Qty/ctn: 20000 pcs.
45pcs/tube 3) RWEE: BE2 £,
im0 & Inner packing: 2 reels/box.
50 tubes/box 4) ==& Schematic:

3) ~EE Schematic:

'é (P2) 2:0.1 (P)12£0.1 (Po) 40.1 (Do)1.55-83
— ‘IJ—T - (T) 0.4+0.05
§$$€>$$$$$$é}d}$$%$$
: L BrTEEr EETE ]
S HECERE T ]
WA g
ﬁ&ﬁ%i D1 01.5510.05/

g7 Unit: mm
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