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Lead (Pb) Free
RoHS 6 fully
compliant

RoHS 6 fully compliant options available;
-xxxE denotes a lead-free product
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Description Symbol Units
Installation classification per DIN VDE 0110/1.89, Table 1
for rated mains voltage < 150 Vrms -1V
for rated mains voltage < 300 Vrms -1V
for rated mains voltage <450 Vrms [-1V
for rated mains voltage < 600 Vrms [-1V
for rated mains voltage < 1000 Vrms [-11
Climatic Classification 40/125/21
Pollution Degree (DIN VDE 0110/1.89) 2
Maximum Working Insulation Voltage Viorm 1414 Vpeak
Input to Output Test Voltage, Method b Vpr 2651 Vpeak
Viorm X 1.875 = Vpg, 100% Production Test with tm = 1 sec, Partial discharge < 5 pC
Input to Output Test Voltage, Method a VpR 2262 Vpeak
Viorm X 1.6 = Vpg, Type and Sample Test with ty, = 10 sec, Partial discharge < 5 pC
Highest Allowable Overvoltage Viotm 8000 Vpeak
(Transient Overvoltage tini= 60 sec)
Safety-limiting values — maximum values allowed in the event of a failure,
also see Figure 6.
Case Temperature Ts 175 °C
Input Current Is, INPUT 230 mA
Output Power Ps,output 600 mwW
Insulation Resistance at Ts, Vjo = 500 V Rs > 109 Q
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Figure 6. Dependence of safety limiting values on temperature
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Parameter Symbol Value Unit Conditions

Minimum External Air Gap L(101) 8.0 mm Measured from input terminals to output terminals,

(External Clearance) shortest distance through air.

Minimum External L(102) 8.0 mm Measured from input terminals to output terminals,

Tracking (External Creepage) shortest distance path along body.

Minimum Internal Plastic Gap 05 mm Through insulation distance conductor to conductor,

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

Tracking Resistance CTl > 175 Volts DIN IEC 112/VDE 0303 Part 1

(Comparative Tracking Index)

Isolation Group Illa Material Group (DIN VDE 0110)

(DIN BDEO109)

xR K EAR

Parameter Symbol Min. Max. Units Note

Storage Temperature Ts -55 150 °C

Ambient Operating Temperature TA 40 125 °C

Supply Voltages Vop1, Vob2 -0.5 6.0 Volts

Input Voltage ViN 20 Vpp1 +0.5 Volts

Shutdown Voltage Vsp 05 Vpp1 +0.5 Volts

Output Voltages Vour+ Vour- -0.5 Vpp2 +0.5 Volts

HREENESRM

Parameter Symbol Min. Max. Units Notes

Ambient Operating Temperature TA -40 125 °C

Input Supply Voltage Vpp1 45 55 Volts

Output Supply Voltage Vb2 3.0 5.5 Volts

Input Voltage ViN 0 20 Volts

Shutdown Voltage Vsp Vop1 - 0.5 Vopr1 Volts
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Unless otherwise noted, all typical values at Ta =25°C, Vpp1 =Vpp2=5V,ViN=0t0 2V, Vsp =0 V; all Minimum/Maximum specifica-

tions are at recommended voltage supply conditions: 4.5V < Vpp1 < 5.5V, 4.5V < Vpp2 < 5.5V

Parameter Symbol Min. Typ. Max. Unit Test Conditions Fig. Note
POWER SUPPLIES
Input Supply Current IpD1 10.5 15 mA Vsp=0V 18,19
Input Supply Current IDD1(SD) 20 pA Vsp=5V
(Shutdown Mode)
Output Supply Current IpD2 6.5 12 mA 18,20
DC CHARACTERISTICS
Gain GO 0.995 1 1.005 VIV Ta=25°C, 8 1
(ACPL-C87BT, +/- 0.5%) ViN=0-2V,
Vpp1=Vpp2=5.0V
Gain GI1 0.99 1 1.01 V/V Ta=25°C, 8 11 1
(ACPL-C87AT, +/- 1%) ViN=0-2V,
Vpp1=Vpp2=5.0V
Magnitude of Gain |dG/dTh| 25 ppm/°C  Ta=-40°Cto+125°C 11
Change vs Temperature
Magnitude of Gain |dG/dVpp1]| 0.05 %/NV Ta=25°C 12
Change vs Vpp1
Magnitude of Gain |dG/dVppa| 0.02 %/ Ta=25°C 12,13
Change vs Vpp2
Nonlinearity NL 0.05 0.12 % ViN=0to2V, 15,16
Ta=-40°Cto+125°C
Input Offset Voltage Vos -10 -0.3 10 mV Vinis shorted to GNDT, 7,9,
Ta=25°C 10
Magnitude of Input |dVos/dTa| 21 uV/°C Vinisshorted to GNDT, 7,9
Offset Change vs. Ta=-40°Cto +125°C
Temperature
INPUTS AND OUTPUTS
Full-Scale Differential FSR 2.46 v Referenced to GND1
Voltage Input Range
Input Bias Current IIN -0.1 -0.001 0.1 nA ViN=0V 22
Equivalent Input Rin 1000 MQ 22
Impedance
Output Common-Mode Vocm 1.23 v Vin=0V,Vsp=0V
Voltage
Vout+ Range Vout+ Vocm+1.23 v Vin=25V
Vout - Range Vout- Vocm-1.23 V ViN=25V
Output Short-Circuit [losc] 30 mA Vours or VouT.,
Current shorted to GND2 or Vpp2
Output Resistance Rout 36 Q Vin=0V
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Unless otherwise noted, all typical values at Ta =25°C, Vpp1 =Vpp2=5V,ViN=0t0 2V, Vsp =0 V; all Minimum/Maximum specifica-
tions are at recommended voltage supply conditions: 4.5V < Vpp1 < 5.5V, 4.5V < Vpp2 < 5.5V

Parameter Symbol  Min. Typ. Max. Unit Test Conditions Fig. Note
AC CHARACTERISTICS
Small-Signal Bandwidth (-3 dB) f348 100 kHz
Vout Noise Nout 13 mVrvs  VIN=2V;BW=1kHz 23 5
Input to Output Propagation Delay  tpp1o 2.2 35 us ViN=0to 2V Step 21,26
(10%-10%)
Input to Output Propagation Delay  tppso 3.7 6.0 us ViN=0to 2V Step 21,26
(50%-50%)
Input to Output Propagation Delay  tppgo 53 7.0 us ViN=0to 2V Step 21,26
(90%-90%)
Output Rise / Fall Time tR/F 27 40 ps Step Input
(10%-90%)
Shutdown Time tsp 25 us 25
Shutdown Recovery Time toN 150 us 25
Power Supply Rejection PSR -78 dB 1Vp-p, 1 kHz sine wave ripple

on Vppr,

differential output
Common Mode Transient CMTI 10 15 kV/us Vem=1kV, Ta=25°C 24 2
Immunity

INVI—I%FE

Unless otherwise noted, all typical values are at Ta = 25° C; all Minimum/Maximum specifications are at Recommended Operating

Conditions.

Parameter Symbol  Min. Typ. Max. Units Test Conditions Fig. Note
Input-Output Momentary Viso 5000 VRMS RH < 50%, t =1 min., 3,4
Withstand Voltage * Ta=25°C

Input-Output Resistance R-o 1014 Q Vi-o =500 Vpc 3
Input-Output Capacitance Co 0.5 pF f=1MHz 3

* The Input-Output Momentary Withstand Voltage is a dielectric voltage rating that should not be interpreted as an input-output continuous voltage rating.
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3o distribution or specification *

Typical  ACPL-C87AT ACPL-C87BT Fig
A Error due to offset voltage (25 °C) 0.015% 0.5% 0.5% Offset Voltage /Recommended  specs
input voltage range (2.0 V)

B Error due to offset voltage drift 0.1% 0.4% 0.4% Offset Voltage /Recommended

(across temperature) input voltage range (2.0 V)
C  Error due to gain tolerance (25 °C) 0% 1% 0.5% specs
D  Error due to gain drift (across temperature) 025% 0.8% 0.8%
E  Errordue to Nonlinearity (across temperature) 0.05%  0.12% 0.12%
F Total uncalibrated error (A+B+C+D+E) 0415% 2.82% 2.32% specs
G  Total offset calibrated error (F - A) 0.4% 2.32% 1.82%
H  Total gain and offset calibrated error (G - C) 0.4% 132% 132%

* 3¢ distribution is based on corner wafers.
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Figure 32. Component Placement Recommendation

Figure 32. Bottom Layer Layout Recommendation
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