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TYPES 2N4856 THRU 2N4861, 2N4856A THRU 2N4861A
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

BULLETIN NO. DL-§ 7311911, JUNE 1973

SYMMETRICAL N-CHANNEL FIELD-EFFECT TRANSISTORS
FOR HIGH-SPEED COMMUTATOR AND CHOPPER APPLICATIONS

e Lowrds(on) - .- 25 2 Max (2N4856, 2N4856A, 2N4859, 2N4859A)
e Low Ip{off) - - - 0.25 nA Max

e Low rds(on) Ciss Product

*mechanical data

THE GATE IS IN ELECTRICAL CONTACT WITH THE CASE

0.019
3 LEADS —— DIA
£ 0016

0.210
0.170 0.030 N
MAX
I i o ALL DIMENSIONS ARE
0.230 0.195 IN INCHES
0.209 0.178 — = UNLESS OTHERWISE
DIA DIA SPECIFIED
l _
0.500
MIN

1 — SOURCE

ALL JEDEC TO-18 DIMENSIONS AND NOTES ARE APPLICABLE

*absolute maximum ratings at 25°C free-air temperature {unless otherwise noted)

2N4856 2N4859
2N4857 2N4860
2N4858 2N4861
2N4856A 2N4859A
2NA857A 2N4860A
2N4858A 2N4861A

Drain-Gate Voltage . . . . . . . . . . . . . ..o 40V 0V
Drain-Source Voltage e e e 40V 30V
Reverse Gate-Source Voltage O L LA\ -30V
Continuous Forward Gate Current . . .. . . e—K0mA—
Continuous Device Dissipation at {or below) 25 C Free Alr Temperature (See Note 1) .. . *+—360 mMW—
Continuous Device Dissipation at (or below) 25°C Case Ternperature (See Note2). . . . . . +=——18W——»
Storage Temperature Range . . . . e —65°C 10 200°C
Lead Temperature 1/16 Inch from Case for 60 Seconds e ... ... «—300°C—

NOTES: 1. Derate linearly to 200°C free-air temperature at the rate of 2.06 mwW/ C.
2. Derate linearly to 200°C case temperature at the rate of 10.3 mW/"C.

. USES CHIP UN52
« JEDEC registered data. This data sheet contains all applicable registered data in effect at the time of publication.
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TYPES 2N4856 THRU 2N4861, 2N4856A THRU 2N4861A
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

2N4856 THRU 2N4861

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

-356

2N4856 2N4857 2NA8S8 2N4859 2N4860 2N4861
Al TEST CONDITION
PARAMETER DITIONS MIN_ MAX[ MIN MAX [MIN MAX] MIN MAX |MIN mAX [min max]
Gate-Source
Yismiass Breakdawn Vollage Vps = 0 —40 —40 ~40 =30 ~30 -0 v
Vps = 0 -8.23 -0.25 —0.28 | nA
Yos = 0. 05 03 oy m
! Gate Revarse
€SS Current Vgs = =15V, Vps =0 —0.25 —0.25 .25 | nh
Vos = —15V, Vps = 0,
1, = 15°C ~0.5 0.5 —0.5 | uh
Vps = 1BV, Vgg = ~10V 0.25 0.25 0.25 0.25 0.25 0.25 | nA
| Drain Cutoft Yoo = 15V, Voc = 10V
Dioff) ' s = 15V, Vgg = 10V, ] )
Curren = e 0.5 0.5 0.5 0.5 05 05| pa
Gate-Source
Vastoft Cutetf Voltage Vps = 15V, Ip = 05nA —4 =10 | -2 - |08 -4 -4 =0 | -2 -~ |-08 —41 ¥
Zero- Gote-
Vps = 15V, Vg =0,
Ipss Voltng- Soe Note 3 50 20 100 8 80 | 50 20 100 8 80 | mA
Orain Current
Drain-Source lp=2m, Ves=0 (X5 0.75
Yosion  On-State Ip = 10mh, Vgs =10 0.5 0.5 v
Voltage Ip=5mh,  Vgg =10 0.5 0.5
Small-Signal
Drain-Source Vgs = 0, Ip =0,
Tdstonl  Qn-State £ = 1kHz # ° @ B @ hle
Resistance
Common-Source
Short-Circuit Yps =0, Vg = 10V,
" 1
[ taput = 1 NNz 18 18 8 18 1] 8 | pF
Copacitance
Common-Source
Short-Cireuit Vps = 0, Vgg = -0V,
]
Coss Reverse Transfer f =1 MHz s 8 8 8 B e
Capacitance
*switching characteristics et 25°C free-air temperature
IN4BSE 2N4ss7 IN4858
PARAMETER TEST CONDITIONS 2N4859 2N4860 2N4861 UNIT
MAX MAX MAX
Turn-On 20 mA {ZN4856, 2N4B59)
= ’ [ 10
Yatenl  Dolay Time Yop = 1Y, IptomyT = 410 mA (ZN4857, 2NAB60) s m
2 5 mA [ZNAS58, 2N4861) 1
t Rise Time v =0, 3 4 10 ns
r &ston) 10 ¥ (244855, 2N4B59)
v, = { —6V (2N4357, 2N4840]
totf Tura-0if Time See Figure | GSloff ? y :2"4850, ZIMBG!]) 25 50 100 ns
NOTE 3: This p musi be using pulse techniques. 1 == 100 ms, duty cycle < 10%.
FThese are nominal values; exsct vafues vary slightly with transistor parameters.
*JEDEC registered data
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TYPES 2N4856 THRU 2N4861, 2N4856A THRU 2N4861A
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

2N4856A THRU 2N4861A

*electrical characteristics at 25°C free-air temperature (unless otherwise noted)

2N4856A | 2N4857A | 2N4858A | 2N4B5S9A | ZN48B6OA | 2N4ABGTA
PARAMETER TEST CONDITIONS iR~ MAX [MIN MAX| MIN MAX|MIN MAX | MIN MAX | AN MAx | YN
Gate-Source
Vimicss Breokdown Valtoge | '& <1 A Yos 0 [0 40 40 -30 30 30 v
Vos - —20V, Yps —- 0 -0.25 —0.25 -0.25 nk
Ves = =20V, Vps - 0
-0 -0.5 —05 A
| Gare Reverse Ta 150°C 5 H
653 (ureent Vos = —15V, Vps ~ O -0.25 -0.25 ~0.25 nA
Vos - —15V, Vo5 O
o 1se%c 0.5 -05 05 | uA
. Vos - 15V,  Vgs = 10V 0.25 0.25 0.25 0.25 0.25 0.25 nA
( Drain Cutoff Vo S5V V. - 10V
Breft - Current o8 ' T‘j* 150°C | 0.5 0.5 05 0.5 0.5 05 | uA
Vosem g:::,f‘;';’lﬁzge Vos 15V, 1o O05nA | -4 10|-2 6|08 -4|-4 —16]-2 6|08 4| v
lero-Gate-
lpss Voltage Yoo 13V Ves © 0, 50 20 100 8 80 | 50 20 100 8 a0 mA
Drain Current See Note 3
Drain-Source Ip - 20mA, Vegs O 0.75 075
Yosiom  On-Stote lp 10mA, Vg5 O 0.5 0.5 |
Voltage Ip  SmA, Vos - OB 0.5 0.5
Smalt-Signal
Drain-Source Ves = 0, o 0
o) OnStote £ 1 ke 2 4 60 25 4 0 |
Resistante
Common-Source
Short-Circuit Vos -0, Vos 10V,
G poput ) W 10 10 10 10 10 10 | of
Capacitance
Common-Source
Shart-Circyit Vos ~ 0, Vos 10V,
G Reverse Transfer Foo1 MH2 4 35 35 4 15 35 pf
Copacitance
*switching characteristics at 25°C free-air temperature
2ZN4856A 2ZN4857A 2N4858A
PARAMETER TEST CONDITIONS 2N4859A 2N4860A IN4BS1A UNIT
TYP MAX TYP MAX TYP MAX
Turn-On 20 mA {2N4B56A, 2N48594A)
taerl  Delay Time Voo 10V, Loy - Y lomk {2N4857A, INABBOA 5 6 8 ns
— | 5 mA [2N4BSBA, 2N4B6IA ] p 8 -
t Rise Time Vosiom D, \ 10V (2N4856A, 2N4859A)
) ) Vosem . —bV{INABS7A, 2H4B60A)
toer Turn-Off Time See Figure |, R Y {INABSEA, 2N4861A) 70 40 80 ns
Ny Tose Time v \ 1Zmh (INABS6A, N4BSOR)| 4 3 2 -
_ oo . loen? - 6 mA (IN4BSTA, 2N4B60A)
ton Turn-On Time v 5 | 3mh (IN4858A, 2NAB1A)| 5.5 6.5 8 ns
1 Fall Time s | 12V ks g:mzﬂ) 7 1 27 s
! Vosam - - —7 [INABSTA, 2N4860A)
[ Turn-0ff Time See Figure 2, GStofh) | -5 (n4ssea 2naggrny)| 10 18 3) ns
NOTE 3 This parameter musi be measured using pulse techniques. Iy = 100 ms duty cycle <7 10%,
* JEDEC registered data (typica! dots excluded).
FThese are nominal values; exatct values vary slightly with transistor parameters.
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TYPES 2N4856 THRU 2N4861, 2N4856A THRU 2N4861A
N-CHANNEL SILICON JUNCTION FIELD-EFFECT TRANSISTORS

PARAMETER MEASUREMENT INFORMATION

+10V
ty<1ns t<1ns
AL 0- —:]—u-_l —
QUTPUT 200 s INPUT
VGs(otf) ' |
I
INPUT o on «@ el tofi ja—
td{on)~ o k‘: td{off)
t t
soq L = (@ P t
= 0 0% ouTPUT
= 90% 90%
(See Notes a and b)
TEST CIRCUIT VOLTAGE WAVEFORMS
TYPES Rg VGs!ofﬂ
2N4856A, 2N4853A | 464 Q] —10V
2N4857A, 2N4860A | 953 0 —6 V
2N48568A, 2N4861A | 1910 & —4 V

NOTES:

a. The input waveforms are supplied by a generator with the following characteristics: Z5 ¢ = 50 2, duty cycle = 2%.

b. Waveforms are monitored on an oscilloscope with the following characteristics: t, < 0.75 ns, Rjp # 1 M2, C,, < 2.5 oF.

TEKTRONIX
109

TEKTRONIX 567

TEST CIRCUIT

FIGURE 1

t,<05ns 4 <05ns

O —— M
| t?[][) ns4n
VGsioff) I J

]
—-I‘cnI ot fa—

td(on )~ ol ke tyi011)

bt

tr=iel p@ |

0% Nl | JF10% ouTPUT
90% 90%

{See Note a)
VOLTAGE WAVEFORMS

INPUT

TYPES

2N4856, 2N4856A, 2N4B69, 2N4858A

2N4857, 2N4857A, 2N4860, 2N4860A

2N4858, 2N4848A, 2N4861, 2N4861A

RL _|VGsioff
76012 —12V
164ka| —7V
316k 5V

NOTE a: An equivalent generator and oscilloscope may be used. The oscilloscope must have a 50-{) input impedance.

FIGURE 2

4-358
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Tl cannot ossume any respons:bility for ony circuits shown
or fepresent that they ore free from patent infringement.

TEXAS INSTRUMENTS RESERVES THE RIGHT TO MAKE CHANGES AT ANY TIME
IN ORDER TO {MPROVE DESIGN AND TO SUPPLY THE BEST PRODUCT POSSIBLE.
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