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TSR Rectifier

Strong/RFET™

IRFS7734-7TPPbF

Application HEXFET® Power MOSFET
e Brushed Motor drive applications

e BLDC Motor drive applications D Vbss 75V

e Battery powered circuits Ros(on typ. 2.6mO

e Half-bridge and full-bridge topologies R

e Synchronous rectifier applications max 3.05mQ

e Resonant mode power supplies s Io 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

D?Pak 7 Pin
e | ead-Free, RoHS Compliant
G D S
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Vs 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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Absolute Maximium Rating

Symbol Parameter Max. Units
Ib@ Tc=25°C Continuous Drain Current, Ves @ 10V 197
Ib @ Tc =100°C |Continuous Drain Current, Vgs @ 10V 139 A
lom Pulsed Drain Current ® 600
Po @Tc = 25°C Maximum Power Dissipation 294 w
Linear Derating Factor 2.0 W/°C
Ves Gate-to-Source Voltage +20 V
T Operating Junction and
T«JS,TG St%rage 'gll'emperature Range -55 1o +175 °C
Soldering Temperature, for 10 seconds (1.6mm from case) 300
Avalanche Characteristics
Eas (thermally imited)  |Single Pulse Avalanche Energy @ 350 o
Eas (Thermally imited)  |Single Pulse Avalanche Energy @ 670
| Avalanche Current ® . A
IQER Repetitive Avalanche Energy © See Fig 14, 15, 23a, 23b mJ
Thermal Resistance
Symbol Parameter Typ. Max. Units
Roic Junction-to-Case @ e 0.51 °C/W
Rosa Junction-to-Ambient e 40
Static @ T, = 25°C (unless otherwise specified)
Symbol Parameter Min. | Typ. | Max.| Units Conditions
V (BR)DSS Drain-to-Source Breakdown Voltage 75 | — V Ves = 0V, Ip = 250pA
AV gripss/AT, |Breakdown Voltage Temp. Coefficient — | 53 | — | mV/°C |Reference to 25°C, Ip = 1mA ©
Robs(on) Static Drain-to-Source On-Resistance — | 26 | 3.05 mQ  [Ves =10V, Ip = 100A
— | 31 | — mQ [Ves =6.0V, Ip = 50A
Vas(ih) Gate Threshold Voltage 21 | — | 3.7 \Y Vbs = Vas, Ip = 250pA
Ipss Drain-to-Source Leakage Current — | — | 1.0 MA \Vps =75V, Vgs = 0V
— | — | 150 Vps = 75V,Vgs = OV, T, =125°C
lass Gate-to-Source Forward Leakage — | — | 100 nA Vgs = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgs = -20V
Rg Gate Resistance — | 20 | — Q
Notes:
® Repetitive rating; pulse width limited by max. junction temperature.
@ Limited by Tymax, starting T, = 25°C, L = 0.07mH, Rg = 509, Ias = 100A, Vgs =10V.
©) ISD < 100A, di/dt < 1314A/|JS, VDDS V(BR)DSS, TJS 175°C.
@ Pulse width <400ps; duty cycle <2%.
® Cgss eff. (TR) is a fixed capacitance that gives the same charging time as C,ss while Vps is rising from 0 to 80% Vpss.
® Css eff. (ER) is a fixed capacitance that gives the same energy as Css While Vps is rising from 0 to 80% Vpss.
® Ryis measured at T, approximately 90°C..
When mounted on 1" square PCB (FR-4 or G-10 Material). For recommended footprint and soldering techniques

refer to application note #AN-994: http://www.irf.com/technical-info/appnotes/an-994.pdf
Limited by Tjmax, starting T, = 25°C, L = 1mH, Rg = 50Q), Ias = 37A, Vs =10V.
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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 Ib = 100A
Qgs Gate-to-Source Charge — | 45 | — nC Vps = 38V
Qgq Gate-to-Drain Charge — | 54 | — Vas = 10V
Qsync Total Gate Charge Sync. (Qg - Qgd) — | 126 | —
taon) Turn-On Delay Time — 17 | — Vpp = 38V
t, Rise Time — | 8 | — Ib = 100A
tacof) Turn-Off Delay Time — | 123 | — ns Re=2.7Q
t Fall Time — | 75 | — Vgs = 10V®
Ciss Input Capacitance — 10130 — Vgs = 0V
Coss Output Capacitance — | 820 | — Vps = 25V
Crss Reverse Transfer Capacitance — | 506 | — | pF |[f=1.0MHz
Cosserrery  |Effective Output Capacitance (Energy Related) | — | 715 | — Vss = 0V, Vps = 0V to 60V®
Cossefi(tr)  |Output Capacitance (Time Related) — | 935 | — Ves = OV, Vps = OV to 60VO
Diode Characteristics
Symbol Parameter Min. | Typ. | Max. |Units Conditions
Is Continuc_)us Source Current || 197 MOSFET symbol o
(Body Diode)® showing the

A | s

lsu Pulsed S_ource 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 | — |V/ns|T;=175°C,lIs=100A,Vps = 75V®
, — | 46 | — T,=25°C Vpp = 64V
trr Reverse Recovery Time 51 | — ns T,= 125°C I = 100A,
— | 73 | — T,=25°C di/dt=100A/us @

Qr Reverse Recovery Charge — o5 | — nC L‘: 125°C
IrrM Reverse Recovery Current — | 27 | — | A [T;=25°C
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Fig 9. Typical Source-Drain Diode Forward Voltage
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1400 T T
= | Notes on Repetitive Avalanche Curves , Figures 14, 15:
£ D (For further info, see AN-1005 at www.irf.com)
) 1200 TOP 18A 7] 1.Avalanche failures assumption:
Q 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 800 2. Safe operation in Avalanche is allowed as long asTjmax is not
E exceeded.
< \ 3. Equation below based on circuit and waveforms shown in Figures
& 600 \ 23a, 23b.
& N \ 4. Pp (ave) = Average power dissipation per single avalanche pulse.
D 400 N 5. BV = Rated breakdown voltage (1.3 factor accounts for voltage
2 [~~~ N increase during avalanche).
" 200 \ 6. |,y = Allowable avalanche current.
2 \\\ 7. AT = Allowable rise in junction temperature, not to exceed Tmax
w \. (assumed as 25°C in Figure 14, 15).
0 tav = Average time in avalanche.
25 50 75 100 125 150 175 D = Duty cycle in avalanche = tav -f
Starting T, Junction Temperature (°C) Zinic(D, tay) = Transient thermal resistance, see Figures 13)
PD (ave) = 1/2 ( 1.3-BV-l,,) = AT/ Zinsc
lav = 2AT/ [1.3:BV-Zy]
Fig 16. Maximum Avalanche Energy vs. Temperature Ens (ar) = Pb (ave)tav
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Circuit Layout Considerations
* | ow Stray Inductance
* Ground Plane
* Low Leakage Inductance
Current Transformer

1

* dv/dt controlled by Rg
* Drversame type as D.U.T. 1
* | ¢ controlled by Duty Factor "D TL
e D.U.T. - Device Under Test

I

Ra Voo

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

*x +

(D Driver Gate Drive

s 3 PW.
W Period = Period
|
Ves=10V
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)
@ |puT lsp Wavefom ¢
45— —
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Recovery | \ /* Body Diode Forward Vr—
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@ | 1nductor Curent ,
G e
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]

IRFS7734-7PPbF

*** \lgs = 5V for Logic Level Devices

Fig 22. Peak Diode Recovery dv/dt Test Circuit for N-Channel HEXFET® Power MOSFETs
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Fig 23a. Unclamped Inductive Test Circuit
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Fig 24a. Switching Time Test Circuit
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Fig 25a. Gate Charge Test Circuit
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Fig 25b. Gate Charge Waveform
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D?Pak-7Pin Package Outline (Dimensions are shown in millimeters (inches))

(DATUM A)—

PLATING— /\ ~BASE METAL

SEATING

PLANE

DETAIL A —

SCALE &:1

DETAIL "A"
- ROTATED 90" CW

SEATING PLANE

“-LEAD TIP

Y DIMENSIONS

MILLIMETERS INCHES

:
E NOTES:
I. DIMEN

MIN
A | 4.06

AS PER ASME Y14.5M—1994

2. DIMENSIONS

FLASH. MOLD FLASH SHALL NOT EXCEED

SN\DIMENSIO

b1 5 0.12 S ARE MEASURED AT THE OUTMOST
c Y AT DATUM H.
¢’ 5 4N\THERMAL PAD CONTOUR OPTIONAL WITHIN DIMENSION E, L1, D1 & ET.

DIMENSION b1 AND c1 APPLY TO BASE METAL ONLY
4 6. DATUM A & B TO BE DETERMINED AT DATUM PLANE H.

3,4 7. CONTROLLING DIMENS

8. OUTLINE CONFORMS TO JEDEC OUTLINE TO-26
EXCEPT FOR DIMS. E, E1 & D1.

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

- _—PART WUMSER
INTERMATIONAL |HF}EHQ5_wpﬂ’fﬁ_
RECTIFIER~ || T <208
O INmsR Pooza DATE COCE
N F= DESIGNATES LEAD-FREE
assewsy (LB 24 PRODUCT (OFTIONAL)
LOT COOE— I WEEK 02 S

A= ASSEMBLT SITE CODE

D2Pak-7Pin Tape and Reel

NOTES, TAFE & REEL, LABELLING:

i 1 i o -
e 51 s ok NN (B4 cone mpoousTp
- . 8 . N AR C d LA =7
L1 REEL SIZE 13 INCH DIAMETER. p !
2.2 CUST, PART NUMBER (TEXT CODE): IRFXXMSTRL-7P
1.2 EACH REEL CONTANING 800 DEVICES 23 LR PART HUMBER: IRFXXKXSTRL-79
1.5 THERE SHALL BE A MINIMUM OF 42 SEALED POCKETS 24 QUANTITY:

CONTAMED W THE LEADER AND & MINIWUKM OF 15 25 VEMDOR CODE; IR
SEALED POCKETS IN THE TRAILER. 76 LOT CODE

1.4 PEEL STREMGTH MUST CONFCRM TO THE SPEC. WO 2.7 DATE CODE:
F1-9BE 7

1.6 PART ORIENTATION SHALL BE &5 SHOWN BELOWL

1.6 REEL MAT COMTAIN & MAXINUM OF TWO UNICUE
LCT CODE/DATE CODE COMBIMATIONS.
REWORKED REELS MAYT CONTAIN A MAXIMUM OF

_ LABEL
THREE UMIQUE LOT CODE/DATE CODE COMBINATONS
HOWEVER, THE LOT CODOES AND DATE CODES WITH THER -
RESPECTIVE QUAKTITIES SHALL ARPEAR ON THE BAR -
CODE LABEL FOR THE AFFECTED EEEL. ,.-'r \ -—ﬂ‘_?:'
I."' Ia;:-"' | ) .f'"l
P

K fﬁﬁ'

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

L Industrial
Qualification Level (per JEDEC JESDA47F) Tt
MSL1
Moisture Sensitivity Level D?Pak-7Pin (per JEDEC J-STD-020D')
RoHS Compliant Yes

T  Qualification standards can be found at International Rectifier's web site: http://www.irf.com/product-info/reliability/

Revision History

Date Comment

e Updated Eas (=1mH) = 670mJ on page 2
03/05/2015 |e Updated note 9 “Limited by Tymax, starting T, = 25°C, L = 1mH, Rg = 50Q, Ias = 37A, Vgs =10V” on page 2
¢ Updated package outline on page 9 .

04/07/2015 |e Updated typo on Crss from “75pF” to “506pF” on page 3 .
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