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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:

Features:

m 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

RCA-3N128 and 3N143°® are N-channel depletion-type silicon
field-effect transistors utilizing the MOS construction. The
3N'128 is intended primarily for VHF amplifier service in military
and industrial applications. It also is extremely well suited for
use in de and low-frequency amplifier applications requiring
atransistor 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-
tions than conventional (bipolar) transistors and are free from

Maximum Ratings, Absolute-Maximum Values:

DRAIN-TO-SOURCE VOLTAGE, Vos. ..o vvvveriinneane e

GATE-TO-SOURCE VOLTAGE, Vas:

PBAK BC. s v et v e tmianen e
DRAIN CURRENT, lp(PULSED). ... .. ..o ihihiiiniicinnnnes

Peak duration < 20 ms, duty factor < 0.15
TRANSISTOR DISSIPATION, Py

At ambient } UPT025°C. .o i
BDOVE 25°C. ..ottt e

temperatures
AMBIENT TEMPERATURE RANGE:

Storage and Operating. .. .........ovurresrcarasreensne:

LEAD TEMPERATURE (During Soldering):

m VHF amplifiers, mixers, converters and
it-amplifiers in communication receivers

m High impedance timing circuits

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

m Electrometer amplifiers

m Volitage-controlled attenuators

® High impedance differential amplifiers

diodecurrent loading common to junction type FET’s. These
transistors are hermetically sealed in JEDEC TO-72 metal
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.

At distances not closer than 1/32 inch to seating surface for 10 seconds MAXIMUM . oo vvereer e iiianaaereassiseens 265 max. °C
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ELECTRICAL CHARACTERISTICS: (At Ty = 25°C)
Measured with Substrate Connected to Source Unless Otherwise Specified.

LIMITS
UNITS
CHARACTERISTIC SYMBOL CONDITIONS N8 3N143
MIN [ TYP | MAX | MIN § TYP | MAX
Vps= 15 V, Vgg = 0, f = L kHz | - [IB000} - | - | - unho
Forward Transconductance Bs ups=15V,lp=5mA, f=1kHz 5,000{ 7,500 | 12,000 | 5,007,500 [12,000 zmho
Magnitude of Forward Transadmittance b’fs‘ Vpg =15V, Ip=5mA, f=200 MHz 50001 7,500 - . . pmho .
Vs =0, Vgs =8V TA=25°C 101 ] s [ - [o1][1000} pA
Gate Leakage Current lass Vg =0, Vgg 8V Ta = 1259 ) : 5 1 00| A
Small-Signal Short-Circuit nput Capacitance Ciss |Vps=15V.ip=% mA, f=0.1t0 1 MHz | - 5.5 1 |55 7| oF
Small-Signal Short-Circuit
Reverse Transfer Capacitance® Css | VDS = 15V,Ip=5mA,f=0.1t IMHz| - ] 012]020 . [ 012] 0.20] pF
Small-Signal, Short-Circuit Output Capacitance | Cygs {VDS= 15V, Ip=5mA, f=01to IMHz} - 14| - -l 14 - pF
Gate Leakage Resistance Rgs {Vps=0.Ves=-8V A TN S A ETICE I YA
Drain-to-Source Channel Resistance rps(on) | VDS =0, Vgs =0, f=1kHz - |20} - - {aof -] &8
Gate-to-Source Cutoff Voltage Vgs(off)] Vps =15V, Ip = 50 A 2| 35] 8 | 2|35 8] V
Drain-to-Source Cutoff Curent Iploff) [ Vpg =20 V Vg5 =8 v -] 01 - | - | 50) wA
Zero-Bias Drain Current** ipss |Vps=15V,Vgs=0 5 Bl 5|10 2] 5] n
Input Conductance gis |Vps= 15V, lp=5mA, f=1 kHz - . - . - 10 | wmho
Output Conductance gos |Vps=1V.lp=5 mA, f = 1 kHz . - - — | - 11,000] pmho
Power Gain t
Haximun Avaiizble Gain PS |\og= 15V, 1p=5mA =20z | 35| &l - | | o) -] B
Maximum Usable Gain 1350 16 i ) i Sl dB
(Neutralized) see Fig.1
Power Gain (Conversion Vpg=15V, Ip=1mA, fin = 200 MHz
(See Fig.3) Gpg(c) fou = 30 Mz 10|18 @8
Noise Figure (see Figs. 1& 2) NF [Vps=15V.ID=5mA, f = 200 MHz - 3.5 5
* Thiee-Terminal Measurement: Source Retured to Guard Terminal. + Pylse Test: Pulse Duration 20 ms max. Duty Factor < 0.15.
e S 1 Fig.1 - Test Circuit used to Measure 200 MHz Maximum
{ Usable Power Gain and Noise Figure
Cs OU‘TPUT

Cy 02: 1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102
or equivalent

&
“AAASS
&
5, 7
I

weut 100"
Cg: 1-10 pF plston-tyge variable air capacitor: JFD Type VAM-010,
’__'Lloo, Johanson Type 4335, or equivalent
7 C,, Ce: 0.3-3 pF piston-type variable air capacitor: Roanwell Type
e ;[ a8 MH-13pot equivalent

Ly S tums silver-plated 0,027 thick, 0.07"-0.08" wide coppes

ribbon. Internal diameter of winding = 0.25"; winding
length approx. 0.65". Tapped at 1-1/2 turns fiom C1 end

Lo __%g000 _ __ | Lo (_(Q_Ioz_g______] of winding
= Lg: Same as Ly except winding length approx. 0.7"; no tap.

RF
(OHMITE TYPE

T
{
I
|
‘l 2235 OR EQUIV)
|

24K #) Ip=5mA
Q= 3N128
Voo
+15V
Al Resistors in ohms and 1/4 W * TUBULAR CERAKIC

unless otherwise specified. ¥ DISC CERAKIC

All Copaciters in pF 920514892

! 1038

3242 A-03




STATE 02 peBasvsosL oowunet 6 i
3875081 G E SOLID STATE 01E 14986 D - -
Small-Signal MOSFETs T 3' Z-S

3N128, 3N143

iy

(1.8 v RMS)
r 230 Mz LOCAL OSC.
VHF NOISE . 200 MHz NOISE FIGURE
oxirs Tl et o e *
EQUIVALENT 203::1;
] =
ITad

I
0 POWER A1 |.5'F20
SUPPLY = "

» FIG | FOR CIRCUIT ¢
15 VOLT OC SEE =
:::ﬁc 92Cs-1489!

Fig.2 = Noise Figure Measurement Setup for 3N128

Lj =4 Tums 1/4'* dia, 3/8" long Vpp*le v
tapped at 1 turn 92¢5-14838
Q = 3N143

Fig.3 - Conversion Power Gain Test Circuit.

TYPICAL CHARACTERISTICS

TI5]COMMON - SOURCE  CIRCULT HHH T
COMMON SQURCE CIRCUIT . AMBIENT TEMPERATURE (TA)+25°C HH t
AMBIENT TEMPERATURE (Tale28°C DRAIN-TO-SOURCE VOLTS (vpsts 15 FF & AH
15| FREQUENCY (f) e IkHz 15 aA -
4 DRAIN - TO - SOURCE VOLTS (Vpg) *1S ST :
Z GATE INPUT MILLIVOLTS (vg} *10 . H :
o I (i aa iy
HHHT = S
8 750 @ £ 4 i
FrNes = b i
62 o <6 A - 10 &/ |
Q;‘ \\O\' Ezaal g Qs." |
H % < St
2 4 - /
Zl -§ g S AL
E‘; [~ 7 A'AW A
- (2} A & A l|'
g2, o £, $
2 s +H & ° &;Q.l
] o + §II
4 o 25
A ~ 7.4 !
A (a i
AW = 1 1 i
] [+] 1T H
-3 -2 -1 0 - - -l 0 !
GATE-T0~ SOURCE VOLTS (Vgg)
10~ T
s2c8- 14838 GATE-TO-SOURCE VOLTS (Vgs) s2¢8-14902
Fig.4 - Forward Transconductonce vs Gate-Bias Voltage. Fig.5 - Drain Current vs Gate-to-Source Yoltage.
COMMON -SOURCE_CRCUIT, '
ANERT TEMPERATURE (Ta) @ 25 :
SOURCE_AND SUBSTRATE GROUNDED. A v :
AMBIENT TEMPERATURE (Ta) = 25° B FREQUENCY () » | kHz :
{Tal - 2970 10000F DRAIN~TO~SOURCE VOLTS (Vpg) » 415 :
3 ; ; ! : :
2 1 i
! 8000 |
= 3
g €000
’3 T
. - V. LTS__‘gss) W 8 t
: Je ? 4000 :
pa] EEEMEAY
3 o : .
z 2000 :
a v
& sty {
» 1111 -
ESS8E2 nax-’j HHHH 5 4 6 s © '
0 s 0 8 20 DRAIN MILLIAMPERES (Ip) :
DRAIN-TO-SOURCE VOLTS (Vpg) s2c8-100
2cs-to08! Fig.7 « 1-kHz Forward Transconductance '
Fig.6 - Drain Current vs Drain-to-Source Voltage. vs Drain Current.
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TYPICAL 200-MHz COMMON-SOURCE ADMITTANCE (Y)
COMPONENTS vs DRAIN CURRENT

OOMWN-SOURCE ClRCUlT T 5&'. T e o E T : T “
I AND SUBSTRATE GROUNDED. t EERETEn ey
! BN TEMPERATURE (TA) oS ! e
3  [|FREQUENCY i) « : - ;
& mm-'ro-souncs VOLTS (Vog! = +18 : s : : !
Y s T 3% s S i
H + + T ] z - : 5t s asiazarasas:
8 T : J;a :» 3 g % T + T
3 ; ; 8] COMMON~SOURCE CIRCUIT.
g E - al SOURCE AND SUBSTRATE GROUNDED, CHETH! .
2 t 23 AMBIENT TEWPERATURE (Tal = 25°C  HipgH
8% ek ; 82 FREQUENCY (f) = 200 MHz i
35 °F i &Y 3 DﬂAIN—TO-SOURCE O ots (vpg) = +i EFEEE
o g T T H &z Sstiias THT x5
] 1 : 28 S3sirasasaa: o T HH
< 4 + T sk Taessueiszassasessa e T
5 T T FgQ o : ST r T H
X L g e
2 : = H 23S H e P
= —=FT R H S HH H H
g EEB : £ i &z s e ity : T
= aasssarsiiassssnarsra: 1 s + bea: e aasannsaan: :
o E 4 3 10 ] 2 4 3 3 10
DRAIN MILLIAMPERES (Ip) DRAIN MILLIAMPERES (Ip)
92€5-14094 92¢5-14093
Fig.8 - Input Admittance (Yis) Components. Fig.9 - Forward Transadmittance (Y¢s) Components.
COMWON-SOURCE_CIRCUIT. =
FEEFEEEH SOURCE. AND SUBSTRATE GROUNDED F, oMM - O RSt GROUNDE
§ AMBIENT TEMPERATURE (Ta) * 28 i HE T o AN MPERATURE (Ta) * DER: H
o i FREGUENCY [f) - 200 M \ § 2 FREQUENCY (1] = 200 MHz
E,, FE OR, ‘“N"T° ~SOURCE vou’s (Vpg! = +15 DRAIN-TO ~SOURCE voLTs (VDS) .45
Sg ek 1.’: S R T
23 [Grs 1S NEGLIGIE THI QUENCY H Wi s Hh
a0 t . = T T
w o T T : H - T 53
gf : 5 e Sg et T .
-~ T : T -~ T e o ;
%gn i pist: : _5; 18 - :
< ; AT g1 . : =
£-aif : : ; g E - : =
i e : :
g2 : : : e H ;
~a a t ! E s H
. 015 (M 08 o3 TEHET
peiinesinnsih T jEsster: R
E_Qz £ R é P e R s
° 2 4 6 8 10 ° 2 4 3 8 10
DRAIN MILLIAMPERES (Ip) DRAIN MILLIAMPERES (Lp)
92CS-H098RI 92CS5~14100
Fig.10 - Reverse Transadmittance (Y“) Components. Fig.11 - Output Admittance (Y,) Components.
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TERMINAL DIAGRAM

1 - Drain

2 - Source

3 - Insulated Gate
4 - Bulk (Substrate)

ond Case

il

OPERATING CONSIDERATIONS

The flexible leads of the 3N128 and 3N143 are These devices should not be connected into or dis-
usually soldered to the circuit elements. As in the connected from circuits with the power on because
case of any high-frequency semiconductor device, the  high transient voltages may cause permanent dam-
tips of soldering irons should be grounded, and ap- age to the devices.
propriate precautions should be taken to protect the
devices against high electric fields.




