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. Small-Signal MOSFETs N . 01 15019 b ‘EZ‘_Z_S——

3N204, 3N205, 3N206

Silicon Dual Insulated-Gate
Field-Effect Transistors

With Integrated Gate-Protection Circuits for VHF TV
Applications

3N204 — RF Amplifier 3N205 — Mixer
3N206 — TV IF Amplifier

Features:

8 Low Cps — 0.03 pF max.

w High |Ys| — 14 mmho typ. for 3N204
and 3N205

m Integrated gate-protection diodes

The RCA-3N204, 3N205, and 3N206 are n-channe! silicon, capacitance allows high-gain stable operation without
depletion type, dual-insulated gate, field-effect transistors in- neutralization. The 3N205 is specified for low noise vhf mixer
tended for vhi TV applications. {ntegrated back-to-back diodes applications. The 3N206 is intended for use in tuned high-
protect the gates from excessive input voltages. frequency amplifiers such as TV if strips.

The 3N204 is intended for use in vhf rf amplifiers and delivers
linear, low-noise ampiification. its extremely low feedback

Maximum Ratings, Absolute-Maximum Values at Ta = 25°%

*DRAIN-TO-GATE No. 1 VOLTAGE. ... covvnvenrneamnnrsrnnenrmneerrrenes T R EERTE R 0V
. + DRAIN-TO-GATE NO. 2 VOLTAGE .. ..o svsrnreenenssnansecesn s sssse e s s s e s s E T 3V
E ¢ DRAIN-TO-SOURCE VOLTAGE ... venvnressnsseensansnsa s s s ssasse s ettt s s s s T 25V
« GATE No.1-TERMINAL FORWARD CURRENTA L ...ttt eeut s e s ettt n e 10 mA

* GATE No.2-TERMINAL FORWARD CURRENTA .,
« GATE No.1-TERMINAL REVERSE CURRENT.. ..

+ GATE No.2-TERMINAL REVERSE CURRENT ... ... .ouvnuencnnsumnscnenes st et st o i e e
+ CONTINUOUS DRAIN GURRENT. . ... vvsesenesnesnsees st asas e ss s st s s et T 50 mA
* DEVICE DISSIPATION:
UP 10 Ta = 25 s veeeveaensonss e eesc e s s s et 360 mW
ADOVE Ta = 25°C dOrat INBAMY. . . .. ovoeereenenenneneeeeanus e e s s s s e T 2.4mW/°C
UP 10 To = 2B%C . 1. eeenenessnseeee s mass s ese s s s s s T 1.2W
] ADOVE To = 25°C GEIALE HNBBNY . .+« <. vvvveeescesnssss s snsesn s snsr e s i s st st e T 8 mW/°C
| * AMBIENT TEMPERATURE RANGE:
) OIBHNG. e« e e s e e e e e e e e e e m e s s —65 to +175°C
SROTAGE. « « oo v e e ee e e e es s as e nae e o e s e —65 to +200°C
« LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case for 10 SECONMS MBX. 4. ohvnrrrnonerrnsnrasbontanasssaneens +300°C
A Forward gate-terminal current is the current into a gate terminal with a forward-gate-to-source voltage applied.
i This voltage is of such polarity that an increase in its magnitude causes the channe! resistance to decrease.
i . « In accordance with JEDEC registration data format (JS-9 RDF-19B).
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ELECTRICAL CHARACTERISTICS, At Tp = 25°C (untess otherwise specified)

K] S
CHARACTERISTIC TEST CONDITIONS MINMrh:AX UNITS
* | Drain-to-Source Breakdown Ip = 10uA, ’
Voitage, V(BR)DS Vgi1s=VG2s= —-5Y 25 - v
*| Gate No.1-to-Source Forward Len=10mA. Vanc=Ving=0 ol 30 v
Breakdown Voltage,V(BR)G1SSF1 G1=1UmA, VG2s™VDs ¢
*| Gate No.1-to-Source Reverse Len= —10mA, Vanc=Vpe=0 6 v
Breakdown Voltage, V(BR)G1SSR1 G1~ ~19MA VG28TVDS™ - -30
* | Gate No.2-to-Source Forward L= 10mA, Ve 1=V =0
Breakdown V°""’99:V(BR)GZSSF1 G2=19mA, G1S,_ DS” 6 30 v
*| Gate No.2-to-Source Reverse
Breakdown Voltage, V(gR)G2ssR1 | |02 —10mA, VG1s=Vps=0 | -6} -30 v
*| Gate No.1-Terminal Forward VeereeBY. VeipeeVine=0 )
Current, 1G15SF G1575V. VG257VDs® i nA
*{ Gate No.1-Terminal Reverse Vgis= —5V. TA=25°C - |-10 nA
Current, IG1SSR Vg2s=Vps=0 Tp=150°C[ — [-10 | wA
*{ Gate No.2-Terminal Forward Ve ~ _
Current, IGossE G2578V. VG15™VDs™0 - f 0] A
*| Gate No.2-Terminal Reverse Vgas= —5V. TA=2’5°C - -10 " nA
Current, 1G2sSR Vgis-Vps=0  |Tas1s0c] - [-10 | uA
*| Zero-Gate No.1-Voltage Vpg=15V. VGIS=0, 3N20‘; 6 | 30 A
- Drain Current, IDS2 VGZS=4V 3:286 g ?g m
Vpg=15V,
*| Gate No.1-to-Source Cutoff Vg§s=4v 05| -4 v
Voltage, VG1s{off) 1p=20uA )
Vpg=15V,
*| Gate No.2-to-Source Cutoff VDS 0 02| = v
Gis™ -y
Voltage, VG2S(Off) |D=20;1A
*| Smalt-Signal Common-Source Vps=15V. 3N204 10 22
Forvgard Transfer Admittance, :’/G1 S=3'V 3N205 10 22 | mmho
lygs! G274V,
' * [ Small-Signal Common-Source VeaeeTBY. Vena=dV
Reverse Transfer Capacitance, I|§)§_1 0 m'A ?-Z-SI—MH'Z 0.005 | 0.03 pF
Crss " o

*| accordance with JEDEC registration data format (JS-9 RDF-198).

1. All gate breakdown voltages are measured while the device is conducting rated gate current.
This ensures that the gate-voltage-limiting network is functioning properly.

2. This characteristic must be measured using pulse techniques {tyy = 300us, ‘duty cycle K 2%).

3. This characteristic must be measured with bias voltages applied for less than 5 seconds to
avoid overheating. The signal 1s applied to gate No.1 with gate No.2 at ac ground.

PE———————— e
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Small-Signal MOSFETs
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3N204, 3N205, 3N206

OPERATING CHARACTERISTICS at Ty, = 25°C

CHARACTERISTIC TEST CONDITIONS - LIMITS UNITS
Min. ‘ Typ.l Max.

3N204
*| Common-Source Spot Noise

Figure, NF - — 35 dB
*| Small-Signal Common-Source| VpD=18 V, VGG=7V,

Insertion Power Gain, Gps f = 200 MHz, See Fig.13 20 ~ 1 28 dB
*{Bandwidth, BW 7 - 12 | MHz
*| Gain-Control Gate-Supply | VDD=18 V, AGps=—304B,1

Voitage, VGG(GC) =200 MHz, See Fig. 13 [4] -1 -2 \Y
*| Common-Source Spot Noise

Figure, NF ’ VD=15V.VG2s =4V, - — 5 dB
*| Smali-Signal Common Source ;::FiZSM:{;;:B 1=610 mA,

Insertion Power Gain, Gpg ' 14 - - dB

3N205
*| Small-Signal Conversion

Power Gilin, Gps {conv) VDD=18V, fL0=245 MHz,3 17 - 28 dB
«[Bandwidth, BW fRF=200 MHz, See Fig.17 ™57 7"[77 | WHz

3N206
*| Common-Source Spot Noise

Figure, NF - - 4 dB
#| Smali-Signal Common-Source| Vpp=24 V, VGG=6 V,

Insertion Power Gain, Gpg =45 MHz, See Fig. 14 25 - | 35 dB
x| Bandwidth, BW 3 - 6 MHz
*| Gain-Control Gate-Supply Vpp=24 V, AGps=—30dB,2

Voltage, VGG(GC) £=45 MHz, See Fig. 14 16| — |06 ]| Vv

*|n accordance with JEDEC registration data format (JS-9 RDF-198).
1. AGps is defined as the change in Gps from the value at Vg = V.
2. AGps is defined as the change 1n Gy from the value at Vgg =6V
3. Amplitude at input from local osciltator is 3 V RMS.

TYPICAL CHARACTERISTICS

GATE No.2 -TO-SOURCE VOLTS{VGas) =4
AMBIENT TEMPERATURE (T, }»25°C

DRAIN CURRENT (Ip)~mA

DRAIN CURRENT (Ip)-mA

EME
DRAIN-TO-SOURCE VOLTS (Vpg!
20327947

Fig.1 — Drain current vs. drain-to-source volts
{pulse-tested with pulse duration =
300 ps, duty cycle <2%).

) [

DRAIN-TO-SOURCE VOLTS (Vpg b5

AMBIENT TEMPERATURE (Ta}s25°C

2

GATE No i-TO-SOURCE VOLTS (Vg5 }

3 .

92C5-27948

Fig.2 — Drain current vs. gate-No. 1-to-source volts
{pulse-tested with pulse duration = 300 us,
duty cycle < 2%).
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TYPICAL Y-PARAMETER CHARACTERISTICS

COMMON - SOURCE CIRCUIT SORMION - SOURCE CIRCUT
AMal:NT,T)Euw:RATugIE({AI-ﬁ'SC £ . AMDIENT TEUPERATURE (Ta)s 20 2
DRAM-TO-SOURCE VOLTS (Vpg)* € X .
GATE No-2 TO-SOURCE VOLTS { Vgagi=4 1 GATE No-1-TO-SOURCE VOLTS (Vgys) ¥ .
§ 7| ORAIN CURRENT (Lo} (0ma ) &
Eio = g olz
5 ¢ H ] i
23 4 e H £
43 1 o 08 08 3
- o -
.s-a' t - <
8= ¢ V.4 < 06
R s 8
& < : "
& 04
gou A H §
8
H — ot
e .§_ 02| o2 g
2 s
z
z
100 000 -
FREQUENCY {f)-MHz GATE Ko.2-T0- SOURCE VOLTS (Vg2s!
92CS-27949 9208-27950
Fig.3—Yisvs. f Fig.4 — Yjsvs. VG2s
COMNON- SOURCE CIRCUIT
& 15| AMBIENT TEMPERATURE (Tp)e25°C
5 FREQUENCY (1)s 200 MHz
) = | DRAIN-TO-SOURCE VOLTS (vpg) =I5
s T 5 GATE No-1-TO-SOURCE VOLTS (Vgys)*0
w8 g 1
ox T
£z \ z.,
53 5 ¥
23 \ 33
38 z 5
82 5 d
=l St I~ .3
zu W~
G § B
E W
37 ]
£ COMMON - SOURCE CIRCUIT 1 o
%3 |AMBIENT TEMPERATURE (TA}*25°C % 5
.;5| DRAIN ~TO-SOURCE VOLTS (Vpsi*15 x Y
GATE No. 2 TO- SOURCE VOLTS (Vgogt=4 S S
DRAIN CURRENT {Lp)= (Om a
z T 6 8] -1 o 1 2 34 5
10 wo ¢ 1000
GATE No 2-TO-SOURCE VOLTS (Vg2s)
FREQUERCY (1)-Mz s2c8-279% 6257 grcs-2res2
Fig.5 ~ Yfsvs. f Fig.6 — Y¢s vs. VGas
COMMON - SOURCE CIRCULT 4TCOMMON- SOURCE CIRCUIT
A oS 1 s AMBLENT TEMPERATURE (TA)=25°C
RN TO" . FREQUENCY (1)£200 MH;
GATE No.2 TO- SOURCE VOLTS (Vg 1+4 35| BRAIN-TO-SOURCE VOLTS (Vpg)els
5§|° DRAIN CURRENT {Lp)=(0mA g8 GATE o |-TO-S0URCE VOLTS (Vg)s)*0
32 Sx HF
od 52 bos
nE | -2
; 14 e a ilz
53 1 i
s 2
3 Y § g
gz ¢ =
°§- / N, - Q13
& 2 N 8z
2% ot -
a 28 ¢
a g2
8
W ™
o i+ i
1 100 € %00 2
FREQUENCY (1)-MHz GATE No.2-TO- SOURCE VOLTS {Vgas!
92C5-27933 92¢5-27954
Fig.7—Yosvs. Fig.8 — Ypsvs. VG2S

COMMON- SOURCE CIRCUIT
6| ANBIENT TEMPERATURE (Ta)=25°C
FREQUENCY (1)s | MHz
DRAIN-TO-SOURCE VOLTS (Vpg) =I5
Hy \

COMMON - SOURCE CIRCUTT

AMBIENT TEMPERATURE (Ta}s23°C
FREQUENCY (f15 | NHz
DRAIN-70-SOURCE VOLTS {Vpg) =15
GATE No.I-TO-SOURCE VOLTS {vgg}=0

N
w

INPUT CAPACITANCE (Cigq)~pF

OUTPUT CAPACITANCE {Coyg)—pF

6 -4 2 ° 2 4 e N T
GATE No.2-TO- SOURCE VOLTS {Vgas) GATE Na2-T0- £ VoLTS tVazs!
3208-27435 - 92cs-27936
Fig.9 — Cjss vs. VG2s Fig.10 — Coss vs. VG2S
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3N204, 3N205, 3N206

- TYPICAL OPERATING CHARACTERISTICS: FOR 3N204 *
‘COMMON- SOURCE CIRCUIT
JENT TEMP ERATURE (TA}s25°C g
o EARNSECLIRAOS (vpgtere
i‘ 10| " 30| %\r’s‘ﬁ’oam:lp :
3. § :
3 s i :
- z
H :
g 2 o H ¢
2 - o 7 8
GAIN - CONTROL GATE SUPPLY voun:brﬁod-v ORAIN CURRENT Ip-mA s2cs-27958
92C5-27957
Fig.11 — AGP, vs. VGG(GC) Fig.12 — Gpg vs. Ip
TEST CIRCUITS .
Voo Voo

rrow 50 a & OQ0HF
SOURCE

\
|-
|

L_—
NO'

TE*

Ci, €2, 8 C3: LEADLESS DISC CERAMIC, 0.001 gF

C4: ARCO 462, 5-80 pF, OR EQUIVALENT

LI:3 TURNS No._I8 WIRE, 3/i6 INCH=DIA ALUMINUM SLUG
L2:9 TURNS No. 20 WIRE,3/16 INCH-DIA. ALUMINUM SLUG e2¢8-27880

Fig.13 — 200-MHz power gain, gain-control voltage, and noise-figure test circuit for IN204*,

* In accordance with JEDEC registration data format {JS-9 RDF-19B).

1078
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NOTE:

CI:LEADLESS DISC CERAMIC, 0.00I uF

C2:LEADLESS DISC CERAMIC, 0.01 4F

L1:8 TURNS No.28 WIRE, 5/32 INCH-DIA. FORM, TYPE "J" SLUG
L2:9 TURNS No.28 WIRE, 5/32 INCH-DIA. FORM, TYPE "J" sLuG

92CM-27959
Fig.14 — —45-MHz power-gain and noise-figure test circuit for IN206*.
* |n accordance with JEDEC registration data format (JS-9 RDF-19B).
v?s
e - r-fe——t1-——""
| | | ¢ |
1 6210 LS |
FROM 50 2 | 7 |
) SOURCE T sk ¢z . ; 3N204 | ] |
i MATCH 7[ TUNE | 3 2 | |
| 4 /e Il !
! PPl I
i L | |
|4
l | 1 ‘
| | TUNE |
| | | c4 i
Ld = cs ATCH | TOS0R
| T L2 LOAD
i ! |
c? cs 9 cto
L——),«-—-)g(--—);-———IJ ——————— - ——
Vais Vos
(ADJUST FOR fp=i0mA}
NOTE:
FOR TEST FIXTURE, SEE PICTORAL DRAWING IN FIGURE 16 ~
€1 THRU C4 :SEE FIGURE 16,NOTE D
©5: 0.001F LEADLESS DISC CAPACITOR
€6 THRY C10: ALLEN-BRADLEY F3AU O 00! xF FEED- THROUGH CAPACITORS,0R EQUIVAENT
L1 & L2:SEE FIGURE 16
92¢u~-27981

Fig.15 — —450-MHz power-gain and noise-figure test circuit for 3N204*,
* In accordance with JEDEC registration data format (J5-9 RDF-19B).

o T=31-28 .

R - Small-Signal MOSFETs

3N204, 3N205, 3N206
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3N204, 3N205, 3N206

LS
687_g1q0-625 3q-0.607.
N e i g

t }

Lo ook

| | (12.70)

H t---t%

632 TAP FOR NYLON screws |\ 0i43]

N e

-tk

0.437

. {11.10)

B s

RF CONNECTOR UG-280/U
RF CONNECTOR UG-290/U
37 ’
0.500 ’ . e
. * .5
t"uz roﬂ: rﬁz:’%‘h oy
aﬁz | I
14:27 1 | I—
--+ Ay ey
k A

2.000
0.125 ——(50.60——
@.ie)
0drs - +m.|o DRILL
(9.53) + 4EA. +
S35 |
+—+ i
27 | |
4 1 1

468l 1.031 lp.500 VIEW A
Hu.es)'l' 126-19) 'ﬁlsz/
1.750 .

e 1.625
(41.28) ¢ 5%
0.375
(s.ss?'l ] ¥
10.2!
| T (6:35)
0.730 r I
uv.lo:nE Lt e e ! "
{BEFORE BENDIN (SEFORE BENDING) ?I%
-18)
2CL-27962

NOTES:

A. Dimensions in parentheses are in millimeters and are derived from
the basic inch dimensions, as indicated.

B. The removable top of test fixture is not shown.

C. For clarity, the 62 k& resistor, the source and gate-2 socket pins,
and insulating stand-off terminals (1SOT) soldered into the fold of
L1 and L2 respectively for mechanical support, are not shown in
view A,

: D. C1 and C2 (C3 and C4) consist of shim brass and the “C*’ portion of
L1 (L2) separated by air and the mylar tape covering the “C" portion
’ of L1(L2). .

E. The four views surrounding the center view are as they would appear

pefore the metal is bent up to form the sides.

Fig.16 — —450 MHz power-gain and noise-figure test fixture®.
* {n accordance with JEDEC registration data format (JS-9 RDF-198).

1080 - ——
3283 p-02 ) ' :




¢ E SOLID STATE ’ ‘W3575081 0015020 1

Small-Signal MOSFETs
. . 3N204, 3N205, 3N206
3875081 G E SOLID STATE ~ _  __ O1E 15026 D T-3\-2 S
Voo >
1o 1a T 1" 45 Nz
245 MHz AAA— To %00
3:5-; L0AD
ssa 220F == 3N20S
2 1 ]
"
200 MH2 LY ]f h “
508 3 P
10
e ) 7{2 ‘ N
1 22pF
0001
s ]- 2ron LTUF
L L_ ;E’W"F l 20u-27983
NOTE: T1: PRI: 18 TURNS No.30 WIRE CLOSE WOUND
C1: ARCO 462, 6-80 pF, or EQUIVALENT ON 1/4 INCH DIA, FORM, TYPE "J""SLUG
C2: ARCO 460, 1.6—16 pF, OR EQUIVALENT SEC: 6 TURNS No.30 WIRE CENTERED
L1: 4 TURNS No.14 WIRE, 1/4 INCH INSIDE DIA, OVER PRIMARY
Fig.17 — —200 MHz-to-45-MHz circuit for conversion power gain for IN205*.
* in accordance with JEDEC registration data format (JS-9 RDF-19B).
TERMINAL DIAGRAM OPERATING CONSIDERATIONS
Bottom View . . The flexible leads of these devices are usually .
soldered to the circuit elements. As is the
case with any high-frequency semiconductor
LEAD 1 — DRAIN devnee&et(:m tips of soldering irons MUST be
- LEAD 2 — GATE No.2 groun 3
LEAD 3 — GATE No.1
LEAD 4 — SOURCE,
SUBSTRATE AND CASE
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