P60020AG
N&P-Channel Enhancement Mode MOSFET

RoHS

PRODUCT SUMMARY
V(sr)pss Ros(on) I Channel
20V 60mQ @Vgs = 4.5V 3.4A N
-20V 115mQ @Vgs = -4.5V -2.5A =

ABSOLUTE MAXIMUM RATINGS (T, =25 °C Unless Otherwise Noted)

PARAMETERS/TEST CONDITIONS SYMBOL CH. LIMITS UNITS
N 20
Drain-Source Voltage Vps
P -20
V
Gate-Source Volt v N *8
ate-Source Voltage
9 es P +8
34
Tpo=25°C N
) . P -2.5
Continuous Drain Current I N 57
To=70°C -
P -2
A
Pulsed Drain C t' I N 1o
ulsed Drain Curren DM 5 15
Avalanche Current' I N ihd
valanche Curren AS 5 12
Aval he E L=0.1mH E N 15 J
valanche Ener =0.1m m
gy AS P 7.4
1.14
To=25°C N
it P 1.14
Power Dissipation Pp N 072 w
To=70°C -
P 0.72
Junction & Storage Temperature Range Ty, Tsta -55 to 150 °C
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RoHS
N&P-Channel Enhancement Mode MOSFET
THERMAL RESISTANCE RATINGS
THERMAL RESISTANCE SYMBOL TYPICAL MAXIMUM |[UNITS
Junction-to-Ambient t<10s Roua 110
Junction-to-Ambient Steady-State Rosa 150 °‘CI/W
Junction-to-Lead Steady-State Raic 80
'Pulse width limited by maximum junction temperature.
ELECTRICAL CHARACTERISTICS (T, = 25 °C, Unless Otherwise Noted)
LIMITS
PARAMETER SYMBOL TEST CONDITIONS CH. UNITS
MIN | TYP | MAX
STATIC
Vs =0V, Ip =250 N 20
Drain-Source Breakdown Voltage | V(grypss e = hA
Vgs = 0V, Ip = -250uA P -20 Vv
Vps = Vgs, Ip = 250 N 04 |075] 1.3
Gate Threshold Voltage Vasith) SBERACURL hA
VDS = Ves, ID = '250]J.A P -0.4 | -0.75 -1.3
VDS = OV, VGS = +8V N +100
Gate-Body Leakage I nA
y 9 ©sS Vps = 0V, Vg = £8V ) +100
VDS = 16V, VGS =0V N 1
VDS = -16V, VGS =0V P -1
Zero Gate Voltage Drain Current I
ge Brain LU PSS IVpe=10V,Ves =0V, T,=55°C| N 0 | M
VDS=_10Vv VGS=0V! TJ=55 °C P -10
On-State Drain C t1 | Vps = 5V, Vgg = 10V N 15 A
n-State Drain Curren D(ON) Vos = BV, Vae = 10V 5 15
VGS = 18V, ID =2A N 90 140
Vgs =-1.8V, I =-1A P 171 | 300
Drain-Source On-State Vgs =2.5V, Ip = 3A N 63 85
. 1 Rbs(on) — — mQ
Resistance Vgs =-2.5V, Ip = -2A P 118 | 180
Vgs = 4.5V, Ip = 3.6A N 47 60
VGS =-45V, ID =-3.1A P 85 115
] Vps =5V, Ip = 3.6A N 6 S
Forward Transconductance Ots Vos = 5V, I = -3.1A P 11
REV 1.2 2 2016/4/8




RoHS

N&P-Channel Enhancement Mode MOSFET
DYNAMIC
) N 263
Input Capacitance Ciss N-Channel 5 or
VGS = OV, VDS = 15V, f=1MHz
, N 128
Output Capacitance Coss pF
P-Channel P 126
= = = N 87
Reverse Transfer Capacitance Crss Ves = 0V, Vps = -15V, f = 1IMHz
P 78
N 1.65
Gate Resistance Rq Vgs =0V, Vpg =0V, f=1M Hz 5 51 Q
5 Q N-Channel N 4
Total Gate Charge 9 Vps = 0.5V grpss, Vs = 4.5V, 5 2
) Ip = 3.6A N 05
Gate-Source Charge Qqs nC
P-Channel P 1
Vps = 0.5V Vgs = 4.5V N 1.6
: . 2 Q DS (BR)DSS: VGS )
Gate-Drain Charge qd I = -3.1A P 11
., N 6
Turn-On Delay Time ta(on) N-Channel
Vps = 15V P 10
~ = = N 7
Rise Time? t Ip= 3.6A, Vgs = 10V, Rgen=6Q2
P 12 s
L, P-Channel N 40 :
Turn-Off Delay Time tao Vps =-15V, R, =1Q = v
T , t |D§-3.1A, VGS;_1OV7 RGEN =6 N 13
all Time f 5 >3
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS (T, = 25 °C)
N 0.95
Continuous Current Is A
P -0.95
. v = 3.6A, Vgs = 0V N 1.2 vV
Forward Voltage SD I-= 31A, Vas = OV P 12
] I = 3.6A, dIz/dt = 100A / uS N 14
Reverse Recovery Time t nS
I = -3.1A, dlg/dt = 100A / uS P 25
N 4
Reverse Recovery Charge Q. = 3 nC

'Pulse test : Pulse Width < 300 psec, Duty Cycle < 2%.
2Independent of operating temperature.

REV 1.2

2016/4/8




RoHS™,
N&P-Channel Enhancement Mode MOSFET
T'YPICAL PERFORMANCE CHARACTERISTICS
N-CHANNEL
Output Characteristics Transfer Characteristics
12 — 12
. VGS=10| V4
< VGS=9V =
= VGS=8V -
5 VGS=7V 1 1=
I; 9 VirC=0\) E 9
S VGS=5V =
VGS=4.5Y VGS =2V o
3 VGS=3V | o /
2 G P el g 6 A
o
0 o 4
My 7 =g v/
£ 'z 72
© 3 — 3 / 4
S & __/,/ /
Q e
- [=]
0 - 0 P — _1-/
1] 0.5 1 1.5 2 2.5 3 0 05 1 1.5 2 25 3
Vus, Drain-To-Source Voltage(V) Vs, Gate-To-Source Voltage(V)
On-Resistance VS Temperature Capacitance Characteristic
Rosjon) 3 2.0 5.00E+02 [
— Rosowyx 1.8
% T 4.00E-02
Rosiom X 1.6 &
1 Pl g
2 Roesomx 14 > S 3.00E-02
= / = Ciss
Rosony > 1.2 (%]
% oN) / g'
& Rowemx 10 & 2.00E+02 ~
g R % 08 "“‘// (j \“-“_‘-"-——___-—-—C.E’_
DS [ON) o I
z 1.00E+02 e — Crss—]
@ Rosowx 06 Ves=4.5V _|
n"—‘: Io=3.6A
Rosiom X 0.4 ! 0.00E+00
50 25 0 25 50 75 100 125 150 0 5 10 15 20
T.. Junction Temperature(°C) Vos, Drain-To-Source Voltage(V)
- On-Resistance VS Drain Current On-Resistance VS Gate-To-Source
' 0.25
0.35 I
S0.30 ] / -E—- 0.20
5 / / 5
S T o1s
5 0.20 E
@ Vas= 1.8V / / @
@ ) @ 010
R P - \
sk 2 5V
520‘10 Yo ) § - |
Ves =45V . ~—_
g’o_os s I N
& K lo=3.6A
0 0
0 2 4 6 8 10
o S g 9 12 Ves, Gate-To-Source Voltage(V)

o, Drain-To-Source Current
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Semiconductor

P60020AG
N&P-Channel Enhancement Mode MOSFET

- Gate charge Characteristics Source-Drain Diode Forward Voltage
1.0E+02
= /
T 1.0E+01
g 8 = T =150°C
i G = 1.0E+00 P
= =3
s Vos=10V ] // ) =25°C
59 5 1.0E-01 /
3 o /
<] e /
2 4 © 1.0E-02
2 3 4 /
) ® 1.0E-03 /
8 2 2 / /
- 1.0E-04
w
£ /
0 1.0E-05
1

0 2 3 4 5 0.0 02 04 06 0.8 1.0 1.2
Qg , Total Gate Charge Vsp, Source-To-Drain Voltage(V)
Safe Operating Area Single Pulse Maximum Power Dissipation
e ====c==coi el
EODeratioln ill'lT'hlis”” \ ‘ ‘ HHIH ‘ ‘ |
— Areais Limited by l
I i 250 ]
, SINGLE PULSE
10 % Rass = 150° C/W
= s = S Ta=25"C
< S8 ~. — 200 HH
s > e 1ms %’
e d v
£ . Nl ™ g o
£ RS 0 -
@ SN "I“’ 100
e 0.1 | NOTE: Bat N 100ms
o E1.Ves=10V =]
= F2Ta=25"C ~3F10s )
[ 3.Resa = 150" CW e
t 4.Single Pulse | N |
0.01 1 Lo 0
0.1 1 10 100 0.0001 0.001 0.01 0.1 1 10
Vos, Drain-To-Source Voltage(V) Single Pulse Time(s)
Transient Thermal Response Curve
1.00E+01
<]
Qo
@ =
= 8
‘6 R 1.00E+00 ==
= 3 [FDuty Cycle=0.5: |
o @ ; ! I
3 S ! T
N E 0.2 T — Note
. E _’A_,- —1’ i 1
Ll 1]
E B ioor = Py T"‘“ ‘ ‘ L
= € —0.1—+ —— -1 - HH
] 1 = e e —d mEE
& 9 | v 1.Duty cycle, D=t1/t2 [
= e 0. .- : , D= HT
= & 0.02 By 7 2.RthA= 150 CT/W HH
e —o0.01 Zailld 3.T,-Ta = P"Rumua(t) LI
- single Pluse 4.RihJa(t) = r(t)"Rina
1.00E-02 1L | Lol [
1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03

T1, Square Wave Pulse Duration[sec]
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Semiconductor

RoHS

P60020AG
N&P-Channel Enhancement Mode MOSFET
TYPICAL PERFORMANCE CHARACTERISTICS
P-CHANNEL
Output Characteristics Transfer Characteristics
12 [ves=flov 12 / o
e - 4

lves=fv / ]

9 [MGS=RV P

lves=pv v

: N/

< 3
:
5 H]
&) lves=h.5v o
) @
o e
5 6 a3 6
3 %
. (=]
,EI Vs =2 =
c £ 1
® 3 = i
o - Ci 125C |
& g 25c’ N
0 0 |
0 05 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5
~VDS, Wrain-10->0urce voiage(v) -Ves, Gate-To-Source Voltage(V)
5.00E+02
Rosiom > 2.0
— Ciss
£ Reonx 18 T 4.00E-02
%.- Rosiow > 1.6 “g.—," \
o
{!i Fosiom > 14 / ,/ § 3.00E+02
‘w Femow X 12 s
@© / o
o 3+ 2.00E+02
0 Rosiony < 1.0 o el
g " U- Coss
- "1
z Rosiowi X 0.8 1.00E+02 — Crss
8 Resowmx 0.6 Ves=4.5V |
o Ib=-3.1A
Roson > 0.4 l 0.00E+00
50 25 0 25 50 75 100 125 150 0 5 10 15 20
TJ, Junction Temperature(°C) -Vos, Drain-To-Source Voltage(V)
On-Resistance VS Drain Current . 250n-Resistance VS Gate-To-Source
0.40 .
Ves= -1,8\/ \
0.35 \
- / = 0.20
= 0.30 ] z
o (o]
s / $
g 025 2 015
= I
2 0.20 / ] \
17} . — k]
- b2 Lo & 0.10
x 0.15 Z — |
g Ves = -4.5V (o]
x Nk % 0.05
&
£ 0.5 @
lo=-3.1A
0 0
0 3 6 9 12 0 2 4 6 8 10
-lo, Drain-To-Source Current -Vcs, Gate-To-Source Voltage(V)
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Semiconductor

P60020AG
N&P-Channel Enhancement Mode MOSFET

Gate charge Characteristics

-Is , Source Current(A)

Power(W)

10
S /
[ 8
E’ I0=-3.14 /
o Vos=-14V
> DS )
P 6
[£]
bl
=
[=] /
B 4
[=]
Ly
5
3 2
3
2 0
0 1 2 3 4
Qg , Total Gate Charge
Safe Operating Area
100 i
E Operlntioln ir.\ Tlhilsl e
— Area is Limited by
— Rosion)
10 # L IS
< B
= i
8 SRS N ims
‘3 1 324 “] BSY: \... ™
£ S -~ =~
o — ~ =~ 10m
S SRR e
oo L NOTE: \:\‘:"‘\\ 100ms
=" F1Ve=10V 1S
2Ta=25°C o B
3.Ress = 150" CIW DC
4.Single Pulse
0'01 1 1 1 1 1811 |

0.1

1

10

-Vos, Drain-To-Source Voltage(V)

100

Source-Drain Diode Forward Voltage

1.0E+02

1.0E+01

1.0E+00

|

1.0E-01

// T, =25°C

1.0E-02

il

1.0E-03

SN

/

1.0E-04

/1]

1.0E-05

/

00

02

04 06 08

1.0 12

-Vsp, Source-To-Drain Voltage(V)
Single Pulse Maximum Power Dissipation

300 \

250

200

SINGLE PULSE
Raga=150"C/W
Ta=25"C

150

100

50

0

0.0001

0.001

0.01

0.1

Single Pulse Time(s)

Transient Thermal Response Curve

1.00E+01
@
Q
4] =
2 8
° @
@ 7]
s o
=2 1.00E+00
- L — [ Duty Cycle=0.5 T
Q ® , I
N E 1 I [
= B | I
E = 0.2 1T [ —C= Note
0 = ,..-‘-":aa" [ ‘ | ‘
[~ L] e Pos
Z 3 100E01 — = ) - y
= ® e — ey - H
- E I 52 1Dt-‘21-Dt1!t2 i
= 0. = .Duty cycle, D= I
0.02 52 2.RthJa = TW H
— -1 3.T4-Ta = P*Rtnia(t)
0.01 Sm.a S 4.RthJa(t) = r(t)"Rthua
1.00E-02 AL N O T Y I A W
1.E-04 1.E-03 1.E-02 1.E-01 1.E+00 1.E+01 1.E+02 1.E+03
T1, Square Wave Pulse Duration[sec]
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P60020AG
N&P-Channel Enhancement Mode MOSFET
Package Dimension
TSOP- 6 MECHANICAL DATA
] ) mm ] ) mm
Fimension Min. Typ. Max. Pionsion Min. Typ. Max.
A 0.9 1 H 0.08 0.2
B 26 3 | 0.33 0.57
C 1.5 1:7 J
D 2.8 3.02 K
E 0.7 0.85 |
F 0 0.1 M
G 0.35 0:5 N
I - ]
100 ”
& B
¢ i~ 1
] MJ -
A |
0.95 N
L D
| S
‘:. E 2.4 1.*6 3.2
\ |
& T s l
F
I
0.55
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P60020AG
N&P-Channel Enhancement Mode MOSFET
A. Marking Information(7= i AL KN: 52)
11 [1
K EERE
XXYW--—‘\":Y&M
— WW - week
.
- I
U U |_| Lead-free
#1
B. Tape&Reel Information: 3000pcs/Reel
. i
— e
|:J C}H = nv | | i|3.5n +0.05 L y il
e O AT
| | |
) 1RSIl
: 18025 | 5|A:"mﬂ.'g\}:-1.|"|1'|m
| 4ma

9.0+ 0.3

1

I

f

“
—8—

114,41
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P60020AG

N&P-Channel Enhancement Mode MOSFET

C. Lot No.&Date Code rule
1.Lot No.

M N XXXXX XX

Sub-lot No

v

Order series no.

—> Foundry site

Y

Assembly site

2.Date Code

I—) Order series no.& Sub-lot No

Week

vV

v

Month (A:Jan ,B:Feb ,C:Mar ,D:Apr ,E:May,
F:Jun,G:Jul,H:Aug,|:Sep,J:Oct, K:Nov,L:Dec)

v

Year (N:2011 ,0:2013 ,P:2014 R:2015,
S:2016 ,T:2017 ,U:2018.. . etc)

A4

Assembly site
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P60020AG
N&P-Channel Enhancement Mode MOSFET
D.Label rule
=2 p % (Label content)
; P — Package: TO-252 4
’ U-NIKC 2009/01/01 " © —- 10. 11

6 “«—Device:P3055LDG D/C: GLA0101

I\IIII\I\\I\IIH“II\\IIIHHIHI\III\I\II\IIh 3

7 “ " LOT: GNA2LAI101 QTY: 2500

1 | Label Size 30 * 90 mm

Times New Roman or Arial

S (RTEHEX 0 AF” 00 7 GA” @ @FWET)
3 | Great Power Height: 4 mm

4 | Package Height: 2 mm

5 | Date Height: 2 mm  Shipping date: YYYY/MM/DD, ex. 2008/09/12
6 | Device Height: 3 mm (Max: 16 Digit)

7 | Lot Height: 3 mm (Max: 9 Digit) Sub lot

8 | D/C Height: 3mm (Max: 7 Digit)

9 | QTY Height: 3 mm (Max: 6 Digit) Thousand mark is no needed

10 | Pb Free label Diameter: 1 cm bottom color: Green

Font color: Black  Font style: Arial

11 | Halogen Free label @

Font color: Black  Font style: Arial

Diameter: 1 cm bottom color: Green

Device / Lot/ D/C / QTY , Insert “/ “ between every parts.
for example: P3055LDG/G12345601/GGG2301/2000

12 | Scan info DPI (Dots per inch): Over 300 dp1

Code : Code 128

Height: 6 mm at least
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