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Silicon MOS Transistors

N-Channel Depletion Types

For Amplifier, Mixer, & Oscillator Applications in Military &
Industrial VHF Communications Equipment Operating up to 250 MHz

RCA-3N128 and 3N143 are Nchannel depletion-type silicon
insulated-gate 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 dc 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 imp d transfer ch istic and in-
creased dynamic range the 3N128 and 3N143 provide

ially better dulation performance in linear
amplifier applications than conventional (bipolar) transistors
and are free from diode-current loading common to junction

Ratings, Absol Values ot Ty = 26° C:
*DRAIN-TO-SOURCE VOLTAGE,Vpg . . ... ... .. +20 V
*DRAIN-TO-GATE VOLTAGE, Vpg
*GATE-TO-SOURCE VOLTAGE, VgGs:

Continuousdc . . . . ... ...

Peak ac
*DRAIN CURRENT, Iy,
*TRANSISTOR DISSIPATION Pp:

At Ambient up to 25 C ................. 330 mow

Temperaturesabove 25° . . . . . . .. ... .. Derate 2.2 mW/ C
*AMBIENT TEMPERATURE RANGE:

Storage and Operating . . . . ............ 65 to +175°C
*LEAD TEMPERATURE (During soldering):

At distances not closer than 1/32 inch to

type FET's. These transistors are hermetically sealed in seating surface for 10 seconds maximum . . .. ... 265 c
JEDEC TO-72 metal packages. *In accordance with Jedec Registration Data Format JS9-RDF11B.
ELECTRICAL CHARACTERISTICS: (At T, = 25°C)
Measured with Substrate Connected to Source Unless Otherwise Specified.
LIMITS |
CHARACTERISTIC SYMBOL CONDITIONS 3N128 | IR i pniTs
MIN.| TYP.IMAX.[MIN.[TYP.|MAX.
. Vps =0, Vgg =-8V Tp = 25°C - 01])50 |- 011000 | pA
Gate Leakage Current Igss Vps -0, Vgg = -8V Ty = 1250 o s -0/ 0a
*| Zero-Bias Drain Current Ipss |Vps=15V,Vgs=0 5| 15/ 2| 5] 15( 30| mA
* | Drain-to-Source Cutoff Current Ip(off) [Vps =20V, Vgs=-8V - -150]-]-]5%]|®#
* | Gate-to-Source Cutoff Voltage Vgs(off)|Vps = 15V, Ip =50 A -05| -3 -8 05| -3} -8 V
* | Forward Transconductance 8s |Vps=15V,Ip=5mA,f=1kHz 5,000(7,500 |12,00045,000{ 7,500} 12,000} .mho
* | Drain-to-Source Channel Resistance fps(on) |Vps =0, Vgs =0, f = 1kHz - 20f - | -] 20{ - Q
*| Small-Signal Short-Circuit
Reverse Transfer Capacitance & Ciss |Vps =15V, Ip=5mA,f=0.1to IMHz |0.15] 0.25/0.35]0.12(0.25/0.38 | pF
* | Small-Signal Short-Circuit Input Capaci Ciss |Vps=15V.Ip=5mA,f=0.1to IMHz | - | 5.5 7)1 -|55] 7 |0F
Common-Source Configuration
*| Input Admittance Yis |f=200MHz -104+073 (-t - | - | - |mmho
*| Forward Transfer Admittance Yss | Vos = 15 Voits -l 7-02 || -| -] - |mmho
*| Output Admittance Yos |lp=5mA -{0.8+J18(- - | - | - [mmho
Maximum Available Power Gain MAG {Vpg=15V,Ip =5mA,f=200MHz A -1-1-1- dB
*| Insertion Power Gain (Fixed Neutralization)
See Fig. 1 Gps ns| 6| -[-[-|-|®
Power Gain (Conversion Vps =15V, Ip=1mA,fiy=200MHz | | | _ _ d
(See Fig. 3) Gpg(c) fout = 30MHz 10135 B
Noise Figure (See Fig. 1& 2) NF [ Vps =15V, Ip=5mA, f = 200MHz {38 S -f-1- -
with JEDEC Data Format JS9-RDF-11B.
AThree-Terminal Measurement: Source Retumed to Guard Terminal,
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C3: 1-10pF mston—tyge variable air capacnor JFD Type VAM-010,

1.5-5 pF variable air capacitor: E.F. Johnson Type 160-102

or equivalent

Johanson Type 4335, or equivalent

CS: 0.3-3 pF piston-type variable air capacitor: Roanwell Type

¢ MH-13 or equivalent

Ly 5 turns silver-plated 0.02" thick, 0.07"-0.08" wide copper
ribbon. Internal diameter of wmdmg 0.25"; winding
length approx. 0.65". Tapped at 1-1/2 turns from Ciend

of winding

L2 Same-as L) except winding length approx. 0.7%; no tap.

Fig. 1 - Test circuit used to measure 200-MHz maximum
«sable power gain and noise figure for 3N128

Performance Features

® Large dynamic range

® Greatly reduces spurious responses in rceiver front ends
® Permits use of vacuum-tube biasing techniques

® Excellent thermal stability

- . y

Device Features

® Low noise figure (3N128) — 3.5 dB typ. at 200 MHz

® High VHF amplifier gain (3N128) — 16 dB typ. at 200 MHz

® Low input capacitance — 5.5 pF typ.

® High transconductance — 7500 umho typ.

® High input resistance — 1014 Q typ.

® High conversion gain (3N143, mixer) — 13.5 dB typ. at
200 MHz

Applications

® VHF amplifiers, mixers, converters and if-amplifiers in
communication receivers.

® High-impedance timing circuits

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

® Electrometer amplifiers

@ Voltage-controlled attenuators

® High i dift i

TERMINAL DIAGRAM

- Drain

- Source
- Insulated Gate

- Bulk (Substrate)
and Case
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VHF NOISE NOISE_FIGURE
SOURCE 200 MHz*

200 MHz
METER
P o 343 or HI sy iFier P POST HP No. 342A OR
EQUIVALENT AMPLIFIER EQUIVALENT

* SEE FIG. 1 FOR CIRCUIT 92cs- 1489

Fig. 2-Noise figure measurement setup for 3N128

(1.8 v RMS)
230 MHz LOCAL 0SC.

Lj =4 Turns 1/4™ dia., 3/8" long
No. 22 Bare-Tinned Wire
Q=3N143

Vpo*i6 v
2cs-10838
Fig. 3-Conversion power gain test circuit for 3N143




3N128, 3N143

SOURCE AND SUBSTRATE e E common- SOURCE cIRCUIT COMMON - SOURCE CIRCUIT
AMBI (Ta)=25°C E AMBIENT (Ta)e25°C ~ [ AMBIENT TEMPERATURE (T4 ):25°C
T1IT - Y 3 [] FREQUENCY (f)= | kHz
T DRAIN-TO-SOURCE VOLTS (Vps)* +15 2 i3] DRA 76" SOURCE NoLTS (vog+ 015 s
g t GATE INPUT MILLIVOLTS (vg 1+ 10 I e
- 2
2 ) H
TS (Ves)*+! Py 3
- QURCE VOL o
8 xe-T0S Tt & 3
= & 28
53
: ;
5
H ] i3 :
i : £3 ; i
3 B o' s + H+H
3 =8 - H H
z a8 H ) -
< 9 H T °
H a8 T 2 T 1
s HH : R
- 2.5 1 () I -] T It
[ 0 5] 20 -3 - -2 -1
DRAIN-TO-SOURCE VOLTS (Vps) GATE-To- SOURCE VOLTS (Vgs) GATE-TO-SOURCE VOLTS (vgg)
92C5-16090 92¢s-16091 92Cs-16092
Fig. 4-Drain current vs. drain-to-source voltage Fig. 5-Drain current vs. gate-to-source voltage (Vgs) Fig. 6- Forward transconductance vs. gate bias voltage

'COMMON-SOURCE CIRCUIT

COMMON - SOURCE CIRCUT
E SOURCE AND SUBSTRATE GROUNDED

SOURCE AND SUBSTRATE GROUNDED
AMBIENT TEMPERATURE (Ta)=25°C
FREQUENCY (f)s 200 MHz

DRAIN-TO E VOLTS (Vpg)* +15

10F

(g¢g)— MILLIMNOS
r ®

FORWARD TRANSFER CONDUCTANCE
Y

INPUT CONDUCTANCE (
SUSCEPTANCE (bis)— MILLIMHOS
»

2 4 3 ] ° 2 4 3 ] 10 12
DRAIN MILLIAMPERES (Ip) ORAIN MILLIAMPERES (Ip) 92c5-16094

92C5-16093

" Fig. 8 -Input admitt . drai t
Fig. 7- Forward transconductance vs. drain current ig. 8-Input admittance vs. drain curren

0 H CoMmOn - SOURCE CIRCUIT =
] "Sm‘ﬁ GROUNDED [] SOURCE AND SUBSTRATE GROUNDED 1
ANENT TEMPERATURE (Ta)+25°C RATURE (Ta)e25°
H (1) = 200 MHI

= ] ORAIN MILLIAMPERES (Ip)=S
s g3 [
'§§ :; NS 8 SE NSNS BOSE SSese
<3 37 §rs 15 NEGLIGIBLE A s

5 1
33 33 T
31 £ B sans :

: $% T T T
55 23 H HH

w EEY
2% "t
] g0 ;
I z2 :
w g - = oS
24 28 + sess st
34 Hrr at
28 e seseisasasas,

-03 10 s 20
4 6 [] ORAIN-TO-SOURCE VOLTS (Vps)
ORAIN MILLIAMPERES (Ip) 92¢s- 16097
92C5-16096
Fig. 11 -Reverse dmif vs. d
Fig. 10-Reverse transadmittance vs. drain current voltage

~SOURCE_CIRCUIT
SOURCE aNd SUBSTRATE Grounoeo

v AMBIENT TEMPER) T4 10 25°C
£3] FREGOENC 117 2 200 MiE
-3 DRAIN

H

2

3

1

.

H
%
i
37
o
gl
H
88

0 15 20
DRAIN-TO-SOURCE VOLTS (Vps)  92¢S-16099 ORAIN MILLIAMPERES (Ip)  92¢8-17000
i - dmi drainefe 5
Fig. 13- Forward vs. Fig. 14-Output admittance vs. drain current
voltage

COMMON-SOURCE CIRCUIT

SOURCE AND SUBSTRATE GROUNDED
AMBIENT TEMPERATURE (Ta)=25°C
FREQUENCY (f)= 200 MHz
DRAIN MILLIAMPER! 1:5

2

INPUT
SUSCEPTANCE (bjs)— MILLIMHOS

.
1
anna: T
o " 5 20
DRAIN-TO-SOURCE VOLTS (Vps)
92¢5-16093
Fig. 9-Input admi vs. drai voltage

OMMON - SOURCE CIRCUT
SOURCE_AND SUBSTRATE GROUNDED
AMBIENT ':w(nvuu( (Ta1:25°C

© FREQUENCY (11:200 Mi;
ORAIN-TG- SOURCE VOLTS (vps)++15

OR SUSCEPTANCE (bygy)— MILLIMMH

FORWARD TRANSFER CONDUCTANCE (g,

. O 8 10
DRAIN MILLIAMPERES (Ip)
92¢s-16098

Fig. 12- Forward transadmittance vs. drain current

COMMON - SOURCE CIRCUIT
SOURCE AND SUBSTRATE
AMBIENT TEMPERATURE (Tp)»25°
FREQUENCY (1) =200 MMz

DRAIN MILLIAMPERES (Ip)*5

w

TITITIT

~
T
T
T

(bos ) —MILLIMHOS
T
T
T

OUTPUT CONDUCTANCE (go,) OR SUSCEPTANCE

10 15
ORAIN-TO- SOURCE VOLTS (Vpg)
92CS- 17001

Fig. 15-Output admitt vs. drain-t voltage

435




3N140, 3N141

SILICON DUAL INSULATED-GATE FIELD-EFFECT TRANSISTORS v.coumre copeion e

For Amplifier and Mixer Applications Up to 300 MH:

RCA-3N140 and 3N141* are n-channel silicon, depletion
type, dual insulated-gate, field-effect transistors util-
izing the MOS** construction. They have exceptional
characteristics for rf-amplifier and mixer applications at
frequencies up to 300 MHz. These transistors feature a
series of two sep 1 Is, each
channel having an independent control gate.

The 3N140, used in a common-source configuration in
which gate No.2 is ac grounded, reduces oscillator feed-
through to the antenna thereby minimizing oscillator
radiation. The 3N141 provides excellent isolation be-
tween the oscillator and rf signals because each of the
two signal frequencies being mixed has its own control
element.

The mixing function performed by the 3N141 is unique in
that the signal applied to gate No.2 is used to modulate
the input-gate (gate No.l) transfer characteristic. This
technique is superior to conventional ‘‘square law’’
mixing, which can only be accomplished in the non-

linear region of the device transfer ct istic

Maximum Ratings, Absolute-Maximum Values, at Ty = 25°C

DRAIN-TO-SOURCE VOLTAGE, Vps. . O to +20 v
GATE No. 1-TO-SOURCE VOLTAGE, VG1s:
Continuous (de) ...« vvoonvv...  -Bto+l v
Peak ac . ..... Lo, Bto 420 v

GATE No.2-TO-SOURCE VOLTAGE, Vgas:
Continuous (dc) . . ....81t40% of Vps V
c...  -Bto +20 v

Peakac ....... ..

DRAIN-TO-GATE VOLTAGE,
VDGIORVDG2 + « v v v v v vvnnenn +20 v

DRAIN CURRENT, Ip

(Pulsed): Pulse duration < 20 ms,
duty factor < 0.15. . ... .. ..... 50 mA

TRANSISTOR DISSIPATION, Pr:
At ambient )upto25°C........ 400 mW
tempenkures‘ above 25°C ... ....

AMBIENT TEMPERATURE RANGE:
Storage and Operating . . . ... ....

LEAD TEMPERATURE (During soldering):

At distances > 1/32 inch from o
seating surface for 10 seconds max. . 265 C

derate linearly at
2.67 mW/°C

-65 to +175 °c

The use of the 3N141 as described provides high useful
conversion gains at all vhf frequencies, and the reduc-
tion in spurious responses is substantial and easily
obtainable in simple circuits.

The 3N140 and 3N141 are hermetically sealed in metal

JEDEC TO-72 packages.

* Formerly Dev. Nos. TA2644 and TA7274, respectively.
** Metal-Oxide-Semiconductor.

ELECTRICAL CHARACTERISTICS, ot TA = 25°C Unless Otherwise Specified. Common-Source Circuit.

LIMITS
TYPE 3N140 TYPE 3N141
CHARACTERISTICS SYMBOLS TEST CONDITIONS RF AMPLIFIER MIXER UNITS
MIN. | TYP. [ MAX. | MIN. | TYP. | MAX
Gate No.1-to-Source Cutoff Voltage | Vot | VDS = *16V. 1p = 200 uA . 2 -4 . 2 -4 v
V, = +4V
G2s
Gate No.2-to-Source Cutoff Voltage | Vgoglot | VDs = *16V. Ip = 200 kA E 2 | 4 - 2 | - v
Veis =0
Vais = 20V, Vozs = 0 . ) 1 . . 1 oA
Vps = 0, Ty = 25°C
Vs = *1V, Vs = 0
Gate No.1 Leakage Current G1S + VG2, - - 1 - - 1 nA
fiss | O 0 p - 53¢
os A
VGis = -2V, Vgpg - 0 . . 0.2 . - |02 | ua
Vps =0, Ta
Vgas = -2V, Vg5 = 0 - - 1 - 1 nA
Vps ~ 0. Tp = 25°C
Vgos = 1V A
Gate No.2 Leakage Current Ig2ss G2s o - - 1 - - 1 n
Vps = 0, Vgig = 0, Ta = 25°C
VGas = 20V, Vg5~ 0 . . 0.2 . - 0.2 | uA
Vps =0, Ta = 125°C
Zero-Bias Drain Current Ipss” | VDD~ *14V. Vg5 7 0. 5 18 | 3 5 B [ 30 | mA
Vv, = 4
G2s
Forward Transconductance gs | Yoo ™ *14V.1p - 10mA 6000 | 10000 | 18000 | 6000 | 10000 | 18000 | wmho
(Gate No.1 to Drain) Vgas = *4V, 1 = 1 KkHz
Cutoff Forward Transconductance (ot Vpp = *14V, Vg5 = 0.5V R . 100 - - - <mho
(Gate No.1 to Drain) VGZS =-2V,f = 1 kHz
Small-Signal, Short-Circuit Ciye | Yos ™ *1Vlp - 10mA R 5.5 7 3 5.5 7 oF
Input Capacitance® Vgoe = +4V, f = 1 MHz
G2s
Small-Signal, Short-Circuit Reverse c Vps = +13V, Ip = 10 mA
Transter Capacitance (Drain to Iss v, SV, f- 1MH 0.01 0.02 0.03 0.01 0.02 0.03 pF
Gas = *AV. T z
Gate No.1)*
Small-Signal Short-Circuit Coss Vps = +13v, Ip = 10 mA . 22 . . 22 . oF
Output Capacitance V‘G_Zs = 44V, f - 1 MHz
Power Gain (See Fig.1 N Vpp ~ +15V, Rg = 2704 6 18 . ; B ) @B
for Measurement Circuit) s f = 200 MHz, Rg = 50§2
Vpp = *+15V, Rg = 12002,
Conversion Power Gain Gpsc fiN = 200 MHz, {51 = 30 MHz N N 13 17 . @8
(See Fig.2 for Measurement Circuit) ps Oscillator injection voltage®
= 2.5V (1ms)
Measured Noise Figure NF | Voo = *15V, Rg - 27002 . 35 | 45 . - - 8
(See Fig.1 for Measurement Circuit) f = 200 MHz, R = 50()

“ Pusle test: Pulse duration < 20 ms, duty factor < 0.15.
¢ Capacitance between Gate No.1 and all other terminals.
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* Three-Terminal Measurement with Gate No.2 and Source Returned to
Guard Terminal.

® Measured from gate No.2 to source.

APPLICATIONS

o RF amplifier and mixer in military and industrial
communications equipment

o aircraft and marine vehicular receivers
o CATV and MATV equipment

o telemetry and multiplex equipment
PERFORMANCE FEATURES

® wide dynamic range permits large-signal handling
before overload

dual-gate permits simplified agc circuitry

virtually no agc power required

greatly reduces spurious responses in fm receivers

b

permits use of

tube biasing

excellent thermal stability

superior cross-modulation performance and greater
dynamic range than bipolar or single-gate FET's

DEVICE FEATURES

o low gate leakage currents - -

1G155 & 1G2SS = 1 nA max. at TA = 25°C

o high forward transconductance - -
9¢s = 6000 umho min.

o high unneutralized RF power gain - -
Gps = 16 dB min. ot 200 MHz

e low VHF noise figure - - 4.5 dB max. at 200 MHz
TERMINAL DIAGRAM

LEAD 1 - DRAIN

LEAD 2 - GATE No.2

LEAD 3 - GATE No.1

LEAD 4 - SOURCE, SUBSTRATE
AND CASE
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Q = 3N140,
¥ Disc ceramic. All resistors in ohms
* Tubular ceramic. All capacitors in pF

# Ferrite bead (1/2 used); Indiana General No.H1742C-(A-147),
F-1157-1-H

Cl- Cz: 1.5-5 pF variable air capacitor:* E.F. Johnson Type 160-102
or equivalent.

: 1-10 pF piston-type variable air capacitor: JFD Type VAM-
010, Johanson Type 4335, or equivalent.

: 0.3-3 pF piston-type variable air capacitor: Roanwell Type
MH-13 or equivalent.

S tums silver-plated 0.02" thick, 0.07 *0.08 " wide copper
ribbon.  Internal diameter of winding = 0.25" winding
length approx. 0.65" Tapped at 1-1/2 turns from Cy endof
winding.

3

o
=

Ly

Ly Same as L except winding length approx. 0.7 % no tap.

Fig.1 - 200 MHz power gain and noise figure test circuit
for type 3N140.




Q = 3N141,

¥ Disc ceramic.

* Tubular ceramic.
Al resistors in ohms
Al capacitors in pF

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

1-10 pF piston-type variable air capacitor: JFD Type VAM-
010, Johanson Type 4335, or equivalent.

T
Itk 0.3-3 pF piston-type variable air capacitor: Roanwell Type
| MH-13 or equivalent.
! Ly 5 tums silver-plated 0.02" thick, 0.07 ®0.08 " wide copper
! tibbon. Intemal diameter of winding = 0.25% winding
| length approx. 0.65° Tapped at 1-1/2 turns from Cl endof
L___.39 winding.
L,: Ohmite Z-144 RF choke or equivalent.
270K L3: J.W. Miller Co. #4580 0.1 xH RF choke or equivalent.

Note: 1If 50() meter is used in place of sweep detector, a low pass
filter must be provided to eliminate local oscillator voltage
+15V. from load.

92¢s-15108

Fig.2 - Conversion power gain test circuit
for type 3IN141.
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3N140, 3N141
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3N140, 3N141
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Fig.16 -y ¢ vs Ip.

'COMMON - SOURCE CIRCUIT

AMBIENT TEMPERATURE (Tp)=25°C
FREQUENCY (1) * 200 MMz
ORAIN-TO-SOURCE VOLTS (Vps) * 1S

GATE No.!-TO-SOURCE VOLTS (Vg g)*-0.6

SUSCEPTANCE (bg,) —MILLIMHOS.

FORWARD TRANSFER CONDUCTANCE (g,,) OR

o 2 . 6 8
GATE No.2-TO- SOURCE VOLTS (Vg2s)
92¢s- 1477881

Fig.19 - yqs vs Vg25.
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€ CIRCUIT
M (Ta) =25%C
FREQUENCY (f) *200 MHz
DRAIN-TO-SOURCE VOLTS (Vpg)® +15
GATE NO.2 VOLTS (Vg2s) * +4

R

o

OUTPUT CONDUCTANCE (g5) OR
SUSCEPTANCE (bos) — MILLIMHOS

o

2 i3 1415

DRAIN MILLIAMPERES (Ip)
928 14776

Fig.14 - yo s vs Ip.

T COMMON - SOURCE CIRCUIT
AMBIENT TEMPERATURE (Ta)+25°C
FREQUENCY (1) = 200 MHz
DRAIN - TO-SOURCE VOLTS (vps)= +13
- GATE No.1-TO-SOURCE VOLTS (Vgys) * -0

INPUT SUSCEPTANCE (bjs) — MILLIMHOS.

-2 o 2 4 3
GATE No. 2- TO-SOURCE VOLTS (Vg2s)
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1] COMMON - SOURCE CIRCUIT

AMBIENT T (Tp)=25°C
QUENCY (f)+200 MHz

ORAIN- VOLTS (vpg)= 15

GATE NO.2- VOLTS (Vgp5) 4
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Fig.15 - ygq vs Ip.

COMMON - SOURCE CIRCUIT THT n

AMBIENT TEMPERATURE (T,) = 25°C ponnn

FREQUENCY (f) = 200 MH2 [
" DRAIN-TO - SOURCE VOLTS (Vpg)+ i3 | o J
S | GATE NO 1~ TO-SOURCE VOLTS (v, ! £ |
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GATE NO 2-TO-SOURCE VOLTS (Vg,pg)
92¢s 14767

Fig.18 - y s vs Vias-

104

COMMON - SOURCE CIRCUIT,GATE NO | INPUT  —— -
AMBIENT TEMPERATURE (T )+25°C
ORAIN-TO- SOURCE VOLTS (Vps) * 14

GATE NO. I-TO SOURCE VOLTS (Vg ,g)*-05V
GATE NO.2 AT AC-GROUND POTENTIAL

I

— T

FORWARD TRANSFER CONDUCTANCE (gy,y)
MILLIMMOS ORAIN MILLIAMPERES (Ip)

o -

92cs-14765
Fig.17 - y;s vs Vg2s5-
'COMMON - SOURCE CIRCUIT
AMBIENT TEMPERATURE (Tp) »25°C T
FREQUENCY (1) » 200 MMz JJ
DRAIN-TO- SOURCE VOLTS (Vpg) =15 .
GATE NO.I-TO- SOURCE VOLTS (V )+ -0.6
T
1
H !
§o or
s
gs? H
Swe T
g2 !
wiw
gg 2
35
33
g
2
2
a
-50
-1
GATE No 2-TO-SOURCE VOLTS (vg2s)
szcs-1arsom

Fig.20 - y ¢ vs Vgos.

FORWARD TRANSFER CONDUCTANCE (91g)- MILL!

GATE No.1-TO-SOURCE VOLTS (Vgys)
s2cs 1720

Fig.22 - 9fs vS VGIS'
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[COMMON - SOURCE CIRCUIT
AMBIENT TEMPERATURE (Ty)*25°C
FREQUENCY (1) « IkHz

[DRAIN - TO - SOURCE VOLTS (Vpg) =15
INPUT - SIGNAL LEVEL

L

~ MILLIMHOS.

GATE. NO. 2-TO-DRAIN TRANSCONDUCTANCE (gm )

o 2
GATE NO.2-TO-SOURCE VOLTS (Vg2g)

s2cs 14767

Fig.23 - 9455 vs YG25-

GATE NO. 2-T0- SOURCE VOLTS (Vgpg)
92¢s 137a5R1

Fig.21 - g4 and Ip vs ¥Vg2s-




3N152

Silicon MOS Transistor n-chamei pepietion Type

For Low-Noise RF Applications in Military &
Industrial VHF Communications Equipment
Operating up to 250 MHz

RCA-3N152 is an N-channel depletion-type silicon insulated
gate field-effect transistor utilizing the MOS®™ construction. It
is intended primarily for VHF amplifier applications up to
250 MHz in military and industrial equipment.

Because of its improved transfer characteristic and ex-
ceptionally wide dynamic range. the 3N152 with the
substrate in the reversed bias mode can provide substantially
better cross-modulation performance in linear amplifier
applications than conventional bipolar transistors. The insu-
lated gate with its extremely low reverse (leakage) current
eliminates the problem of diode-current loading of the input

Ratings, Ab:
* DRAIN-TO-SOURCE VOLTAGE, Vg
#DRAIN-TO-GATE VOLTAGE, Vpg
% GATE-TO-SOURCE VOLTAGE., VGS
* CONTINUOUS (dc)
» PEAK ac
#DRAIN CURRENT, ID .
TRANSISTOR DISSIPATION:

Values at T4 = 25°C:

Features
® Low gate leakage current —
Igss = 0.1 pA typ.
® Low feedback capacitance —
Cypgs = 0.25 pF typ.
® High forward transconductance —
9¢s = 7500 umho typ.
® High vhf power gain —
Gpg = 16 dB typ. at 200 MHz
® Low vhf noise figure —
NF = 2.5 dB typ. at 200 MHz

+20 max.  V
+20 \ ®E y good h istics
S +l8max.  V
#1Smax. V
50max. mA
Performance
330 max. mW

At ambient &up to 25°C

circuit under strong input conditions, which is common to temperatures) above 25°C .. ............ derate at 2.2 mW/°C ® Large dynamic range

junction-type FET's. These features in addition to low # AMBIENT TEMPERATURE RANGE o ® Greatly reduced spurious responses

feedback capacitance permit the design of circuits providing Storage. . 65 to +175 OC . . .
superior high-frequency operation and high gain without Operating.. . 65 tor178 °C © Permits use of vacuum-tube biasing techniques

*LEAD TEMPERATURI-_ (Dunng goldenng)
Atdistances not closer than 1/32inch to
urface for 10 seconds maximum

neutralization. The 3N152 utilizes full-gate construction and
is hermetically sealed in a JEDEC TO-72 metal package.

® Excellent thermal stability
265 max. °C

® Superior cross-modulation performance and greater

® Metal-Ovide-Semiconductor. #In accordance with Jedec Registration Data Format JS-9 RDF 11-B. dynamic range than bipolar transistors

ELECTRICAL CHARACTERISTICS AT Tp = 25°C
Measured with Substrate Connected to Source Unless Otherwise Specified

{ LIMITS
3N152
CHARACT!
CTERISTICS SYMBOLS CONDITIONS v T . UNITS TERMINAL ARRANGEMENT
Vps < 0.Vgg = 8V, T4 - 26°C
#| Gate Leakage Current ) s~ 0-Vgs A2 0.0001 L L}
Gss Vps =0/Vgs = 8 V. T, - 1269C 200 nA
#| Zero-Bias Drain Current Ioss Vps < 15 V., Vgg < 0 5 15 30 mA ! - Dran
2 - Source
Drain-to-Source Cutoff Current Iplott) Vpg - 20V, Vgg - 8V 50 uA 3 - Insulated Gate
*| Gate-to-Source-Cutoff Voltage Vgslotf Vps - 15 V. 1p = 50 uA -0.5 3 8 v 4 - Bulk (Substrate)
and Cose
*| Forward Transconductance 915 Vps 15V.Ip:5mA L TkHz 5000 7500 12,000 | umho
Drain-to-Source Channel Resistance rpslont Vps :0.Vgs 0.1 TkHz 200 1
w | Small-Signal Short-Circuit
Reverse Transfer Capacitanced Crgs Vps 15V.Ip SmA. I 01101 MHz 015 0.25 0.35 of
Small-Signal Short-Circuit Input Capacitance| Cg; Vps 15V.Ip - 5mA.1-01101MHz 55 ? of
Common Source Configuration
Input Admittance v, ¢ 200 MH2 04173 mmho
Forward Transfer Admittance Yy Vps 15V 7-52 mmho I
Admi T, o SmA e T T 028 8 | mmno VHE NOISE NOISE_FIGURE
Output Admittance 05 o S5URE ] 200 wee bl 200 e
"o el i i i T
Maximum Available Gain MAG 21 9B QUIVALEL
Insertion Power Gain (Fixed .,aon | Gps Vos 15V.ip SmA.t 200MH: s 16 a8
Neutralization) See Fig.1
~ POWER
Noise Figure (See Figs. 1 & 2) NF Vps 15V.Ip 5mA.t 200MH:z 25 35 a8
4 Three-Terminal Measurement. Source Returned to Guard Terminal.
*in with JEDEC Data Format JS-9 RDF-118.
* SEE FIG | FOR CIRCUIT 92Cs- 1489,
Fig. 2 - Noise figure measurement setup.
T
|
|
|
' Cy.Cy: 1.5 pF variable air capacitor: E. F. Johnson Type 160-102
= 1 or equivalent
I | C3 110 oF piston-type variable ai capacitor: JFD Type
! | VAM010, Type 4335, 0
: | Ca.Cs: 0.33pF piston-type variable air capacitor: Roanwell Type
| A (OHMITE TYPE : MH-13 or equivalent
| EXTERNAL" i 2235 0R EQUIV) |
! SHELD | | Ly: 5 turns silver-plated 0.02" thick, 0.07*0.08" wide copper
L 1000 Lo 000 __ ribbon. Internal diameter of winding = 0.25"; winding
it (o faiebeiebt ¢ length approx. 0.65". Tapped at 1-1/2 turns from Cy end
= = of winding
Lp: Same as L1 except winding length approx. 0.7"'; no tap
24K Ip:5mA
Q: MWist Voo
+I5V
All Resistors in ohms and 1 4 W * TUBULAR CERAMIC

[ apsav For characteristics curves, refer to types 3N128 and 3N143.

92CS-14892R!

Test circuit used to measure 200-MHz maximum usable power gain and noise Figure.

Fig. 1 -
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3N154

S' icon Mos TraI!Sistor N-Channel Depletion Type

For Critical Amplifier Applications in Military &
VHF Communications Equipment Operating up

RCA 3N154 is an n-channel depletion-type silicon
insulated-gate field-effect transistor utilizing the MOS®
construction. It is intended primarily for vhf amplifier
applications up to 250 MHz in military and industrial
equipment.

Because of its improved transfer characteristic and
exceptionally wide dynamic range, the 3N154 can provide
substantially better crossmodulation performance in
linear amplifier applications than conventional bipolar
transistors. The extremely low gate leakage current
eliminates diode-current loading of the input circuit
under strong signal conditions, a problem which is common
to junction-type FET’s. These features, in addition to
low feedback capacitance, permit the design of circuits
providing superior high-frequency operationand high gain
without neutralization. The 3N154 utilizes full-gate
construction and is hermetically sealed in a JEDEC
TO-72 metal package.

B Metal-Oxide-Semiconductor

ELECTRICAL CHARACTERISTICS: (At Tp =25° C)

Industrial
to 250 MHz

Maximum Ratings, Absolute-Maximum Values at T4 = 25°C:

#DRAIN-TO-SOURCE VOLTAGE, Vpg - « « - « +20 v
*DRAIN-TO-GATE VOLTAGE. VDG . . . - . . - +20
*GATE-TO-SOURCE VOLTAGE, Vg
% CONTINUOUS (dc) .. . . A +1,-8 v
® PEAKAC . et v veinneanieanees 15 v
#DRAIN CURRENT. Ip* ... ... .. e 50 mA
*TRANSISTOR DISSIPATION:
At ambient | up to 25°C . ce.. 330 mW
temperaturesf above 25°C.. . . .. ... derate at 22 mW/°C
*AMBIENT TEMPERATURE RANGE:
Y PP 35 to +175 °C
Operating « « oo vvvvennnns vee... B510+175°C

LEAD TEMPERATURE (During Soldering):

At distances not closer than 1732 inch to o
seating surface for 10 seconds maximum . 265 C

In with JEDEC Data Format JS9-RDF-118
4 Pulsed:

Pulse duration < 20 ms
Duty factor < 0.15

Measured uith Substrate Connected to Source Unless Otherwise Specified.

LIMITS
CHARACTERISTICS SYMBOLS CONDITIONS 3N154 UNITS
Min. | Typ. Max.
Vps =0, Vgg=-8V, TA=25°C - |0.0001 | 0.05 nA
Vps =0, Vg L TA=125°C - - 5 nA
* | Gate Leakage Current 1653 | vpg=0,Vgs=+1, TA=25°C - | 0.0001 | 0.05 A
Vpg =0, Vgs=+1, Ta=125°C - - 5 nA
« | Zero-Bias Drain Current Ipss Vps=15V, Vgs=0 10 15 % mA
Drain-to-Source Cutoff Current Ip(off) | Vps=20V, Vgs=8V - - 50 ©A
*| Gate-to-Source Cutoff Voltage Vgsof) | vps=15V,Ip=50,A 05| -3 -8 v
Forward Transsconductance 8fs Vps=15V,Ip=5mA, f=1kHz 5000 | 7500 | 12,000 | wmho
Drain-to-Source Channel Resistance fpson) | Vps =0, Vgs =0, f= 1kHz - 200 - Q
«| Small-Signal Short-Circuit
Reverse Transfer Capacitance Crss Vps=15V,Ip=5mA f=0.1to IMHz | 0.15] 0.25 | 0.35 oF
Small-Signal Short-Circuit Input Capacitance 4 Ciss Vps=15V,Ip=5mA f=0.1to IMHz [ - 5.5 7 pF
Input Admittance Yis Common Source Configuration -| 0.4+)7.3° - | mmho
- f = 200 MHz, . N
Forward Transfer Admittance Yis Vps =15V, ; 1-J2 mmho
Output Admittance Yos Ip=5mA -1 0.28+J1.8 = | mmho
MAG
| - 21 - @B
| MaxtlmumPAvan :)le :’:.werdl;am[ = Vps =15V, Ip=5mA, f=200MHz
nsertion Power Gain (Fixed Neutralization
* see Fig. 1) Gps BS| 16 - dB
*| Noise Figure (see Figs.1 & 2) NF Vps =15V, Ip =5mA, =200 MHz - 3.5 5 dB
*in A with JEDEC Data Format JS-9 RDF-118

4 Thiee-Terminal Measurement: Source Returned to Guard Terminal

VHE NOISE .

SOURCE 200~ MHz'
HP No 343 OR AMPLIFIER
EQUIVALENT

- IR
200-MHz NOIS"E FIGURE

FOIH POST —up No 3424 OR
AMPLIFIER EQUIVALENT

SUPPLY

* SEE FIG | FOR CIRCUIT

Fig. 2 - Noise figure measurement setup
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POWER
SUPPLY

92¢s- 489

Device Feature:

© Closely controlled IDSS — 10 to 26 mA

© Low gate leakage current — IGSS = 0.1 pA typ.

® Low feedback capacitance — Crgs = 0.25 pF typ.

© High forward transconductance — g¢s = 7500 umho typ.
© High vhf power gain — Gps = 16 dB typ. at 200 MHz

® Low vhf noise figure — NF = 3.5 dB typ. at 200 MHz

© Exceptionally good ion characterist

Performance Features

© Large dynamic range

© Greatly reduced spurious responses

© Permits use of vacuum-tube biasing techniques

® Excelient thermal stability

® Superi ion per and greater
dynamic range than bipolar transistors

TERMINAL DIAGRAM

2 3,

1 - Drain
2 - Source
3 - Insulated Gate

4 - Bulk (Substrote)
and Case

RFC
(OHMITE TYPE
2235 OR EQUIV)

SHIELD

24K Ips5mA
Q. Wise Voo
+I5V

Al Resistors in ohms and 1/4 W * TUBULAR CERAMIC
o specified 7 DISC CERAMIC

u
All Capo 92C5- 1489281

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

C3: 1-10pF pisnm-(yge variable air capacitor: JFD Type VAM-010,
Johanson Type 4335, or equivalent

5 0.3-3 pF piston-type variable air capacitor: Roanwell Type
MH-13 or equivalent

Q = 3N154

Ly: 5 turns silver-plated 0.02" thick, 0.07"-0.08" wide copper
ribbon. Internal diameter of winding = 0.25"; winding
length approx. 0.65". Tapped at 1-1/2 turns from Cy end
of winding

L2: Same as L} except winding length approx. 0.7"; no tap.

Fig. 1- Test circuit used to measure 200-MHz maximum
usable power gain and noise figure

For characteristics curves; refer to types 3N128 and 3N143.




3N159

SILICON DUAL INSULATED-GATE FIELD-EFFECT TRANSISTOR +.coumerconionon ooe

For Mikitary and Industrial Low-Noise RF-Amplifier

Applications Up to 300 MH:

The 3N159 is an n-channel silicon, depletion type,
dual insulated-gate, field-effect transistor utilizing the
MOS** construction. It has exceptional characteristics
for «f -amplifier applications at frequencies up to
300 MHz. This transistor features a series arrangement
of two sep h Is, each ch 1 having an

independent control gate.

Type 3N159 has an exceptionally low-noise figure, which
makes this type particularly suitable for critical vhf
applications. When used in a common-source con-
figuration in which gate No.2 is ac grounded, this device

M

Ratings, Absol
ot TA = 25°C

DRAIN-TO-SOURCE VOLTAGE, Vpg - - -« v oo+

Values:

GATE-No.1-TO-SOURCE VOLTAGE, leS:

Continuous (AC) -« « v v e e v v e

Peak ac

GATE No.2-TO-SOURCE VOLTAGE, Vg)g:

Continuous (dc)

Oto +20 V

-8to +1 V
8to +20 V

-8 t0 40% of Vpg V

reduces oscillator feedthrough to the antenna thereby Peak 8¢ .. ...iiei i Bto+20 V
minimizing oscillator radiation. DRAIN-TO-GATE VOLTAGE:
. . . VDG OF Vpg:«w v s e s +20 V
The 3N159 is hermetically sealed in the metal JEDEC DRAIN CURRENT, Iy
TO-72 package. Pulsed: Pulse duration < 20 ms,
duty factor < 015 ... ..l 50 mA
** Metal-Oxide-Semiconductor. TRANSISTOR DISSIPATION, P
At ambient upt025°%C L 400 mW
APPLICATIONS temperatures } above 25°C. ... ...... derate linearly at
2.67 mW/°C
©® RF amplifier in military and industrial A T TEMPERATURE RANGE:
equipment -65 to +175 °C

® aircraft, marine ond vehicular receivers
® CATYV and MATY equipment

Storage and Operating . . - - - .. . .. -

LEAD TEMPERATURE (During soldering):

At distances > 1/32 inch from seating

surface for 10 S€conds MaX. « . o v vvun.nnn 265°C
® tol y and multipl ip
ELECTRICAL CHARACTERISTICS, ot T, = 25°C unless otherwise specified
LIMITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS 3N159 UNITS
Min. | Typ. Max.
Gate-No.1-to-Source Cutoff Voltage Vaasgofty | 405 ° 116V, p = 200 sA 2 -4 v
G2§ ©
Gate-No.2-to-Source Cutoff Voltage Veaset zns - '(;GV: Ip=2006A] . | -4 v
Gl§ ©
Vgis = -20V, VGZOS =0 1 nA
Vps =0, Tp = 25°C
R v =+1V, V, =0 |
te-No:1-Leak: G1$ + Y628 1 nA
Gate-No:1-Leakage-Current Ig1ss Vg =0, Ty = 350¢
Vs = <20V, Vs = 0 )
GIS + Y628 0.2 A
Vps = 0, Ty = 1250C g
v =-20V, V =0
G2S + Y61 1 nA
Vps=0.Tp = 8%
Gate-No.2-Leakage Current 16255 3(;28 = al;rVDS Z=5‘90 1 nA
Gls=0.Ta=
v =-20V,V =0
G2S + YG1S 0.2 A
Vps = 0, Ty = 1250C s
Zero-Bias Drain Current Ipss” zDD = ’1‘4\"/' Veis =0 5 18 30 mA
G2s = *
Forward Transconductance 8s Vpp = +14V,1p =10mA | 7000 | 10,000 | 18,000 | nmho
(Gate-No.1-to-Drain) Vgas = +4V, 1 =1kHz
Cutoff Forward Tt_ansconductance Eis(off Vpp = +14V, Vgis =05V 100 umho
(Gate-No.1-to-Drain) O | vipg = 2V, 1 =1 kHz
Small-Signal, Short-Circuit ] Vps = +13V, Ip = 10 mA F
c Ds D 3 5.5 7 p
Input Capacitanced 1S | Vs = +4V, £ =1 MHz
Small-Signal, Short-Circuit, Reverse Transfer c Vps = +13V,1p = 10 mA 0.01 | 0.02 0.03 oF
Capacitance (Drain-to-Gate No.1)* rss Vgps = +4V, =1 MHz
Small-Signal; Short-Circuit Vpg = +13V, Ip = 10 mA F
Cos DS D 22 p
Output Capacitance S| Vggg = +AV, f =1 MHz
Maximum Usable Power Gain MuGg | Vop = *15V,Rg =270Q | 46 18 22 a8
(See Fig.1 for Measurement Circuit) Rg = 50Q2, f = 200 MHz
Measured Noise Figure Vpp = +15V, Rg = 270Q . a8
NF 0D N 2.5 3.5
(See Fig.1 for Measurement Circuit) f =200 MHz, Rg =500

* pulse Test: Pulse duration < 20 ms, duty factor < 0.15.
4 Capacitance between Gate No.1 and all other terminals.

Three-Terminal Measurement with Gate No.2 and Source Returned to Guard Terminal.
For characteristics curves refer to types 3N140, 3N141.

PERFORMANCE FEATURES

® wide dynamic range permits large-signal handling
before overload

® dual-gate permits simplified agc circuitry

® virtually no age power required

® greatly reduces spurious responses in FM receivers
® permits use of tube biasing techni

® excellent thermal stability

® superior dulation perf and greater

dynamic range than bipolar or single-gate field-effect
transistors
DEVICE FEATURES

® low gate leakage currents — —
Ig1ss & lgags = 1 nA mox.

® high forward transconductance - —
9¢s = 7000 umho min.

® high unneutralized RF power gain — ~
Gps = 16 dB min. at 200 MHz

® low vhf noise figure — —
NF = 3.5 dB max. at 200 MHz

TERMINAL DIAGRAM

LEAD 1 - DRAIN

LEAD 2 - GATE No.2

LEAD 3 - GATE No.1

LEAD 4 - SOURCE, SUBSTRATE AND CASE

~ arc
(OHMITE TYPE
2235 OREQUIV)

AGC
X
Vace
secs v

Tubular ceramic

Disc ceramic

Ferrite bead (1/2 used). Indiana General No. H 1742C4A-147) or
F1157-1-H or equivalent.

1 VHF plug in socket Jettron CD72-148 and CD72149(part No.7977-1)
of equivalent.

C.Cp

<

=

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

1-10 pF piston-type variable air capacitor: JFD Type
VAM-010. Johanson Type 4335, or equivalent.

Cy: 0.3-3 pF piston-type variable air capacitor: Roanwell Type
MH-13 or equivalent.

C3:

&

g

2§ turns silver-plated 0.02" thick, 0.07-0.08" wide copper
ribbon. Internal diameter of winding - 0.25" winding
length approx. 0.65". Tapped at 1-1 2 turns from Cj end
of winding.

Lp: Same as L) except winding length approx. 0.7""; no tap.
Fig.1 - 200-MHz power gain and noise-figure test
circuit for type 3N159.
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3N187

Silicon Dual Insulated-Gate Field-Effect Transistor

N-Channel Depletion Type
With Integrated Gate-Protection Circuits
For Military and Industrial Applications up to 300 MHz

RCA-3N187 is an n-channel silicon, depletion type,
dual insulated-gate field-effect transistor.

Special back-to-back diodes are diffused directly into
the MOS4 pellet and are electrically connected between
each insulated gate and the FET’s source. The diodes
effectively bypass any voltage transients which exceed
approximately :10 volts. This protects the gates against
damage in all normal handling and usage.

A feature of the back-to-back diode configuration is
that it allows the 3N187 to retain the wide input signal

Device Features

® Back-to-back diodes protect each gate against handling and in-circuit transients
® High forward transconductance — ggg = 12,000 pmho (typ.)

© High unneutralized RF power gain — Gps = 18 dB(typ.) at 200 MHz
o Low VHF noise figure — 3.5 dB(typ.) at 200 MHz

operation at maximum gain without neutralization; and,
of special importance in rf-amplifiers, it reduces local
oscillator feedthrough to the antenna.

The 3N187 is hermetically sealed in the metal JEDEC
TO-72 package.

4 Metal-Oxide-Semiconductor

Maximum Ratings,
Absolute-Maximum Values, at T 4=25°C

DRAIN-TO-SOURCE VOLTAGE, Vps - -. 0.2to +20 v
dynamic range inherent in the MOSFET. In addition, the GATE No. 1-TO-SOURCE VOLTAGE, Vg,
junction capacitance of these diodes adds little to the g::;";‘f“s (de) :g:: :g “;
total capacitance shunting the signal gate. GATE No. 2-TO-SOURCE VOLTAGE, Vgost
The excellent overall performance characteristics of ,C,Z:;"::’“ de)eevennninn.. 6 10—20(7; %VDS “;
the RCA-3N187 make it useful for a wide variety of rf- * DRAIN-TO-GATE VOLTAGE
amplifier applications at frequencles up to 300 MHz. VDG1OR VpGg +vvvvvvveen ceee 120 v
The two serially hannels with i d *DRAIN CURRENT, Ip . . ..o ovenn . 50 mA
ntrol t ke ibl ter d * TRANSISTOR D]SSIPATION Pq:
control gates make posél e a greater dynamic range At ambient | up to 25°C .. 330 mW
and lower cross-modulation than is normally achieved temperatures (above 25°C . ... ... derate linearly at
. . . . 0
using devices having only a single control element. + AMBIENT TEMPERATURE RANGE: 22 ™W/°C
- Storage and Operating -65 to +175 °c
The _two gate ) arrangementA of 4the 3N187 also fnakes + LEAD TEMPERATURE (During Soldering):
possible a desirable reduction in feedback capacitance At distances 2 1/32 inch from
by operating in the common-source configuration and ac- seating surface for 10 seconds max. 265 °c
grounding Gate No. 2. The reduced capacitance allows *In accordance with JEDEC Registration Data Format
' J1S-9 RDF-19A
—————————————— g — —————————1
r EXTERNAL SNIELD/ N
: . 4 outhut
| I - ?
| : y ferric Co. “Carbonyl ) Q = N187
| T #Ferite bead(l roferric Co. *“Carbonyl J*"
| < AT c2 5% : IB &ﬂgyn 1D; 0.063 in. thickness. y Disc ceramic.
| b 1000 ! | Al lmslols 1 ohms. * Tubular ceramic.
| (ol ! | Allcapacitors in pF
NPUT v = = Cy: 1.8-8.7 pF variable air capacitor: E.F. Johnson Type 160-104,
i . ool O et
s T2z = 1 ¢ 1.5-5 pF vauable ai capacitor: E.F. Jonnson Type 160-102,
| ! of equivalen|
T ZZ/? 3 v ! C3: 1-10 pF piston-| 1vpe vanable air capacitor: JFD Type VAM-0I0;
: 27k D a7k L 18K 2w ! 100 | Johanson Type 4335, of equivalent,
| _l_ : ReC ]_: | .Cq 0.8-4, SpF piston type variable air capacitor: Ene 560-013 of
= = = | equivalent,
! ! FP4Ton EauN) 1 Ly: 4 uins silver-lated 0.024n. thick, 0.075.0.085-n, wide, coppr
(SR, (T e e e e e ——— — — tibbon. Interal diameter of winding = 0.25 in, winding length
e e = approx, 0,08 in,
000 36 K 1 120 K 1000 Voo Ly 412 turns silver- plaled 0.02-1n thick, 0.085-0.095-1n. wide, §°16-in.
15V 1D. Cort =.90 n,

g

Fig. 1-200-MHz Power gain and noise-figure test circuit

COMMON — SOURCE CIRCUIT, GATE No 1 INPUT
AMBIENT TEMPERATURE (Ta)25°C
FREQUENCY (1) = 200 MHz
ORAIN - TO-SOURCE VOLTS (Vpg) =I5
GATE No.2 - TO-SOURCE VOLTS (Vgzs)*4

GAT OURCE VOLTS (Vg)s) VARIED
L g

NOISE FIGURE (NF)— dB

8
DRAIN MILLIAMPERES (Ip)

92CS— 1511081

Fig. 3- NF vs. Iy
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CIRCUIT,GATE NoJ INPUT.

POWER GAIN (Gpg)—dB

B o 1 6
GATE No. 2: SOURCE VOLTS (Vg2g) 92cs-15049R1

Fig. 4- Gps vs. VG2s

Applications

e RF amplifier, mixer, and IF amplifier in military, and
industrial communications equipment

o Aircraft and marine vehicular receivers

o CATV and MATV equipment

e Telemetry and multiplex equipment

Performance Features

@ Superior cross-modulation performance and greater
dynamic range than bipolar or single-gate FET's

o Wide dynamic range permits large-signal handling
before overload

e Virtually no agc power required

o Greatly reduces spurious responses in FM receivers

TERMINAL DIAGRAM

LEAD 1-DRAIN

LEAD 2-GATE Neo. 2

LEAD 3-GATE No. 1

LEAD 4-SOURCE, SUBSTRATE
CASE

COMMON -SOURCE CIRCUIT, GATE No. 1 INPU

AMBIENT TEMPERATURE (Ta)»25°C

FREQUENCY (1)* 200 MHz

ORAIN~-TO- SOURCE VOLTS (Vps)*15

GATE No I- VOLTAGE (Vgis) IS ADWSTED
FOR Ip*IOMAWHEN V25 *4V

GAl

NOISE FIGURE (NF) —dB

4 5
GATE No. 2- TO-SOURCE VOLTS (Vg2s)

92Cs— 1510981

Fig. 2- NF vs. Vg2s

COMMON SOURCE CIRCUIT

MAXIMUM AVAILABLE GAIN (MAG)-d8

o 100 300 400

200
FREQUENCY (1)-MHz

Fig. 5- MAG. vs. f

9255-4086




ALimited only by practical design considerations.
1 Capacitance between Gate No. 1 and all other terminals

OPERATING CONSIDERATIONS

ELECTRICAL CHARACTERISTICS, at Tp = 25°C unless otherwise specified CONNON SOURCE GIRCUT sasssssses
LlM'TS " AMBIENT TEMPERATURE (Tp)e25°C ; w
CHARACTERISTICS SYMBOL TEST CONDITIONS o . e LA £ %] Cmam cLoamrenes tigie 10 H e
in. . X 3 GATE No 2-TO-SOURCE VOLTS (Vgps)«+4 3
E T T 3
Vpg=+15V, Ip =50 A 1 H
* [Gate No. 1-to-Source Cutoff Voltage v 03 ''0 052 |4 |V L HHEE H i !
G1S(off) Vgas =V 2, 1 ;} j;l ol :
= = ] 1 Jeam o w
-Ic:te No. 2:to-Souce Cutoff Voltage Veasioft VDs - 15V, Ip =30 kA asl2 |4 |V 2 HHH z
GI§ = 5 : 2
3 s aaEe sas: ]
* |Gate No. 1-Terminal Forward Current 1G1SSF Vgis=+1V |Tp=25°C i Bl . nA g v Ssssos o 3
Vg2s = Vps =0 Ta =100°C - - |5 wh 5 5823 33s; H]
i Vs =6V Tp=25°C - - |50 nA z T T Z
* [Gate No. 1-Terminal G1S A=< e HIE
[ e No. 1-Terminal Reverse Current IG1SSR Vggs = Vps=0 [Ta=100°C - s ) o 1 qh : s
5 10 5
* |Gate No. 2-Terminal Forward Current ! Vgas=+6V  |Tp=25°C - il nA DRAIN-TO-SOURCE VOLTS (Vpsg)
l G2sSF Vrs - Vps-0 [To=T00°C —T A os sacs-s3azm
; VG2s -- Tp-25°C - I% | e Fig. 8- y;s vs. Vps
*|Gate No. 2-Terminal Reverse Current 625=-6V 1°A is
rminal Reverse Curren Ig2ssR Vg1s =Vps=0 W T — — A
Vps = +15V
*|Zero-Bias Drain Current Ips Vgos = +4V 5 (15 (30 mA
ICOMMON - SOURCE CIRCUIT
Yois -0 T O
[ Y(f): z
Vne = = DRAIN MILLIAMPERES (1g) =10
N I L I ) e ol R =
! x 0
* [Small-Signal, Short-Circuit Input Capacitancet | Cigg 40 [6.0 [85 | oF 2%
*[Snal-Sinal sn;m-gi;:un, . Vps - +15V, Ip = 10 mA oasloos loss | of <3
everse Transfer Capacitance - . 005 0. . p g7
(Drain-to-Gate No. )4 1SS Vazs = ¢4 V.1~ 1MHz E
*[small-Signal, Shot-Circuit Output Capacitanc. | Cogs - e T- | oF 3y
g
[Power Gain (see Fig. 1) Gps 6 (18 |2 | 8
58
Eximum Available Power Gain MAG - |2 - d8 Eg
kﬂaximum Usable Power Gain (unneutralized) | MUG - |20a - dB °e
[Noise Figure (see Fig. 1) NF - 135 [45 d8 I 2 3 4 85 6 7 8 9 10 Il i2 I3 1418
* lMagnilude of Forward Transadmittance 1¥gsl Vpg =+15V,1p =10mA - |12, = |pmho ORAINCTO"SOURCE VOLTS (Vos) 92¢5 - 1483
* [Phase Angle of Forward Transadmittance o Voas = +4 V. 1 = 20 Mz - |-3 - | Degrees Fig. 9- yos vs. VDs
[Magnitude of Reverse Transadmittance 1Yyl - |5 i
Angle of Reverse Transadmittance s - |- ~ | Degrees
* |Input Resistance Tiss - |0 L g An-ur-svguu:czzl:vl;gg':m=zs'c §
* |Output Resistance T - |28 | - [« S 15 OmAme ML AMPERS (im0 g
0ss = |%aTe w0 5-o-soumcePvours (Vgos)++ 4 [os 5
Gate-to-Source < ]
* |Forward Breakdown Voltage: cate No. 1 §§ I s
te No. V(BRIGISSF IG1SSF = 1G2sSF = 100 A 6.5 |10 - v H ]
Gale No. 2 'VipRiGassF o3 o3
i3 H
‘ gale-lo-&om:d v B 1 Hil e
*[Reverse Breakdown Voltage: g e
Gate No. 1 V(BRIGISSR 1G1SSR = 1G2ssR =-100 wA -6.5(-10 | - v 3= s
Gate No. 2 'VL)G—(smzssn % E
z 2
H ]
: i

& Theee-terminal measurement with Gate No. 2 and

Source returned to @round terminal.
*in with JEDEC

Data Format JS-9 RDF-19A

The flexible leads of the 3N187 are usually soldered to the

circuit elements.

As in the case of any high-frequency

semiconductor device, the tips of soldering irons MUST

be grounded.

° s 10 )
DRAIN-TO-SOURCE VOLTS (Vps)
9255-4087

Fig. 10- y¢s vs. Vps

AMBIENT TEMPERATURE (Tp)+25°C I 1 H{COMMON -SOURCE CIRCUIT,GATE No.| INPUT| § | comwon-source circuir @
amang DORAIN- VOLTS (Vpg) =I5 H []AMBIENT TEMPERATURE (Ta)=28°C H mm{lw_‘w =peC w
18| ina sas ¥ H DRAIN-TO-SOURCE VOLTS (Vpg)*!5 = |oram mrs o) « 10 E
\aryies T GATE No.I—VOLTAGE (Vgig) IS ADJUSTED = |GATE HO. 2.TO- SOURCE VOLTS (Vgz9=4 ?
" 1 FOR Ip *IOmA WHEN Vgag*4 V g ;:
> 7 ™ No.2 AT AC-GROUND POTENTIA 2 T o F
8 2 B 5 t H
M ] §|,n 4 5 £
3
g I g ¢ 0.7 g
E 2 s w ©
F T ] g ]
z HeH :s ] 8
H T H 805 g
\TE No.2-TO-SOURCE & & 5
VOLTS Jowiia: 5° e 0w
HHHHH T + § ¥ asn g
AiESERERESEEERAI T = Tt 1Yl H
[ iSasEssaRs NSRS RREA; 1 o I
- -4 E) I

Fig. 6- Ip vs. VG5

92¢S-14790R2

- -1
GATE No.2-TO-SOURCE VOLTS (Vg2s)

92CS ~1441R

Fig. 7- Ip vs. VG2s

DRAIN-TO-SOURCE VOLTS (Vpg)
5453

Fig. 11- y,5 vs. Vps

447




3N

187

COMMON SOURCE _CIRCUIT [COMMON - SOURCE CIRCUIT (COMMON - SOURCE CIRCUIT N 4
AMBIENT TEMPERATURE (Ty-23° C - AMBIENT TEMPERATURE (Tp ) =28°C w u'éuzlcv‘u‘}’z‘%'“"‘ (Ta)-25°¢ g
@, FREQUENCY (1)*20 2 2 FREQUENCY (1) » 200 MHz % 19ORAIN-TO- SOURCE VOLTS (Vog)®I5 &
H ORAIN-TO- souuc: vous (Vpg)* IS 3 2 5/DRAIN-TO-SOURCE VOLTS (Vpg)® 15 o GATE NO 2 -TO- SOURCE vousna )4 B
3 | GATE N0.2-TO- SOURCE VOLTS M2s) 2 8 2°|GATE NO.2-TO-SOURCE VOLTS (Vg2s)* 4 £ 25" B
H 17 b} =2 - T 1 l
H * =532 2 HH t ¥ H
3 1T | 33 z ¥, T H
b H iY 23 zZ. 1y T £
s, 9 £ w3 3 0 i
w 2! o3
¢ 1 8 i3 3 } |
H i : 3 is H -
5 b s Buw SL ] +T H
H i s zy .
H 3 2 88
z 2 S 8= H §
§os 2 v s %
@ 29 w o
s - £3 s g
g 2 33 £ H
b z
= < 1 T E
0. 2 I H -100 £
1 03 S 6 3
ORAIN MILLIAMPERES (Zg) ORAIN MILLIAMPERES - (Ip)
»258-4008 DRAIN MILLIAMPERES (Ip) 9255- 4089
92es- 147768
. . Fig. 14- vs. ||
Fig. 12- y;s vs. Ip Fig. 13- yos vs. Ip 9 s D
[CORON-SOURCE CIRCUIY COMMON-SOURCE CIRCUIT
] et rewrerature (1 23 - ‘ﬁ.,‘é?"; %u:vczzlﬁ'u:t‘(’m- 280¢ AMBIENT TEMPERATURE (T4)» 25°C
oosloaeuE ...D'g’%:";, o g g || FREQUENCY (1) = 200 MHz - FREQUENCY (f) * 200 MHz
- SOURCH . ; £ 12| Cmath - T~ SOURGE VOLTS Von) =13 2 « | DRAIN-TO- SOURCE VOLTS (Vpg) 15 2
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§ s d HY E H z
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s255-4080
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Fig. 15-y,5 vs. Ip Fig. 16- y;s vs. VG2s Fig. 17- yo5 vs. VG25
N s | COMNON.SOURCE CIRCUIT " COMMON_ SOURCE CIRCUIT
4| KBIENY TORSERATORE LT + 28°C g £ |ausient AAPETYS & AMBIENT TEMPERATURE (To)» 25°C
2 |FREQUENCY (1) = 200 MHE § |Frecuency (- 20 whe g § |oRam-To-sounce VoLts
z REQUENCY (f iz ® . Ty 0 g 6/ DRAIN MILLIAMPERES (Ip)*
=15 orain +TO-SOURCE VOLTS (vos) = I3 3 [DRAIN.TO-SOURCE VOLTS (Vps) M H .
£ | GATE NO.I-TO-SOURCE VOLTS ( Vys) *~0.6 ¢ o [SETVGISFOR Ip - 10mA AT VG2g = 4V I : | GATE NO 2-T0-SOURCE fours Vg2gh+:
- w 2
g HH § ¢ *3 1o
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ES v -} 3 w £ g s
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19. 18- yfs vs. VG2s§ 9- Yrs ¥s- VG2§
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g[S IS g § [ R s ! e e g 1 :
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Fig. 21- yos vs. frequency
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Fig. 23.- y s vs. frequency




