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International
IR Rectifier IRF5806

HEXFET® Power MOSFET

e Ultra Low On-Resistance V R

DSS DS(on) Max Ip
e P-Channel MOSFET —
e Surface Mount -20V 86ma@Veas - 45V | -4.0A
e Available in Tape & Reel 147ma@Vgs =-2.5V | -3.0A
e Low Gate Charge
Description

These P-channel MOSFETSs from International Rectifier D ’
utilize advanced processing techniques to achieve the J
2

extremely low on-resistance per silicon area. This Dm o
benefit provides the designer with an extremely efficient
device for use in battery and load management
L Gm3 4 s
applications.
The TSOP-6 package with its customized leadframe Top View TSOP-6

produces a HEXFET® power MOSFET with Rps(on)
60% less than a similar size SOT-23. This package is
ideal for applications where printed circuit board space
isatapremium. It'sunique thermal design and Rpson)
reduction enables a current-handlingincrease of nearly
300% compared to the SOT-23.

Absolute Maximum Ratings

Parameter Max. Units
Vps Drain-Source Voltage -20 \Y
Ip @ Ta=25°C Continuous Drain Current, Vgs @ -4.5V -4.0
Ip @ Ta=70°C Continuous Drain Current, Vgs @ -4.5V -3.3 A
Iom Pulsed Drain Current® -16.5
Pp @Ta = 25°C Maximum Power Dissipation® 2.0 W
Pp @Ta =70°C Maximum Power Dissipation® 1.3 W
Linear Derating Factor 0.02 W/°C
Vas Gate-to-Source Voltage + 20 \
T3, Tste Junction and Storage Temperature Range -55 to + 150 °C
Thermal Resistance
Parameter Max. Units
Reia Maximum Junction-to-Ambient® 62.5 °C/IW
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IRF5806

International

TR Rectifier
Electrical Characteristics @ T; = 25°C (unless otherwise specified)
Parameter Min.| Typ. | Max. | Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 20 | — | — \Y Vgs = 0V, Ip = -250pA
AV@grypss/AT; | Breakdown Voltage Temp. Coefficient | ——|0.011| — | V/°C | Reference to 25°C, Ip = -1mA
Ros(on) Static Drain-to-Source On-Resistance — | 471 86 | o |Ves=-45V.1p=-40AQ
——| 67.5| 147 Ves =-2.5V, Ip = -3.0A @
VaGs(th) Gate Threshold Voltage -0.45| — | -1.2 \Y Vps = Vgs, Ip = -250pA
Ofs Forward Transconductance 64| — | — S Vps = -10V, Ip = -4.0A
Ibss Drain-to-Source Leakage Current — | — 15 HA Vos i ~16V, Ves i oV —
— — | -25 Vps =-16V, Vgs = 0V, T; = 70°C
loss Gate-to-Source Forward Leakage —1| — | -100 nA Vgs = -12V
Gate-to-Source Reverse Leakage — 1| — | 100 Vgs = 12V
Qq Total Gate Charge —| 8.3 (114 Ipb = -4.0A
Qgs Gate-to-Source Charge — 1.2 | — nC | Vps=-16V
Qgd Gate-to-Drain ("Miller") Charge —| 26 | — Vgs = -4.5V
td(on) Turn-On Delay Time —1| 6.2 | 9.3 Vpp = -10V, Vgs = -4.5V
tr Rise Time — 27 41 ns Ip =-1.0A
ta(offy Turn-Off Delay Time —| 94 | 140 Rg = 6.0Q
tf Fall Time ——| 126 | 190 Rp=10Q @
Ciss Input Capacitance —| 594 | — Vgs = 0V
Coss Output Capacitance —| 114 | — pF | Vps=-15V
Crss Reverse Transfer Capacitance —| 87 | — f = 1.0MHz
Source-Drain Ratings and Characteristics
Parameter Min. [Typ. |Max. |Units Conditions
Is Continuous Source Current MOSFET symbol o
(Body Diode) || 20 showing the
Ism Pulsed Source Current A integral reverse G
(Body Diode) ® — | |65 p-n junction diode. s
Vsp Diode Forward Voltage —_— | —|-1.2 \Y T3=25°C, Is =-2.0A, Vgs = 0V @
trr Reverse Recovery Time — | 116 | 174 ns |[T;=25°C, Ig=-2.0A
Qrr Reverse Recovery Charge —— | 90 | 135 | nC |di/dt =-100A/us @
Notes:

@ Repetitive rating; pulse width limited by
max. junction temperature.

@ Pulse width < 300ys; duty cycle <2%.

® When mounted on 1 inch square Copper board, t < 10sec.
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IGR Rectifier
10
1000 Vs =0V, f=1MHz ID=-4.0A Vps :-16\&
Ciss =Cgs * Cgd, Cds SHORTED _
rss ~ ~gd >
800 {,‘oss = Cys * ng o 8
—_ (o))
Ié. 1 (—E 4
~ o
© Ciss T Tt > /
o 600 — (O] 6
8 e /
B = /
Q o
@ D 4
o 1
T 400 L 4 v
O @ /
o I
O /
200 = ‘;OSS 7] B2 ——
rss — = Yl
0
! 10 100 ° 0 4 8 12 16
-Vps. Drain-to-Source Voltage (V) Qg Total Gate Charge (nC)
Fig 5. Typical Capacitance Vs. Fig 6. Typical Gate Charge Vs.
Drain-to-Source Voltage Gate-to-Source Voltage
100 100 T T
OPERATION IN THIS AREA LIMITED
— Rps on)
< [
< N
§ 7 ’5:‘ =TT 7S TTF "I-\IloiJSI
5 gy N N N M 1
3 10 — g 10 —
c — _ 3 7~ ~ o > a ‘\‘ .
£ ——1;=150°C— 2~ s — ~ ~+100us
5 1/ 3 SR
£ hS
g / E 7’ » \r:
9] / a R4 q Nlms
3 1 . — -1 t
@ ,l' ,l' _D \‘ ]
a £ y A Ty=25°C 'v,:‘loms
ok / To=25°C i
0 c= I
/ f Ty =150°C 1
/ / Vgs =0V Single Pulse !
0.1 0.1
0.2 0.6 1.0 1.4 0.1 1 10 100
-Vgp ,Source-to-Drain Voltage (V) -Vps , Drain-to-Source Voltage (V)
Fig 7. Typical Source-Drain Diode Fig 8. Maximum Safe Operating Area
Forward Voltage

4 www.irf.com



Infernational
IGR Rectifier

5.0

/

w
o

N
o

-Ip, Drain Current (A)

[y
(=}

0.0

25 50
Tc, Case Temperature (°C)

Fig 9. Maximum Drain Current Vs.

75 100

Case Temperature

IRF5806

Ro
Vbs
V
¢ /1 —\b.uT.
e LMY
o QL; VDD
)} Vas
Pulse Width < 1 s
Duty Factor < 0.1 %
e

tdion) tr td(off) tf

Vas [ F_T—’ﬁ
10% ‘ } ‘ } ‘ }

| | |

| | |

| /N
90% | | \
Vps

100 —
T T T
[
—~ LD = 0.50.
< =
2 I IR -
= fe0.20 !
N —
~ 10 —
b [——0.10
5 - —
o 0'\03 L— /f/
3 ! T
o [—0.0 i = o
= 001" LA Pbm
= 1 SINGLE PULSE
= ~ THERMAL RESPONSE) tl‘l
Q
_”
= - t2
|_
Notes:
1. DutyfactorD =ty /t2
. 2.Peak T)=P pmX Zthia +TA
6.00001 0.0001 0.001 0.1 1 10

t1, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Ambient

www.irf.com



IRF5806

RDS(on)v Drain-to -Source On Resistance (Q)

0.20 \
0.15 \\
0.10 \

\ Ip =-4.0A
0.05 \\
0.00

15 25 35 4.5 55 6.5 7.5

Fig 12. Typical On-Resistance Vs.

10V

Fig 14a. Basic Gate Charge Waveform

'VGS, Gate -to -Source Voltage (V)

Gate Voltage

« QGs e QeD —

Charge —»

©
3]

Rps(on) Drain-to-Source On Resistance ( Q)

0.20

0.16

0.12

0.08

0.04

0.00

International
IGR Rectifier

T —t—

VGS =-2.5V /

VGS =-4.5V

5 10 15
-Ip , Drain Current (A)

Fig 13. Typical On-Resistance Vs.

Drain Current

Current Regulator

L e

Ves

:;_V
D.UT Ti DS

—"\\VN\~—
|G = |D
Current Sampling Resistors

Fig 14b. Gate Charge Test Circuit

www.irf.com

20



International IRF5806

IGR Rectifier

0.8 100
0.7
80
1
~
-—
06 ~
> < 60
s \\ I = -250pA g \
£ o5 o
8 \\ = \
> \ o 40 \
0.4
N \
\ 20
0.3 » N
N N
L
0.2 0
75 50 25 0 25 50 75 100 125 150 0.0001 0.0010 0.0100 0.1000  1.0000  10.0000
Ty, Temperature (°C) Time (sec)
Fig 15. Typical Vgs(th) Vs. Fig 16. Typical Power Vs. Time

Junction Temperature

www.irf.com 7
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ISR Rectifier
TSOP-6 Package Outline
v MO-193AA DIMENSIONS
% MILLIMETERS INCHES
@ L MIN NOM MAX MIN NOM MAX
> . ) Al —— | — 1 110 -— — | 0433
P Alecce®|c|als Al | oo -—— | o010 0004 | —-- | 0039
A2 | 080 | 0.90 | 100 | .0315 | .0354 | .0393
%‘ FH FH BOTH SIDES b | 025 | —— | 050 | .0099 — | o1
‘MN/SRE; ‘ ‘ j ¢ | 010 | ——— | o026 004 — | o
b | 290 | 300 | 310 115 118 | 122
7*\.5 i [E] E 275 BSC 108 BSC
ox ‘ ‘ e | 130 [ 150 [ 170 052 | 059 | .086
H | | e 1,00 BSC 039 BSC
l:':l l:':l ! L 020 [ 040 | o060 0079 | o157 | 0236
B r=y K 0,30 BSC 0118 BSC
2x — 0 o [ ——T] =& o | —] &
aaa 0.10 .004
bbb 015 1006
cce 0,25 ,010

TSOP-6 Tape & Reel Information

AR

FEED DIRECTION

4 mm
—_——
NOTES:
1. OUTLINE CONFORMS TO EIA-481 & EIA-541.
@ 7.00" —-H
8 mm —e] |
NOTES:

1. OUTLINE CONFORMS TO EIA-48! & EIA-541.
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IGR Rectifier
TSOP-6 Part Marking Information

Notes: This part marking information applies to devices produced before 02/26/2001

EXAMPLE: THIS IS AN S13443DV WW = (1-26) IF PRECEDED BY LAST DIGIT OF CALENDAR YEAR
WORK
B HA YEAR Y WEEK w
2001 1 o1 A
PART NUMBER —_JI A YW 2002 2 02 B
. N 2003 3 03 c
ERERE DATE 2004 4 04 D
CODE 2005 5
ToP 1996 6
1997 7
1998 8
WAFER LOT 1999 9
NUMBER CODE 2000 O 24 X
25 Y
26 z
BOTTOM
PART NUMBER CODE REFERENCE: WW:= (27-52) IF PRECEDED BY ALETTER
- WORK
3A= 513443DV VEAR Y Week w
3B = IRF5800
3C= IRF5850 ;gg; BA gg BA
3D = IRF5851 2003 © % c
3E = IRF5852 2004 D 20 P
3 = IRF5805 2005 E
3J = IRF5806 1996 F
1997 G
DATE CODE EXAVPLES: 1998 H
YWW = 9603 = 6C 1999 J
YWW = 9632 = FF 2000 K 50 X
51 Y
52 z

Notes: This part marking information applies to devices produced after 02/26/2001
W= (1-26) IF PRECEDED BY LAST DIGIT OF CALENDAR YEAR

WORK
YEAR Y  WEEK W
‘le a‘;—:& 2000 1 o1 A
= 2002 2 02 8
PART NUMBER 2003 3 03 c
2004 4 04 D
2006 5
N Lor 19% 6
CODE 1997 7
1998 8
1999 9
2000 0 24 X
25 Y
2 z
PART NUMBER CODE REFERENCE: W= (27-52) IF PRECEDED BY ALETTER
A= WORK
A= S13443DV YEAR Y WEEK w
B = IRF5800
C= IRF5850 ;gg; BA gg BA
D= IRFSE51 2003 C 29 c
E = IRF5852 2004 D 30 D
| = IRF5805 2005 E
J= IRF5806 199 F
K = IRF5810 1997 G
L = IRF5804 iggg 'J"
M= IRFS803 2000 K 50 X
N = IRF5820 o v
52 z

International
TSGR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, California 90245, USA Tel: (310) 252-7105

IR EUROPEAN REGIONAL CENTRE: 439/445 Godstone Rd, Whyteleafe, Surrey CR3 OBL, UK Tel: ++ 44 (0)20 8645 8000
IR CANADA: 15 Lincoln Court, Brampton, Ontario L6T3Z2, Tel: (905) 453 2200

IR GERMANY: Saalburgstrasse 157, 61350 Bad Homburg Tel: ++ 49 (0) 6172 96590

IR ITALY: Via Liguria 49, 10071 Borgaro, Torino Tel: ++ 39 011 451 0111

IR JAPAN: K&H BIdg., 2F, 30-4 Nishi-lkebukuro 3-Chome, Toshima-Ku, Tokyo 171 Tel: 81 (0)3 3983 0086

IR SOUTHEAST ASIA: 1 Kim Seng Promenade, Great World City West Tower, 13-11, Singapore 237994 Tel: ++ 65 (0)838 4630

IR TAIWAN:16 FI. Suite D. 207, Sec. 2, Tun Haw South Road, Taipei, 10673 Tel: 886-(0)2 2377 9936

Data and specifications subject to change without notice. 1/03
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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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