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3N128, 3N143

Silicon MOS Transistor .

For Amplifier Mixer & Oscillator Applications in Military &
Industrial VHF Communications Equipment Operating up

to 250 MHz
Applications:
. w VHF amplifiers, mixers, converters and
Features: it-amplifiers in communication receivers : ¢

w Large dynamic range

m Greatly reduces spurious responses in
receiver front ends

m Permits use of vacuum-tube biasing
techniques

m Excellent thermal stability

m Superior crossmodulation capability

m High impedance timing circuits

® petactors, oscillators, frequency
multipliers, phase splitters, pulse
stretchers and current limiters

m Electrometer amplifiers

m Voitage-controlled attenuators

® High impedance differential amplifiers

diodecurrent loading common to junction type FET's. These

RCA-3N128 and 3N143* are N-channel depletion-type silicon
transistors are hermetically sealed in JEDEC TO-72 metal

field-effect transistors utilizing the MOS construction. The

3N128 is intended primarily for VHF amplifier service in military
and industrial applications. It also is extremely well suited for
use in d¢ and low-frequency amplifier applications requiring
a transistor having high power gain, very high input impedance,
and low gate leakage.

The 3N143 is designed for use as a VHF mixer and oscillator.
Because of their improved transfer characteristic and increased
dynamic range the 3N128 and 3N143 provide substantially bet-
ter cross-modulation performance in linear amplifier applica-

packages and utilize full-gate construction.

Application data for RCA-3N128, including biasing re-
quirements, basic circuit configurations, selection of optimum
operating point, and methods for automatic gain control are
given in RCA Application Note AN-3193, “Application Con-
siderations for the RCA-3N128 VHF MOS Field-Effect
Transistor'’.

* Formerly Developmental Nos. TA2840 and TA7275, respectively.

tions than conventional (bipolar) transistors and are free from

Maximum Ratings, Absolute-Maximum Values:

DRAIN-TO-SOURCE VOLTAGE, Vo5 -+« + v v v v vreanrrerareesenansaasaas it ottt r s stness +20 max. V
GATE-TO-SOURCE VOLTAGE, Ves:
COMIIMUOUS GG « -+« e st ee s e ae e e eees s e ie e e s s e be st s s s st s sttt +1, —8 max. V
POAK BC. + v v e v e et e eae e ee e e e e et +15 max. V
DRAIN CURRENT, lp (PULSED). . .« .. vt ettt ettt e tm i s sam s ce s st sa st tnn sttt e 50 mA

Peak duration < 20 ms, duty factor < 0.15
TRANSISTOR DISSIPATION, Pr:

At ambient } UP 10 25°C . ¢ et h ettt e et et 400 mW
teMPEratures JADOVE 25°C. . ... .o it tern et derate at 2.67 mW/°C
AMBIENT TEMPERATURE RANGE:
S1Orage ANd OPOTALING. . . ... eterranens s estset e aa s —65to +175°C
LEAD TEMPERATURE (During Soldering):
At distances not closer than 1/32 inch to seating surface for 10 $6CONAS MAXIMUM. .. ... cvvvrreerr areere i eerr s 265 max. °C
1038 .
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ELECTRICAL CHARACTERISTICS: (At Ty = 25°C)
Measured with Substrate Connected to Source Unless Otherwise Specified.

LIMITS
UNITS
CHARACTERISTIC SYMBOL CONDITIONS MN128 3N143
MIN | TYP | MAX | MIN | TYP | MAX

Vps= 15 V. Vs = 0, f=1KkHz - 16000] - - - umho
Forward Tranisconductance s Nups=15V, Ip=5nA, =1kHz 5,000 | 7,500 | 12,000 | 5,000{7,500 [12,00q eemho
Magnitude of Forward Transadmittance lyfs| Vpg =15V, Ip=5mA, 1=200 MHz 5,000] 7,500 - . . mho

Vs =0, Vgs =8 V TA=25C - 0.1 ] %0 . 101 [1000f pA

| ps =0, ¥GS = A p

Gate Leakage Current GsS Vpe =0, Vgs <8V Ta= 15%C i . 5 Y

Small-Signal Short-Circuit Input Capacitance Ciss [Vps=15V.Ip=¢ mA, f=0.1t0 LMHzZ | - 5.5 1 -85 7 pF

Small-Signal Short-Gircuit

Reverse Transfer Capacitance* Ciss |Vps=15VilD=5 mA, f=0.1to1MHz| - | 012|020 | - 0.12| 0.20{ pF

Smatl-Signal, Short-Circuit Output Capacitance | Cpss | VDS = 15V, lp=5mA, f=01t01 MHz| - 14| - .14 - | eF

Gate Leakage Resistance Rgs |Vps=0. Vgs=-8V AR NTEE S (¥ -1 a-.

Drain-to-Source Channel Resistance rpg(on) | vDs =0, Vgs =0, f= 1 kHz - | 20) - - 1200 Q2

Gate-to-Source Cutoff Voltage Vgg(off| Vpg =15V, Ip = 50 A 2| 35 8 | 235 8[ V

Drain-to-Source Cutoff Current Iploff) | Vpg =20 V Vgs =8 v -] - 50 | - | - | 50 wA

Zero-Bias Drain Current* Ipss |Vps=16V, Vgs=0 5 Bl 25| 0] 20| 5| mA

Input Conductance gis Vpg = 18 V,lp=5mA,f= 1 kHz - . - . - 10 | wmho

Output Conductance 8os |VDs=15V.lp=SmAf= 1kHz - . . - | - [ 1000] pmho

Power Gain | . Gpg

Maximum Avajlable Gain Vps = 15V, Ip = 5 mA, f = 200 MHz 5] 21 - . .1 -1 dB
Maximum Usable Gain 135] 16 - . - -} dB
(Neutralized) see Fig.1

Power Gain (Conversion Vne=15V, In=1mA, fin = 200 MHz

! 6 ¢ DS 1D | R . . .
(See Fig.3) psic) fout = 30 MHz 10 | 135 d8

Noise Figure (see Figs. 1& 2) NF [Vpg=15V, ID=5mA, [ =200 Miz - 1351 %

* Three-Terminal Measurement: Source Returned to Guard Terminal. +* Pylse Test: Pulse Duration 20 ms max. Duty Facter < 0.15.
i —} Fig.1 - Test Circuit used to Measure 200 MHz Maximum
| 1 Usable Power Gain and Noise Figure
} cr o5* !

] C5 OuTPUT
| < S
| =
| L a3 &2 15" = . . .
i T Cy 02: 1.5-5 pF variable ait capacitor: E.F. Johnson Type 160-102
I 1 or equivalent
weut 100" cal = |
— 7 | C3: 1-10 pF piston-type variable air capacitor: JFD Type VAM-010,
C3 j.|oo' Il Johanson Type 4335, or equivalent
— \
.E a7 t 22 I_ |‘ c4, 05: &}i:{sp;pé:a?;\;%%% variable air capacitor: Roanwell Type
: L S5k I
e I L. & tums siiver-plated 0.02° thick, 0.07"-0.08" wid
|l EXTERNAL (ggg?ga‘rgﬁv.ﬂ 1 libltl):)n. Intee'lr?ala giameter oiscwinding = 0.2;9; ewci:pd‘lj:é
1 OO:"‘E'-D 000 H Lefn\smdiaggrox. 0.65". Tapped at 1-1/2 turns from C1 end
L____gqooo__ ___ Lo _Qqlo00 ___ _ _
1 (_']——_ (—1' Lo: Same as Ly except winding length approx. 0.7"; no tap.
24K %) Ip=5mA
Q= 3Ni128
Voo
+15V
A e,  TUBLLLR CeRAMIC
Al Comcivers pF ¥ DISC CERAIC 920514892
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Small-Signal MOSFETs
3N128, 3N143
- (1.8 V RMS)
r 230 MHz LOCAL OSC.
VHF NOISE 200 MHz NOISE_FIGURE
SOURCE by} 200 MH2* PoST e o TER 0
HP No 343 OR AMPLIFIER 0. 342A OR
EQUIVALENT AWMPLIFIER EQUIVALENT 200MHz i
INPUT |( =
Io 18-20
15 VoLT D¢ # SEE FIG | FOR CIRCUIY 1 .
Supriy -
Fig.2 = Noise Figure Measurement Setup for 3N128 L, = 4 Tums 1/4" dia, 3/8" long Voori6 v
tapped at 1 turn 92¢5-14838
Q = 3N143

Fig.3 - Conversion Power Gain Test Circuit.

TYPICAL CHARACTERISTICS

COMMON SOURCE CIRCUIT
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Fig.4 - Forward Transconductonce vs Gate-Bias Voltage.
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Fig.5 » Drain Current vs Gate-to-Source Yoltage.

COMMON-SOURCE CIRCUIT,
SOURCE_ANO SUBSTRATE GROUNDED.
AMBIENT TEMPERATURE (Ta) » 28°C
FREQUENCY {f) » | kHz
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Fig.6 - Drain Current vs Draln-to-Source Veoltage.

92C8-4092

Fig.7 - 1-kHz Forward Transconductance

vs Drain Current.
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Small-Signal MOSFETs
3N128. 3N143
3875081 G E SOLID STATE D1E 14987 D T'_'_B\—ZS
TYNCALZO&MH:COMMON$OURCEADM”TANCE(Y) -
COMPONENTS vs DRAIN CURRENT
COMMON=SOURCE CIRCUIT. T P
| SOURCE_AND SUBSTRATE GROUNDED. t by
1 AMBIENT TEMPERATURE (Ta) = 25'C : i
3 IFREGUENCY i) « 200 MHz Eish - et
£ DRAIN-TO-SOURCE VOLTS (vpg) = +18 : ] : : i
§ EEEEEESEE t
- : S R T §§ AR T e
i : ; : g7 COMMON~SOURCE CIRCUIT.
g E : i 3L SOURCE_AND SUBSTRATE GROUNDED: .
e =y : 2 £z AMBIENT TEMPERATURE (TAl * 25°C [
Ex ¢ : 82 5 FREQUENCY (f) = 200 MHz HiH
23 K pe | DRAIN~-TO-SOURCE VOLTS (Vpg) = +5 EfEH
g2 B IS . Bg ;
8" B ' t H g8 S iasissisisiin : EHH
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92CS-14094 92C5-14093
Fig.8 - Input Admittance (Yis) Components. Fig.9 - Forward Transadmittance (Ys) Components.
TITTEOMMON - SOURCE_CIRCUIT. = -
FEEEEH <OURCE AND SUBSTRATE GROUNDED. & CoMMON f,:g’“sﬁgsﬁlgg‘,’g "6ROUNDED
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Fig.10 - Reverse Transadmittance (Y,s) Components. Fig.11 - Output Admittance (Y, ) Components.
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TERMINAL DIAGRAM

1 - Drain

2 - Source

3 - Insulated Gote
4 - Bulk (Substrate)

and Case

OPERATING CONSIDERATIONS

The fiexible leads of the 3N128 and 3N143 are
usually soldered to the circuit elements. As in the
case of any high-frequency semiconductor device, the
tips of soldering irons should be grounded, and ap-
propriate precautions should be taken to protect the
devices against high electric fields.

1042

These devices should not be conn
connected from circuits with the p
high transient voltages may cause
age to the devices.

ected into or dis-
ower on because
permanent dam-
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