G E SOLID STATE
Small-Signal MOSFETs
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3N200

Silicon Dual Insulated -Gate .

Field-Effect Transistor

With Integrated Gate-Protection Circuits

For Military and Industrial Applications up to 500 MHz

Applications

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

communications equipment
e Aircraft and marine vehicular receivers
o CATV and MATV equipment
e Telemetry and multipiex equipment

RCA-3N200% is an nchannel silicon, depletion type, dual
insulated-gate field-effect transistor.

Special back-to-back diodes are diffused directly into the
MOSA pellet and are electrically connected between each
insulated gate and the FET’s source. The diodes effectively
bypass any voltage transients which exceed approximately
310 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 3N200 to retain the wide input signal dynamic
range inherent in the MOSFET. In addition, the low junction
capacitance of these diodes adds little to the total
capacitance shunting the signal gate.

The excellent overall performance characteristics of the
RCA-3N200 make it useful for a wide variety of rf-amplifier

Maximum Ratings, A bsolute-Maximum Values, at T4 = 250C

DRAIN-TO-SOURCE VOLTAGE, Vpg.... -0.2to +20 v
GATE No.1-TO-SOURCE VOLTAGE, VGg1s:
Continuous{de) . ...o.veiiiieiaty Gto+3 v
PeakdC .....cvenvesoncrarsasanne -6 to +6 \
GATE No.2-TO-SOURCE VOLTAGE, Vga2s:

. Continuous {de). ...t -6 to 30% of Vps V)

I Peakac . .o.covnnvrrenctnoerannn -6 to +6 v

i = DRAIN-TO-GATE VOLTAGE,

! VDG1ORVDG2 ........ou.ets +20 v
#DRAIN CURRENT,Ip ............ 60 mA
= TRANSISTOR DISSIPATION, PT:

At ambient } upto259C ..... 330 mwW
temperatures § above 250C ..... derate linearly at
2.2 mW/°C
* AMBIENT TEMPERATURE RANGE:
Storage and Operating .......... -65 to +1756 oC
LEAD TEMPERATURE (During soldering):
At distances 2 1/32 inch from
seating surface for 10 seconds max. 265 oC

#|n accordance with JEDEC registration data format (JS-9 RDF-19A)
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applications at frequencies up to 500 MHz. The two
serially-connected channels with independent control gates
make possible a greater dynamic range and lower cross—
modulation than is normally achieved using devices having
only a single control element.

The two-gate arrangement of the 3N200 also makes possible a
desirable reduction in feedback capacitance by operating in
the common-source configuration and ac-grounding Gate No.
2. The reduced capacitance allows operation at maximum
gain without neutralizalion; and, of special im-
portance in rf-amplifiers, it reduces local oscillator
feedthrough to the antenna.

The 3N200 is hermetically sealed in the metal JEDEC TO-72
package.

4 Metal-Oxide-Semiconductor.
& Formerly developmental type TA7684

Performance Features

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

e Wide dynamic range permits large-signal handling
before overload

o Dual-gate permits simplified agc circuitry

e Virtually no agc power required

e Greatly reduces spurious responses in FM receivers

Device Features
e Back-to-back diodes protect each gate against
handling and in-circuit transients
e High forward transconductance —
g¢s = 15,000 pmho (typ.)
o High unneutralized RF power gain —
GpS = 12.5 dB (typ.) at 400 MHz
= 19 dB (typ.) at 200 MHz
o Low VHF noise figure — 3.9 dB (typ.) at 400 MHz
3.0 dB (typ.) at 200 MHz
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G E SOLID STATE I

sman-signal MOSFETs
ELECTRICAL CHARACTERISTICS LIMITS
at Ty = 25°C SYMBOLS TEST CONDITIONS " UNITS
unless otherwise specified Win. | Typ. j Mex.
*1 Gate No, 1+to-Source Cutoff Voltage Vgigoff) xg:; *liz'_ fp=801A 01| -1 -3 v
=+
Vpg=+15V,Ip=50uA
| cate o, posouce e vatage | VG20 vere-0 0 BN ER R
- Ta=5%] - -
+| Gate No. I-Terminal Forward Current Ig18SF zg;g - ;:)\st OlT: - igo% _ _ 52 :'3\
=l =250 - -
*| Gate No, 1-Terminat Reverse Current iGISSR :,g;g - V;\sl - OF’; _ ?00"00 _ - 52 ::
= =250 - -
| Gate No, 2-Teminal Forward Curreat lgassF \Jgig =\;§:= Ollﬁ _ ?mgc _ _ 52 ::
= -] - -
«] Gate No. 2-Terminal Reverse Current IgassR zgzlg - V‘:)\sl=0 .Tr": - fgofc ~ _ 52 :‘7\
+| Zero-Bias Drain Cument ns ‘62:;:}2 x' Vais=0 | o5l 50 n| m
*| Forward Transcanductance -
(Gate No. -to-Drain) Bfs f=1kHz [10,000{ 15,000 20,000 nmho
small-Signal, Short-Circuit input .
Capacitance Ciss 40 | 6.0 | 85 pF
+| smalt-Signal, Short-Circuit, Vps=+16V
Reverse Transfer Capacitance Crss lp=10mA f=1MHz §0.005] 0.021 0.03] pF
(Drain-lo-Gate-Ho, 1)* Vag - +4V
small-Signal, Short-Circuit Quput _ _
Capacitance' Coss j 0 SF
*| Power Gain (see Fig. 1) Gpg 10} 125) - d8
Naise Figure (see Fig. 1) NF f=400MHz} - |'3.9|60 | dB
*| Bandwidth BW Bl - 3B | MHz
+| Gate-to-Source Forward
1 -
Breakdown Voltage Gate No. 1 v G1SSF =
d (BR)GISSF =1 Vgog=Vps=0
losop=| SBZTST ) 6o | _ f | v
Gate No. 2 V(BRIG2SSF 100:A Vg1s=Vps =0
*| Gate-to-Source Reverse 1G1SSR =
Breakdown Voltage Gate No. | V(BR)GISSR IgossR = | Vaas = Vpg =0 5 .
100 A 6, - |- v
. Gate No, 2 V(BR)GZSSR © Veis=Vps =0
teapacitance between Gate No. 1 and all other terminals. . OPERATING CONSIDERATIONS
#Three-terminal measurement with Gate No. 2 and The flexible leads of the 200 are usually soldered to

Sowsce returned to guard terminal,
#[n accorgance with JEDEC registration data farmat

the circuit elements. As in the case of any high-fre-
quency semiconductor device, the tips of soldering

(4S9 ROF-19A}

irons MUST be grounded.

ourrer Al resistances in chms

| %/“ All capacitances in pF
neer. | & Cy, Cg: 1.3-5,4 pF variable ait capacitor:
P % Hammerland Mac 5 type or

equivalent

C3:1.9-13.8 pF variable air capacitor:
Hammetland Mac 15 type ot
equivalent

i

410
[ CER DISE.

—— __.ll_.©_ _|

it
- ?_‘ 1) Cy: Approx, 300 pF - capacitance form-
R 7:’ K '-“‘é =—;:U%rtl»\£!‘{g ed between socket cover & chassis
T 1 _L“‘\"WFFI Cg: 0.8-4.5 pF piston type varlable
= air capacitor: Erie 560-013 or
L 10 _, equivalent
—_— — Ly.Ly: Inductance to tune circuit
Vos =
+15Y
LY

Fig. 1 - 400 MHz power gain and noise figure test circuit
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Typical Characteristics
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Fig. 4-1p vs. Yps§

Fig. 5-Vagce vs- VGIs

y and s Parameters vs. Frequency

TEST CONDITIONS: Drain-to-Source Voits (Vps) = 15, Drain Milliamperes (ip) = 10,
Gate No. 2-to-Source Yolts (Vgog) = 4

CHARACTERISTICS SYMBOL FREM‘MHZ) ] UNITS
10 0 Ei 400 500
Maximun Available Power Gan MAG 3 A s 13 10 (]
Waximum Usable Pewer Gam {Unneutrahzed)® | MUG 2 2 .5 1 10 dB
Y Paraceteis
{nput Conduclance 25 0.25 0.8 20 16 6.2 m~ho
Inpul Susceptance bs 34 58 8.5 1.2 155 enha
Wagnitude of Forward Transadmifiance yisl |53 5.3 154 155 {163 rmho
Angle of Forward Transadmiltance LYfs -1 -5 -3 -4 | -60 degrees
Output Conductance [ 0.15 | 03 05 0.8 L1 rrho
Qutput Susceplance b 15 27 36 425 |50 omho
de of Reverse Tl | ¥esl 0012 { 0025 | 005 oM | 0.% rmho
Angle of Reverse Transadmiltance Ly -80 | -% 0 14 20 | degees
§ Paanelers
Maguitude of (npat Reflection Coelf, |sisl 097 | 080 0.84 078 | 0.0
Aagle of Input Reflection Coeff. LS Bl -3 -5 -68 | ~B2 | degrees
Magnitude of Forward Transmission Coeif. 155 1.50 140 L5 1.1 09
Angle of Forward Tsansmission Coeff, LS5 153 KE] 112 90 10 degress
Mangitude of Output Reflection Coeff, {Ses| 0985 | 095 0.93 0.92 | 091
Angle of Qutput Reflection Coeff, LSgg -15f -16 -2 -8 | -3 | degrees
Wagnitude of Reverse Transmission Coeff, |ss] 0.001 | 0.0025| 0.005| 0.010] 0.0165
Aagle of Reverse Transmission Coelf. AN 100 125 9] 150 | 142 degrees

*Limited only by practical design considerations

H AMBIENT TEMPERATURE (Ty) = 25°C H
] DRAIN-TO-SOURCE YOLTS (Vps) = 15 i
> 11 'v]
15 X T 15 NS
g
ST 2
Ry [Eug] ) a4
125 o s o s
) & £ $
- "
&
£ o & £ §
e § % § / 7
2 & 2 o rar. AMBIENT TEMPERATURE (T)) = 25°C
R - == 3 s poff 'V, DRAIN-T0-SOURCE VOLTS (Vpg) = 15
2 ) = > :
: § 1z z g H H
g s & = s & 1
8 & e IG'
2.5 25
(- 5 i e -0.5
[ INEESE] 1 i1
) 7 0 1 4 5
GATE NO. 1-TO-SOURCE VOLTS (Vg1s) GATE NO. 2-T0-SOURCE YOLTS (Vg25)
kraactiviy 554573
Fig. 2-1p vs. VG1s§ Fig. 3-1p vs. YG2s
ANBIENT TERPERATURE (Ta = 5°C TR AHE R 0
, 2-TO- vV EY nnsu A NEERE ]
GATE NO. 2-TO-SOURCE VOLTS IVgae) = 4 T HHHE .‘
15 n OLTS (vgis) = 08 -5
GATE NO. 1-T0-501 IS " % Gog AMBIENT TEMPERATURE {Ty) = 25°C
H 06 MAX. PONER GAIN (Gys) = 048
- 06 -
12.5 -0 H : ‘ 0.50 §
2 t 9 NEpLYI = e
W 1w 1';,-15 ri NGS 0.25 g
& S >
e J e w
= A = ri o
S .2 = A 0 g
378 = 1 iy ] 7 L -
= 1 [ .
z o T o e
E u 0 =3 =
e 5 o n 0.25
g H = : 2
= 1 : i 0503
2.5 M 30 I -0.508
-0.4 -y
- LI | 1 [N
11T 1l HI
) 2 0 3 1 1 ] ] 0 I H 4 s s 7
DRAIN-TO-SOURCE VOLTS (Vps) AUTOMATIC GAIN CONTROL VOLTS (VAGc)
42854520

5255-4581
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Small-Sianal MOSFETS
3N200

01E - 15016

Typical y Parameters vs. Yps

ARBIENT TEMPERATURE (T) = 25°C

FREQUENCY (1) = 400 KHzx

DRAIN MILLIAKPERES (Ip) = 10

GATE NO. 2-TO-SOURCE VOLTS (Vg25) = 4

D

T-3F2S

ANBIENT TERPERATURE (T)) = 25°C

FREQUENCY {f) » 400 WHz

DRAIN RILLIAMPERES {Ip} = 10

GATE NO. 2.TO-SOURCE VOLTS {Vgag) = 4

'
i)
£
w
“
E = g
3 3 & 128
E] = ®
A % 2
3 - : g v
w 2 ]
g % ¥ ]
£3 T e g e
Y b LT Il w z
g % g
o2 o 2 2 s M bos
s g 8.,
z H Zz Us
z = =
¥ 5 S35
2
T 3= N
N 3% a3
[] ) 5
] 2 5 8 10 12 ] 16 4 3 8 10 [ " 16 8 2
DRAIN-TO-SOURCE YOLTS (Vps) DRAIN-TO-SOURCE YOLTS (Vpg)
9285452 554583
Fig. 6-y;s vs- YDS Fig. 7-yos vs. VDS
AMBIENT TEMPERATURE {Tj) = 25°C 1 ANBIENT TEMPERATURE (Ta) = 25°C v
FREQUENCY (N = 400 MH2 A ) 4] FREQUENCY (f) = 400 WHz g
DRAIN RILLIAMPERES (Ip) = 10 u o w T |ORAR MILLIAMPERES (Ip) = 10 &
Y GATE NO. 2-TO-SOURCE VOLTS (V29 = 4 FHHHH N '@ g GATE NO. 2-T0-SOURCE VOLTS (Vg2s) = 4 3
Z BN S < H ')
: it cizicisascdin CY I :
£ -0y z L
3 . w S Lns w
< SRENE o] x - =]
bl z X z
% T =< E E
= H -0E g 2 o E
= 1 E w NER H
g T maN ] 2 . 2
g - il 3 g H 2
ﬁm 15 _30 X ES 1.5H -5 %
E g | ] nE = - -
i 1+ - u. T i
5= | HH 8 ] ]
wd nuS i g 82 50 w
ag w0 } —40 Z S= -0y
b= an S EEEN N ] [ (= 1]
e +— HaH 4 o b = &
iy ERuEAEREn= IR 53 L
=5 RN i H-5¢ o =25 -75 w
i P H grirs 3 Tres) -1 2
it e ] ] £ It =
I3 1
0 2 s 6 O 10 [0 % 2 ‘ 6 8 0 uoon
DRAIN-TO-SOURCE VOLTS (Vps) DRAIN-TO-SOURCE VOLTS {¥ps)
FSSHY TI55-4585
Fig. 8-yfs vs- YDS Fig. 9-y:s vs- VDS
Typical y Parameters vs Ip
ARBIENT TEMPERATURE (T,) = 25°C AMBIENT TEMPERATURE (Tp) = 25°C
FREQUENCY (1) = 400 MHz FREQUENCY (f) = 400 HHz
DRAIN-TO-SQURCE YOLTS (Vpg) = 15 DRAIN-TO-SOURCE VOLYS {Vps) = 15 ]
GATE NO. 2-TO-SOURCE VOLTS (Vg2g) = 4 GATE NO, 2.TO-SOURCE YOLTS (Vgas) = 41 -
8 a 8 8
=1 = TT E4
E 2 -1 1 E S
= E ha] T 5 2
43 3 = T =
2 M 2 EH b T
F HH = i 1] as PETOPCEE LR 4
‘l o ] ) —— - s B
%, [l = E : [
2 'H qis S o FHH-H 5]
- v -
g H = T g Z 30 S
£ 3 ] s 2 G o 2 H3 &
Y " 35 = w
3 u 11 [ ] 'TH 1 2
2 z ]
é = T o v
Q2 z HHHH 10 '3_ 9 e HHEH-AH 2 g
3 HH H & H H E
3 - g E H 8
i 5 3 0 S 1
uEN P H
0 1 munll
] 0 H " 1 [) 2 0 1] ] 6
DRAIN HILLIAMPERES(Ip) DRAIN MILLIAHPERES (Ip)
w58 02554597
Fig. 10-y;is vs. Ip Fig. 11-yqe vs. ID
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Small-Signal MOSFETs

. 3N200
3875081 G E SOLID STATE 01E 15017 D ‘r::;rias;
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AMBIENT TEMPERATURE (Tj) = 25°C AMBIENT TEMPERATURE (T,) = 25°C
FREQUENCY (f) = 400 MHx FREQUENCY (f) = 400 MHz g
DRAIN-TO-SOURCE YOLTS (V| ? =15 w ORAIN-TO-SOURCE YOLTS {¥ps) = 15 g
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Fig. 12-y4s vs. Ip Fig. 13- y,s vs. Ip
Typical y Parameters vs. YG2§
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Fig. 14- y;s vs. YG2§ Fig. 15- yos vs. VG2§
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Fig.16- y¢ vs. YG25 Fig. 17- y,s vs. Y628
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AMBIENT TEMPERATURE (Ty) = 25°C
DRAIN-TO-SOURCE YOLTS (Vpg) = 15
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Fig. 18- gfs2 vs- V62§ vs. VoIS

ANBIENT TENPERATURE (Tp) = 25°C T

FREQUENCY (F) = 400 iH: )
g BSHHIELC A TERMINAL DIAGRAM
£ [NOIEFIGURE = 4048
é 15
8
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5 3.548
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g 304
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g
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~ns -0 -5 =15 125 -2.5 LEAD 1-DRAIN
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Fig. 20- Noise figure vs. generafor source admittance AND CASE
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