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3.0 A Output Current,
High Speed Gate Drive
Optocoupler in Stretched
Body SOP 6-Pin

FOD8342, FOD8342T

Description

The FOD8342 series is a 3.0 A output current gate drive
optocoupler, capable of driving medium-power IGBT/ MOSFETSs. It
is ideally suited for fast-switching driving of power IGBT
and MOSFET used in motor—control inverter applications,
and high—performance power systems.

The FODB8342 series utilizes stretched body package to achieve
8 mm creepage and clearance distances (FOD8342T), and optimized
IC design to achieve reliably high—insulation voltage and high—noise
immunity.

The FOD8342 series consists of an Aluminum Gallium Arsenide
(AlGaAs) Light-Emitting Diode (LED) optically coupled
to an integrated circuit with a high-speed driver for push—pull
MOSFET output stage. The device is housed in a stretched body,
6—pin, small outline, plastic package.

Features

® FOD8342T - 8 mm Creepage and Clearance Distance, and 0.4 mm
Insulation Distance to Achieve Reliable and High—Voltage Insulation

® 3.0 A Peak Output Current Driving Capability

for Medium- Power IGBT/MOSFET

+ Use of P—Channel MOSFETSs at Output Stage
Enables Output Voltage Swing Close to Supply Rail

20 kV/us Minimum Common Mode Rejection

Wide Supply Voltage Range: 10 V to 30 V

Fast Switching Speed Over Full Operating Temperature Range

+ 210 ns Maximum Propagation Delay

+ 65 ns Maximum Pulse Width Distortion

Under—\oltage Lockout (UVLO) with Hysteresis

Extended Industrial Temperate Range: —40°C to 100°C

Safety and Regulatory Approvals:

+ UL1577, 5,000 VRps for 1 Minute

+ DIN EN/IEC60747-5-5, 1,140V Peak Working Insulation Voltage

Applications

e AC and Brushless DC Motor Drives
Industrial Inverter

Uninterruptible Power Supply

Induction Heating

Isolated IGBT/Power MOSFET Gate Drive
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ORDERING INFORMATION
See detailed ordering, marking and shipping information in the
package dimensions section on page 18 of this data sheet.
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FOD8342, FOD8342T

Table 1. TRUTH TABLE

LED Vpp — Vss “Positive Going” (Turn—-0n) Vpp — Vss “Negative Going” (Turn—0Off) Vo
Off OVto30V OVto30V LOwW
On OVto7V OVto6.5V LOW
On 7Vto95V 6.5Vto9V Transition
On 9.5Vto30V 9Vto30V HIGH
Table 2. PIN DESCRIPTION
Pin No. Name Description
1 ANODE LED Anode
2 N.C Not Connection
3 CATHODE LED Cathode
4 Vss Negative Supply Voltage
5 Vo Output Voltage
6 Vpp Positive Supply Voltage
Pin Configuration
1 6
ANODE l? O 5:l Vob
N.C l% 4:] Vo
CATHODE [ 1 Vss
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FOD8342, FOD8342T

Table 3. SAFETY AND INSULATION RATINGS
As per DIN_EN/IEC60747-5-5. 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 Symbol FOD8342 FOD8342T Unit
Installation Classifications per DIN VDE 0110/1.89 Table 1, | <150 Vrms -V -1V
For Rated Main Voltage
<300 Vrms -1V -1V
<450 Vrms 1=l -1V
<600 Vrms =111 -
Climatic Classification 40/100/21 40/100/21
Pollution Degree (DIN VDE 0110/1.89) 2 2
Comparative Tracking Index CTI 175 175
Input to Output Test Voltage, Method B, V|orm X 1.875 = Vpg, VpRr 1,671 2,137 Vpeak
100% Production Test with t,,, = 1 sec, Partial Discharge <5 pC
Input to Output Test Voltage, Method A, Viorm X 1.6 = VpR, 1,426 1,824 Vpeak
Type and Sample Test with t, = 10 sec, Partial Discharge <5 pC
Max Working Insulation Voltage ViorRM 891 1,140 Vpeak
Highest Allowable Over Voltage Viotm 6,000 8,000 Vpeak
External Creepage >8.0 >8.0 mm
External Clearance 7.0 >8.0 mm
Distance Through Insulation (Insulation Thickness) DTI 0.4 >0.4 mm
Safety Limit Values— Maximum Values Allowed in the Event of a Failure,
Case Temperature Ts 150 150 °C
Input Current Is,INPUT 200 200 mA
Output Power Ps outpuT 600 600 mwW
Insulation Resistance at Tg,V|o = 500 V Rio 10° 10° Q
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Table 4. ABSOLUTE MAXIMUM RATINGS (Ta = 25°C unless otherwise specified)

FOD8342, FOD8342T

Symbol Parameter Value Units
Tste Storage Temperature —40 to +125 °C
Topr Operating Temperature —40 to +100 °C

Ty Junction Temperature —40 to +125 °C
TsoL Lead Solder Temperature (Refer to Reflow Temperature Profile) 260 for 10 s °C
IFavG) Average Input Current 25 mA

VR Reverse Input Voltage 5.0 \%

loPEAK) Peak Input Voltage (Note 1) 3
Vpp Supply Voltage -0.5t0 35 \%

Vo(PEAK) Peak Output Voltage 0to Vpp \%

tRaNys tFON) Input Signal Rise and Fall Time 250 ns
PD, Input Power Dissipation (Notes 2, 4) 45 mwW
PDgo Output Power Dissipation (Notes 3, 4) 500 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.

1. Maximum pulse width = 10 us, maximum duty cycle = 0.2%.
. No derating required across operating temperature range.

2
3. Derate linearly from 25°C at a rate of 5.2 mW/°C.
4. Functional operation under these conditions is not implied. Permanent damage may occur if the device is subjected to conditions outside

these ratings.

Table 5. RECOMMENDED OPERATING CONDITIONS

Symbol Parameter Min Max Unit
Ta Ambient Operating Temperature =40 +100 °C
Vpp - Vss Supply Voltages 10 30 \%
IF(oN) Input Current (ON) 10 16 mA
VE(OFF) Input Voltage (OFF) -3.0 0.8 \%

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

Table 6. ISOLATION CHARACTERISTICS (Apply over all recommended conditions, typical value is measured at Tp = 25°C)

Symbol Parameter Conditions Min Typ Max Units
Viso Input-Output Isolation Voltage | Tp = 25°C, R.H. < 50%, 5000 VACRMS
t=1.0 min, o £ 20 pA (Notes 5, 6)
Riso Isolation Resistance V|-o = 500 V (Note 5) 1011 Q
Ciso Isolation Capacitance V.o =0V, freq = 1.0 MHz (Note 5) 1 pF

5. Device is considered a two terminal device: Pins 1, 2 and 3 are shorted together and Pins 4, 5, and 6 are shorted together.
6. 5,000 VACRums for 1 minute duration is equivalent to 6,000 VACRgs for 1 second duration.
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FOD8342, FOD8342T

Table 7. ELECTRICAL CHARACTERISTICS (Apply over all recommended conditions, Ta = -40°C to +100°C, 4.5V <Vpp <30V,
FOD8480: Iron) = 6 MA to 10 mA, FOD8482: Iron) = 4 MA to 7 mA, VEorr) = 0 to 0.8 V, unless otherwise specified. Typical value is
measured at Tp = 25°C and Vpp=5V.)

Symbol Parameter Conditions Min Typ Max Units
VE Input Forward Voltage Ir =10 mA 11 15 1.8 \%
AVEIATA | Temperature Coefficient of Forward -18 mV/°C
Voltage
BVr Input Reverse Breakdown Voltage Ir =10 uA 5.0 \%
Cin Input Capacitance VE=0V,f=1MHz 20 pF
lon High Level Output Current (Note 1) | Voy=Vpp -3V 1.0 A
Vou=Vpp -6V 25
loL Low Level Output Current (Note 1) VoL =Vss+3V 1.0 A
VoL =Vss+6V 25
Vou High Level Output Voltage Ir =10 mA, Ip = -100 mA Vpp - 0.5 |Vpp-0.1 \%
(Notes 7, 8)
VoL Low Level Output Voltage IF=0mA, Ip =100 mA Vgs +0.1 [Vss +0.5
(Notes 7, 8)
IbDH High Output Supply Current Vo = Open, I =10 to 16 mA 2.9 4.0 mA
IbpL Low Output Supply Current Vo =0pen, VE=-3.0t0 0.8V 2.8 4.0 mA
lFLH Threshold Input Current Low to lo=0mA,Vo>5V 2.0 7.5 mA
High
VEHL Threshold Input Voltage High to Low | o =0 mA, Vo <5V 0.8 \%
VuvLo+ Under Voltage Lockout Threshold Ir=10mA,Vo>5V 7.0 8.3 9.5 \Y,
Vuvio- IF=10mA, Vg <5V 6.5 7.7 9.0
UVLOyys | Under Voltage Lockout Threshold 0.6 \%
Hysteresis

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.
7. Inthis test, Vou is measured with a dc load current of 100 mA. When driving capacitive load Vo will approach Vpp as Ioy approaches 0 A.
8. Maximum pulse width = 1 ms, maximum duty cycle = 20%.
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FOD8342, FOD8342T

Table 8. SWITCHING CHARACTERISTICS (Apply over all recommended conditions, typical value is measured at Ta = 25°C,
Vsg = Ground and Vpp = 30 V, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max Units
tPHL Propagation Delay Time to Logic I =10 mA, 50 145 210 ns
Low Output (Note 9) Rg=10Q, Cg=10nF,
- - - f =250 kHz,
tpLH Propagation Delay Time to Logic Duty Cycle = 50% 50 120 210 ns
High Output (Note 10)
PWD Pulse Width Distortion, 35 65 ns
[tpHL — tpLn| (Note 11)
PDD Propagation Delay Difference -90 90
(Skew) Between Any Two Parts (Note 12)
tR Output Rise Time (10% to 90%) 38 ns
tr Output Fall Time (90% to 10%) 24 ns
tuvLoon | ULVO Turn On Delay IF=10mA,Vo>5V 2.0 us
tuvLo OFF ULVO Turn Off Delay Ie=10mA, Vo <5V 0.3 us
[CMy| Common Mode Transient Vpp =30V, I =10 mAto 16 mA, 20 50 kV/us
Immunity at Output High Vem = 2000 V, T = 25°C (Note 13)
|ICML| Common Mode Transient Vpp=30V,VE=0V, 20 50 kVius
Immunity at Output Low Vem = 2000 V, T = 25°C (Note 14)

9. Propagation delay tpy is measured from the 50% level on the falling edge of the input pulse to the 50% level of the falling edge of the Vg

signal.

10. Propagation delay tp 4 is measured from the 50% level on the rising edge of the input pulse to the 50% level of the rising edge of the Vg

signal.

11. PWD is defined as | tpy — tpLH | for any given device.

12.The difference between tpy, and tp; 4 between any two FOD8342 parts under the same operating conditions, with equal loads.

13.Common mode transient immunity at output high is the maximum tolerable negative dVcm/dt on the trailing edge of the common mode
impulse signal, V¢, to ensure that the output remains high (i.e., Vo > 15.0 V).
14.Common mode transient immunity at output low is the maximum tolerable positive dVecm/dt on the leading edge of the common pulse signal,
Ve, to ensure that the output remains low (i.e., Vo < 1.0 V).
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FOD8342, FOD8342T

TYPICAL CHARACTERISTICS
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Figure 3. Output High Voltage Drop
vs. Ambient Temperature

Figure 2. Output High Voltage Drop vs. Output
High Current
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Figure 7. Output Low Voltage vs. Ambient
Temperature

Figure 6. Output Low Voltage vs. Output Low
Current
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FOD8342, FOD8342T

TYPICAL CHARACTERISTICS (CONTINUED)
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Figure 12. Low-to—High Input Current
Threshold vs. Ambient Temperature

loL, Output Low Current (A)

Ipp, Supply Current (mA)

tp, Propagation Delay (ns)
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Figure 9. Output Low Current vs. Ambient
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3.6
3.2
IpDH %
2.8 == —
lopL
241 Ig =0 A (for IppL)
|;: =10 mA (for IDDH)
Vgs=0V
0 Ta =25°C .
15 20 25 30
Vpp, Supply Current (V)
Figure 11. Supply Current vs. Supply Voltage
400 : .
Ir =10 mA to 16 mA
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f =250 kHz 50% Duty Cycle
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100 tpLH
0
15 18 21 24 27 30

Vpp — Vss, Supply Voltage (V)

Figure 13. Propagation Delay vs. Supply
Voltage
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FOD8342, FOD8342T

TYPICAL CHARACTERISTICS (CONTINUED)

400 : :
Vpp -~ Vgs =15V t0 30V
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2 f = 250 kHz 50% Duty Cycle
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o
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Ir, LED Forward Current (mA)
Figure 14. Propagation Delay vs. LED Forward
Current
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a
c
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Figure 16. Propagation Delay vs. Series Load
Resistance
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I, Forward Current (mA)

Figure 18. Transfer Characteristics
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Figure 15. Propagation Delay vs. Ambient
Temperature

I =10 MA to 16 mA
Vpp-Vss=15V1to 30V
Rg=10Q

™ f = 250 kHz 50% Duty Cycle
tpHL
tpLH
0 20 40 60 80 100
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Figure 17. Propagation Delay vs. Series Load
Capacitance
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Figure 19. Input Forward Current vs. Forward

Voltage
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FOD8342, FOD8342T

TYPICAL CHARACTERISTICS (CONTINUED)
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Figure 20. Under Voltage Lockout
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FOD8342, FOD8342T

TEST CIRCUIT

-
6]

. 1]
Ie=0A =
Duty Cycle 99.8%

S R

loL
-+ 0.1 uF | 47 uF
Ty
Q—L Vbp
3 -—- 4} : . Vo 4 : 1
100 Q N
q
Figure 21. 1o, Test Circuit
. 1]
Ig =10 mA = 0.1 uF[47 uF
f =200 Hz 100 Q
Duty Cycle 0.2%

@

ViN

SN

100 Q

Figure 22. Ipy Test Circuit
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FOD8342, FOD8342T

TEST CIRCUIT (CONTINUED)

[ o
1] : 6] I
[}
I = 10 mA " ~| —E 0.1 uF
! VoH
1 .
2] & 5 o
SZ/'V Vbb
] 100 mA
[}
]
X 3] e 4] — ¢ 2

Figure 23. Vgoy Test Circuit

(=]

0.1 uF 100 mA

i | Lo @
[

VOL VDD

)

)

)
[>]

|||-1

Figure 24. Vg Test Circuit
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FOD8342, FOD8342T

TEST CIRCUIT (CONTINUED)

IpDH
{1 | 6]—
| o
Ir =10 mA to 16 mA 1
B w4 3
2 5
SZ/IV Vbb
1
1
1
3 b - E " ®

Figure 25. Ippy Test Circuit

[=]

1o
6]
0.1 uF

Vo
5
Vbp
E .

Figure 26. Ipp, Test Circuit

VE=-3.0t00.8V

2] SZ;:t

|||-1

www.onsemi.com
13

Downloaded from AFFOW.Com.


http://www.onsemi.com/
http://www.arrow.com

FOD8342, FOD8342T

TEST CIRCUIT (CONTINUED)

0.1 uF

]
]
: T
4 g SZ;F : Vo>5V Vbp
L
L |

== 4]

[~]
=]

.||-q

Figure 27. Iy Test Circuit

f1] l 6] —e

| lo.l uF
v Il
e El w4 5

) ‘| Vo<5V Vbbb
!
!
)

=] n

¥ 18] s--- 4 nd

Figure 28. Vg Test Circuit

1] [l o

1] ' 6]
' 0.1 uF

I = 10 mA | ~|

|
] _I Vo=5V VppRamp
'
'
: —

3 ——- [4]—e =

Figure 29. UVLO Test Circuit
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FOD8342, FOD8342T

TEST CIRCUIT (CONTINUED)

[~]

(=]
l—o

f =250 kHz
Duty Cycle 50%

3

Figure 30. tpy., tpLH, tr and tg Test Circuit and Waveforms

.||_¢
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FOD8342, FOD8342T

TEST CIRCUIT (CONTINUED)

|
I
sl f
2] 5
SZ;Ik _| Vo Vpp =30V
L—«—[g L— Z

D
N

[~]

Ve = 2,000 V

Common-Mode Low (CML) Test Circuit

=]

e

|
|
el
?BATT E > v =
SZ?Ik ~| i Vip = 30 V
r._W\H 3 L— 4

)
N

Ve = 2,000 V

Common-Mode High (CMH) Test Circuit

ov

-

Vo VoH

Switch at A: I = 10 mA

Vo VoL
Switch at B: I = 0 mA

Figure 31. CMR Test Circuit and Waveforms
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FOD8342, FOD8342T

260

REFLOW PROFI

Maximum Ramp-up Rate = 3°C/s
Tp Maximum Ramp-down Rate = 6°C/s

LE

240
T |
220

|

-~ tP

Tsmax -

200
180
160 -

Tsmin —

Preheat Area —

140
120
100
80
60 |
40 |
20

0 T

Temperature (°C) msl

ts

120

Time 25°C to Peak

240 360

Time (seconds) ws=)>

Profile Freature

Pb-Free Assembly Profile

Temperature Minimum (Tgmin) 150°C
Temperature Maximum (Tgmax) 200°C
Time (ts) from (Tsmin 10 Tsmax) 60sto120s

Ramp-up Rate (t_ to tp)

3°C/s maximum

Liquidous Temperature (T\) 217°C

Time (t.) Maintained Above (T) 60sto 150 s
Peak Body Package Temperature 260°C +0°C/ -5°C
Time (tp) within 5°C of 260°C 30s

Ramp-Down Rate (Tp to Ty)

6°C/s maximum

Time 25°C to Peak Temperature

8 minutes maximum

Figure 32. Reflow Profile
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FOD8342, FOD8342T

ORDERING INFORMATION

Part Number Package Packing Method
FOD8342 Stretched Body SOP 6-Pin Tube (100 units per tube)
FOD8342R2 Stretched Body SOP 6-Pin Tape and Reel (1,000 units per reel)
FOD8342V Stretched Body SOP 6-Pin, Tube (100 units per tube)

DIN EN/IEC60747-5-5 Option
FOD8342R2V Stretched Body SOP 6-Pin, Tape and Reel (1,000 units per reel)
DIN EN/ IEC60747-5-5 Option
FOD8342T Stretched Body SOP 6-Pin, Wide Lead Tube (100 units per tube)
FOD8342TR2 Stretched Body SOP 6-Pin, Wide Lead Tape and Reel (1,000 units per reel)
FOD8342TV Stretched Body SOP 6-Pin, Wide Lead, Tube (100 units per tube)
DIN EN/IEC60747-5-5 Option
FOD8342TR2V Stretched Body SOP 6-Pin, Wide Lead, Tape and Reel (1,000 units per reel)
DIN EN/ IEC60747-5-5 Option

*All packages are lead free per JEDEC: J-STD-020B standard.
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onsemi, ONSEML, and other names, marks, and brands are registered and/or common law trademarks of Semiconductor Components Industries, LLC dba “onsemi” or its affiliates
and/or subsidiaries in the United States and/or other countries. onsemi owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property.
A listing of onsemi’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. onsemi reserves the right to make changes at any time to any
products or information herein, without notice. The information herein is provided “as-is” and onsemi makes no warranty, representation or guarantee regarding the accuracy of the
information, product features, availability, functionality, or suitability of its products for any particular purpose, nor does onsemi assume any liability arising out of the application or use
of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental damages. Buyer is responsible for its products
and applications using onsemi products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information
provided by onsemi. “Typical” parameters which may be provided in onsemi data sheets and/or specifications can and do vary in different applications and actual performance may
vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. onsemi does not convey any license
under any of its intellectual property rights nor the rights of others. onsemi products are not designed, intended, or authorized for use as a critical component in life support systems
or any FDA Class 3 medical devices or medical devices with a same or similar classification in a foreign jurisdiction or any devices intended for implantation in the human body. Should
Buyer purchase or use onsemi products for any such unintended or unauthorized application, Buyer shall indemnify and hold onsemi and its officers, employees, subsidiaries, affiliates,
and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or death
associated with such unintended or unauthorized use, even if such claim alleges that onsemi was negligent regarding the design or manufacture of the part. onsemi is an Equal
Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.

ADDITIONAL INFORMATION

TECHNICAL PUBLICATIONS: ONLINE SUPPORT: www.onsemi.com/support
Technical Library: www.onsemi.com/design/resources/technical-documentation For additional information, please contact your local Sales Representative at
onsemi Website: www.onsemi.com www.onsemi.com/support/sales
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