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Symbol Definition Min. Max. Units

VB High-side floating absolute voltage -0.3 625

VS High-side floating supply offset voltage VB - 25 VB + 0.3

VHO High-side floating output voltage VS - 0.3 VB + 0.3

VCC Low-side and logic fixed supply voltage -0.3 25

VLO Low-side output voltage -0.3 VCC + 0.3

DT Programmable deadtime pin voltage (IRS21094  only)  VSS - 0.3 VCC + 0.3

VIN Logic input voltage (IN & SD ) VSS - 0.3 VCC + 0.3

VSS Logic ground (IRS21094 only)                                                         VCC -25          VCC +0.3

dVS/dt Allowable offset supply voltage transient — 50 V/ns

(8 Lead PDIP) — 1.0

PD Package power dissipation @ TA ≤ +25 °C
(8 Lead SOIC) — 0.625

                                               (14 lead PDIP) — 1.6

                                                (14 lead SOIC) — 1.0

(8 Lead PDIP) — 125

RthJA Thermal resistance, junction to ambient
(8 Lead SOIC) — 200

(14 lead PDIP) — 75

(14 lead SOIC) — 120

TJ Junction temperature — 150

TS Storage temperature -50 150

TL Lead temperature (soldering, 10 seconds) — 300

Absolute Maximum Ratings
Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage param-

eters are absolute voltages referenced to COM. The thermal resistance and power dissipation ratings are measured

under board mounted and still air conditions.

V

°C

°C/W

W
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Static Electrical Characteristics
VBIAS (VCC, VBS) = 15 V, VSS = COM, DT= VSS and TA = 25 °C unless otherwise specified. The VIL, VIH, and IIN
parameters are referenced to  VSS /COM and are applicable to the respective input leads: IN and SD. The VO, IO, and Ron
parameters are referenced to COM and are applicable to the respective output leads: HO and LO.

Symbol Definition Min. Typ. Max. Units Test Conditions

VIH Logic “1” input voltage for HO & logic “0” for LO 2.5 — —

VIL Logic “0” input voltage for HO & logic “1” for LO — — 0.8

VSD,TH+ SD input positive going threshold 2.5 — —

VSD,TH- SD input negative going threshold — — 0.8

VOH High level output voltage, VBIAS - VO — 0.05 0.2

VOL Low level output voltage, VO — 0.02 0.1

ILK Offset supply leakage current — — 50 VB = VS = 600 V

IQBS Quiescent VBS supply current 20 75 130 VIN = 0 V or 5 V

IQCC Quiescent VCC supply current 0.4 1.0 1.6
mA VIN = 0 V or 5 V

RDT = 0 Ω

IIN+ Logic “1” input bias current — 5 20 IN = 5 V, SD = 0 V

IIN- Logic “0” input bias current — — 2 IN = 0 V, SD = 5 V

VCCUV+ VCC and VBS supply undervoltage positive going
8.0 8.9 9.8

VBSUV+  threshold

VCCUV- VCC and VBS supply undervoltage negative going
7.4 8.2 9.0

VBSUV-  threshold

VCCUVH
Hysteresis 0.3 0.7 —

VBSUVH

IO+ Output high short circuit pulsed current 120 290 — VO = 0 V, PW ≤ 10 µs

IO- Output low short circuit pulsed current 250 600 — VO = 15 V,PW ≤ 10 µs

V

µA

V

µA

mA

VCC = 10 V to 20 V

IO = 2 mA
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Functional Block Diagrams
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Figure 1.  Input/Output Timing Diagram Figure 2.  Switching Time Waveform Definitions

Figure 4.  Deadtime Waveform Definitions
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Figure 6A. Turn-On Propagation Delay

vs. Temperature
Figure 6B. Turn-On Propagation Delay

vs. Supply Voltage

Figure 7A. Turn-Off Propagation Delay

vs. Temperature

Figure 7B. Turn-Off Propagation Delay

vs. Supply Voltage
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Figure 9A. Turn-On Rise Time

vs. Temperature

Figure 9B. Turn-On Rise Time

vs. Supply Voltage
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Figure 8A. SD Propagation Delay

vs. Temperature
Figure 8B. SD Propagation Delay

vs. Supply Voltage
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Figure 10A. Turn-Off Fall Time

vs. Temperature

Figure 10B. Turn-Off Fall Time

vs. Supply Voltage

Figure 11A. Deadtime vs. Temperature Figure 11B. Deadtime vs. Supply Voltage
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Figure 11C. Deadtime vs. RDT
(IR21094 only)

Figure 12A. Logic “1” Input Voltage
vs. Temperature

Figure 12B. Logic “1” Input Voltage
vs. Supply Voltage
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Figure 16A.  High Level Output Voltage

vs. Temperature

Figure 16B.  High Level Output Voltage
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Figure 17A. Low Level Output Voltage

vs. Temperature
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Figure 17B. Low Level Output Voltage

vs. Supply Voltage
Figure 18A. Offset Supply Leakage Current

vs. Temperature

Figure  18B. Offset Supply Leakage Current

vs.  Boost Voltage

Figure 19A. VBS Supply Current

vs. Temperature
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Figure 20A. VCC Supply Current

vs. Temperature

Figure 20B. VCC Supply Current

vs. VCC Supply Voltage
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Figure 21B. Logic “1” Input Current
vs. Supply Voltage
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Figure 23. VCC Undervoltage Threshold (+)
vs. Temperature
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Figure 22A. Logic “0” Input Current
vs. Temperature
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Figure 24. VCC Undervoltage Threshold (-)

vs. Temperature
Figure 25. VBS Undervoltage Threshold (+)

vs. Temperature

Figure 26.  VBS Undervoltage Threshold (-)

vs. Temperature

Figure 27A.  Output Source Current

vs. Temperature
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Figure 27B. Output Source Current
vs. Supply Voltage

Figure 28A. Output Sink Current
vs. Temperature

Figure 28B. Output Sink Currentt
vs. Supply Voltage

Figure 29. Maximum VS Negative Offset
vs. Supply Voltage
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Figure 33.  IRS2109 vs Frequency (IRFPE50)

Rgate = 10 ΩΩΩΩΩ,  VCC = 15 V

Figure 30. IRS2109 vs Frequency (IRFBC20)

Rgate = 33 ΩΩΩΩΩ,  VCC = 15 V
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Figure 31. IRS2109 vs Frequency (IRFBC30)

Rgate = 22 ΩΩΩΩΩ,  VCC = 15 V
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Figure 32.  IRS2109 vs Frequency (IRFBC40)

Rgate = 15 ΩΩΩΩΩ,  VCC = 15 V
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Figure 34. IRS21094 vs. Frequency (IRFBC20), 
Rgate=33 Ω , VCC=15 V
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Figure 35. IRS21094 vs. Frequency (IRFBC30),   
Rgate=22 Ω , VCC=15 V
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Figure 36. IRS21094 vs. Frequency (IRFBC40),     
Rgate=15 Ω , VCC=15 V
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Figure 37. IRS21094 vs. Frequency (IRFPE50), 
Rgate=10 Ω , VCC=15 V

  140 V



IRS2109/IRS21094(S)PbF

www.irf.com 21

20

40

60

80

100

120

140

1 10 100 1000

Frequency (kHz)

Te
m

pe
ra

tu
re

 (o C
)

Figure 38. IRS2109S vs. Frequency (IRFBC20),  
Rgate=33 Ω , VCC=15 V

0 V

70 V

140 V

20

40

60

80

100

120

140

1 10 100 1000

Frequency (kHz)

Te
m

pe
ra

tu
re

 (o C
)

140 V

70 V
 

 0 V

Figure 39. IRS2109S vs. Frequency (IRFBC30),    
Rgate=22 Ω , VCC=15 V
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Figure 41. IRS2109S vs. Frequency (IRFPE50), 
Rgate=10 Ω , VCC=15 V
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Figure 40. IRS2109S vs. Frequency (IRFBC40),     
Rgate=15 Ω , VCC=15 V
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Figure 45. IRS21094S vs. Frequency (IRFPE50),
Rgate=10 ΩΩΩΩΩ, Vcc=15 V

Figure 42. IRS21094S vs. Frequency (IRFBC20),
Rgate=33 ΩΩΩΩΩ, Vcc=15 V

Figure 43. IRS21094S vs. Frequency (IRFBC30),
Rgate=22 ΩΩΩΩΩ, Vcc=15 V

Figure 44. IRS21094S vs. Frequency (IRFBC40),
Rgate=15 ΩΩΩΩΩ, Vcc=15 V
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Case Outlines

  01-6027
01-0021 11  (MS-012AA)8 Lead SOIC

8 7

5

6 5

D B

E

A

e6X

H

0.25 [.010] A

6

431 2

4.  OUTLINE CONFORMS TO JEDEC OUTLINE MS-012AA.

NOTES:
1.  DIMENSIONING & TOLERANCING PER ASME Y14.5M-1994.
2.  CONTROLLING DIMENSION: MILLIMETER
3.  DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES].

7

K x 45°

8X L 8X c

y

FOOTPRINT

8X 0.72 [.028]

6.46 [.255]

3X 1.27 [.050] 8X 1.78 [.070]

5   DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS.

6   DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS.
     MOLD PROTRUSIONS NOT TO EXCEED 0.25 [.010].
7   DIMENSION IS THE LENGTH OF LEAD FOR SOLDERING TO
     A SUBSTRATE.

     MOLD PROTRUSIONS NOT TO EXCEED 0.15 [.006].

0.25 [.010] C A B

e1
A

A18X b

C

0.10 [.004] 

e 1

D

E

y

b

A

A1

H
K

L

.189

.1497

 0°

.013

.050  BASIC

.0532

.0040

.2284

.0099

.016

.1968

.1574

 8°

.020

.0688

.0098

.2440

.0196

.050

4.80

3.80

0.33

1.35

0.10

5.80
0.25

0.40

 0°

1.27  BASIC

5.00

4.00

0.51

1.75

0.25

6.20
0.50

1.27

MIN MAX
MILLIMETERSINCHES
MIN MAX

DIM

 8°

e

c .0075 .0098 0.19 0.25

.025  BASIC 0.635  BASIC

01-6014
01-3003  01  (MS-001AB)8 Lead PDIP
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 01-6010
01-3002 03  (MS-001AC)14 Lead PDIP

01-6019
01-3063 00  (MS-012AB)14 Lead SOIC  (narrow body)
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C A R R I E R  T A P E  D IM E N S I O N  FO R  8 S O I CN

C o d e M in M ax M in M ax
A 7 .9 0 8.1 0 0. 31 1 0 .3 18
B  3 .9 0 4.1 0 0. 15 3 0 .1 61
C 11 .7 0 1 2.30 0 .4 6 0 .4 84
D 5 .4 5 5.5 5 0. 21 4 0 .2 18
E 6 .3 0 6.5 0 0. 24 8 0 .2 55
F 5 .1 0 5.3 0 0. 20 0 0 .2 08
G 1 .5 0 n/ a 0. 05 9 n/ a
H 1 .5 0 1.6 0 0. 05 9 0 .0 62

M etr ic Im p er ia l

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R E E L  D IM E N S I O N S F O R  8 S O IC N

C o d e M in M ax M in M ax
A 32 9. 60 3 30 .2 5 1 2 .9 76 13 .0 0 1
B 20 .9 5 2 1.45 0. 82 4 0 .8 44
C 12 .8 0 1 3.20 0. 50 3 0 .5 19
D 1 .9 5 2.4 5 0. 76 7 0 .0 96
E 98 .0 0 1 02 .0 0 3. 85 8 4 .0 15
F n /a 1 8.40 n /a 0 .7 24
G 14 .5 0 1 7.10 0. 57 0 0 .6 73
H 12 .4 0 1 4.40 0. 48 8 0 .5 66

M etr ic Im p er ia l

 

E

F

A

C

D

G

AB H

N OTE : CO NTROLLING 
D IMENSION IN  MM

LOAD ED TAPE FEED DIRECTION

A

H

F

E

G

D

B
C

Tape & Reel
8-lead SOIC
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C A R R I E R  T A P E  D IM E N S I O N  FO R  1 4 S O IC N

C o d e M in M ax M in M ax
A 7 .9 0 8.1 0 0. 31 1 0 .3 18
B  3 .9 0 4.1 0 0. 15 3 0 .1 61
C 15 .7 0 1 6.30 0. 61 8 0 .6 41
D 7 .4 0 7.6 0 0. 29 1 0 .2 99
E 6 .4 0 6.6 0 0. 25 2 0 .2 60
F 9 .4 0 9.6 0 0. 37 0 0 .3 78
G 1 .5 0 n/ a 0. 05 9 n/ a
H 1 .5 0 1.6 0 0. 05 9 0 .0 62

M etr ic Im p er ia l

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

R E E L  D IM E N S I O N S F O R  1 4 SO IC N

C o d e M in M ax M in M ax
A 32 9. 60 3 30 .2 5 1 2 .9 76 13 .0 0 1
B 20 .9 5 2 1.45 0. 82 4 0 .8 44
C 12 .8 0 1 3.20 0. 50 3 0 .5 19
D 1 .9 5 2.4 5 0. 76 7 0 .0 96
E 98 .0 0 1 02 .0 0 3. 85 8 4 .0 15
F n /a 2 2.40 n /a 0 .8 81
G 18 .5 0 2 1.10 0. 72 8 0 .8 30
H 16 .4 0 1 8.40 0. 64 5 0 .7 24

M etr ic Im p er ia l

 

E

F

A

C

D

G

AB H

N OTE : CO NTROLLING 
D IMENSION IN  MM

LOAD ED TAPE FEED DIRECTION

A

H

F

E

G

D

B
C

Tape & Reel
14-lead SOIC




