AN\ A9TE

& R TR 6 #5

Darlington Photo Coupler

AT6N139

Product Data Sheet

AOTE DCC
RELEASE

SERBESOEHNEBIRAF

TAIWAN AOTE SEMICONDUCTOR TECHNOLOGY CO. LTD

www.aotesemi.com




ANQTE ATEN139

iR Description

AT6N139 BITARFE—REMEMSEECENREHEBASHEZ BAESERERL. 0.5 mARJ LED BiRE 0 &
70°C WIERESBENAIRIE 400%8IR/NEFREREL. AIERT CMOS,  LSTTL stEAhEINFER .

The AT6N139 uses a Light Emitting Diode and an integrated high gain photodetector to provide extremely
high current transfer ratio between input and output.A 400% minimum current transfer ratio is guaranteed
over 0 to 70°C operating range for only 0.5 mA of LED current. It can be used in CMOS, LSTTL or other low
power applications.

151 Features

- SERERLL . BEE 2000% « SELHEER : 60mA
High current transfer ratio: 2000% typical High output current: 60 mA

« [REAERERK: 0.5mA « fFELHNE : UL1577, VDE DIN EN60747-5-5
Low input current requirements: 0.5 mA (VDE0884-5) , CQC11-471543-2022

- TTLFSHL : Vo HEYE 0.1V Meet Safety standard I: UL 1577, VDE DIN
TTL compatible output : 0.1V VOL typical EN60747-5-5 (VDE 0884-5) , CQC11-471543-

o EfMEAIRHEREZANED 2022
Base access allows gain bandwidth adjustment

Fi B8 Applications W{EZFR Truth table

- (RO D v

Low input current line receiver
= EIA RS-232C 0O

EIA RS-232C line receiver ON L
- 117 V R RS e ReR

117 V ac line voltage status indicator
- RIDFERS - S

Low power systems — ground isolation

OFF H

HEMREE Package and Schematic Diagram

Pin Configuration
LNC 8.VCC
2. Anode 7.VB

3.Cathode gVO
4.NC 5.GND

DIP8 SMDS8

TEEVES 1B 5 70 8 ZIAlZEE 0.1uF FERREBA.
Note: A 0.1uF bypass capacitor must be connected between pins 5 and 8.
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ENERERE
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ANQTE ATEN139

FRBEES®LSMNU Order Code

AT 6N139 - UNY - W (V) (ZZ

@ @ ® @ 6 ® @
@ AEME Company Code (AT: B2%5 Aote)
@ rFEER &% Product Series ( 6N139)
OIELRKE! Lead Frame ( Cu: §@HEZE Copper)
@ MAS2ET Epoxy Type (H: Fopg Halogen-free)
® $H%EAZ Package (D:DIP; S: SMD)
® 24T REREESeE Device Operating Temperature Range (45 BEIZEEEEZH Special Range need to
be filled in or left blank)
@ WEBNFE Internal Supplementary Code (#=Fai#&ZH Number or None)

EJ = {§ B Marking Information

« Epzpeh AT SgsaigEake | OGO
“N" denotes LOGO I—I

]
]

Ep=zep "Y" (LRSS ; A(2018),B(2019),C(2020) ... ...
"Y" denotes YEAR : A(2018), B(2019), C(2020)... ...
EpPsR WW RS

"WW" denotes Week' s number

El=h "N REHAL

“N" denotes the day of the week

BNy "H" RE=

“H" denotes Halogen-free

>N

[
— o
L] ==
= —
L] = eo
T
]
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AN 2QTE ATEN139

HBEMBMER Insulation and Safety related specifications

me s 0 B &
Rem Symbol Value Unit Remark
[erasEms MNENHRERL | IBAMARIEIERIRE
L >76 mm Measured from input terminals to output terminals,

Creepage Distance shortest distance path along body

MNEINRE it , B SRaEE

(RS . . .
FIRNS ) L >76 mm Measured from input terminals to output terminals,
Clearance Distance . .

shortest distance through air

HesRRE T 204 o REREIIRNEE Z BRREERE
Insulation Thickness ) Insulation thickness between emitter and detector
IE{ERREEFEE

1500 -5-
Peak Isolation Voltage Viorw Voesk DIN/EN/IEC EN60747-5-5
BSIREEE

7 -5-
Transient isolation voltage Viorw 000 Voesk DINENAIEC EN60747-5-5

& A

BM%E.E}_ Viso >5000 Vrms For1 min
Isolation Voltage

% IR £ & Absolute Maximum Ratings (Ta =25°C)

E s ME | Bl L A
Parameter Symbol Min Max. Unit
RN
2
Average Forward Input Current frve - 0 mA
EERNER
Peak Forward Input Current Irpx _ 40 mA
(50% Duty Cycle, 1 ms Pulse Width)
P BB
Input Peak Transient Input Current Trrany _ 10 A
(<1 ps Pulse Width, 300 pps)
RIEEE
\Y
Reverse Voltage Ve - >
%%
35 W
Input Power Dissipation P - m
ntaslzzhi
60
Output Current (Pin 6) b - mA
REHR-ER R ERBE v 05 v
i Emitter Base Reverse Voltage (Pin 5-7) £ ) '
output EERERERNHIH R R
Ve -0.5 18 \
Supply Voltage and Output Voltage
I
1 W
Output Power Dissipation Po - 00 m
SUES
135 W
Total Power Dissipation Pr - m
TERE
. -40 0
Operating Temperature To +85 ¢
PRt T. 125 °C
Storage Temperature 9 -3 *

Copyright © 2023, AOTE All Rights Reserved. Release Date :Nov 1, 2022. www.aotesemi.com




AN 2QTE

AT6N139

EFREK Y Recommended Operating Conditions

28 = BME | Bl R
Parameter Symbol Min Max. Unit
IR Ve 45 18 \
Power Supply Voltage
FFEEiR
0.5 12,
Forward Input Current (ON) lron 0 A
KHFEE &
0 0.8 \Y
Forward Input Voltage (OFF) Veorn
BRFRE ] 0 . °c
Operating Temperature A +85
%1+ £ ¥ Electro-optical Characteristics (Ta =25°C)
28 s &t B B3 BX B
Parameter Symbol Condition Min Typ. Max. Unit
IEAEE v F=16mA . 140 175 v
Forward Voltage i TA =25°C,lr=1.6 mA 125 140 17
REHEREE
= = ° | V
KT Reverse Breakdown Voltage BVe IR=10 A, TA = 25°C >0 - -
Input BBz
1 =0, f= F
Capacitance Ay V=0, f=IMHz - 60 - P
ERBEIEERE
Diode Temperature Coefficient AVE/ATa l=16mA - 18 - mV/C
NrA==N 3z = =
{RFEEFEEIRFE I [=1.6 mA, Vo =Open, ) 04 15 A
b=l v Low Level Supply Current V=18V
Output EEE,SFEﬁ,iJﬁEE,iﬁ - Ir= 0 mA, Vo =Open, ] 001 10 A
High Level Supply Current V=18V
[=05mA, [b=2mA
VCC=4 5V
k=16mA [b=8mA 01 04
KB FmHEE v Vec=4.5V - ’ ’ y
LOW Level Output Voltage o IF=50mA b=15mA
Vcc=4. 5V
(2T k=12mA LL=24mA
Transfer V=45V - 0.2 B,
Characteristics | TREEFHILER Vo=Vcc=18V
HIGH Level Output Current Ton =0mA - 0.05 100 WA
[=0.5 mA, Vcc=4.5V o
NN %
FREHILL Vo=04V 400 | 2000 - °
C t Transfer Ratio R =16 mA, Vcc=4.5V
urren . , . .
Vo=04V 500 | 1600 - &
PRESFRE RH < 50%, t = 1 min,
Isolation Voltage Viso TA = 25°C >000 - - Vrms
FEFE (mAZIHEIL) VI-O = 500 Vdc, RH <
- Rio o _ 1012 _ Q
Resistance (Input to Output) 45%
BE (mAZEL)
Ci = 0.6 F
Resistance (Input to Output) re f=1MHz B - P

i EBRMERILL =1/l x 100%,
Note* : CTR=I/Ix 100%.

www.aotesemi.com
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ANQTE ATEN139

FF X4 Switching Specification

Over recommended operating conditions (Ta = 0 to +70°C), Vcc= 5V, unless otherwise specified.

28 i g &t B ) BX By
Parameter Symbol Condition Min. Typ. Max. Unit
=05mA,
RI=47kQ - > 30 b
I=05mA,
WHBTEHER Rl=a7k0 : > » H
Propagation Delay Time to High Output teHL 1;12 mA,
Level RI=270Q - 02 2 bs
k=12mA
RI=270Q _ 0.2 1 ps
TA = 2 5°C
I=05mA,
RI=47k0 - 18 0 ks
=05mA,
MR TEIER Rl=47k0 - 18 60 e
Propagation Delay Time to Low Output teH IFZIZ mA,
Level RI=270Q - 2 10 ps
=12mA,
RI=270Q - 2 7 Hs
TA = 2 5°C
AR TS f_ozngfé
Common Mode Transient Immunity at | CMy | Rl A=_2 KO 1000 10000 : V/us
High Output Level [VCM| = 10Vp-p
R TSRS beLomA
Common Mode Transient Immunity at [CML| Rl A=_2 kO 1000 10000 ) V/us
Low Output Level [VCM| = 10Vp-p
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BB YEBIEHE LS Typical Electro- Optical Characteristics Curves

Fig.1 Output current vs. Output Voltage Fig.2 Current transfer ratio vs. Input current
180 — 4000
Condition 5mA 25°C
160 vee=5v 45mA 1500 o°c Condition
140 |Ta=25C . £ 70°C Vee=5V
? £ 3000 trc Vo =04V
E 120 2
-] r_Eu 2500
E 100 E
E 2 2000
7 80 =
= S 1500
g 60 =
< ap £ 1000
S
20 500
0 ]
L 1 2 05 1.6 2,7 38 49 6 7.1 82 93 104115
Dutput Voltage V(W] Imput current | ,[mA)
Fig.3 Output current vs. Input current Fig4 Input current vs. Forward Voltage
100 1000
g 3
_ E
5 5
E 5
[¥]
5 5
= B
3 E
o

1.1 1.2 1.3 1.4 15 1.5
Input current 1.{mA) Forward Voltage V()
Fig.5 Propagation delay vs. Ambient temperature Fig.6 Propagation delay vs. Ambient temperature
B 40
Condition Condition
70 =05mA 35 p=12mA
E G | Re=47kQ E 4o | Ri=22k0
L e trLH
= 50 a
- s
c 40 o 20
=] ]
B 30 | g 15 |
) ]
EL =%
£ 20 £ 10
(=8 o
10 | _{ 5 | toHL
0 i}
-60 40 -20 4] 20 40 60 BEO 100 -60 40 -20 a 20 40 60 EO 100
Ambient temperature Tal"C') Ambient temperature Ta{"(’)
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ANQTE ATEN139

Fig.7 Propagation delay vs. Ambient temperature Fig.8 Forward Voltage vs. Ambient temperature
7 1.4
Condition
B p=12mA 1.35
E._' ¢ | R =270Q thin s
';_ = 13
ar
g4 | £
E 1 E 1.25
& 2
5 S 42
g 2| 2
(-
i 1.15
terL
i] 11
B0 40 20 0 20 40 &0 BO 100 B0 40 20 0 200 40 &0 BO 100
Amblent temperature Ta("(') Ambrlent temperature Tal"(')

Fig.9 Logic low supply current vs. Input current

12

Logic low supply current |oq (ma)

a 2 q L] a i 12 14 16

Input current LimaA)
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FFXAafia it BB Witch Time Test Circuit

S I _—
. | | GEN. - E E_‘ e
: [ e 2o =504t
W, =g
o | /.—. tr ns 2 %{? E| Ry
| 10% DUTY CYCLE
ts;;m 15V | } 15V I/ < 100 s H— Vo
b MONITOR i
- f— 4—| -ty ¥ s Iq_:IS;F"‘

*INCLUDES PROBE AND
FIXTURE CAPACITANCE

CMR W iX B BE Test Circuit for Common Mode Transient Immunity

Rec (SEENOTE 6)
QY- - - t. ty=16ns +5V
Vem 0% 9o
2V 0%/ [ 10%
| ——— —— -ty
Vo
Vo S 5V
SWITCH AT A: 1;=0mA E’_
Vo S Vg Vem
SWITCHATB: lg=1.6 mA +{J-‘_q:\" -

P

1€

P
i
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ANQTE ATEN139

92 R <+ Outline Dimensions

DIP8
65040 30
. . ‘. 7 62+0 30
Ho | |+ L/ 13
z| - . ? :
E +
| - rh- £0.10
_CE %:3_ M—Ij 2.54+0.25 1 8.5740.50 ]
SMD8
6.50+0.30

7 6210 30 ‘

H
i
=
A

= 3.50+0.30
—
025+0

9.68+0.30

H F -
_E]; E_ 1.25£0. 10 1-
H ‘ N sEp . ' ———I-LSAJ-ZS- I.%

BA7 Unit mm

BA7 Unit mm
i EEFERIEE.

Note : The picture above is the front view of the product.
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B 7R Bl 2@ Solder Reflow Profile

i
Tp-5°C === = p
o v
=]
e O e S i
e A ; %
:
3
=
3
¥
i
&
m
-
£
25°C
-
Time (s)
;e s BV b 73| L i)
tem Symbol Min. Max. Unit
FEE
150 200 °
Preheat Temperature Ts c
FIAA ]
60 120
Preheat Time ts s
SRR
FHRIEER ] ] 3 ‘s
Ramp-Up Rate (T to Tp)
3 =N=|
AIRERE T 217 °C
Liquidus Temperature
FEETF T,
Time Above T, b 60 150 s
IEERE
260 °
Peak Temperature Te B ¢
Tc 7E(Te -5)F0 Tp ZIEAYAIE] ¢ 30 .
Time During Which Tc Is Between (Tp-5) and Tp P -
=N
PRI ] ] 6 "cfs
Ramp-down Rate(Tpto T\)

i Note :
BEETSEENERE THTERIE . REFEEBI=RX ;

Reflow soldering is recommended at the temperatures and times shown, no more than three times;
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il i 12 iR BE M £k B Wave Soldering Profile

i
300
260+0/-5°C Wave temperature , 10sec
250 First wave Second wave
—
¥
v 200 i
= +200°C/sec -5%C/sec
o
g 150 +2°Cfeec
E 30 to 80 sec
g 100—
4— Preheat zone
50 — 25 to 140°C

! ! T T T J -
0 30 60 90 120 150 180 210 240

Time (sec)

FIBEEME Soldering with hand soldering iron

A FTIBRENAT - @mREESFEU

Hand soldering iron is only used for product rework or sample testing;
B.FIIKHRISESK : R 360°C + 5°C, AdiE)<3s,

Hand soldering iron requirements : Temperature : 360°C £ 5 °C, within 3s
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AT

3 Packing
n L% Summary table

AT6N139

A asss SRk ANE A WERHIE & FEONEUIE G =3
B - - oan . . BmzS 50 NI
SMD8 ($330mm I 1k/8 28/2 10&/48 |450*%390*0.1mm| 340*60*340mm | 380*360*365mm SRizs 100
=5 . FEFARERE ,
— = SET * % * *
DIP8 (500°12*11mm) 45/8 S508/2 | 10&/48 NEA 525*128*56mm | 535*275*300mm P EE—5g
Package Quantity | Quantity | Quantity | Antistatic Bag Carton
Type "9 perReel | perBox | per Carton| Specification S Specification
Leave 50 Spaces at
Reel 10b: the beginning and
SMD8 e 1Kpcs/reel | 2reels/box S 1 450+390°0.1mm|340%60*340mm | 620%360*365 mm ginning
($330mm Blue) /ctn 100 Spaces at the
end
Tub 45 Sotub 10b Endplug (blue) and
DIPg o A pbc X ohes | o NA 525+128*56mm | 535*275*300 mm | Endplug (white)
(500*12*11mm) upe /box /ctn keep the direction
n KEEQE Tube B $TEE3KR Tape & Reel
1) SFEHE: 22500 R, 1) B55E : 1000 R,
Qty/ctn :  22500pcs Qty/reel : 1000 pcs.
2) A% : Inner packing : 2) E5EEE . 20000 R,
i. BEEASH, Qty/ctn : 20000 pcs.
45pcs/tube 3) NE%E: BR2A,
i. B&50%E, Inner packing : 2 reels/box.
50 tubes/box 4) 7~ZEE Schematic :
3) ~E[E Schematic :
sticky tap_e ;
sticky tape z ”
—_— Me = t = P26t (m—a—zT.l (Do)®1.55 “aa 04 £005
g AR R R R EEE XX
< 2| @
® _carton gl g Eo E
5

packing plastic
tube in box

=

B

j_
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i W Attention

n BUSHEEAMTSOARRE. TR, aEEiRlt . RELNAERAINRFIBAZTER.

AOTE continuously improve quality, reliability, function and design. We reserve the right to change this
document without prior notice.

HETmASBER , RSN ERRAH A miEBREMSHNRE A AR,

Please use in accordance with the product specification. AOTE is not responsible for the quality
problems caused by non-compliance with the product specifications.
MTRESUEMHTEMRE/ZETK , BERRKNOEEAR.

For equipment/devices requiring high reliability or safety, please contact our sales representatives.
n SFERTEHE ST AR, FEERIINEEAR.

When requiring a device for any “ specific” application, please contact our sales in advice.
MISLHFRIANABEEER , WIBERREFA],

If you have any questions about the contents of the document, please contact us.
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