Performance Curves MA
See Page 4-1

N-CHANNEL DEPLETION-TYPE MOS SILICON FIELD-EFFECT TRANSISTOR

* RiN> 1015
® Ipss Change Typically - 15% From
25° to 100°C
® Audio and Radio Frequency Applications

*ABSOLUTE MAXIMUM RATINGS (25°C)

Drain-to-Source Voltage . . .. ................... 20V
Gate-to-Channel Voltage (Note 1)............... +60V
DrainCurrent ............ ... ... ... 20 mA
Total Device Dissipation at (or below)

25°C Free-Air Temperature (Note 2). ........ 300 mW
Storage Temperature Range. .. ............ -65 to 200°C
Lead Temperature 1/16” From Case For 10Sec .. .. 255°C

jae0210 i —
0170 P
(5.33) MIN
Qg8 | 432

[3 LEADS

0.019 (0483) pia
0.016 (0.406)

ALL DIMENSIONS IN INCHES.

(ALL DIMENSIONS IN MILLIMETERS). BOTTOM VIEW

TO-18
Substrate and case connected to source pin

D
PIN | oUT
1 [S.B.C
co—I 2 s
3 | o

*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

S Characteristic - T M | Ty Max Unit " TestConditions T

1 BVpsx Drain-Source Breakdown Voltage 20 ID=1upA, VGgs=-10V

2| S| VGs(off) Gate-Source Cutoff Voltage -35 -6.0 \ VDs=10V.Ip=1uA

3 Z Vas Gate-Source Voltage 0.7 55 Vps= 10V, Ip = 200 uA

41 1| 'oss Saturation Drain Current 2 10 mA Vps=10V,Vgs=0

5| 1| ID(off)  Drain Cutoff Current 100 pA VDs=5V,Vgs=-10V
—1C

6 Gs Common-Source Parallel Input 1015 1016 Vps=10V,Ip=0.15mA

Resistance
Vas = =

| 7| Ds( Drain-Source ON Resistance 300 550 @ Gs=0.Vps=0 f=1kHz

) o (Note 3) 100 VGs= 10V, Vpg=0
1 Common-Source Output

9| B g 120
% 08 Conductance umho f=1kHz
10 N o Common-Source Forward 1400 2000 2800

s : . | .
N Transconductance Vps =10V, Vgs =0
M Common-Source Forward f= 5d MHz
M| sl Transadmittance 1400
— ¢ -
. Common-Source Input Capacitance 6.8 75 oF f=140 kHz
2 Ciss (Output Shorted) i )
Common-Source Reverse Transfer 16 f=1MHz

13 Crss Capacitance i

" JEDEC registered data

Notes

1 Permanent damage may result if voltages greater than +60 volts are applied to the gate
2 Derate linearly to 175°C free-air temperature at rate of 2 mW/’C

3 Not JEDEC registered data.
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Performance Curves NRL
See Page 4-41

MATCHED DUAL N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

MATCHED FET PAIRS FOR
DIFFERENTIAL AMPLIFIERS
® |G <250 pA (25 nA at 100°C)
® goss < 20 umhos (Ip = 700 pA)
® Matched Vgg, AVGS. and gfg

0210 __4_ o500
°;7° 112,70/
(5.33) M
0.196)| 1432 N
0.175
(4.95)
(4.45) [~—0030
0762)
b — MAX
0230
0209 0.100
(5.84) 12.54) 2 7
=—=""1\&L %
L 6 LEADS

0.019 (483

(1.120)

0.016 (.406) 0914)
ALL DIMENSIONS IN INCHES.
(ALL DIMENSIONS IN MILLIMETERS.) BOTTOM VIEW
TO-71
*ABSOLUTE MAXIMUM RATINGS (25°C)
A D1 02 PIN | OUT | PIN | OUT
Gate-Drain or Gate-Source Voltage ............... -50 VvV 1|81 | 5 |82
G G
Gate Current ............. e 50mA | 12| o4 Do
Total Device Dissipation 510 Os2 311G | 7|6
(Derate 1.7 mW/°C t0 200°C) ............... 300 mW
Storage Temperature Range. ............. -65 to +200°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
Characteristic Min Max Unit Test Conditions
! G . "2 1 Vas=-30V,Vps=0
| ate Reverse Current =- . =
2 GSS > s DS 100°C
3|S | BVpGO Drain-Gate Breakdown Voltage - 50 | T | ip=1uA, 15=0 )
4 ; VGS(off) Gate-Source Cutoff Voltage -3 v Vps=10V,Ip=1nA
| 57 [VGs Gate-Source Voltage -0.2 -2.7 Vps =10V, Ip = 100 uA
ole Gate O c 2% PR VoG =10V, Ip=700A
— | ate Operatin: rent = D= 0
7] e perating bur 2 | oA | O© 0= Moo'e
8 IDss Saturation Drain Current (Note 1) 1 10 mA | Vpg=10V,Vgs=0
9 gfs Common-Source Forward Transconductance (Note 1) 1500 7500
— umho
10 [ D | 9os Common-Source Output Conductance 35 Vo =10V, Vas = 0
1 m Ciss Common-Source Input Capacitance 18 oF DS +VGS = f=1kHz
12 | A | Crss Common-Source Reverse Transfer Capacitance 6
13|m - F 1500
s 9fs Common-Source Forward Transconductance pmho | VpG =10V, Ip=7004A | f=1kHz
14 C | 9oss Common-Source Output Conductance 20
15 NF Spot Noise Figure 2 dB Vps=10V,Vgs=0 f=1kHz,
RG = 1 meg
. 2N3921 2N3922 2N4084 2N4085
Characteristic - - - - Unit Test Conditions
Min [ Max | Min | Max | Min | Max | Min | Max
16 IVGs1-VGs2!  Differential Gate-Source Voltage 5 5 15 15 mVv
M AVGs1-Vaso! ] - T
171 A GS1-VGS2 g::;seo;r;; l_?_lef;er::atzzl";/oltage 10 25 10 25 |uvc | Vbg=10V, Ta 0°C
LT AT g P Ip = 700 pA Tg=100C
¢ 9fs1
18| H g—z Transconductance Ratio 095|10 [095| 1.0 |0.95|1.0 |0.95(1.0 - f=1kHz
S,

*JEDEC registered data.
NOTE:
1. Pulse test duration = 2 ms.
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GBOYNC ¥80YNC CZBENC 1C6ENC



2N4856 2N4857 2N4858 2N4859 2N4860 2N4861

Performance Curves NC
See Page 4-23

FOR ANALOG SWITCHES, COMMUTATORS
AND CHOPPERS

® rpS(on) < 25 ohms (2N4856, 2N4859)
® Ip(off) <250 pA

*ABSOLUTE MAXIMUM RATINGS (25°C)

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

0195 | (432
0.178
(4.95]
(4.52) [~—0.030
(.762)
TJ ] Max
0230
0.209 ——,0.100
% (2.54)
i —_—
_LT—J_ L
3LEADS

ALL DIMENSIONS IN INCHES.

0.019 (0.483) p
0.016 (0.406)

. (ALL DIMENSIONS IN MILLIMETERS). BOTTOM VIEW
Reverse Gate-Drain or Gate-Source Voltage,
2N4856-8 ............. et e -40V TO-18
Reverse Gate-Drain or Gate-Source Voltage,
2N4859-61 ..... et B LAY
Gate Currgnt e ST 50 mA ° PIN |ouT
Total Device Dissipation at 25°C Case Temperature 1 S
(Derate 10mMW/°C) ... ..coiiiiii i, 1.8W G 2 | b
Storage Temperature Range. ...... ....... -65to+200°C s 3 jGc
Lead Temperature
(1/16" from case for 60 seconds). ............. 300°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N4856,59 | 2N4857,60 | 2N4858,61
Characteristic Unit Test Conditions
Min | Max | Min| Max | Min | Max
1 2N4856-58 | -40 -40 -40 -
| ] Gate-Source _ _
2 BVGSS  Breakdown Voltage | 2nag59.61 | -30 30 _30 V| l6=-1uA Vps=0
| 3] 2N4856-58 -250 -250 -250 | pA | VGs=-20V,Vps=0
a| g|'GSS  GateReverse Current = oo 61 500 500 500 | nA | VGs=-15V, Vps =0 150°C
5| T l 250 250 250 | pA
— [} Drain Cutoff Current Vps=15V,Vgg=-10V
(o] 7] 0" " 500 500 500 nA | O 6s 150°C
7 (I: VGS(off) Gate-Source Cutoff Voltage -4 -10 -2 -6| -0.8 -4 V | Vps=15V,Ip=0.5nA
8| |ibss (s’:‘o“t;“";’" Drain Current 50 20| 100 8| 8| mA| vps=15V,vgs=0
N 0.75 0.50 050| Vv
9 v in- VGs=0,Ip =
DS(on) Drain-Source ON Voltage (20) (10) ©) | ma) Gs=0,Ip=()
10 "ds(on) Drain-Source ON Resistance 25 40 60 | ohm | Vgs=0,Ip=0 f=1kHz
7] 2 Cis C -Source Input Capacitance 18 18 18
pF | Vps=0,Vgs=-10V f=1MHz
12 N C Common-Source Reverse Transfer 8 8 8
rss Capacitance
6 6 10| ns 464 © 2N4856,59
13|s |ty Turn-ON Delay Time (20) (10) (6) | (ma) | Vpp=10V, R_= 953  2N4857,60
Y (-10] -6) 41 [ v 1910 © 2N4858,61
T 3 a4 10| ns VGS(on) =0,
ufc|t Rise Time (20) (10) (5) | (mA) B
H i-10] 1-6] 141] (v | 'olon) =0 ).
N 25 50 100 | ns Vv, =()
15) G| toff Turn-OFF Time (20) (10) (5) | (mA) GSotf)
[-10] [-6] [-4) | vi
» ] Voo NC
JEDEC registered data. o - VoD-VDS(ON)
NOTE: L ID(ON) INPUT PULSE SAMPLING SCOPE
1. Pulse test required, pulsewidth = 100 us, duty cycle < 10%. Vin Vout RISE TIME 0.25 ns RISE TIME 0.75 ns
RG §| FALL TIME 0.75 ns INPUT RESISTANCE 1M
PULSE WIDTH 100 ns INPUT CAPACITANCE 2.5 pF

500

PULSE DUTY CYCLE < 10%
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2N5647 2N5648 2N5649

Performance Curves NU
See Page 4-41

N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

FOR SMALL-SIGNAL AMPLIFIERS

® 2:11pgs and gss Ranges
o Ig<1pA

fen0210 1
A 3'25%;
(533 .
0195 | (432 MIN
0178
14.95)
14.52) j=—0.030
(.762)
T —— MAX
| S——
0.200 0.100
g_gi;; (254

[0 LEADS

0.019 (.483)
0016 (4067 O'A

ALL DIMENSIONS IN INCHES

*JEDEC registered data.

NOTE:
1. Pulse test required pulsewidth 300 us, duty cycle < 3%.

{ALL DIMENSIONS IN MILLIMETERS) BOTTOM VIEW
TO-72
*ABSOLUTE MAXIMUM RATINGS (25°C) o
PIN | OUT
Gate-Drain or Gate-Source Voltage ....... e -50V . 1 s
GateCurrent . ...t 10 mA § g
Total Device Dissipation (Derate 1.7 mW/°C) ..... 300 mW s 2 c
(e}
Storage Temperature Range.............. -65 to +1560°C
Maximum Operating Temperature . . ............. 150°C
*ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)
2N5647 2N5648 2N5649
Characteristic Unit Test Conditions
-~ IR | Min-| Max | Min | Max | Min | Max ] . S
! 10 19 191 PA | Vg =-30V, Vps =0 '
2 1GSsS Gate Reverse Current 25 25 25| nA GS . VDS 150°C
—3 ? BVGss Gate-Source Breakdown Voltage -50 -50 -50 v Ig=-1uA,Vps =0
41 A | VGS(off) Gate-Source Cutoff Voltage -06 | -1.8|-08| -24 -1 -3 Vps=15V,Iip=1nA
T " n
5| 1| Ipss (S;:)“t’:;')"“ Drain Current 03| 06| 05| 1| 08| 16| ma| vps=15V,vgs=0
—{ C
-1 -1 -1.5| pA
6 IG Gate Operating Current Vpg=15V,Ip={( )
(200) (400) (600) | (uA)
Common-Source Forward
7 9fs Transconductance (Note 1) 300 650 | 400 800 | 450 900 umho §=1kHz
Common-Source Output
8 p | % Conductance 5 7 10
9 M C Common-Source Reverse 0.9 0.9 09 Vps=15V,
2 rss Transfer Capacitance . . : oF 1D = 200 uA, 2N5647; ‘1 MH2
10 ":' Ciss g;’g:?:n'f:‘"ce Input 3 3 3 = 400 pA, 2N5648;
= 600 uA, 2N5649
 — C .
V
1" En Equivalent Input Noise Voltage 0.1 0.1 0.1 /LH—; f=1kHz
N ; a8 f=1kHz
N 1
12 NF Spot Noise Figure 1 RG=2.2 MR
NU

2-56




n-channel

enhancement-mode
VMOS Power FETs
designed for . . .

® High Speed Switching

B CMOS to High Current Interface

B TTL to High Current Interface

® High Frequency Linear Amplifiers
m Line Drivers

B DC to DC Converters

® Switching Power Supplies

ABSOLUTE MAXIMUM RATINGS

Maximum Drain-Source Voltage

2NBBB6. . . ... e 35V

2NB6B57. .. .. e 60V

2N6G658. .. ... . . 90V
Maximum Drain-Gate Voltage

2NB656. . . .. e 35V

2NBB57. . ..o 60V

2NBBB8. . ... e 90V
Maximum Continuous Drain Current .. ........... 20A
Maximum Pulsed Drain Current (Note 1) .......... 30A
Maximum Gate-Source Voltage ...................... *+15Vv*
Maximum Dissipation at 25°C Case Temperature . . . . . 25W
Linear DeratingFactor . .................. 200 mW/°C
Temperature (Operating and Storage) .. .. .. —55 to +150°C
Lead Temperature

(1/16" from case for 10sec). . ... .............. 300°C

*JEDEC registered, but Siliconix guarantee +30V

NOTE:
1. Pulse test — 80 usec pulse, 1% duty cycle.

Performance Curves VNMA
See Section 3

BENEFITS

® Directly Interfaces to CMOS, TTL,
DTL and MOS Logic Families
Low Drive Current (Iggg <100 nA)
Threshold Voltage 0.8 to 2.0 V
® Permits More Efficient and Compact
Switching Designs
Typical Ton and Topg < 5 nsec
® Reduces Component Count and
Design Time/Effort
Drives Inductive Loads Directly
Fan Out From a CMOS Logic Gate
> 100
Easily Paralieled with Inherent Cur-
rent Sharing Capability
High Gain
® |mproves Reliability
Free From Secondary Breakdown
Failures and Voltage Derating
Output Current Decreases as
Temperature Increases

A-, Package
TO-3

SOURCE' Vz \
GATE 2 ! Q

3 DRAIN

ORAIN

GATE O—.—]

SOURCE

© Siliconix incorporated
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2N6656 2N6657 2N6658

ELECTRICAL CHARACTERISTICS (25°C unless otherwise noted)

. 2N6656 2N6657 2N6658
Characteristic i Tve T e e o i Tve o Unit Test Conditions
1 35 60 90 Vgs - 0.1p 10ukA
— BVpss Drain-s GS D _10u
2 35 60 90 v VGs -0 ip - 25mA
3* VGsith)  Gate Threshold Voltage 08 20 | o8 20 | o8 2.0 Vbs VGs. lp 1mA
a* 05 | 100 05 [ 100 05| 100 Vgs - 15V, Vps - 0
Igss Gate-Body Leakage rA
5° 500 500 500 VGs = 15V.Vps-0.Ta - 125 C (Note 2)
6° - 10 10 10 Vps = Max_Rating, Vgg - 0
s Zero Gate Voltage Drain #A ["VDs - 08 Max. Rating, VGs = 0. Ta 125 C
. \ . X .
7 1| toss Carrent 500 500 500 (Note 2)
8l 100 100 100 nA Vps =25V.Vgs - 0
—_—
9*] ¢ | 1oton) ON-State Drain Current 10 2 10 2 10 2 A Vps =25 V. Vgs = 10V
(Note 1)
10 0.3 03 0.4 VGs = 5V.Ip - 0.1 Amp
" v Drain-Source Saturation 1.0 15 10 15 11 1.6 v VGs = 5V, 1p = 0.3 Amp
7] OSfon)  yoitage (Note 1) 09 0.9 13 VGs = 10V.1p - 05 Amp
13° 16| 18 20 [ 30 30| 40 VGs 10V, Ip - 1.0 Amp
Static Drain-Source ON-
E 4. V, = 2
14 DSI0n)  Srote Resstance 16| 18 20 | 30 3.0 0 . Gs = 10V, Ip - 1.0 Amp
R Small-Signal Drain-Source B o " . o
15 rds(on) ON.State Resistance 16| 18 20| 30 3.0 0 VGs=10V,ip=10,=1kHz
16 o5 (F':;‘:“:;': Transconductance 170 | 250 170 | 250 170 | 250 mis | Vpg=24V.1p - 0.5 Amp
17* Ciss Input Capacitance {Note 2) 50 50 50
— 0
X VGs < 0.Vps - 24V, - 1.0 MHz
180 Y Cas Drain-Source Capacitance 40 a0 40 GS DS
N (Note 2) pF
R N .
¥ Imlc Reverse Transfer Capacitance 10 10 10 VGs ©0.Vps 24V, 10MHz
2000 | (Note 2) 35 35 35 VGs - 0.Vps - 0.1 - 1.0 MHz
2171 € [Taiom Turn-ON Delay Time (Note 2) 2 5 2 5 2 5
—
22° t Rise Time (Note 2) 2 5 2 5 2 5
ns See Switching Time Test Circuit
. Turn-OFF Delay Time ]
23 td(off) (Now 2) 2 5 2 5 2 5 VNMA, Section 3
24° 1 Fall Time (Note 2) 2 5 2 5 2 5
* Indicates JEDEC registered data
NOTES:
1. Pulse test—80 usec pulse, 1% duty cycle.
2. Sample test. .
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