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RECOMMENDED LAND PATTERN
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Dimensions in millimeters and (inches).

Note:
Lead coplanarity = 0.1 mm (0.004 inches).
Floating lead protrusion = 0.25mm (10mils) max.

BN D U—IR O 71
JEDEC #7348 J-STD-020 (FRFhR) ICEMUZY JO—FE=#EE,
F: o EN\OFMEPRTSvIREFEBRHULTLESE L,

ZEHE

The ACPL-K43U is approved by the following organizations.

UL UL 1577, component recognition program up to Vigg = 5 kVgus
CSA CSA Component Acceptance Notice #5
IEC/EN/DIN EN 60747-5-5 IEC 60747-5-5

EN 60747-5-5

DIN EN 60747-5-5
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BRER2ICEHET BT

Parameter Symbol ACPL-K43U Units Conditions

Minimum External Air Gap (Clearance) L(101) 8 mm Measured from input terminals to output terminals, shortest
distance through air.

Minimum External Tracking (Creepade) L(102) 8 mm Measured from input terminals to output terminals, shortest
distance path along body.

Minimum Internal Plastic Gap (Internal — 0.08 mm Through insulation distance conductor to conductor, usually

Clearance) the straight line distance thickness between the emitter and
detector.

Tracking Resistance (Comparative CTI 175 v DIN IEC 112/VDE 0303 Part 1

Tracking Index)

Isolation Group (DIN VDEQ109) — Ila — Material Group (DIN VDE 0109)

IEC/EN/DIN EN 60747-5-5 B3B8 4514

Description Symbol Characteristic Units
Installation classification per DIN VDE 0110/1.89, Table 1
for rated mains voltage < 150V, — v —
for rated mains voltage < 300 Vg - -1V -
for rated mains voltage < 450 V¢ - I-1v -
for rated mains voltage < 600 Ve - -1V -
for rated mains voltage < 1000 V¢ — 111 —
Climatic Classification - 55/100/21 -
Pollution Degree (DIN VDE 0110/1.89) - 2 -
Maximum Working Insulation Voltage Viorm 1140 Vpeak
Input to Output Test Voltage, Method b Vpr 2137 Vpeak
Vigrm * 1.875 = Vpg, 100% Production Test with t,, = 1 second,
Partial discharge < 5 pC
Input to Output Test Voltage, Method a Vpr 1824 Vpeak
Vigrm * 1.6 = Vpg, Type and Sample Test, t,, = 10 seconds,
Partial discharge < 5 pC
Highest Allowable Overvoltage (Transient Overvoltage t;,; = 60 seconds) Viomm 8000 Vpeak
Safety Limiting Values (Maximum values allowed in the event of a failure)
Case Temperature Ts 175 °C
Input Current Is, ivput 230 mA
Output Power Ps outpuT 600 mw
Insulation Resistance at Tg, Vg = 500V R >109 Q
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ACPL-K43U Data Sheet BEREFEEDEL 1 MBd R® Coupler I - T# bHTS
EXRATER
Parameter Symbol Min. Max. Units
Storage Temperature Ts1g -55 150 °C
Operating Ambient Temperature Ta -40 125 °C
Average Forward Input Current Ik (avg) - 20 mA
Peak Forward Input Current (50% duty cycle, 1-ms pulse width) If(peak) — 40 mA
Peak Transient Input Current (< 1-ps pulse width, 300 ps) Ir(trans) - 100 mA
Reversed Input Voltage ViR - 5 v
Input Power Dissipation (per channel) PN - 30 mWw
Output Power Dissipation Po - 100 mw
Average Output Current Io - 8 mA
Peak Output Current Iogk) - 16 mA
Supply Voltage Ve -0.5 30 v
Output Voltage Vo -0.5 20 v
Lead Soldering Cycle Temperature — — 260 °C
Time — - 10 S
LB ESRIF
Parameter Symbol Min. Max. Units
Supply Voltage Ve - 20 v
Operating Temperature Ta -40 125 °C
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ACPL-K43U Data Sheet EERESEEDELL 1 MBJ R Coupler™ FY)L - T+ MATS

EXRE TR (DC)

Over recommended operating conditions, Ty = -40°C to 125°C, unless otherwise specified.

Parameter Symbol Min. Typ. Max. Units Test Conditions Figure | Note
Current Transfer Ratio CTR 32 65 100 % Tp=25°C Ve =4.5V,Vg =04V, 1,24 a
24 65 - I[r=10mA
33 160 - Ve = 4.5V, Vg = 0.4V,
I[=15mA
25 165 - Ve = 4.5V, Vg = 0.4V,
I[=08mA
Logic Low Output Voltage Vou - 0.1 0.5 v Vec =45V, Ig=2.4 mA, -
I=10mA
- 0.1 - Vee=4.5Y,15=0.5mA, -
Ir=15mA
- 0.1 - Vee=4.5Y,15=0.2 mA, -
Ir=08mA
Logic High Output Current Ton — 3x107 0.5 HA Ta=25°C Vo=V =55V, [ =0mA 13,14
- 8x107° 5 Vg =Vec=20V,Ip=0mA
Logic Low Supply Current IecL - 85 200 HA I¢ =10 mA, Vg = open, -
(per Channel) Ve =20V
- 15 - Ir=1.5mA, Vg = open, -
Vee =20V
Logic High Supply Current Iech - 0.02 1 HA Ta=25°C Ir=0maA, Vg = open, -
(per Channel) _ _ o5 Ve =20V
Input Forward Voltage Ve 1.45 1.55 1.75 v Ta=25°C I[r=10mA 3
1.25 1.55 1.85 —
Input Reversed Breakdown BVg 5 - - \ I[r=10pA -
\oltage
Temperature Coefficient of AVE/IATy - -15 - mV/°C I[r=10mA -
Forward Voltage — 18 _ I = 15 mA
Input Capacitance Cin — 90 — pF F=1MHz, V=0 —

a. Current transfer ratio in percent is defined as the ratio of output collector current, Iy, to the forward LED input current, I, times 100.
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Ay F IR (AC)

Over recommended operating conditions, Ty = -40°C to 125°C, V¢ = 5.0V unless otherwise specified.

Parameter Symbol Min Typ Max Units Test Conditions Figure | Note
Propagation Delay Time toyL 0.07 0.15 0.8 us Ta=25°C I =10 mA, Pulse: f =10 kHz, 56,7,8,| ab
to Logic Low at Output 006 _ 10 R =1.9kQ Duty cycle = 50%, 9,10,11,

- : C, =15 pF, 12,15
_ 0.7 5 Ip=15mA, Vi = 15V
R =10kQ
- 1 10 Ir=0.8mA,
R =27kQ
Propagation Delay Time tpiH 0.15 0.5 0.8 us Ta=25°C Ir=10mA, Pulse: f = 10 kHz, 56,7,8,| ab
to Logic High at Output 003 _ 10 R =19kQ Duty cycle = 50%, 9,10,11,
: 09 5 L =15mA C =15pF 12,15
- : F =50 MA, Vg = 2.0V
R, =10 kQ THHAL
— 2 10 Ir=0.8mA,
R =27 kQ
Pulse Width Distortion PWD — 0.35 0.45 us Tp=25C Ir=10mA, Pulse: f = 10 kHz, abc
_ _ 0.85 R, =1.9kQ, Duty cycle = 50%,
C =15pF,
VTHHL = 15\/,
Vi = 2.0V
Propagation Delay PDD — 0.35 0.5 us Ta=25°C I =10 mA, Pulse: f = 10 kHz, a,b,d
Difference Between Any _ _ 0.9 R =1.9kQ Duty cycle = 50%,
2 Parts ' C.=15pF
VTHHL = 15V,
Vi = 2.0V
Common Mode ICMyl 15 30 - kV/ps Ir=0maA, Vem = 1500V, 16 €
Transient Immunity at R =19kQ Tp=25°C
Logic High Output
Common Mode Ml 15 30 - kV/ps Ir=10mA,
Transient Immunity at R =19kQ
Logic Low Output
Common Mode ICMyl - 5 - kV/ps Ir=0maA, Vem = 1500V, 16 e
Transient Immunity at R =10kQ Tp=25°C
Logic High Output
Common Mode Ml - 5 - kV/ps Ir=15mA,
Transient Immunity at R =10kQ
Logic Low Output

a. Use of a 0.1-F bypass capacitor connected between pins 5 and 8 is recommended.

The 1.9-k load represents one TTL unit load of 1.6 mA and the 5.6-k pull-up resistor.

Pulse Width Distortion (PWD) is defined as Itpy - tp ! for any given device.

The difference between tp y and tpy between any two parts under the same test condition.

®an o

Common transient immunity in a Logic High level is the maximum tolerable (positive) dV /0t on the rising edge of the common mode pulse, V¢, to assure

that the output will remain in a Logic High state (that is, Vg > 2.0V). Common mode transient immunity in a Logic Low level is the maximum tolerable (negative)
dVw/dt on the falling edge of the common mode pulse signal, V¢ to assure that the output will remain in a Logic Low state (that is, Vg < 0.8V).
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Parameter Symbol Min. Typ. Max. Units Test Conditions Figure Note
Input-Output Momentary Withstand Viso 5000 - - Vrms RH < 50%, t = 1 minute, - b.c
Voltage® Tp=25°C
Input-Output Resistance Ri.o - 1014 - Q V.0 =500 Vg, - b
Input-Output Capacitance Cio — 0.6 — pF f=1MHz, Vi.g=0 Vg — b
a.

The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous voltage rating.
b. The device is considered a two terminal device: pins 1, 2, 3, and 4 shorted together, and pins 5, 6, 7, and 8 are shorted together.
¢ Inaccordance with UL 1577, each optocoupler is proof-tested by applying an insulation test voltage > 6000 Vg for 1 second.
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ACPL-K43U Data Sheet EERESEEDELL 1 MBJ R Coupler™ FY)L - T+ MATS

1: DC and Pulsed Transfer Characteristics 2 : Current Transfer Ratio vs. Input Current.
Vg=0.4V,Vcc =5V, Ty =25°C.

30 Vec=5.0V 40mA 2 30
Ta=25°C . -=7135mA =
25 = s =TT .430mA 25
E zIZZio-TIIo. 25mh i
£ 20 ez le-"T 20mA | =0
] Ll - [
& L,z 15mA o
215 s = 1.5
e i e
5 '4//'—’  oma £
S0 S 1.0
2 r lr=5mA =
5 =05
0 § 0.0
0 10 20 704 1.0 10.0 100.0
Vo - OUTPUT VOLTAGE - V Ir - INPUT CURRENT - mA
3 : Input Current vs. Forward Voltage 4 : Current Transfer Ratio vs. Temperature
10.0 T v - 1.1
/ 1 =
= I ! 10— ~
o / . 5 \
= / / Z 09 N
S I ' =
a I = -
= / : & (g | | Normalized
= | | S Ir=10mA, \
2 v | — — Ta=125°C = Vo=04V
= / ] Ta=25°C g 0.7 1| Vec=5.0V
/ © | — . oTa=-40°C = Ta=25°C
1.0 [ | | l ‘ ‘ = 06 3
120 130 140 150 160 170 180 1.90 -60 -20 20 60 100 140
V- FORWARD VOLTAGE -V Ta - TEMPERATURE - °C
5 : Propadation Delay Time vs. Temperature. 6 : Propadation Delay Time vs. Temperature.
Ig=10 mA, R =1.9kQ, C, =15 pF. Ir =10 mA, R, = 20 kQ, C, = 100 pF.
14 1.2
TLH,Vec=5V TLH,Vcc=20V
) 1.2 4 m,x«:;.zv w 1.0 TLH, Vec=15V
=S | . Vee= R | B THL, Vec=20V
g 1.0+ -~ THL, Vec=3.3V g 08 L7""" THL, Vec=15V
= =
5038 ko
a & 0.6
S 06 S
] -] i
E 0.4 i E 0.4
e e
& 0.2 - & 021 === =s=msmm=s===S=========7
0.0 ‘ ‘ ‘ ‘ ‘ : : : : 0.0 : : : : : : : ‘ ‘
55 35 15 5 25 45 65 85 105 125 145 55 35 15 5 25 45 65 85 105 125 145
Ambient Temperature Ty - °C Ambient Temperature Ty - °C
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7 : Propadation Delay Time vs. Load Resistance 8 : Propadation Delay Time vs. Load Resistance
3.0 ‘ ‘ 2.0 w w
TLH,Vec=5V 1.8 1 TLH,Vec=20V
25 1 TLH,Vcc=3.3V 1.6 TLH,Vec=15V
“w 7| em——- THL, Vec=5V 6 J|-=-==- THL, Vee=20V
s I THL, Ve =33V rd R THL, Ve =15V
- o Q-
™=
Q1. 2 1.0
S " — = —
= _— ] s —
0.2 W e S S ——— e
0.0 e 0.0
1 2 3 4 5 6 7 8 9 10 5 0 15 20 25 30 35 40 45 50
Load Resistance Rt - kQ Load Resistance Rt - kQ
9 : Propadation Delay Time vs. Input Current. 10 : Propagdation Delay Time vs. Input Current.
R, =1.9kQ, C, =15 pF, Ty = 25°C. R, =20kQ, C, =15 pF, Ty = 25°C.
1.2 L L 1.2 I I
1.1 TLH,Vec=5V 1.1 1 TLH,Vec=20V
' TLH, Vee=3.3V 1'0 1 TLH, Vee=15V
o MO THL, Vee=5V o WO THL, Vec=20V
- 0.9 |-—-—-- THL, Vec=3.3V 209 [-m THL, Vee=15V
= 0.8 = 0.8
3 0.7 3 0.7
= 0.6 = 0.6
£ 05 £ 05
E 0.4 E 0.4
g3 2 03
0.2 0.2
0.1 - B e e 0.1 el SN ) R TR TR S G
0.0 0.0
10 1" 12 13 14 15 16 10 1" 12 13 14 15 16
Input Current I - mA Input Current I - mA
11 : Propadation Delay Time vs. Input Current. 12 : Propagdation Delay Time vs. Input Current.
R =10kQ, C_ =15 pF, T, = 25°C. R =27kQ, C, =15 pF, T, = 25°C.
3 : 5 : : :
TLH,Vec=5V 45 TLH,Vec=5V ||
2.5 TLH,Vec=33V || TLH,Vec=3.3V
-2 N N CE D THL, Vec=5V g 4 THL, Vec=5V ||
E‘ DY ER S N R N it THL, Vec=3.3V E‘ 3.5 T~ === THL, Vee=3.3V ||
2 z 3 —
215 T 2 25 —
= s -
2 2
5 ® 2
g 1 s 1.5 I —
s s -
a 0.5 =:=\_-.~_==____ a 1 S
i bbb b T T T T S 0.5 - Sl L LTy e p—
0 0
1.5 2 25 3 35 4 4.5 5 08 1 12 14 16 18 2 22 24 26 28 3
Input Current I (mA) Input Current I (mA)
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13 : Logic High Output Current vs Supply Voltage

14 : Logic High Output Current vs Temperature

1000 1000 ‘
—_ lr=0mA
100 < 1004y Ty
«c=Vo=5V
= Ta=125°C B /
5 10 {lg=0mA 'é 10 /
3 Vec=Vo 5 /
=) 1 =] 1 /
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= 01 L L
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S 001 S 001 _
- x
= 0.001 Ty=-40°C = 0.001 //
0.0001 ‘ 0.0001
2 4 6 8 0 12 14 16 18 20 -50 0 50 100 150
Vcc- SUPPLY VOLTAGE -V Ta - TEMPERATURE - °C
15 : Switching Test Circuit
10% DUTY CYCLE
1/£<100 us
PULSE | I
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— t=5ns 1 s 2,
N Ry |
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15V  £a0v I: El ] ;
=15
G o En S
tpHL - 4—‘ Ltpm - -
16 : Test Circuit for Transient Immunity and Typical Waveforms
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t, t;=80ns —QMLL Vec
1500V - - - B
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Yo wel| T Noaow —of 31— R
ov oA WL
t — tf —E l— J Vo
= Vi ==0.1uF
% v B ]
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ACPL-K43U OFEMET IV

17 [CRIERA®D ACPL-K43U ODRZRULET . HBHIC 1 DDY A ZMEAL. BTEICELICRINTDT A DEEZLRLET, TDE. 2
BEHOYIAZMBAL, INTCOT A DEEZLRLET. BHEEE. Y EGHEESSUHEENDBAOESE. BUERZEHETHIENT
ETXT, BMEHOHEF. TR TKDDIEHTERT, JDFE. 2 DDEENG DI, 2 x 2 TICEDFRT,

17 : Diagram of ACPL-K43U for Measurement

Ri1 Riz P ) ATy
Ra1 Ra2 P> ) AT o] [ 8]
II Die1: Die2: zl
LED Detector

3] (6]
(KN (5]

Riq D A1 OMEAICKD Y A1 DEGEH (CC/W)

Rip D A2 OMARICKDY 11 O (CC/W)

Roq D A1 DIMRICKD S 12 OEIEST (CC/W)

R2; D A2 DMZAIC KDY 12 DEGEH (CC/W)

Py D H41 DHBEEL (W)

P, L A2 DHEBEH (W)

T, D IRTDIAMDSEDEICKDST A1 DESEEE (°C)

T, DI RTDI A D SDEICKDY 12 DEFESEGEE (°0)

T, D AEEBRE (O

ATy D A1 EBESBEAREDREEZ (O

AT D I BAMEAREDREE (°0)

Ty =(Ryg x Py +Ryp x Po) + T

T, = (Roy x Pp +Ryp x Po) + T

&K ERCTORAET—% :

Ry = 160°C/W, Ry,= Ryq = 74°C/W, Ry, = 115°C/W
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