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4-Pin DIP Photodarlington

Output Optocoupler
FOD852

Description

The FOD852 consists of gallium arsenide infrared emitting diode
driving a silicon photodarlington output (with integral base-emitter

resistor) in a 4—pin dual in-line package.

Features

® High Current Transfer Ratio: 1000% Minimum

® Safety and Regulatory Approvals
+ UL1577; 5,000 VACRrys for 1 Minute
+ DIN EN/IEC60747-5-5

® These are Pb-Free Devices

Applications

® Power Supply Regulators
® Digital Logic Inputs

® Microprocessor Inputs

Functional Block Diagram
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Figure 1. Schematic
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ORDERING INFORMATION

See detailed ordering and shipping information on page 8 of
this data sheet.
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FOD852

SAFETY AND INSULATION RATINGS
As per DIN EN/IEC 60747-5-5, this optocoupler is suitable for “safe electrical insulation” only within the safety limit data. Compliance
with the safety ratings shall be ensured by means of protective circuits.

Parameter Characteristics
Installation Classifications per DIN VDE <150 VRms s\
0110/1.89 Table 1, For Rated Mains Voltage 2300 Vrgs I
Climatic Classification 30/110/21
Pollution Degree (DIN VDE 0110/1.89) 2
Comparative Tracking Index 175
Symbol Parameter Value Unit
Vpr Input-to-Output Test Voltage, Method A, Viorm X 1.6 = VpR, 1360 Vpeak
Type and Sample Test with t,, = 10 s, Partial Discharge < 5 pC
Input-to-Output Test Voltage, Method B, V|orm X 1.875 = Vpg, 1560 Vpeak
100% Production Test with tm = 1 s, Partial Discharge < 5 pC
VioRM Maximum Working Insulation Voltage 850 Vpeak
Viotm Highest Allowable Over-Voltage 6000 Vpeak
External Creepage 27 mm
External Clearance =7 mm
DTI Distance Through Insulation (Insulation Thickness) >0.4 mm
Ts Case Temperature (Note 1) 175 °C
Is, INPUT Input Current (Note 1) 400 mA
Ps, output Output Power (Note 1) 700 mwW
Rio Insulation Resistance at Ts, Vg = 500 V (Note 1) >101 Q

1. Safety limit values — maximum values allowed in the event of a failure.

MAXIMUM RATINGS (Tx = 25 °C unless otherwise noted)

Symbol Rating Value Unit
TOTAL DEVICE
Tstg Storage Temperature -551t0 +125 °C
Topr Operating Temperature -30to +100 °C
Ty Junction Temperature -551t0 +100 °C
TsoL Lead Solder Temperature 260 for 10 seconds °C
ProT Total Device Power Dissipation 200 mwW
INPUT
IF Continuous Forward Current 50 mA
VR Reverse Voltage 6 \%
Pp LED Power Dissipation 70 mwW
OUTPUT
VcEo Collector-Emitter Voltage 300 \Y
VEco Emitter-Collector Voltage 0.1 \Y
Ic Continuous Collector Current 150 mA
Pc Collector Power Dissipation 150 mwW

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
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ELECTRICAL CHARACTERISTICS

(Ta = 25 °C unless otherwise noted)

INDIVIDUAL COMPONENT CHARACTERISTICS

FOD852

Symbol Parameter Test Condition Min | Typ | Max Unit |
INPUT
Vg Forward Voltage IF=10mA - 1.2 1.4 \
IR Reverse Current Vg=4V - - 10 uA
Cq Terminal Capacitance V=0,f=1kHz - 30 250 pF
OUTPUT
Iceo Collector Dark Current Vce =200, Ig=0 - - 200 nA
BVcEo Collector-Emitter Breakdown Voltage Ilc=0.1mAIg=0 300 - - \
BVeco Emitter-Collector Breakdown Voltage le=10uA Ig=0 0.1 - - \
TRANSFER CHARACTERISTICS
Symbol DC Characteristics Test Condition Min Typ Max Unit
Ic Collector Current IF=1mA Vge=2V 10 40 150 mA
CTR Current Transfer Ratio (Note 2) 1,000 4,000 | 15,000 %
Vcesat | Collector-Emitter Saturation Voltage IF =20 mA, Ic =100 mA - - 1.2 \Y
fc Cut-Off Frequency Vee=2V,Igc=20mA, R_ =100 Q, 1 7 - kHz
-3dB
tR Response Time (Rise) Vece=2V,Igc=20mA, R_ =100 Q - 100 300 us
tF Response Time (Fall) - 20 100 us
2. Current Transfer Ratio (CTR) = Ig / Iz x 100%.
ISOLATION CHARACTERISTICS
Symbol Characteristics Test Condition Min Typ Max Unit
Viso Input-Output Isolation Voltage f=60Hz, t=1minute, .0 <2 A 5000 - - VACgrMms
Riso Isolation Resistance V.0 =500V dc - 1012 - Q
Ciso Isolation Capacitance Vi.o=0,f=1MHz - 0.6 1.0 pf

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions.
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FOD852

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES (T4 = 25 °C unless otherwise noted)
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Figure 2. Forward Current vs. Ambient
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Figure 4. Collector-Emitted Saturation Voltage

I, FORWARD CURRENT (mA)

vs. Forward Current

|
Ve =2V

0.1

1

I, FORWARD CURRENT (mA)

10

Figure 6. Current Transfer Ration vs. Forward

Current

Pc, COLLECTOR POWER
DISSIPATION (mW)

I, FORWARD CURRENT (mA)

I, COLLECTOR CURRENT (mA)

200
150 \\
100 \x\
50 \\
0
-30 0 20 40 60 80 100
Ta, AMBIENT TEMPERATURE (°C)
Figure 3. Collector Power Dissipation
vs. Ambient Temperature
100 Z,
/Z,
/, /.
I/ I/
y) 7/
100°C ——77//
80°C — [ 40°C
‘ l
60 °C \/ /L/ 20°C
10 77l
Jnyly
JIy 7
RN
Jinaii
111
/I/ I/I |
| Il
05 0.7 0.9 1.1 1.3 15 1.7 1.9

Vg, FORWARD VOLTAGE (V)

Figure 5. Forward Current vs. Forward Voltage
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FOD852

TYPICAL ELECTRICAL/OPTICAL CHARACTERISTIC CURVES (Ta = 25 °C unless otherwise noted) (continued)

1. 1.2
- 0 IF=1mA O r-20mA
||:|LJ \ Vee=2V a:’_\1-10 “lg =100 mA
1%} 0.8 . W< 1,00
zZ [
2 \ - % o
T s Q 0.90 —
= wH
ER 06 T 3 0.80
w o>
a9 5Z 070
o w o
3x 04 4 i 060
W 8 050
o nE
£ 02 55 0.40
i 0.30
0 0.20
20 40 60 80 100 20 40 60 80 100
Ta, AMBIENT TEMPERATURE (°C) Ta, AMBIENT TEMPERATURE (°C)
Figure 8. Relative Current Transfer Ration Figure 9. Collector-Emitter Saturation Voltage
vs. Ambient Temperature vs. Ambient Temperature
< 1000 1000 po—r—rr
£ FVeE = 200 V EVee =2V
= 500 flc=20mA
Z - tr
Lu —_
i3 £ 200 —
2 i
o / E 100 === tf
e / 50
Ia) 100 y4 n
« / & 20 o d
9 7 o A LA ts
3) /- @ 10
w / o
- / 5
8 / =
—
5 / 2
o 10 1
20 40 60 80 100 0.1 1 10
Ta, AMBIENT TEMPERATURE (°C) R, LOAD RESISTANCE (kQ)
Figure 10. Collector Dark Current vs. Ambient Figure 11. Response Time vs. Load Resistance
Temperature
Vor IV
0 Jk\\ W Ic =2 mA
— ™N N\ N
o N N N
o -5 \
z
5
et -10 \ \
0}
<
K -15 \
o) RL=1kQ \ 1000 10Q
% a0 \|
< - N\
-25
\
0.1 1 10 100 500

f, FREQUENCY (kHz)

Figure 12. Frequency Response

www.onsemi.com Share Feedback
5 Your Opinion Matters



http://www.onsemi.com/
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=FOD852-D&tdt=DATASHEET&palcodes=F9&pal3codes=F9A&page=5

FOD852

TEST CIRCUITS
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Figure 14. Test Circuit for Frequency Response
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REFLOW PROFILE

Max. Ramp-up Rate = 3 °C/s

T Max. Ramp-down Rate = 6 °C/s
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Profile Feature

Pb-Free Assembly Profile

Temperature Min. (Tsmin)

150 °C

Temperature Max. (Tsmin)

200 °C

Time (tg) from )Tsmin to Tsmax

60-120 seconds

Ramp-up Rate (i to tp)

3 °C/seconds max.

Liquidous Temperature (T})

217 °C

Time (t) Maintained Above (T)

60-150 seconds

Peak Body Package Temperature

260 °C +0°C/-5°C

Time (tp) within 5 °C of 260 °C

30 seconds

Ramp-down Rate (Tp to T;)

6 °C / seconds max.

Time 25 °C to Peak Temperature

8 minutes max.

Figure 15. Reflow Profile
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FOD852

ORDERING INFORMATION

Part Number Package Type Shipping’
FOD852 DIP 4-Pin (Case 646CD) 2000 / Unit Box
FOD852S SMT 4-Pin (Lead Bend) (Case 709AH) 2000 / Unit Box
FOD852SD SMT 4-Pin (Lead Bend) (Case 709AH) 1000 / Tape & Reel
FOD852300 DIP 4-Pin, DIN EN/IEC60747-5-5 option (Case 646CD) 2000 / Unit Box
FOD8523S SMT 4-Pin (Lead Bend), DIN EN/IEC60747-5-5 option 2000 / Unit Box
(Case 709AH)

FOD8523SD SMT 4-Pin (Lead Bend), DIN EN/IEC60747-5-5 option 1000 / Tape & Reel
(Case 709AH)

FOD852300W DIP 4-Pin, 0.4” Lead Spacing, DIN EN/IEC60747-5-5 option 2000 / Unit Box
(Case 646CA)

tFor information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

WWwWw.onsemi.com Share Feedback
8 Your Opinion Matters



http://www.onsemi.com/
https://cma.onsemi.com/pub_link/Collateral/BRD8011-D.PDF
https://cx.onsemi.com/jfe/form/SV_2co9s03RTjSwGHQ?tdid=FOD852-D&tdt=DATASHEET&palcodes=F9&pal3codes=F9A&page=8

onsemi
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4, DRAWING FILENAME AND REVISION: MKT-NO4Creve.
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