
Chipsmall Limited consists of a professional team with an average of over 10 year of expertise in the distribution

of electronic components. Based in Hongkong, we have already established firm and mutual-benefit business

relationships with customers from,Europe,America and south Asia,supplying obsolete and hard-to-find components

to meet their specific needs.

With the principle of “Quality Parts,Customers Priority,Honest Operation,and Considerate Service”,our business

mainly focus on the distribution of electronic components. Line cards we deal with include

Microchip,ALPS,ROHM,Xilinx,Pulse,ON,Everlight and Freescale. Main products comprise

IC,Modules,Potentiometer,IC Socket,Relay,Connector.Our parts cover such applications as commercial,industrial,

and automotives areas.

We are looking forward to setting up business relationship with you and hope to provide you with the best service

and solution. Let us make a better world for our industry!

Contact us
Tel: +86-755-8981 8866 Fax: +86-755-8427 6832

Email & Skype: info@chipsmall.com Web: www.chipsmall.com

Address: A1208, Overseas Decoration Building, #122 Zhenhua RD., Futian, Shenzhen, China

    



To learn more about ON Semiconductor, please visit our website at 

www.onsemi.com

Is Now Part of

ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or other countries. ON Semiconductor owns the rights to a number 

of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor reserves the right 

to make changes without further notice to any products herein. ON Semiconductor makes no warranty, representation or guarantee regarding the suitability of its products for any particular purpose, nor does ON Semiconductor 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 ON 

Semiconductor products, including compliance with all laws, regulations and safety requirements or standards, regardless of any support or applications information provided by ON Semiconductor. “Typical” parameters which may be provided in ON 

Semiconductor 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. ON Semiconductor does not convey any license under its patent rights nor the rights of others. ON Semiconductor 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 ON Semiconductor products for any such unintended 

or unauthorized application, Buyer shall indemnify and hold ON Semiconductor 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 ON Semiconductor was negligent regarding the design or manufacture of the part. ON Semiconductor 

is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.



F
O

D
8
3
1

8
 —

 2
.5

 A
 O

u
tp

u
t C

u
rre

n
t, IG

B
T

 D
riv

e
 O

p
to

c
o

u
p

le
r w

ith
A

c
tiv

e
M

ille
r C

la
m

p
, D

e
s
a
tu

ra
tio

n
 D

e
te

c
tio

n
, a

n
d

 Is
o

la
te

d
F

a
u

lt S
e

n
s

in
g

©2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FOD8318 Rev. 1.1.2

December 2012

FOD8318
2.5 A Output Current, IGBT Drive Optocoupler 
with Active Miller Clamp, Desaturation Detection, and 
Isolated Fault Sensing  

Features 

 High noise immunity characterized by common mode 

rejection

–  35 kV / µs Minimum Common Mode Rejection

(Vcm = 1500 Vpeak)

 2.5 A peak output current driving capability for most 

1200 V / 150 A IGBT

 Optically isolated fault sensing feedback

 Active Miller clamp to shut off the IGBT during high 

dv/dt without needing a negative supply voltage

 “Soft” IGBT turn-off

 Built-in IGBT protection

–  Desaturation detection

–  Under-voltage lock out (UVLO) protection

 Wide supply voltage range from 15 V to 30 V

–  Use of  P-Channel MOSFETs at output stage 

enables output voltage swing close to the supply 

rail (rail-to-rail output)

 3.3 V / 5 V, CMOS/TTL-compatible inputs

 High Speed

–  500 ns max. propagation delay over full operating 

temperature range

 Extended industrial temperate range, -40°C to 100°C 

temperature range

 Safety and regulatory approvals

–  UL1577, 4,243 VRMS for 1 min.

–  DIN EN/IEC 60747-5-5,1,414 Vpeak working 

    insulation voltage, 8000 Vpeak transient isolation 

voltage ratings

 RDS(ON) of 1  (typ.) offers lower power dissipation

 User configurable: inverting, non-inverting, auto-reset, 

auto-shutdown 

 8 mm creepage and clearance distances

Applications

 Industrial inverter

 Induction heating

 Isolated IGBT drive

Description

The FOD8318 is an advanced 2.5 A output current

IGBT drive optocoupler capable of driving most

1200 V / 150 A IGBTs. It is ideally suited for fast-switch-

ing driving of power IGBTs and MOSFETs used in motor

control inverter applications and high-performance

power systems. It consists of an integrated gate drive

optocoupler featuring low RDS(ON) CMOS transistors to

drive the IGBT from rail to rail and an integrated high-

speed isolated feedback for fault sensing. The FOD8318

has an active Miller clamp fuction to shut off the IGBT

during a high dv/dt situation without the need of a nega-

tive supply  voltage. It offers critical protection features

necessary for preventing fault conditions that lead to

destructive thermal runaway of IGBTs.

It utilizes Fairchild’s proprietary Optoplanar® coplanar

packaging technology and optimized IC design to

achieve high noise immunity, characterized by high

common mode rejection and power supply rejection

specifications.

The device is housed in a compact 16-pin small outline

plastic package that meets the 8 mm creepage and

clearance requirements.
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Truth Table

*VOUT is always LOW with ‘clamp’ being active (gate voltage < 2 V above VSS).

Pin Definitions

VIN+ VIN–

UVLO

(VDD2 – VE)
DESAT

Detected? FAULT VOUT*

X X Active X X LOW

X X X Yes LOW LOW

LOW X X X X LOW

X HIGH X X X LOW

HIGH LOW Not Active No HIGH HIGH

Pin # Name Description

1 VIN+ Non-inverting gate drive control input

2 VIN– Inverting gate drive control input

3 VDD1 Positive input supply voltage (3 V to 5.5 V)

4 GND1 Input ground

5 RESET Fault reset input

6 FAULT Fault output

7 VLED1+ LED 1 anode (must be left unconnected)

8 VLED1- LED 1 cathode (must be connected to ground)

9 VSS Output supply voltage (negative)

10 VCLAMP Active Miller clamp supply voltage

11 VO Gate drive output voltage

12 VS Source of pull-up PMOS transistor

13 VDD2 Positive output supply voltage

14 DESAT Desaturation voltage input

15 VLED2+ LED 2 anode (must be left unconnected)

16 VE Output supply voltage / IGBT emitter

1

2

3

4

5

6

7

8

VIN+

VIN–

VDD1

GND1

RESET

FAULT

VLED1+

VLED1-

VE

VLED2+

DESAT

VDD2

VS

VO

VCLAMP

VSS

16

15

14

13

12

11

10

9
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Block Diagram

D
riv

e
r

VDD1
VDD2

VLED1+

3
13

7

VS
12

VO
11

VSS
9

DESAT
14

VE
16

VIN+
1

VIN–
2

RESET Fault

UVLO

DESAT

LED1

LED2

Fault Sense
Optocoupler

Gate Drive
Optocoupler

Shield

Shield

5

FAULT

Input IC

Output IC

VLED2+

6

15

GND1
4

VLED1–
8

VSS

VCLAMP
10

Miller
Clamp
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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.

Symbol Parameter Min. Typ. Max. Unit

 

 

 

Installation Classifications per DIN VDE 0110/1.89 Table 1     

 

 

     For Rated Mains Voltage < 150 Vrms  I–IV  

     For Rated Mains Voltage < 300 Vrms  I–IV  

     For Rated Mains Voltage < 450 Vrms I–IV

     For Rated Mains Voltage < 600 Vrms I–IV

     For Rated Mains Voltage < 1000 Vrms I–III

 Climatic Classification  40/100/21   

 Pollution Degree (DIN VDE 0110/1.89)  2   

CTI Comparative Tracking Index 175    

VPR Input to Output Test Voltage, Method b, 

VIORM x 1.875 = VPR, 100 % Production Test with 

tm = 1 s, Partial Discharge < 5 pC

2,651   Vpeak 

Input to Output Test Voltage, Method a, 

VIORM x 1.5 = VPR, Type and Sample Test with 

tm = 60 s, Partial Discharge < 5 pC

2,121   Vpeak 

VIORM Maximum Working Insulation Voltage 1,414   Vpeak

VIOTM Highest Allowable Over Voltage 8,000   Vpeak

 External Creepage 8   mm

 External Clearance 8   mm

 Insulation Thickness 0.5   mm

Safety Limit Values – Maximum Values Allowed in the 

Event of a Failure

TCase      Case Temperature 150 °C

PS,INPUT      Input Power 100 mW

PS,OUTPUT      Output Power 600 mW

RIO Insulation Resistance at TS, VIO = 500 V 109   ¾



©2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FOD8318 Rev. 1.1.2 5

F
O

D
8
3
1

8
 —

 2
.5

 A
 O

u
tp

u
t C

u
rre

n
t, IG

B
T

 D
riv

e
 O

p
to

c
o

u
p

le
r w

ith
A

c
tiv

e
M

ille
r C

la
m

p
, D

e
s
a
tu

ra
tio

n
 D

e
te

c
tio

n
, a

n
d

 Is
o

la
te

d
F

a
u

lt S
e

n
s

in
g

Absolute Maximum Ratings (TA = 25 ºC unless otherwise specified)

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be 

operable above the recommended operating conditions and stressing the parts to these levels is not recommended. 

In addition, extended exposure to stresses above the recommended operating conditions may affect device reliability.

The absolute maximum ratings are stress ratings only.  

Notes:

1. Maximum pulse width = 10 µs, maximum duty cycle = 0.2 %.

2. This negative output supply voltage is optional. It’s only needed when negative gate drive is implemented. A schottky 

diode is recommended to be connected between VE and VSS to protect against a reverse voltage greater than 0.5 V. 

Refer to application information, “6. Active Miller Clamp Function” on page 25.

3. No derating required across temperature range.

4. Derate linearly above 64 °C, free air temperature at a rate of 10.2 mW/°C

5. Functional operation under these conditions is not implied. Permanent damage may occur if the device is subjected 

to conditions outside these ratings.

Symbol Parameter Value Units

TSTG Storage Temperature -40 to +125 ºC

TOPR Operating Temperature -40 to +100 ºC

TJ Junction Temperature -40 to +125 ºC

TSOL Lead Wave Solder Temperature 

(no solder immersion)

Refer to page 28 for reflow temperature profile. 

260 for 10 s ºC

IFAULT Fault Output Current 15 mA

IO(PEAK) Peak Output Current(1) 3 A

VE – VSS Negative Output Supply Voltage(2) 0 to 15 V

VDD2 – VE Positive Output Supply Voltage -0.5 to 35 – (VE – VSS) V

VO(peak) Gate Drive Output Voltage -0.5 to 35 V

VDD2 – VSS Output Supply Voltage -0.5 to 35 V

VDD1 Positive Input Supply Voltage -0.5 to 6 V

VIN+, VIN- and VRESET Input Voltages -0.5 to VDD1 V

VFAULT Fault Pin Voltage -0.5 to VDD1 V

VS Source of Pull-up PMOS Transistor Voltage VSS + 6.5 to VDD2 V

VDESAT DESAT Voltage VE to VE + 11 V

ICLAMP Peaking Clamping Sinking Current 1.7 A

VCLAMP Miller Clamping Voltage -0.5 to VDD2 V

PDI Input Power Dissipation(3)(5) 100 mW

PDO Output Power Dissipation(4)(5) 600 mW
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Recommended Operating Conditions
The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended 

operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not 

recommend exceeding them or designing to absolute maximum ratings.

Note:

6. During power up or down, it is important to ensure that VIN+ remains LOW until both the input and output supply 

voltages reach the proper recommended operating voltage to avoid any momentary instability at the output state. 

Refer to “Time to Good Power” section on page 25.

Isolation Characteristics
Apply over all recommended conditions, typical value is measured at TA = 25 ºC

Notes:

7. Device is considered a two terminal device: pins 1 to 8 are shorted together and pins 9 to 16 are shorted together.

8. 4,243 VRMS for 1-minute duration is equivalent to 5,091 VRMS for 1-second duration.

9. The Input-Output Isolation Voltage is a dielectric voltage rating as per UL1577. It should not be regarded as an 

input-output continuous voltage rating. For the continuous working voltage rating, refer to the equipment level safety 

specification or DIN EN/IEC 60747-5-5 Safety and Insulation Ratings Table on page 4.

Electrical Characteristics
Apply over all recommended conditions; typical value is measured at VDD1 = 5 V, VDD2 – VSS = 30 V, VE – VSS = 0 V, 

TA = 25 °C unless otherwise specified. 

Symbol Parameter Min. Max. Unit

TA Ambient Operating Temperature -40 +100 ºC

VDD1 Input Supply Voltage(6) 3 5.5 V

VDD2 – VSS Total Output Supply Voltage 15 30 V

VE – VSS Negative Output Supply Voltage 0 15 V

VDD2 – VE Positive Output Supply Voltage(6) 15 30 – (VE – VSS) V

VS Source of Pull-up PMOS Transistor Voltage VSS + 7.5 VDD2 V

Symbol Parameter Conditions Min. Typ. Max. Units

VISO Input-Output Isolation 

Voltage

TA = 25 ºC, R.H.< 50 %, t = 1.0 min, 

II-O ð 10 µA, 50 Hz(7)(8)(9)
4,243 VRMS

RISO Isolation Resistance VI-O = 500 V(7) 1011 ¾

CISO Isolation Capacitance VI-O = 0 V, freq = 1.0 MHz(7) 1 pF

Symbol Parameter Conditions Min. Typ. Max. Units Figure

VIN+L, VIN-L, 

VRESETL

Logic Low Input Voltages 0.8 V

VIN+H, VIN-H,  

VRESETH

Logic High Input Voltages 2.0 V

IIN+L, IIN-L,  

IRESETL

Logic Low Input Currents VIN = 0.4 V -0.5 -0.001 mA

IFAULTL FAULT Logic Low Output 

Current

VFAULT = 0.4 V 5.0 12.0 mA 1, 35

IFAULTH FAULT Logic High Output 

Current

VFAULT = VDD1 -40 0.002 µA 35

IOH High Level Output  Current VO = VDD2 – 3 V -1 -3 A 2, 7, 36

VO = VDD2 – 6 V(10) -2.5 A
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Notes:

10. Maximum pulse width = 10 µs, maximum duty cycle = 0.2 %.

11. Maximum pulse width = 4.99 ms, maximum duty cycle = 99.8 %.

12. VOH is measured with the DC load current in this testing (maximum pulse width = 1 ms, maximum duty cycle = 20 %). 

When driving capacitive loads, VOH approaches VDD as IOH approaches zero units.

13. Positive output supply voltage (VDD2 – VE) should be at least 15 V. This  ensures adequate margin in excess of the 

maximum under-voltage lockout threshold VUVLO+ of 13.5 V. 

14. When VDD2 – VE > VUVLO and output state VO of the FOD8318 is allowed to go HIGH, the DESAT detection feature 

is active and provides the primary source of IGBT protection. UVLO is needed to ensure DESAT detection is 

functional. 

15. The blanking time, tBLANK, is adjustable by an external capacitor (CBLANK) where tBLANK = CBLANK * (VDESAT / ICHG).

IOL Low Level Output  Current VO = VSS + 3 V 1 3 A 3, 37

VO = VSS + 6 V(11) 2.5 A

IOLF Low Level Output Current 

During Fault Condition

VO – VSS = 14 V 90 185 230 mA 4, 41

VOH High Level Output Voltage IO = –100 mA 
(12)(13)(14)

VS – 

1.0 V

VS – 

0.5 V

V 5, 7, 38

VOL Low Level Output Voltage IO = 100 mA 0.1 0.5 V 6, 8, 38

IDD1H High Level Supply Current VIN+ = VDD1 = 5.5 V, 

VIN– = 0 V

14 17 mA 9, 39

IDD1L Low Level Supply Current VIN+ = VIN- = 0 V, 

VDD1 = 5.5 V

2 3 mA

IDD2H High Level Output Supply 

Current

VO = Open(14) 1 3 mA 10, 11, 

40

IDD2L Low Level Output Supply 

Current

VO = Open 0.8 2.8 mA

ISH High Level Source Current IO = 0 mA 0.65 1.5 mA 40

ISL Low Level Source Current IO = 0 mA 0.6 1.4 mA 40

IEL VE Low Level Supply Current -0.5 -0.2 mA 13, 40

IEH VE High Level Supply Current -0.5 -0.25 mA

ICHG Blanking Capacitor Charge 

Current

VDESAT = 2 V(14)(15) -0.13 -0.25 -0.37 mA 12, 41

IDSCHG Blanking Capacitor 

Discharge Current

VDESAT = 7 V 10 36 mA 41

VUVLO+ Under-Voltage Lockout 

Threshold(14)
VO > 5 V at 25 °C 11.5 13.5 V 15, 29, 

42VUVLO- VO < 5 V at 25 °C 9 10 V

UVLOHYS Under-Voltage Lockout 

Threshold Hysteresis

At 25 °C 0.4 1.5 V

VDESAT DESAT Threshold(14) VDD2 – VE >  VUVLO-, 

VO < 5 V

6 7 9 V 16, 41

VCLAMP_

THRES

Clamping Threshold Voltage 2.2 V 33, 52

ICLAMPL Clamp Low Level Sinking 

Current

VO = VSS + 2.5 V 0.35 1.2 A 32, 51

Symbol Parameter Conditions Min. Typ. Max. Units Figure

Electrical Characteristics (Continued)

Apply over all recommended conditions; typical value is measured at VDD1 = 5 V, VDD2 – VSS = 30 V, VE – VSS = 0 V, 

TA = 25 °C unless otherwise specified.
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Switching Characteristics
Apply over all recommended conditions; typical value is measured at VDD1 = 5 V, VDD2 – VSS = 30 V, VE – VSS = 0 V, 

TA = 25 °C unless otherwise specified.  

Notes:

16. This load condition approximates the gate load of a 1200 V / 150 A IGBT.

17. tPHL propagation delay is measured from the 50 % level on the falling edge of the input pulse (VIN+, VIN-) to the 50 % 

level of the falling edge of the VO signal. Refer to Figure 53.

18. tPHL propagation delay is measured from the 50 % level on the rising edge of the input pulse (VIN+, VIN-)  to the 50 % 

level of the rising edge of the VO signal. Refer to Figure 53.

19. PWD is defined as | tPHL – tPLH | for any given device.

20. The difference between tPHL and tPLH between any two FOD8318 parts under same operating conditions, with equal 

loads.

21. This is the amount of time the DESAT threshold must be exceeded before VO begins to go LOW. This is supply 

voltage dependent. Refer to Figure 54.

Symbol Parameter Conditions Min. Typ. Max. Units Figure

tPHL Propagation Delay Time to 

Logic Low Output(17)
Rg = 10 ¾, Cg = 

10 nF, 

f = 10 kHz, 

Duty Cycle = 50 %(16)

300 500 ns 17, 18, 

19, 20, 

21, 22, 

43, 51
tPLH Propagation Delay Time to 

Logic High Output(18)
250 500 ns

PWD Pulse Width Distortion, 

| tPHL – tPLH|(19)
50 300 ns

PDD Skew Propagation Delay Difference 

Between Any Two Parts or 

Channels, ( tPHL – tPLH)(20)

–350 350 ns

tR Output Rise Time (10 % – 90 %) 34 ns 43, 53

tF Output Fall Time (90 % – 10 %) 34 ns

tDESAT(90 %) DESAT Sense to 90 % VO 

Delay(21)
Rg = 10 ¾, Cg = 

10 nF,

VDD2 – VSS = 30 V

850 ns 23, 44

tDESAT(10 %) DESAT Sense to 10 % VO 

Delay(21)
2 3 µs 24, 26, 

27, 44

tDESAT(FAULT) DESAT Sense to Low Level FAULT 

Signal Delay(22)
1.8 5 µs 25, 44, 

54

tDESAT(LOW) DESAT Sense to DESAT Low 

Propagation Delay(23)
850 ns 44

tRESET(FAULT) RESET to High Level FAULT 

Signal Delay(24)
3 6 20 µs 28, 45, 

54

PWRESET RESET Signal Pulse Width 1.2 µs

tUVLO ON UVLO Turn On Delay(25) VDD2 = 20 V in 

1.0ms Ramp

4 µs 29, 46

tUVLO OFF UVLO Turn Off Delay(26) 3 µs

tGP Time to Good Power(27) VDD2 = 0 to 30 V in 

10 µs Ramp

30 µs 30, 31, 

46

| CMH | Common Mode Transient 

Immunity at Output High

TA = 25 ºC, VDD1 = 5 V, 

VDD2 = 25 V, 

VSS = Ground, 

VCM = 1500 Vpeak
(28)

35 50 kV/µs 48, 49

| CML | Common Mode Transient 

Immunity at Output Low

TA = 25 ºC, VDD1 = 5 V, 

VDD2 = 25 V, 

VSS = Ground, 

VCM = 1500 Vpeak
(29)

35 50 kV/µs 47, 50



©2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FOD8318 Rev. 1.1.2 9

F
O

D
8
3
1

8
 —

 2
.5

 A
 O

u
tp

u
t C

u
rre

n
t, IG

B
T

 D
riv

e
 O

p
to

c
o

u
p

le
r w

ith
A

c
tiv

e
M

ille
r C

la
m

p
, D

e
s
a
tu

ra
tio

n
 D

e
te

c
tio

n
, a

n
d

 Is
o

la
te

d
F

a
u

lt S
e

n
s

in
g

22. This is the amount of time from when the DESAT threshold is exceeded, until the FAULT output goes LOW. 

Refer to Figure 54.

23. This is the amount of time the DESAT threshold must be exceeded before VO begins to go LOW and the FAULT 

output to go LOW. Refer to Figure 54.

24. This is the amount of time from when RESET is asserted LOW, until FAULT output goes HIGH. Refer to Figure 54.

25. tUVLO ON UVLO turn-on delay is measured from VUVLO+ threshold voltage of the output supply voltage (VDD2) to the 

5 V level of the rising edge of the VO signal.

26. tUVLO OFF UVLO turn-off delay is measured from VUVLO– threshold voltage of the output supply voltage (VDD2) to 

the 5 V level of the falling edge of the VO signal.

27. tGP time to good power is measured from 13.5 V level of the rising edge of the output supply voltage (VDD2) to the 

5 V level of the rising edge of the VO signal.

28. Common mode transient immunity at output HIGH state is the maximum tolerable negative dVcm / dt on the trailing 

edge of the common mode pulse, VCM, to assure that the output remains in HIGH state (i.e., VO > 15 V or FAULT 

> 2 V).

29.Common mode transient immunity at output LOW state is the maximum positive tolerable dVcm / dt on the leading 

edge of the common mode pulse, VCM, to assure that the output remains in a LOW state (i.e., VO < 1.0 V or FAULT 

< 0.8 V).



©2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FOD8318 Rev. 1.1.2 10

F
O

D
8
3
1

8
 —

 2
.5

 A
 O

u
tp

u
t C

u
rre

n
t, IG

B
T

 D
riv

e
 O

p
to

c
o

u
p

le
r w

ith
A

c
tiv

e
M

ille
r C

la
m

p
, D

e
s
a
tu

ra
tio

n
 D

e
te

c
tio

n
, a

n
d

 Is
o

la
te

d
F

a
u

lt S
e

n
s

in
g

Typical Performance Characteristics
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Figure 2. Output High Current (IOH) vs. Temperature

Figure 4. Low Level Output Current (IOLF) vs. 

Output Voltage (VO)

Figure 5. Output High Voltage (VOH–VDD2) vs. Temperature

Figure 3. Output Low Current (IOL) vs. Temperature
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Typical Performance Characteristics (Continued)

Figure 7. Output High Voltage (VOH) vs. 

Output High Current (IOH)

Figure 9. Supply Current (IDD1) vs. Temperature Figure 10. Output Supply Current (IDD2) vs. Temperature

Figure 12. Blanking Capacitor Charging Current (ICHG) 

vs. Temperature

Figure 11. Output Supply Current (IDD2) vs. 

Output Supply Voltage (VDD2) 

Figure 8. Output Low Voltage (VOL) vs. 

Output Low Current (IOL)
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Typical Performance Characteristics (Continued)
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Figure 17. Propagation Delay (tP) vs. Temperature
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Figure 16. DESAT Threshold (VDESAT) vs. Temperature
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Typical Performance Characteristics (Continued)
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Figure 21. Propagation Delay (tP) vs. Load Capacitance (CL) 
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Figure 22. Propagation Delay (tP) vs. Load Resistance (RL)
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Logic High Output (tPLH) vs. Temperature

Figure 20. Propagation Delay to 

Logic Low Output (tPHL) vs. Temperature
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Figure 23. DESAT Sense to 90 % VO (tDESAT(90 %)) 

vs. Temperature

Figure 24. DESAT Sense to 10 % VO Delay (tDESAT(10 %)) 

vs. Temperature
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Typical Performance Characteristics (Continued)
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Figure 25. DESAT Sense to Low Fault Signal Delay (tDESAT(FAULT)) 

vs. Temperature

Figure 26. DESAT Sense to 10 % VO Delay (tDESAT(10 %)) 

vs. Load Capacitance (CL) 

Figure 27. DESAT Sense to 10 % VO Delay (tDESAT(10 %)) 

vs. Load Resistance (RL) 

Figure 28. RESET to High Level FAULT Signal 

Delay (tRESET(FAULT)) vs. Temperature 
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Figure 29. Under Voltage Lockout Threshold Delay (tUVLO) 

vs. Temperature
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Figure 30. Time to Good Power (tGP) 

vs. Supply Voltage (VDD2) 
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Typical Performance Characteristics (Continued)

Figure 31. Time to Good Power (tGP) 

vs. Temperature 
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Figure 32. Clamp Low Level Sinking Current (ICLAMPL) 

vs. Temperature 
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Figure 33. Clamping Threshold Voltage (VCLAMP) 

vs. Temperature 
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Figure 34. Clamp Low Level Sinking Current (ICLAMPL) 
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Test Circuits

Figure 35. Fault Output Current (IFAULTL) and (IFAULTH) Test Circuit

Figure 36. High Level Output Current (IOH) Test Circuit

Figure 37. Low Level Output Current (IOL) Test Circuit
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Test Circuits (Continued)

Figure 38. High Level (VOH) and Low Level (VOL) Output Voltage Test Circuit 

Figure 39. High Level (IDD1H) and Low Level (IDD1L) Supply Current Test Circuit

Figure 40. High Level (IDD2H), Low Level (IDD2L) Output Supply Current,

High Level (ISH), Low Level (ISL) Source Current, 

VE High Level (IEH), and VE Low Level (IEL) Supply Current Test Circuit

1

2

3

4

5

6

7

8

VIN+

VIN–

VDD1

GND1

RESET

FAULT

VLED1+

VLED1-*

VE

VLED2+

DESAT

VDD2

VS

VO

VCLAMP

VSS

16

15

14

13

12

11

10

9

FOD8318

VE

VO

Switch A for VOH test

Switch B for VOL test

0.1 μF

A

A

B

B

0.1 μF

0.1 μF

100 mA

pulsed

100 mA

pulsed

3 kΩ

5 V

30 V

+
–

+
–

+
–

*Pin 8 (VLED1-) is internally connected to pin 4 (GND1).

Switch A for IDD1H test

Switch B for IDD1L test

1

2

3

4

5

6

7

8

VIN+

VIN–

VDD1

GND1

RESET

FAULT

VLED1+

VLED1-*

VE

VLED2+

DESAT

VDD2

VS

VO

VCLAMP

VSS

16

15

14

13

12

11

10

9

FOD8318

IDD1
0.1 μF 5 V

+
–

A

B

*Pin 8 (VLED1-) is internally connected to pin 4 (GND1).

Switch A for IDD2H, ISH and IEH test

Switch B for IDD2L, ISL and IEL test

IDD2

IS

IE

1

2

3

4

5

6

7

8

VIN+

VIN–

VDD1

GND1

RESET

FAULT

VLED1+

VLED1-*

VE

VLED2+

DESAT

VDD2

VS

VO

VCLAMP

VSS

16

15

14

13

12

11

10

9

FOD8318

VE

VO

0.1 μF

0.1 μF

0.1 μF

5 V

30 V

+
–

+
–

+
–

A

B

*Pin 8 (VLED1-) is internally connected to pin 4 (GND1).



©2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FOD8318 Rev. 1.1.2 18

F
O

D
8
3
1

8
 —

 2
.5

 A
 O

u
tp

u
t C

u
rre

n
t, IG

B
T

 D
riv

e
 O

p
to

c
o

u
p

le
r w

ith
A

c
tiv

e
M

ille
r C

la
m

p
, D

e
s
a
tu

ra
tio

n
 D

e
te

c
tio

n
, a

n
d

 Is
o

la
te

d
F

a
u

lt S
e

n
s

in
g

Test Circuits (Continued)

Figure 41. Low Level Output Current During Fault Conditions (IOLF), Blanking Capacitor Charge Current (ICHG), 

Blanking Capacitor Discharging Current (IDSCHG), and DESAT Threshold (VDESAT) Test Circuit

Figure 42. Under-Voltage Lockout Threshold (VUVLO) Test Circuit

Figure 43. Propagation Delay (tPLH, tPHL), Pulse Width Distortion (PWD), 

Rise Time (tR), and Fall Time (tF) Test Circuit
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Test Circuits (Continued)

Figure 44. DESAT Sense (tDESAT(90 %), tDESAT(10 %)), DESAT Fault (tDESAT(FAULT)), and (tDESAT(LOW)) Test Circuit 

Figure 45. Reset Delay (tRESET(FAULT)) Test Circuit

Figure 46. Under-Voltage Lockout Delay (tUVLO) and Time to Good Power (tGP) Test Circuit
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Test Circuits (Continued)

Figure 47. Common Mode Low (CML) Test Circuit at LED1 Off

Figure 48. Common Mode High (CMH) Test Circuit at LED1 On
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Test Circuits (Continued)

Figure 49. Common Mode High (CMH) Test Circuit at LED2 Off

Figure 50. Common Mode Low (CML)  Test Circuit at LED2 On
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Test Circuits (Continued)

Figure 51. Clamp Low Level Sinking Current (ICLAMPL)

Figure 52. Clamp Pin Threshold Voltage (VCLAMP)
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Timing Diagrams

Figure 53. Propagation Delay (tPLH, tPHL), Rise Time (tR), and Fall Time (tF) Timing Diagram

Figure 54. Definitions for Fault Reset Input (RESET), Desaturation Voltage Input (DESAT), Output Voltage (VO), 

and Fault Output (FAULT) Timing Waveforms

VIN+

VIN–

VO

2.5 V

0 V

tR

90 %

50 %

10 %

2.5 V

tPLH tPHL

tF

RESET

VDESAT

VO

tDESAT (LOW)

FAULT

tDESAT (90 %)

tDESAT (10 %)

tDESAT (FAULT)

tRESET (FAULT)
50 %

90 %

7 V

10 %

50 %

50 % (0.5 x VDD1)



©2010 Fairchild Semiconductor Corporation www.fairchildsemi.com
FOD8318 Rev. 1.1.2 24

F
O

D
8
3
1

8
 —

 2
.5

 A
 O

u
tp

u
t C

u
rre

n
t, IG

B
T

 D
riv

e
 O

p
to

c
o

u
p

le
r w

ith
A

c
tiv

e
M

ille
r C

la
m

p
, D

e
s
a
tu

ra
tio

n
 D

e
te

c
tio

n
, a

n
d

 Is
o

la
te

d
F

a
u

lt S
e

n
s

in
g

Application Information

Figure 55. Recommended Application Circuit

Functional Description

The functional behavioral of FOD8318 is illustrated by

the detailed internal schematic shown in Figure 56.  This

explains the interaction and sequence of internal and

external signals, together with the timing diagrams.

1. Non-Inverting and Inverting Inputs

There are two CMOS/TTL-compatible inputs, VIN+ and

VIN-, to control the IGBT in non-inverting and inverting

configurations, respectively. When VIN- is set to LOW

state, VIN+ controls the driver output, VO, in non-inverting

configuration. When VIN+ is set to HIGH state, VIN-    con-

trols the driver output in inverting configuration. 

The relationship between the inputs and output are

illustrated in the Figure 57.

During normal operation, when no fault is detected, the

FAULT output, which is an open-drain configuration, is

latched to HIGH state. This allows the gate driver to be

controlled by the input logic signal. 

When a fault is detected, the FAULT output is latched to

LOW state. This condition remains until the input logic is

pulled to LOW and the RESET pin is also pulled LOW for

a period longer than PWRESET.

1

2

3

4

5

6

7

8

16

15

14

13

12

11

10

9

+

+ –

–

+

–

VIN+

VIN–

VDD1

GND1

RESET

FAULT

VLED1+

VLED1-*

VE

VLED2+

DESAT

VDD2

VS

VO

VCLAMP

VSS

FOD8318

M
ic

ro
C

o
n

tro
lle

r

3 kΩ

330 pF

+

–
0.1 μF5 V

3-Phase
Output

+

–

1 μF 10 μF 100 pF

1 kΩ

1 μF

VDD2 = 15 V

DDESAT

CBLANK

Rg

VF

VCE

VCE

Q1

Q2

*Pin 8 (VLED1-) is internally connected to pin 4 (GND1).

VCLAMP

10
+

– 2 V

25x

VDD2
13

VS
12

VO
11

50x

1x VSS
9

DESAT+

–

–

+

14

250 µA

12 V

VE
16VIN+

1

15

7

VDD1
3

VIN–
2

VLED1–

VLED+

VLED2+

8

GND1

5 µs Pulse
Generator

Gate Drive
Optocoupler

Fault Sense
Optocoupler

UVLO Comparator

Delay

Q

R S

4

RESET
5

FAULT
6

VDESAT

Figure 56. Detailed Internal Schematic
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