TY Semicondutur®

Product specification

N- and P-Channel Complementary, 20V,MOSFET

Vps (V) Typical Rps(on) (Q)

0034@ VGS=4.5V

N'Ch;gnel 0.041@ Vgs=2.5V
0.050@ Vgs=1.8V
0.083@Vgs=- 4.5V

P'Ch_zgne' 0.110@Vgs= -2.5V

0.145@Vgs=-1.8V

Descriptions

The WCM2064 is the N-Channel and
P-Channel enhancement MOS Field Effect
Transistor as a single package for DC-DC converter
or level shift applications, uses advanced trench
technology and design to provide excellent Rpsion)
with low gate charge. Standard Product WCM2064
is Pb-free and Halogen-free.

Features

® Trench Technology

® Supper high density cell design

® Excellent ON resistance

® Extremely Low Threshold Voltage

® Small package SOT-23-6L

Applications

® Driver: Relays, Solenoids, Lamps, Hammers
® Power supply converters circuit
® Load/Power Switching for portable device

WCM2064

Pin configuration (Top View)

[¢]

2064
YYWW

2064 = Device Code
YYWW= Date Code

Marking

Order Information

Device

Package Shipping

WCM2064-6/TR

SOT-23-6L | 3000/Tape&Reel
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TY Semicondutur®

Product specification

WCM2064
Absolute Maximum Ratings (TA=25°C unless otherwise noted)
Symbol | Parameter N-Channel P-Channel Unit
Vbss Drain-to-Source Voltage 20 -20 \Y
Vass Gate-to-Source Voltage +8 +8 \
. . ad Ta=25°C 4.4 -2.8
Ip Continuous Drain Current 5 A
TA=70"C 35 -2.2
lom Pulsed Drain Current © 16 -10 A
o ad Ta=25°C 0.72
Pp Power Dissipation 5 W
Ta=70"C 0.46
T; Operation junction temperature -55~150 °C
Tsg Storage temperature range -55~150 °C
Thermal Resistance Ratings (Ta=25°C unless otherwise noted)
Parameter Symbol | Typical | Maximum Unit
. . . . t=<10s 74 92
Junction-to-Ambient Thermal Resistance Reua
Steady State 115 143
. . ) o/ t<10s 90 112 °C/W
Junction-to-Ambient Thermal Resistance Roua
Steady State 138 172
Junction-to-Case Thermal Resistance Steady State Reauc 63 78
a Surface mounted on FR4 Board using 1 square inch pad size, 10z copper
b  Surface mounted on FR4 board using minimum pad size, 10z copper
¢ Pulse width<380us, Duty Cycle<2%
d Maximum junction temperature T,;=150°C.
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TY Semicondutor

®

Product specification

WCM2064
Electronics Characteristics (Ta=25°C unless otherwise noted)
Symbol ‘Parameter Test Condition ‘ Min ‘ Typ. ‘ Max ‘ Unit
Off Characteristics
Drain-Source Breakdown Ves=0V, Ip=250uA N-Ch 20
V(BR)DSS — — v
Voltage Vs=0V, Ip=-250uA P-Ch | -20
. VDS:16V, VGSZOV N-Ch 1
Ibss Zero Gate Voltage Drain Current uA
Vps=-16V, Vgs=0V P-Ch -1
| Gate -S leak t | Vos=OV, Vesz By | Ch =1 A
ate —Source leakage curren =0V, =+ u
GSs g DS GS P-Ch 1
ON Characteristics
Vps= Vgs, Ip0=250uA | N-Ch 0.65 1.0
Vasiih) Gate Threshold Voltage \Y
Vps= Vgs, Ip=-250uUA | P-Ch -0.70 -1.0
Vgs=4.5V, Ip=3.4A N-Ch 34 46
Vgs=-4.5V, Ip=-2.8A | P-Ch 83 116
. ) Vss=2.5V, Ip=3.0A N-Ch 41 69 mQ
Rbs(on) Drain-Source On-Resistance
Vgs=-2.5V, Ip=-2.0A | P-Ch 110 160
Dynamic Characteristics
: N-Ch 529
Ciss Input Capacitance Nmos:
VD5:10V,VG5:0V, P-Ch 531
. F=1MHz N-Ch 62
Coss Output Capacitance pF
Pmos: P-Ch 61
. VDs:-lOV,VGS:OV, N-Ch 57
Crss Reverse Transfer Capacitance .
f=1MH; P-Ch 54
Q Total Gate Ch N-Ch 735
otal Gate Charge .
- i \N/m(zsibv Vosma 5V, o2
Q Threshold gate ch | DD3_4A T [Nch 0.75
reshold gate charge =3.
S g g P P-Ch 0.82 nC
Q Gate-S Ch Pmos N-Ch 1.6
ate-Source Charge :
©s g P-Ch 1.8
VDD:-IOV,VG5:—4.5V
o Gate-Drain Ch I =2 8A N-Ch 1.35
ate-Drain Charge =-2.
ep g ? P-Ch 11
td(on) | Turn-On Delay Ti N-Ch 18.6
on urn-On Delay Time .
Y \'jmoi‘ veasy | PCh 21.6
t Turn-On Rise Ti |DD_1 (())A, ;s—6§ - [Nch 8.2
r urn-On Rise Time =1. =
P e P-Ch 8.6
ns
) N-Ch 55
td(off) Turn-Off Delay Time Pmos:
P-Ch 58
Vpp=-10V, Ip=-1.2A, Nch -
tf Turn-Off Fall Time Ves=-4.5V, Rg=6Q - :
P-Ch 8.4
BODY DIODE CHARACTERISTICS
Ves =0V, Is=1.0A N-Ch 0.7 15
Forward Voltage Vsp \Y
VGS =0 V, |5 =-1.0A P-Ch -0.8 -1.5
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TY Semicondutur®

Product specification

WCM2064
Typical Characteristics (N-Channel Ta=25 °C, unless otherwise noted )
10 v/ T 10 ————
14 —V,~1.8V] -V =5V — —— 1=125°C
< — —V25V] 2 g —— T=25°C
= sovd = —T=-50°C /
£ 12 — VT30V E
£ 10 — V=35V | £ .
O ve=asv-|  ©
8 8 8
5 5
3 S 4 ///
s ° 7
e e /
c
§ ¢ g /J)
a) )
'uo': 2 , _3 ////
- 74
0.4 0.8 1.2 1.6 2.0 0.0 0.4 0.8 1.2 1.6 2.0
V,s-Drain to Source Voltage(V) Vs-Gate to Source Voltage(V)
Output Characteristics Transfer Characteristics
0.08 140 [ [ [
120 1,=3.4A _|
0,07 s
< E 100 |
9] == \
g 8
& 0.06 £ g |
2 V =1.8V % \
& g 60
L 0.05 x N
o v.2sy—| © T~
< os=2:5V L 40 =
2 0.04 — s
4 V=45V © 20
0.03 ‘ ‘ 0
1 2 3 4 0.0 05 10 15 20 25 30 35 40 45
I,s-Drain-to-Source Current(A) V -Gate to Source Voltage(V)
On-Resistance vs. Drain Current On-Resistance vs. Gate-to-Source Voltage
T 13 -
15 V4.5V o 10 % |,=250uA —
| =3.4A g -+ N
Q 14 b o ~
o > 11 I~
£ 13 R S
n + e 1.0
3 1.2 [
x - f =
i // = 0.9
o 11 © 08 §
3 ®
N 1.0 O o7
© °
€ 09 /l/ .g 0.6
(<] Wi T
zZ V
0.8 E 05
o
0.7 < 04
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature(°C) Temperature (°C)
On-Resistance vs. Junction Temperature Threshold Voltage vs. Temperature
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TY Semicondutur®

Product specification

WCM2064
1000 — 16 ———— 7
V =0V ul_—T=25°C /
800 | F=1MHz g | TR /7 1/
o \ = 12 /[ 1/
PN : s
§ 600 ] S 10 7
2 g /17
3 s 8 /
S 400 a 7
o Ciss 2 6
; ® /1 /
O Coss g /
200 ==~ Crss g 4 A
\\ 0
e— I I I '% 2 /
— 1] _
0 2 4 6 8 10 0.0 0.3 0.6 0.9 1.2 15
V- Drain-to-Source Voltage (V) .
V.- Source to Drain Voltage (V)
Capacitance Body Diode Forward Voltage
50 TTTTT T 111 100 ======!
Ty =150°C]| ——H
4 T‘]A(Zz\)soc Limit by Rdson
40 10 P \\\‘ \‘ ™
35 - N N —
< EEER N NS ~ 100us
30 \ € ‘\;\ N \\\ \\\ ||
S 5 \ £ PRSI Y ams
g \ (c) S S S TN loms
s 20 A\ = NN N o T
g A < ININE Y 100ms HH]
a NI
5 o 01 DC LY 15
10 = T/.\:ZS C i i ~
5 X! [— Single Pulse Bvdss Limit
) S oor 1 111 LI
0.1 1 10 100
1E-4 1E-3 001 01 1 10 100 1000 V.- Drain Source Voltage (V)
Pulse width (S) * V> minimum V¢ at which Rosien) is specified
Single pulse power Safe operating power
5
{ { Y
[V, =4.5V //
4| 1,=4.0A /
S
g 3
o)) /
©
g /|
> /
o 2 /
8 v/
"y —
> 1
0
0 2 4 6 8 10
Qg(nC)
Gate charge Characteristics
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TY Semicondutur® @

Product specification

WCM2064

00

Pom ‘

Itl |<_
2

1. Duty Cycle, D=t,/t,

2. Per Unit Base =Rg;x= 115°C/W

3. Tou-Ta = Pou Resa

4. Surface Mounted

1
< 0.5
% LI
c 0.2
E § 0.1 o1
g _§ 0.05
= 0.02 =T
) Q_ =
e =TT
m < =TIt
S g Single pulse
o = 1E-3
N O
=R
£
o 1E-4
z 1E-6 1E-5

1E-4 1E-3 0.01

0.1 1 10 100 1000

Square Wave Pulse Duration (sec)

Transient thermal response (Junction-to-Ambient)
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TY Semicondutur®

Product specification

Typical Characteristics (P-Channel

Ta=25 °C, unless otherwise noted)

WCM2064

7z ——V_ =18V | V__=-5vV__| —— T=-50° |
9 A7 X o > —— T=25°C /4
< 8 [/ — V2.5V < 4 }
= VA4 v =aov] %= —— T=125°C ///
9] 7 ///;/ / s~ v g
5 7 Ves3SV| 5 )/
° Y/ v — V =-4.5V P
o 5 y//4 o
3 ///; /4/ 3
o 4 17 o
c 3 L =
g, S 1 4
Q / e /
3 1 /d 8 ///
- ' 7
0 0
0.4 0.8 1.2 1.6 2.0 0.0 0.5 1.0 1.5 2.0
-V,s-Drain to Source Voltage(V) -V -Gate to Source Voltage(V)
Output characteristics Transfer characteristics
300 T T T 300 T ]
— — Ves—1.8V ] 1,=-2.8A7]
250 - ——V__=-2.5V 250
g s /| &
E — —— V=4.5V // E \
g 200 - g 200
% — %
150 —| 2 150
) 7] N
[0) [0) \
@ @ ~
§ 100 S5 100 — RSN
2 50 2 50
0 0
0 1 2 3 4 5 1.0 15 20 25 30 35 40 45
-l,s-Drain-to-Source Current(A) -V ,-Gate to Source Voltage(V)
On-Resistance vs. Drain current On-Resistance vs. Gate-to-Source voltage
15T T 11 12 L1
V=45V L/ o N |_=-250uA _|
1.4 _ L g N P
© ,=-2.8A A £ 11 N
2 /1 >
< 13 -
P °
S » 2 10
% 12 L~ 2 e
i ~ $ 09 N
L 11 1 c v N
5 -
3 1.0 g 08
N O
3 09 A~ 3 07 N
€ ] N \
= 7 = N
S 0.8—=4 T N
p=a s 0.6 \
0.7 g
0.5
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
On-Resistance vs. Junction temperature Threshold voltage vs. Temperature
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TY Semicondutur®

Product specification

WCM2064
800 10 T T //
200\ | —— T=25°C /
\ < —— T=125°C /
600 N Ciss :g 8 //
o ~ o
£ 500 3 & 1/
2 : /]
< 400 'S
= 8 y /
g /
T 300 © o 4
2 3001 : 71/
o N\ e /
T 200 [\ 5 /
© \\\ Coss (?) 2 /
100 — 5
| Crss - ///
0 2 4 6 8 10 0.0 0.2 0.4 0.6 0.8 1.0 1.2
-V_¢-Drain to Source Voltage(V) -V,- Source to Drain Voltage (V)
Capacitor Body diode forward voltage
50 T T T T T 100
45 TJ(MaX)=150 C:
40 TA:25 C 10 | Limit by Rdson*
35 ~ PR e~
< H N —} 100us
s 3 \ 2 SN RS !
S 25 \ S, A N L Y ams
= = — ~~ t
[ NSNS N
% 20 \ LC> 108 ~ \\::\ \\\ 10ms
‘® NI 100ms
o 15 ’DT 01l ,\\>\‘ 18
10 = Eresc DCEES
— Single Pul 1
5 T T T T 1T <:: C T T T Ing e‘ u‘ S? Bvdss Limit
0 i 0oL 111 L1
. . 0.1 1 10 100
1E-4 1E-3 0.01 0.1 1 10 100 1000 v, - Drain Source Voltage (V)
Pulse width (S) * V> minimum Vg at which R ¢ is specified
Single pulse power (Junction-to-ambient) Safe operating power
5 [ [
|V =45V ,/
4 1,=-2.8V //
S 7
(o))
g v
S /|
>
9 2 1/
©
Q __../
8
<1 //
o\
0 2 4 6 8 10
Qg(nC)
Gate charge Characteristics
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TY Semicondutur® @

Product specification

WCM2064

1 L L 1 T

= 0.5
% LI i
S @9 0122 st
= O 0.1
— % —
08 T 0.05 z
= 0.02 ---l-——-_— / P
£ 2 0.01 = : o
é £ — 0.01 H T

= LT — " =
L =TIl 1
S g = Single pulse 2
o = 1E-3
N O 1. Duty Cycle, D=t;/t,
= C 2. Per Unit Base =Rq;= 115°C/W
® = 3. Tow-Ta = Pom Resn
g 4. Surface Mounted
) 1E-4
=z 1E-6 1E-5 1E-4 1E-3 0.01 0.1 1 10 100 1000

Square Wave Pulse Duration (sec)

Transient thermal response (Junction-to-Ambient)
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TY Semicondutur® @

Product specification

Package Outline Dimension

SOT-23-6L

WCM2064

El

' ]
| ﬁ’
-
—— .
¢
LT A
Dimensions In Millimeters Dimensions In Inches
Symboll 5 :
Min Max Min Max
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
C 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116
e 0.950(BSC) 0.037(BSC)
el 1.800 2.000 0.071 0.079
L 0.300 0.600 0.012 0.024
3] 0° 8° 0° 8°
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