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IRFS7734-7PPbF

Application HEXFET® Power MOSFET
e Brushed Motor drive applications
e BLDC Motor drive applications b Vbss 75V
° Battery. powered CIrCUlItS | Ros(on typ- 2.6mQ
e Half-bridge and full-bridge topologies .
e Synchronous rectifier applications max 3.05mQ
e Resonant mode power supplies s I 197A
e OR-ing and redundant power switches
Benefits
e Improved Gate, Avalanche and Dynamic dV/dt Ruggedness
e Fully Characterized Capacitance and Avalanche SOA
e Enhanced body diode dV/dt and dl/dt Capability - TR
e |ead-Free, RoHS Compliant
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IRFS7734-7PPbF D2Pak-7PIN
@ Tape and Reel Left 800 IRFS7734TRL7PP
o 1 200
§ Ip = 100A \\
5 o N
é 150
x 8 <
S g \\
§ 6 \\ T;=125°C S 100
? 5
e LA g
\{ o
a 50
=2 T,=25°C
%
DCD 0 0
4 8 12 16 20
25 75 100 125 150 175

www.irf.com

VGS , Gate-to-Source Voltage (V)

Fig 1. Typical On-Resistance vs. Gate Voltage

TC , CaseTemperature (°C)

Fig 2. Maximum Drain Current vs. Case Temperature
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ISR

IRFS7734-7PPbF

Absolute Maximium Rating

Symbol Parameter Max. Units
b @ Tc =25°C Continuous Drain Current, Vgs @ 10V 197
Ib @ Tc =100°C  |Continuous Drain Current, Ves @ 10V 139 A
Iom Pulsed Drain Current @ 600
Po @Tc = 25°C Maximum Power Dissipation 294 w

Linear Derating Factor 2.0 W/°C
Vs Gate-to-Source Voltage +20 V
T Operating Junction and
TJSTG St%rage 1g'emperature Range -55 1o+ 175 °C

Soldering Temperature, for 10 seconds (1.6mm from case) 300
Avalanche Characteristics
Eas (Thermaly limitedy  |Single Pulse Avalanche Energy ® 350 o
Eas (tested) Single Pulse Avalanche Energy Tested Value @ 500
I Avalanche Current @ . A
é\ER Repetitive Avalanche Energy @ See Fig 14,15, 233, 23b mJ
Thermal Resistance
Symbol Parameter Typ. Max. Units
ReJc Junction-to-Case —_— 0.51 °C/W
ReJa Junction-to-Ambient  — 40
Static @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max. |Units Conditions
V(8R)DSS Drain-to-Source Breakdown Voltage 75 | — V Vs =0V, Ip = 250pA
AV gripss/AT, |Breakdown Voltage Temp. Coefficient —— | 0.05 | — | V/°C |Reference to 25°C, Ip = 1mA @
Ros(on) Static Drain-to-Source On-Resistance — | 26 |3.05 | mQ [Ves =10V, Ip = 100A

_— 3.1 — | mQ |Ves =6.0V, Ip = 50A
Vas(ih) Gate Threshold Voltage 21 | — | 3.7 V  |Vps = Vgs, Ip = 150pA
Ibss Drain-to-Source Leakage Current — | — [ 1.0 MA [Vps =75V, Vgs =0V
— | — | 150 Vps = 75V, Vgs = 0V, T, =125°C
lass Gate-to-Source Forward Leakage — | — [ 100 | nA [Vgs =20V
Gate-to-Source Reverse Leakage — | — [ -100 Vs = -20V
Rg Gate Resistance — | 20 | — Q
Notes:
® This value determined from sample failure population, starting T, =25°C, L=0.07mH, Rg = 500, las =100A,
Vgs =10V.

@ R(;Spetitive rating; pulse width limited by max. junction temperature.
® Limited by Tymax, starting T, = 25°C, L = 0.07mH, Rg = 509, las = 100A, Vgs =10V.
@ lgp < 100A, di/dt < 1314A/us, Vop < V(gripss, Tu< 175°C.
® Pulse width <400ps; duty cycle < 2%.
® C,ss eff. (TR) is a fixed capacitance that gives the same charging time as Coss While Vps is rising from 0 to 80% Vpss.
@ C,ss eff. (ER) is a fixed capacitance that gives the same energy as Coss While Vps is rising from 0 to 80% Vpss.
Ry is measured at T, approximately 90°C..
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IRFS7734-7PPbF

Dynamic Electrical Characteristics @ T, = 25°C (unless otherwise specified)

Symbol Parameter Min. | Typ. | Max. |Units Conditions
gfs Forward Transconductance 182 | — | — | S |Vps =10V, Ip =100A
Qq Total Gate Charge — | 180 | 270 Ip = 100A
Qs Gate-to-Source Charge — | 45 | — nC Vps = 38V
Qqq Gate-to-Drain Charge — | 54 | — Ves = 10V
Qsyne Total Gate Charge Sync. (Qg - Qgd) — | 126 | —
ta(on) Turn-On Delay Time 17 | — Vpp = 38V
t; Rise Time —_— 85 —_— Ib = 100A
tacof) Turn-Off Delay Time — 1z — ™ Re=2.7Q
¢ Fall Time — | 75 | — Vgs = 10V
Ciss Input Capacitance — (10130 — Ves = 0V
Coss Output Capacitance — | 820 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 75 | — | pF |f=1.0MHz
Cosseffer)  |Effective Output Capacitance (Energy Related) | — | 715 | — Vas = 0V, Vps = 0V to 60V@
Cossei(tr)  |Output Capacitance (Time Related) — | 935 | — Vss = 0V, Vps = 0V to 60V®
Diode Characteristics
Symbol Parameter Min. | Typ. | Max. |Units Conditions
Is Continugus Source Current | — | 197 MOSI_:ET symbol o
(Body Diode)® showing the

A | .

Iy Pulsed Spurce Current | — | 600 mtegral reverse
(Body Diode) © p-n junction diode. s
Vsp Diode Forward Voltage — | — | 1.2 V |T,;=25°C,ls=100A,Vgs = 0V ®
dv/dt Peak Diode Recovery dv/dt® — | 48 | — |VIns|T,=175°C,ls=100A,Vps = 75V®
tre Reverse Recovery Time — | 46 | — ns 1, =25°C Voo = 64V
— | 51 | — T,=125°C I = 100A,
— | 73 | — T,=25°C di/dt = 100A/us ©

Qr Reverse Recovery Charge — o5 | — nC T,=125°C
IrRM Reverse Recovery Current — | 27 | — | A [Ty=25°C
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1400 r r . .
=S | Notes on Repetitive Avalanche Curves , Figures 14, 15:
£ D (For further info, see AN-1005 at www.irf.com)
3 1200 ToP 18A 7] 1.Avalanche failures assumption:
‘g 35A Purely a thermal phenomenon and failure occurs at a
w 1000 BOTTOM  100A temperature far in excess of Timax. This is validated for every
% \ part type.
S a0 2. Safe operation in Avalanche is allowed as long asTjmax is not
© exceeded.
< \ 3. Equation below based on circuit and waveforms shown in Figures
5 60 \ 23a, 23b.
i \ 4. Pp ave) = Average power dissipation per single avalanche pulse.
o 400 N N 5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
2 ~~—— N increase during avalanche).
@ 200 e ~——_ \ 6. I,y = Allowable avalanche current.
2 B N 7. AT = Allowable rise in junction temperature, not to exceed Tjmax
w \ (assumed as 25°C in Figure 14, 15).
0 T tay = Average time in avalanche.
25 50 75 100 125 150 175 D = Duty cycle in avalanche = tav -f
Starting T, Junction Temperature (C) Zinsc(D, tay) = Transient thermal resistance, see Figures 13)
PD (ave) = 1/2 (1.3-BV'ly) = AT/ Zinsc
lav = 2AT/ [1.3-BV-Zy)]
Fig 16. Maximum Avalanche Energy vs. Temperature Ens (ar) = Po (ave) tav

n www.irf.com © 2014 International Rectifier Submit Datasheet Feedback August 01, 2014


http://www.irf.com/
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRFS7734-7PPbF&date=20140801

IRFS7734-7PPbF

4.0 20 T
_ I = 60A .
2 35 Vg =64V L’
) N o L 4
g 15 T,=25°C 5
2 30 . Ty=125°C - L /
3 7 ™ z ¢’
2 N < ’ /
» ™ ~ .,
o 25 N = 10 7
£ \ e id
2 ] \ \ £ ’
© In = 1.0mA ’
o 20 :I;'l T N ’
z I = 1.0A \ ] .
o 15 k N )/ d
S & N 4
1.0 \ 0
-75 50 -25 0 25 50 75 100 125 150 175 0 200 400 600 800 1000
T‘J , Temperature ( °C) diF /dt ( A/us)
Fig 17. Threshold Voltage vs. Temperature Fig 18. Typical Recovery Current vs. dif/dt
20 r 500 "
I = 100A I = 60A
- v -
Vg =64V L ‘0 Vg =64V 4
- o L 4 — - o
15 | Ty=25C - T,=25C .7
T;=125°C --- ’ / T;=125C ... ’
P 4
, ’
— o/ ~ 300 -
< ’ o P
= P = L 4
5 10 7 e Py /
. o .
x , ’ S 200 o’ e
’ a’ L~
’ ¢ ‘ /
2 d
° o < /
/ 100 '),
0 0
0 200 400 600 800 1000 0 200 400 600 800 1000
dig /dt ( Alps) dig /dt ( Als)
Fig 19. Typical Recovery Current vs. dif/dt Fig 20. Typical Stored Charge vs. dif/dt
500 .
I = 100A
Vg =64V
400 | - _ o
T, =25°C .
T,;=125°C ... a4
L
~ 300 4
g .’
o« P 3 /
4
o L4
S 200 o . -~
e L~
e’ /
100 '1'/
-
7
0
0 200 400 600 800 1000

dig /dt ( Alps)

Fig 21. Typical Stored Charge vs. dif/dt

© 2014 International Rectifier

www.irf.com

Submit Datasheet Feedback

August 01, 2014



http://www.irf.com/
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRFS7734-7PPbF&date=20140801

n www.irf.com

D.U.T
it
! "i @ Circuit Layout Considerations
*+ | ow Stray Inductance
* Ground Plane
_<_

* Low Leakage Inductance
Current Transformer

g

(K
I
X} . dwdtcontrolled by Re Voo
« Driver same ypeas D.UT x|+

* |z controlled by Duty Factor "D T-
* D.U.T. - Device Under Test

* Use P-Channel Driver for P-Channel Measurements
** Reverse Polarity for P-Channel

':D Driver Gate Drive

IRFS7734-7PPbF

. BPW.
Ve Period D= Period
Faesen
V=10V
0 i
17
@ | D.U.T. 15y, Wavetorm
2 |DUT Iz P
\ ,—.]%—\ I
Reverse |y | \,‘
Becovery | \"."l Body Diode Forward |/
Cument [V Current v
@ |DW.T Vg Waveform
. Diode Recovery \ —
/ dvidt / :
oD
Re-Applied | 7 (
Voltage Body Diode * * Forward Drop
@ |Inguctor Curent i
M— — ———%.T R
Ripple = 5% lsp
wEE

Vas = SV for Logic Level Devices

Fig 22. Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET® Power MOSFETs

L DRIVER
Vbs I—J
(il >1T
I—’(
Re Moy & 1~
—— Vopo

IAs

L
CJ—S/I\Z/J/_NQ: Y0.01Q

Fig 23a. Unclamped Inductive Test Circuit

Vs v

Ves I/ - __EIT "I DUT.
N 4
_ I’\/F‘{\b ;ﬂ—_ — Voo

m
( [I Vas
pe Pulse Width = 1 ps
Duty Fadtor 0.1 %

L

Fig 24a. Switching Time Test Circuit

Current Regulator

+
—Vbs

|G T iD

Gurrent Sampling Resistors

Fig 25a. Gate Charge Test Circuit

V(BR)DSS
o

las 4

Fig 23b. Unclamped Inductive Waveforms

Vbs
\ |
| \ |
| \ |
10% \ | |
\ [
AT |

VGS |<—>I<—>|

taon) tr tdofr) Y

Fig 24b. Switching Time Waveforms

Vds

Vgs(th)

Qgs1 Qgs2 Qgd Qgodr

Fig 25b. Gate Charge Waveform

© 2014 International Rectifier

Submit Datasheet Feedback

August 01, 2014


http://www.irf.com/
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRFS7734-7PPbF&date=20140801

IRFS7734-7PPbF

(DATUM &)

A

i
!
[

L

-

2

"y

Et‘ff& /) |

" /

E-:-E-*-—h -'”’ j ? SEATING FLANE
L—-I ] Al

ROTATED S0° CW
ECALE B

E DIVENSIONS N

B MILLIMETERS INCHES %

E MIN, | Max || MM, MAX E

A | 408 | 483 150 180

A1 - | nzs4 - 010

b | o051 | oss || ozo | .03

b1 0.5 0.88 020 032 5
0.38 | 074 s | Lo2g

ot | o3a | ose o | o023 | s

c2 | 114 | 165 || oas | 0BS5S

D | 838 | ass || 330 | .3ED | 3

ot | 688 - 270 1

£ | a6 | 1067 || 380 | 420 | 54

£l | 622 - (245 4

@ 1,27 BSC 080 BSC

H | 1461 | 1588 || 675 | 625

L | 178 | 273 || 070 | .110

L1 - iR} — .DEE 4

L2 - 1.78 - 070

L3 | o025 BsC .01a BsC

L4 | avs | sze || o8e | zos

| : N SN St
=

Bt A

YEWN A—4

KOTES:
1. DIMENSIONING AND TOLERANCING AS PER ASME vi4.5M—13994

2. DMENSIONS ARE SHOWN IN MILUMETERS [INCHES]

&DIL‘ENSICN D & E OO WOT INCLUDE MOLD  FLASH. MOLD FLASH SHALL WOT EXCEED
127 [.005"] PER SIDE THESE DIMENSIONS ARE MEASURED AT THE OUTHWOST
EXTREMES OF THE FLASTIC BODY AT DATUM H.

THER\U.L PAD CONTOUR OPTIONAL WITHIN DIMENSION E U, Df & EL
&UWENSIGN b1 AWD ©1 APPLY TO HASE METAL OMLY.

6. DATUM A & B TO BE CETERMIMED AT DATUM PLANE H.

7. CONTROLLING DIMENSION: INCH.

B, QUTUME COWNFORMS TO JEDEC QUTLINE TO—ZG63CH

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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D?Pak-7Pin Part Marking Information

- SART MUMBER
INTERMATIONAL |F,F-,~ﬁ|],-ﬁ_-||:.--”f
RECTIFIER- || !PT 4004 ==
LOGG MR PO07A DATE CODE
N F= DESIGNATES LEAD-FREE
assewely |4 B0 24 G | AnoAL)
LOT COOE— I WEBK 02 S

A= ASSEMBLY SITE COD

D2Pak-7Pin Tape and Reel

NOTES, TAFE & REEL, LABELLING:

. 1 i o c o
e o RETE AT e—
n . X . M &R C 3 EE —7
1.1 REEL SIZE 13 INCH DISMETER. p !
2.2 CUST. PART WUMBER (TEXT CODE): IRFXXXSTRL-7P
1.2 EACH REEL CONTAINING 00 DEVICES. 23 LR PART NUMBER: IRFKXNXSTRL- 7P
1.5 THERE SHALL BE & MINIMUM OF 42 SEALED BOCKETS 2.4 QUANTITY:
COMTAMED IN THE LEADER AMD & MINIWUM OF 15 25 VEMDOR CODE: IR
SEALED POCKETS M THE TRAILER. 25 LOT CODE:
1.4 PEEL STRENGTH MUST CONFRM TO THE SPEC. M. 2.7 DATE CODE:
H1-9EET.

1.6 PART ORIENTATION SHALL BE &5 SHOWN BELOW,

1.6 REEL MAY COMTAIN & WAXMUM OF TWD LINIGUE
LGT CODE/DATE CODE COMSBMATIONS.
REWORKED REELS MAY CONTAIN A MAXIKUW OF LABEL
THREE UKNIOUE LOT CODE/DATE CODE COMBINATIONS
HOWEVER, THE LOT CODES AWD DATE CODES WITH THER
RESFECTIVE CUAKTITIES SHALL ARPEAR ON THE BAR
CODE LABEL FOR THE AFFECTED EEEL.

Note: For the most current drawing please refer to IR website at http://www.irf.com/package/
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IGR

Qualification Information’

e Industrial
Qualification Level (per JEDEC JESDATF) 't
Moisture Sensitivity Level D’Pak-7Pin MSL1
RoHS Compliant Yes

T  Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability/
11 Applicable version of JEDEC standard at the time of product release.
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IR WORLD HEADQUARTERS: 101 N. Sepulveda Blvd., El Segundo, California 90245, USA
To contact International Rectifier, please visit http://www.irf.com/whoto-call/

www.irf.com © 2014 International Rectifier Submit Datasheet Feedback August 01, 2014



http://www.irf.com/
http://ec.irf.com/v6/en/US/adirect/ir?cmd=LogDatasheetFeedback&sku=IRFS7734-7PPbF&date=20140801

