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Dual FETKY ™
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Description

The FETKY™ family of co-packaged MOSFETs and Schottky diodes offers the designer an innovative, board
space saving solution for switching regulator and power management applications. Advanced HEXFET®
Power MOSFETs combined with low forward drop Schottkys result in extremely efficient devices suitable for
a wide variety of portable electronics applications.

The SO-8 has been modified through a customized leadframe for enhanced thermal characteristics and
multiple-die capability making it ideal in a variety of power applications. With these improvements, multiple
devices can be used in an application with dramatically reduced board space. Internal connections enable
easier board layout design with reduced stray inductance.

Absolute Maximum Ratings

Parameter Symbol Q1 - Control FET |Q2 - Synch FET Units
& Schottky

Drain-Source Voltage Vis 30 \%
Gate-Source Voltage Vs +20
Continuous Output T, =100°C Iy 6.2 A
Current (V¢ 2 4.5V)®
Pulsed Drain Current® Iowm 48
Power Dissipation | T, =100°C Py 2.0 W
Junction & Storage Temperature Range T Ter6 —55 to 150 °C
Schottky & Body Diode I.(AV) TBD TBD A
Average Forward Current®
Pulsed source Current Iy TBD TBD

Thermal Resistance
Parameter Symbol Max. Units
Maximum Junction-to-Ambient® A 62.5 °CIW
Maximum Junction-to-Lead® R, 25.0
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Electrical Characteristics Q1 - Control FET| Q2 - Synch FET
& Schottky
Parameter Min [Typ Max [Min [Typ Max [Units Conditions
Drain-to-Source BV, s 30 - - 30 - - V|V =0V, I, =250pA
Breakdown Voltage*
Static Drain-Source Rys(0n) 28.5| 33 22 | 28 [ mQ |V =45V, |,=5A0Q
on Resistance*
Gate Threshold Voltage*| V(th) [ 1.0 1.0 V| Ve =Veal, = 250pA
Drain-Source Leakage |, 30 30 | HA |V =24V, V =0
rrent*
Current 0.15 43 | mA [V, =24V,V =0,
T,=125°C
Gate-Source Leakage ||, +100 +100| nA |V = %20V
Current*
Total Gate Charge* Q¢ cont 76| 9.9 15.9| 20.7 Vs =5V, V=16V, |  =5A
Qe aoen 6.6 | 8.6 13.6(17.7 Vs = 5V, V ,=100mV, |,=5A
Pre-Vih Qcsr 2.0 55 V.= 16V, =5A
Gate-Source Charge
Post-Vth Qsss 0.5 0.9 nC
Gate-Source Charge
Gate to Drain Charge | Q_, 1.8 4.8
Switch Charge* Q.. 24| 3.1 57| 7.4
Qe T Qg
Output Charge* Qe 13.3|17.3 9.1|12.0 Vps =16V, V=0
Gate Resistance R, 3.4 4.3 Q
Body Diode & Schottky Diode Ratings and Characteristics
Parameter Min [Typ [Max |Min [Typ Max |Units Conditions
Diode Forward Veo - - - 0.48|0.52| V I, =1AQ,V =0V
Voltage*
Reverse Recovery Time| trr - - - TBD ns | T,=25°C, I =5.0A V, =16V
Reverse Recovery Charge| Qrr - - - TBD nC
Forward Turn-On Time ton n/a Intrinsic turn-on time is negligible (turn-on is dominated by L+ L)

*eO®Oe0

Repetitive rating; pulse width limited by max. junction temperature.
Pulse width < 300 ps; duty cycle < 2%.
When mounted on 1 inch square copper board, t < 10 sec.
50% Duty Cycle, Rectangular.
Combined Q1, Q2 I, @ Pwr V_, pins. Switching or other losses will decrease RMS current capability
When mounted on IRNBPS2 design kit. Measured as device T, to Pwr leads (V, &V )
Devices are 100% tested to these parameters.
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Typical Application

The performance of the new Dual FETKY™ has been
tested in-circuit using IR's new IRNBPS2 “Dual
Output Synchronous Buck Design Kit". The Dual
FETKY is suitable for synchronous buck DC-DC
converters operating up to 21V;, and 5A peak output
current. Typical output voltages include 1.8V,
2.5Vout 3.3Vout & 5.0Vt

The Dual FETKY integrates all the power
semiconductor devices for DC-DC conversion within
one SO-8 package, see Figure 1. The high side
control MOSFET (Q1) is optimized for low combined
Qswand Rps(on). The low side synchronous MOSFET
(Q2) is optimized for low Rpg(on) and high Cdv/dt
immunity. The ultra-low V; schottky diode is internally
connectedin parallelwiththe synchronous MOSFET,
for improved deadtime efficiency. For ease of circuit
board layout, the Dual FETKY has been internally
configured such that it represents a functional block
for the power device portion of the synchronous buck
DC-DC converter. This helps to minimize the external
PCB traces compared to a discrete solution.

In-Circuit Efficiency

The in-circuitefficiency curves forthe Dual FETKY are
shown in Figure 2 & 3. The Dual FETKY can achieve
up to 96.6% and 94.6% peak efficiency for the 5.0V
and 3.3V applications respectively, with excellent
maximum load efficiency.

IRF7901D1 Dual Fetky ™ Performance in Synchronous Buck DC-
DC for 3.3Vout, using IRNBPS2 design kit.
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Figure 2. IRF7901D1 Dual FETKY ™ electrical
efficiency at 3.3Vout.

Pin1 Pin5&6 ™
Q1 Source  Pwr \out IRF7901D1 Dual Fetky ™ Performance in Synchronous Buck DC-
______________ — — —Shaded area = Dual FETKY DC for 5.0Vout, using IRNBPS2 design kit
1 [l 97%
Pin7es | WYYV
PwrMn | 5& i | -————
p L 1
1 \ 96% ===
1 — \ -
I Ql Pin2 7 /I = v \ -
vin| 1 Qacae Q2| K ] Vout 5 ~o
] > -~
| Pin4 | Schptyl g P ST
! I Q2 Gate ! g .- NS
Pin3 1 ) w AT
e / 94% hd IRF7901D1, Vin = 10.8V, Freq = 300kHz b
>
. o — — IRF7901D1, Vin = 14V, Freq = 300kHz
Figure 1. Synchronous Buck DC-DC converter - - RE7901DL. Vin = 21V, Freq = 300Ktz
using IR’s new IRF7901D1 Dual FETKY ™, 93%
1 15 2 25 3 35 4 45 5
Output Current (A)

www.irf.com

Figure 3. IRF7901D1 Dual FETKY ™ electrical
efficiency at 5.0Vout.
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SO-8 Package Outline
D INCHES MILLIMETERS
DIM | MIN | MAX | MIN | MAX
ﬁ ﬁ ﬁ ﬁ A .0532 | .0688 1.35 1.75
F e 7 6 s A1 |.0040 | 0098 | 010 | 0.25
E H B |.014 | .018 0.36 | 0.46
(@025 (010) W] A M) C [.0075 | .0098 | 0.19 | 0.25
| P2 8 ¢ D |.189 | .196 4.80 4.98
H Hou H E 150 157 3.81 3.99
(o]~ e .050 BASIC 1.27 BASIC
6X ‘ ; »‘ ‘« K x 45° el .025 BASIC 0.635 BASIC
| o1 L H | 2284 | 2440 | 580 | 6.20
ﬁ f | oA 1 1 K |.011 | .019 0.28 0.48
- — L .16 .050 0.41 1.27
J ‘ J‘ t [22] 0.10 (.004) 4‘ ‘FL cJT ) o° g 0° 8°
B 8x Al 8X 8X
[®] 025 (010) M[c[AEB®) RECOMMENDED FOOTPRINT
*‘ ‘¢ 0.72 {(.028)
8X
NOTES: ; ;
1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M-1982.
2. CONTROLLING DIMENSION: INCH. _ ? ? 175 (o7
3. DIMENSIONS ARE SHOWN IN MILLIMETERS (INCHES). 5 R 88()'(0 0
4. OUTLINE CONFORMS TO JEDEC OUTLINE MS-012AA. L ﬂ
DIMENSION DOES NOT INCLUDE MOLD PROTRUSIONS e
MOLD PROTRUSIONS NOT TO EXCEED 0.25 (.006). 1.27 (050) —»= e
(6] DIMENSIONS IS THE LENGTH OF LEAD FOR SOLDERING TO A SUBSTRATE.. 3X

Part Marking Information

EXAMPLE: THIS IS AN IRF7101

INTERNATIONAL 7

RECTIFIER
LOGO

DATE CODE (YWW)
Y = LAST DIGIT OF THE YEAR
WW = WEEK

01v] — LOT CODE

]
TOP PART NUMBER
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SO-8 Tape & Reel Information

Dimensions are shown in millimeters (inches)

TERMINAL NUMBER 1

12.3(.484)
11.7 (.461)

AAAA G}
HEHE G}

A A A

&
HHHH @

8.1(.
7.9(.312) — = FEED DIRECTION

=

NOTES:

1. CONTROLLING DIMENSION : MILLIMETER.

2. ALLDIMENSIONS ARE SHOWN IN MILLIMETERS(INCHES).
3. OUTLINE CONFORMS TO EIA-481 & EIA-541.

330.00
(12.992)
MAX.

14.40 ( .566) 1L
12.40 ( .488)
NOTES :

1.CONTROLLING DIMENSION : MILLIMETER.
2. OUTLINE CONFORMS TO EIA-481 & EIA-541.
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WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, Tel: (310) 252-7105
IR GREAT BRITAIN: Hurst Green, Oxted, Surrey RH8 9BB, UK Tel: ++ 44 1883 732020
IR CANADA: 15 Lincoln Court, Brampton, Ontario L6T 3Z2, Tel: (905) 453 2200
IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tel: ++ 49 6172 96590
IR ITALY: Via Liguria 49, 10071 Borgaro, Torino Tel: ++ 39 11 451 0111
IR JAPAN: K&H Bldg., 2F, 3-30-4 Nishi-lkebukuro 3-Chome, Toshima-Ku, Tokyo 171-0021 Japan Tel: 81 3 3983 0086
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IR TAIWAN : 16F, Suite B, 319, Sec.2, Tun Hwa South Road, Taipei 10673, Taiwan, R.O.C. Tel : 886-2-2739-4230
http://mww.irf.com/ Data and specifications subject to change without notice. 1/00

www.irf.com 01/19/00



