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iR Description

ACPL-M50L(AT) E—METRIBENSEESEE . B 850nm i AlGaAs LED YR EEI— NS 16
2RERL. SEZIRERRAIAEEAERBERNBMEE , TUBIEEEREBRES | SRENERE B
RAERESRIES 100 &,

The ACPL-M50L(AT) optocoupler consists of a 850 nm AlGaAS LED,optically coupled to a high speed
photodetector transistor. 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.

%51 Features

« SHEE . 1MBIt/s
High speed : 1 MBit/s
« WAFEHZEREREEBEEVIso=3750 V rms )
High isolation voltage between input and output (Viso=3750V rms )
« FARTIL
TTL Compatible
- SERFFRESD
Open-Collector Output
= FFETMEME . UL1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022
Meet Safety standard : UL 1577, VDE DIN EN60747-5-5 (VDE 0884-5) , CQC11-471543-2022

B A8 Applications N{EE Truth table
= CMOS-LSTTL-TTL R9 =N LED VO
Output interface to CMOS-LSTTL-TTL OFF H

- BERE
Telecommunication equipment ON L
« BHKENFRIIRRAERE
Power transistor isolation in motor drives
- BREECBERAECHEEEER
Replacement for low speed phototransistor
photocouplers

HEMREE Package and Schematic Diagram

Pin Configuration
1. Anode

2. Cathode
3.GND

E L 4.VO

SOP5 5.VCC

[1] (5]

g

E SN 3 70 5 ZIEwdiiEE— 0.1uF RSSTRFEAER.

Note: 0.1uF bypass capacitor must be connected between pins 3 and 5.
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B = {§ B Marking Information

- EpR A JBUEERE LOGO

“/\i" denotes LOGO

EN=eh V" RFEED ; A(2018),B(2019),C(2020) ... ..

"Y" denotes YEAR : A(2018), B(2019), C(2020)... ...

Bl "WW' {FES

"WW" denotes week s number _ —
ENFeh "B REIERED | A&

“E" denotes Internal code M50L
. BN H REER . YWWEH -

"H” denotes Halogen-free L
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HBEMBMER Insulation and Safety related specifications

mE o= | B =3
Rem Symbol Value Unit Remark
[EEEEES MWBNiRREtE , T EAASISIEERE
L >50 mm Measured from input terminals to output terminals,

Creepage Distance shortest distance path along body

MNEINRE it , B SRaEE

(RS . . .
FIRNS ) L >50 mm Measured from input terminals to output terminals,
Clearance Distance . .

shortest distance through air
EELoiiTE) DTI 04 o REREIIRNEE Z BRREERE
Insulation Thickness ) Insulation thickness between emitter and detector
IE{ERREEFEE
600 -5-
Peak Isolation Voltage Viorw Voesk DIN/EN/IEC EN60747-5-5
BSIREEE
Transient isolation voltage Viorw 5000 Voesk DINENAIEC EN60747-5-5
& A
BM%E.E}_ Viso >3750 Vrms For1 min
Isolation Voltage

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

oM s BUEN LV
Parameter Symbol Rating Unit
.|—.E 325 (S[744]
AR () Lo » A
DC/Average Forward Input Current
TERIEHERRT (50%5=StE, 1ms pw) I 5 "
Peak forward input current (50% duty cycle, 1 ms p.w.) Fpo
K5 RARE Ve 5o y
Input Reverse Input Voltage
TEFBESIERETR (<1 us pw, 300pps) I . A
Peak transient input current (<1 us p.w., 300 pps) Ftrans)
AL
AN s P 45 mwW
Input Power Dissipation
FEIRFEE
-05~ 30 \
Supply Voltage Ve
IR
8
Output Current b mA
i RIS
?gl&,lffﬁ [ DITEES I ” 16 A
output Peak output current
I I
RtH RPN TIAE o oo 100 W
Output Collector power dissipation
HHERE
- \Y
Output Voltage Vo 051020
TERE . 40 s100 .
Operating Temperature opr AU~
FHERE . g
Storage Temperature st9 -55~+125
[l=F=N=|
H%@E - 260 g
Soldering Temperature
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EFREHK MY Recommended Operating Conditions

28 = BME | Bl By
Parameter Symbol Min Max. Unit
S, Vee 45 18 \%
Power Supply Voltage
FFEEiR
2 20.0
Forward Input Current (ON) Tron) mA
KHFEE &
Forward Input Voltage (OFF) Vrorp 0 12 \
BERE
. Ta -40 +100 °C
Operating Temperature
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P RIS £ 8 Electro-optical Characteristics (Ta =25°C)

Y s &t BN o8 BX | B
Parameter Symbol Condition Min | Typ. | Max Unit
EEMEE
= : . V
Forward Voltage Ve =16mA . 145 17
KRG REEEEFEE
=1 2
Input Reverse Breakdown Voltage Bue R=100A > 0 - v
ERBERERE
Diode Temperature Coefficient AVi/ATa [=10mA - -16 - mV/°C
Vcc=15V
= N =0mA B B} 1 pA
ST EEIRER Lo Vo=Open
s High Level Supply Current
" Ta=0-70°C _ _ 2 PA
Output
Vec=15V
== 3Zs
{LEE EET%JFSEE”'“I c lea L=16mA . 120 | 800 | pA
ow Level Supply Current Vo=Open
I=0mA
_ 0.001 0.5
Vo =Vcc= 55V
e 3 F=0mA
SRR Iy ] 0.005 1 A
HIGH Level Output Current Vo=Vcc=15V
Ta=0-70°C ; } 50
I=16mA
Transfer {REB SRR v Ib=3.0mA
oL _
Characteristics | “OW Level Output Voltage [F=16mA
Vcc=4.5V _ 0.1 0.5 \Y
lo=24mA
[=16mA
Vcc=4. 5V 19 _ _
T V=04V
EEiREimtl p—, o "
Current transfer ratio [=16mA
Vcc=4. 5V 15 _ _
Vo =05V
RH<50%
FREIEEE .
Isolation Voltage Viso Ta=25°C 3750 _ _ VRMS
ko< 50pA
fRESEErE
Ri Vio=500V 10% Q
Resistance (Input to Output) +o ro - -
fREEBEE
Capacitance (Input to Output) Cro f=1MHz - 0.6 - pF
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FF X4 Switching Specification

s s & B B 7N By
Parameter Symbol Condition Min. Typ. Max. Unit
=16mA
R.=19kQ _ 150 800
A S B I EEIERA A Ta=25°C
Propagation Delay Time to I ns
Output HIGH Level L=16mA
- 800
R.=19kQ
=16mA
R.=19kQ _ 200 800
AR e B RAT ) Ta=25°C
Propagation Delay Time to Tene ns
Output Low Level L=16mA
- 800
R.=19kQ
BT S T,=25°CL =0mA
Common Mode Transient Immunity(at Logic ICM| [VCM|=10V(Peak) 5000 _ _ Vips
High) C.=15pF,R =19KQ
BRI T =25 CL = 16mA
Common Mode Transient Immunity (at Logic ICM| IVCM|=10V(Peak) 5000 ) ) Vs
Low) C.=15pF,R =19KQ
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BB YEBIEHE LS Typical Electro- Optical Characteristics Curves

MNormalized CTR

Qutput current |[maAa)

Propagation delay To{ns)

Fig.l Normalized CTR vs. Input current

Condition

I=16mA
Vo =04V

05 [
Vce=5V

Ta=25°C

1 4 7 10 13 16 193 2

Input current |, [mA)

Fig.3 Output current vs. Output voltage

B0
Condition 40mA
Ly | Veessv £ 35mA
Ta=25C 30mA
25mA

40
20mA
30 15mA
10mA

20

Ir=5mA
10
o
o 5 10 15 20 25

Dutput voltage Va{¥)

Fig.5 Propagation delay vs. Ambient temperature

600
Condition
500 | =16mA
Vce=5V

R =1.9kQ

400
300
200 |
tPHL
R
100
[n}

-40 =20 a 20 a0 G0 &0 100

Ambient temperature Tal"C)

Fig.2 Normalized CTR vs. Ambient temperature

1.2

0.8

06

Condition
0.4

Ir=16mA

Vo =0.4V
0.2 Vee=5V

Ta=25C

Mormalized CTR

o
40  -20 o 20 &0 &0 B0 100

Ambient temperature Tu.[ lf':l

Fig.4 High level output current vs. Ambient temperature

1000
Condition

Ir=0mA

Vo =Vcc=5V
100

10

High level output current lg,(V)

01
40 =20 8] 20 40 60 BO 100

Ambient temperature Ta"C)

Fig.6 Propagation delay vs. Load resistance

1000
o040
B0
700
600
s00
400 |
300 |
200 f
100 L

Condition
IF=16mA
Vee=5V

Propagation delay Tyins)

tPHL

1 2 3 4 5 -] 7 2 4 10

Load resistance R [0)

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




y 4 (el ACPL-M50L(AT)

fEIR AT (B MK EBER Propagation Delay Time Test Circuit

Pailsw Gene rador
Tr=Sn=
Eo=800
105 RCyole
Tl
p—— 1 6 e
IF LEIH+ RL
Yy i—r .5 = e
L_,_U:J_CFISDF
Inpwi
Mankter . GND
o I
R =
Ip

_— — OV
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CMR Wi BB & Test Circuit for Common Mode Transient Immunity

1 —O
0.1uF é:
i .
S 2
- )
—H Lo
LI
f i | | veMm
_/
Pulse Gen =
-
- Veu
= 90%
Veu
10%
oV
Vo R 7 5V
CMy: Switch at B (I = 0 mA)
Vo /N VoL

CM¢: Switch at A (IF = 16 mA)
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S 2 R Outline Dimensions
SOPS

4.55+0.30

5
+

| 2.05:0.30

!

o

0.40:0.10 ‘
127:0.12 254025
| o 127:0.12

i

;

BB BHB Recommended Pad Layout

E . FEAFRIERE.

Note : The picture above is the front view of the product.

5.38+0.30

]‘—" _
A

7.00£0.30

02020 10
10£0 10

0

BA7 Unit mm

BA7 Unit mm

www.aotesemi.com
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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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AN 2QTE

% Packing
n L% Summary table

ACPL-M5O0L(AT)

i axs SR AWE SN WERIE RATE FONEABUE - x3
zﬁ% = = * * *E()* * * {%;P%E 200mm
SOP5 $330mm 1) 3k /& 2#/8 | 108/4 |450%390*0.1mm| 340*60*340mm | 620*360*365mm (min)
Tine Packing Form perReel | perBox | perCarton| Specificat Box Specification| Carton Specification Note
Reel($330mm 2reels | 10 boxes Guard band
SOP5 3k pcs/reel 450*390*0.1mm| 340*60*340mm | 620*360*365mm .
Blue) /box /ctn 200mm min.
n HRHFE% Tape & Reel
1) &65E: 3000 R,
Qty/reel : 3000 pcs.
2) BFEHE : 60000 R,
Qty/ctn : 60000 pcs.
3) HE%E: BE2E.
Inner packing : 2 reels/box.
4) 7"E[E Schematic :
(P2)2 +0.1 (P)8 £0.1 (Po) 4 +0.1 (Do)®1.5578 (T) 0.2520.1
E / N
R -
= |
. & # & O
o
::,I I I
~ | | {
ﬁ 1
%ﬁl Unit: mm
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i W Attention

n BUSHEEAMTSOARRE. TR, aEEiRlt . RELNAERAINRFIBAZTER.

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

HFETmASRER , BRERYERNAFE RS BRGMESRHRERBRAE.

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.
MIAHRIARNRBTERED ,  IILEKRTA.

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