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T-29-25 —_—

Tral=IA\7Z VPOIO4, VPOIO6

SEMICONDUCTOR VPOIO9

P-CHANNEL ENHANCEMENT-MODE
D-MOS POWER FETs

ORDERING INFORMATION
__TO-226AA (T0-82) Plaslic Package VPO104N3 |  VPO106N3 VPO109N3

Sorted Chips In Watfle Pack VPO104ND VPO106ND VPO109ND

Description -40V, 8.0 ohm -60V, 8.0 ohm ~80V, 8.0 ohm
FEATURES APPLICATIONS
M Gate Standoff Voltage, 40V min B Complementary Voltage and Current Drivers
W Low Output and Transfer Capacltances W Line Drivers
B Extended Safe Operating Area M Pulse Amplifiers
B Complementary N-Channel Devices Available B Solid-State Relays

ABSOLUTE MAXIMUM RATINGS (Ta = +25°C unless otherwise specified)

Draln-Source Voitage Continuous Device Dissipation
VPOT04 L.ttt ittt it iaiierrnierenans -40V Ta= +25°C Tg= +25°C
TO-92(N3)pkg. 0.30W 1.0W
Linear Derating Factor
Ta= +25°C Tc=+25°C
TO-92(N3)pkg. 3.0mwi/°C 10mwW/°C
Operating Junction and Storage Temperature
Range .....vviviiiiiiiiiiiiena, -55°C to +150°C
Gate-SourceVoltage .........c..cciviniienivenas. + 40V Lead Temperature (116" from mounting surface
Continuous Drain Current fOr3088C.) vvvvrerineninnrerninnernnnnss +260°C
Ta= +25°C Tc=+25°C
TO-92(N3)pkg. -14A -.26A
Peak Pulsed DrainGurrent ..........c..c.cvvuusn -0.5A
PIN CONFIGURATION PACKAGE DIMENSIONS CHIP CONFIGURATION

(TO-92) TO-226A
(See Package 5)

Draln

, ;"i

) A

1

]

Gate : l _

Source Sad
Dimensions: .054 x ,051 x 020 in.
All dimensions in inches and (millimeters) Drain is backslide contact
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TOBAZ T-29-2 VPOI104, VPOI106
SEMICONDUCTOR VPO109
ELECTRICAL CHARACTERISTICS (Ta = +25°C unless otherwise specified)
VP010 VP0108 VPO109
# |PARAMETER MIN {TYP [ MAX | MIN | TYP | MAX | MIN | TYP [MAX UNIT CONDITIONS
1 |BVpsgs Drain-Source -40 | -60 -60 | -90 -80 | -105 A2 Ip=-1.0mA, Vgs =0
Breakdown Voltage
-1.0 VDS =32V |Ta= +125°C
- K mA  [Voos—mv ]
| 4] Drain-Source -1.0 Vps=-72V_[Vgg=0
| 5 ] Ipgg Off Loakage -01] ~10 Vps =-40V
[ 6] Current -01 [ -10 uA  [Vpg=-80V |Vgs=0
7 - ~01 | -10 Vpg = -90V
| 8 | Gate-Body 1.0 +*1.0 +1.0 pA Vgp= +40V |Vps=0
| 9 llges Leakage Current +10 + 10 =10 nA Vgg= £20V
0 |Vasith) Gate-Source -1.5 -35 | -1.5 -351-15 -3.5 v Vps=Vgs, Ip=-1.0mA
Threshold Voltage
|11 lros(on) Draln-Source 10 15 10 15 10 15 ohms {Vgg=-5V,lp=-0.1A .
12 On Reslstance 40 8.0 4.0 8.0 4.0 8.0 Vgs= -10V, lp=-0.5A
13 Jlp(on). On Draln Current -0.1 | -0.2 -0.1| -02 -01] -02 A Vas=-5V | Vps=-26V
05 [ -1.2 05| -1.2 05| 1.2 | Vas = <10V | (Note 1)
15 logig  Common-Source 150 | 275 150 | 275 150 § 275 mmbhos | Vpg=-25V, Ip=-0.5A
Forward Transcond. {=1KHz
16 |Vap Source-Drain -2.0 -2.0 -2.0 v Isp=-1.0A, Vgs =0
Forward Voltage
17 [cigs Common-Source 60 €0 60
nput Capagcit
18 [coss Common-Source 1 30 11 30 11 30 Vpg=-25V
Qutput Capacitance pF Vas=0
19 -~ Common-Source f=1MHz ‘
Crag  Roverse Transfer 15 | 8.0 15 | 80 15 | 80
Capacltance
[20 Jton _Tumn ON Time 80 | 18 80 | 18 80 | 16 nS  |Vpp=-28V, Vgion)=-10V
&fon Turn OFF Time 8.0 15 8.0 18 8.0 15 Rg =519, R =51Q
NOTE 1; Pulea Tast, 80uSec, 1% Duty Cycle
[
3-150
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TOREAZ VPOI04, VPOI06

SEMICONDUCTOR T-29-25 VPO109

TYPICAL PERFORMANCE CHARACTERISTICS (Ta = +25°C unless otherwise specified)

DRAIN-SOURCE ON RESISTANCE

GATE-SOURCE VOLTAGE ON VOLTAGE CHARACTERISTICS
14 I -7.0
N ) g Ip=-0.5A
£ 12 |-PULSE TEST . 8.0
S 80uSec )
é 1% DUTY CYCLE ] {
. £ 10 T -50 Ip=-10A___ |
P ]
3 ’ e
& g0 S -40 \‘
= \ r \ \
° g
o 3 = ~{).!
) g 6o S g -30 Ip=-0.5A
‘é \ TA= +125°C _é
[
B 40 P —— 7 -20 Ip=-0.1A >
a
] Ta= +25°C 2 \ ~—~———
Y ! > _10 | PULSE TESTS
] 20 80uSec L
o 1% DIUTY CYICLE
0 -2.0 -40 -60 -80 -10 -12  -14 0 -20 -40 -60 -80 -10 -12 -14
Vas—Gate-Source Voltage—(Volts) Vgs—Gate-Source Voltage—(Volts)
L ON DRAIeSCURRENT FORWARD TRAP"SCONDUOTANCE
.. Y —VS§—
- GATE SOURCE VOLTAGE ON DRAIN CURRENT
X -14 as0 -
Vpg =-25V 7
-1.3 | PULSE TESTS S a0
. [ 80uSec € I
-2 1% DUTY CYCLE E |
< -0 & 250 ]
-] g /
g B
£ -08 g 200 7
[&] c
. £ 8 /
e 0
2 os Ta= +25°C § 150
. Z
5 T
. !g‘ -0.4 4 g 100
Vps=-2
5 / £ s rivadd
-d.2 v L so PULSE TEST___|
& 80uSec
<o - Ta= +125°C 1% DUTY CYCLE
- . . £ 1 | i
0 -10 -20 -30 -40 -50 -60 -7.0 0 -02 -04 -06 -08 -10 -12 -14
Vgs—Gate-Source Voltage—(Volts) Ip—Drain Current—(Amps)

34151
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- TORAZ

" PACKAGE DATA
SEMICONDUCTOR -‘-' , qo R a 0
Package1 (TO-18) TO-206AA Package 4 (TO-78)
sseesan . T-91-30
e 8}2123‘4?, o e MIN T
SEATING PLANE ‘F-%f.—sf— _‘L‘_ﬁ
AX 0370
oo

All DImenslons In Inches and (millimeters)

BOTYOM VIEW
All Dimensions in inches and (millimeters)

Package 2 (TO-52) 4-Lead

0.208.-0.218
BXR-559

SEATING PLANE Q30150
! l ZR-i8n

_AllDimenslons in Inches and (millimeters)

Package 5 (TO-92) TO-226AA

0.175~0.185
4445—4.000

LEADS FIT INTO U
0.018—0018_
Tioh=o4Es n

OIA HOLE (TYM
0.045—0.088
pra—ian | k;;"‘“:“’:ﬁ’
00850088 o 0,045—0 085

{ =13

Bt

LR S

{2 15!—2."3)

0438 o

B 1 0.003—0.013
MIN {0.076=0.330)
4AS=8.21)

-.--15%@
7

All Dimenslons In Inches and (millimeters)

Package 3 (TO-72) TO-206AF

0300 0.219
30— HR

sire—eitt 21080210
wan—4ae) ANi—s30

All Dimenslons In inches and (millimeters)

Package 6 (TO-39) TO-205AF

016005.‘50
| War
ke | {
010

All Dimenslons Ininches and {millimeters)

4296 F=-07
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T™20-80 -

TIEAZ

SEMICONDUCTOR

PACKAGE DATA
| -ao ,

Package7 (TO-237)-

o |
4y
[ ]

[( X))

AllDimenslons Ininches and (millimeters)

Package 10 16-Pin Plastlc Dip

1

o 310 {7.874]
%G (T2
236 (5 969)

5
18 215 (5,481

’9—15131 H A/
—f—_ 1 JL ” 016 { 301,
x o | 95

,—D
mum‘ 060 (1524) 0231584
0 o6 (T o8 1

All Dimenslons ininches and (millimeters)

Package 8 8-Pin Plastic Dip

Package 11 18-Pin Plastic Dip

| 1
‘ GLE A EE @6 MG
o
s q in
Y T 0.055 ) wan
e = |- T E W EE
W lasgozmmx| 0329 (813) ok
?Sj:g : bl r—om (7'37"1 s WX (‘?z
Load 0.200
} e B
‘ rLane
; |
ot ) v
ags =k %?%%&%’ 88 68 BB e T
ooeo (on) -
All Dlmenslons In Inches and (miilimeters) AllDimenslons In Inches and (millimeters)
Package 9 14-Pin Plastic Dip Package 12 20-Pin Plastic Dip
1
d awoypera
Z80 {7.112) 0.26Q £ 0,005
B (6,350 £.0.127)
[ 14 2%(5969) |
218 (5481
- fat— 770 (15 656} MAX ——1 Ia)m,x -| (007060
R Rl 0,130 £0,005 0.040 1
__ 0, X ; @620
3.902 £ 0,12 X X
' I { 7 "! !"(1 016) TYP (?gf) oaeo (mza)‘ﬁ
! 015 {0 381 i —f
. I_,l L Jediacen. R y f 3%3&%‘,’-—«
T e 080 {1 —‘Q-_Q_llﬂj 9.125 (am) am)—-
'ﬁ% W{T% 015 L 3810} Q175 MIN 0,100 +0.010 (MAX
0.018 £ 0.003 {2.540 £ 0.254) e 0.075 £ 0.005
{0.457 £ 0.076) (1.905£0.127)

Al Dimenslons In Inches and (millimeters)

All Dimenslons in Inches and (millimeters)

4297 F=-08
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TORAZ

SEMICONDUCTOR

T-90-30
PACKAGE DATA

- -

Package 13 8-Pln Ceramic Dip

0320 (8,128)
0290 (7.368)
F0.200 l 1 I
(&gﬂ‘) [
0 0.027
T? (@)
15§ (3.810
0620 (M).,"‘_ L3 (3.175)) (6223) 204t (0
918 {040%) 4~ 0.085 (2.794)
%%%3' 794) 0.045 (1.143) 0475 _,|

All DImensions I Inches and (millimeters)

EL\

yF______ ]
Package 16 20-PIn Ceramic Dip
[ 3 e S I I ot 9 o ot O o W o M
1
0320 (8.128
20 0.290 (/.
{90 J S [ W U g Sy Wy b g e G W Ry |
ot 1.025 (28.036) MAX ———" 0310 w78
0.080 (1.524) 0,220 (6.096)
0015 (0.381) i
0175 (4.45 I
T i
’ 015 (0.381
- 5 om0
._.l l" «~0.070 (1.778) 0.200 (5.08) Iq-&-.“_S(&_'L.I
0030 (0.762) 0.125 (3.175) 0330 (8.382)

0.410 (2784
0.090 (2288} .

- 5322 B2
All Dimenslons in Inches and (millimeters)

Package 14 (TO-116) 14-Pin Ceramic Dip

1

1 0.320 (8.128)

0290 (7,360

——0.743 (19.64) MAX 031a gazyl
% gﬁ 0.220 (0.096)
i >
0175 (4.45) |

MAX -
0,200 {508 9
Ib'.TS‘ (‘ﬁﬁ; go":: (o.zoa)
771
R -y

%gﬁ’,l 4 st

AliDimenslons In Inches and (millimeters)

Package 17

NONE

All Dimenslons In {nches and (mlilimeters)

Package 15 16-Pin Ceramic Dip

[l H s A al ]

0220 (@128)
0290 (7.366)

0115 (4.45) H
I
-‘l I . 0.015 (0.381)
0.008 (0.203)
Q415 1
‘-w(-%’ l'-o‘mi_o'\a’

o.11 &{ ‘_3%3((6%)

All DImenslons In Inches and (millimeters)

Package 18 PLCC-44

T
d
q
N
i d
| d
gl
(
f
i
| g S N Wy Ny UV [ R N gy o
8 (40
83 0

All Dimenstons In Inches and (mlllimeters)
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SEMICONDUCTOR
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PACKAGE DATA

Package 19 (SO-8)

'—om.m [y

EIHHH

E

<
E
S

-
=

.»Hn—m
(“f}’,j lr‘. ool

4—8.% 8.3,)—-'
{
i ] | | |j
80 &f 30
] o 000

B EE
il

Gy o4
Ali Dimenslons In Inches and (millimeters)

T-9-30 -

Package 22 (SOT-23) TO-236AA

0.020 (0.50) _,I I‘_ __0.0551 (1.40)
0015 (0.37) [~ 00472 (1.20)
o.oga4| 2.50
1 2 0.0830 ((ZTO))
| LJW:_‘_L
0.0401 (1.02
g | |1 R HE
X 0.0807 (2.04)
{0.80) 0.0701 (1.
(0.45)) 0.0701 (1.78)
—L('Q-:rg') y ¥ 0.0236
; 0.047 _.I 0.0180
0.0098 »| 0033 | 00051 (0.08)
0.0040 " ¢.1497 (3 (1.20) 0.0034 045)

04
(.0_25) o11oz(2‘?») (0.89)

~

(0.085)
All Dlmenslons ininches and (millimeters)

Package 20 (SO-14)

0344 57

HHHHHHH

HH 9
ooso(fﬂ).lr If. ..”-gﬁ.ggg)) ‘_8%(%3_.'

Package 23 (SOT-89) TO-243AA

0.181 (4.60)
0,174 (4.40) ™|
0.070 0.082
0.064
{180} fa—
(162)

l._
'
t

—
NS SN ——

IO
s
=d
N
O
lo
B

5

067 ?1091 0.081
158 A

(h.25 2% jem eo
(3.94)

_.l.

| 1

.°|.°
[=
x%"

.018 (D.48)
d aella g.o_:g (g.::g) —>| «—
oo | o o i i (104) 0.020 (059 0.017
0008 20 _Todeat 000 g o (©0:80) o 0.018 (0.44) 0.014
004 (0 X ?‘W 628 ( (1.50) 0.118 (3.00) (g-'f_4)
e ] V1 €3
All Dimenslons in inches and (millimeters) All Dimenslons In inches and {millimeters)
Package 21 (SO-16) Package 24 (SOT-143)
84 (10.04) 0.080 (2.03}
H H H o:ﬁmﬁqﬂ H H 0024 0.070 {1.78) 5‘8%;((11'_23))
S, i N '
0.020
m o] T o6 L1 o
0158 0244 ©s5) |3 4 0.008" (2.48)
E&L\ ] 0. 1 2 .083 (2.11)
a8 G I R i . M 2N
0.03! .|
—’l l“m
H I - bE B
.qk.oou ) g 4
05650 (127) 880 oore %) |+—3353 (1) JD\.
d
e | 4 L. : o
2008 0 f—% 0% 64 0033 0018 (5 0018 (0.46)
©10) 0009 A 0028  Q.015 '
9 o (ue) (0.45) 0.008 (0.150)
135 (0.71) (0.38) 0.003 (0.085)
All Dimenslons In Inches and (miiiimeters)

All Dimensions Ininches and (millimeters)
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