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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 Css — 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-channel 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 vh TV applications. Integrated 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 ampiitication. its extremely low feedback

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

*DRAIN-TO-GATE NO. 3 VOLTAGE .+« 1. vunrrsesncnssnnsnssesessassassssen s sttt s m e 30V
. + DRAIN-TO-GATE NO. 2 VOLTAGE . .+ vnerssseesessnanssnscssssass st ss s sttt e T 30V
E + DRAINTO-SOURCE VOLTAGE . .« v eevnnnssssneeennnnnnsssssssssssnssesss s tnssssste et st i 25V
* GATE No.1-TERMINAL FORWARD CURRENTA ..t tttteteaeas e enna st 10 mA
. * GATE No.2-TERMINAL FORWARD GURRENTA L ..ottt ettt e ras ettt 10 mA
¢ + GATE No.4-TERMINAL REVERSE GURRENT .. .. ..o orutnrnennnnncnenn s ss s s et me v -10 mA
! * GATE No.2-TERMINAL REVERSE CURRENT . .+t evverasneensnanscesassasss s onasseretaasurrrernsisrerrsnsinss —~10 mA
o « CONTINUOUS DRAIN CURRENT. .. .. ovsuensennsssaseseemsssnsr s st st e ettt T 50 mA
* DEVICE DISSIPATION:
UP 10 Th = 259G eeeeeenesas s eeeeeecs s st s s e 360 mW
ADOVE Ta = 25°C dOTAIBHINOBIY. . .. o\ vueevneeenenens e e easn s s s e s e st 2.4mW/°C
UP 10 To = 255 v v ceennnmmnnsseeeees s s e s S 12W
] ADOVE To = 25°C QOrate INBAMY. .. o« ovovene e asnnsse s sn s sa st sttt I 8 mwW/°C
| * AMBIENT TEMPERATURE RANGE:
’ OPOIAUNG. « e s e s e e e e e s e e e m et s s e TS s —65 to +175°C
SHOTEGO . « e e v e e eeeeenmhen e s se e e e s —65 to +200°C
« LEAD TEMPERATURE (During Soldering):
At distance 1/16 + 1/32 inch (1.59 + 0.79 mm) from case £OF 10 SECONAS MBX. « .« % eneroersenmrasscrneneasseseaseses +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 ch | resl tod
i . « In accordance with JEDEC registration data format (JS-9 RDF-19B).
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ELECTRICAL CHARACTERISTICS, At Tp = 25°C (unless otherwise specified)

LIMITS
CHARACTERISTIC TEST CONDITIONS N ll\'lerX UNITS
* | Drain-to-Source Breakdown Ip = 10uA,
Voltage, V(BR)DS Vg1s=VG2s= -6V 25 - v
*| Gate No.1-to-Source Forward
Breakdown Voltage, V(BR)G15SF1 Ig1=10mA, VG25=Vps™0 61 30 v
*| Gate No.1-to-Source Reverse L= —10mA, Veana=Vig=0 6
Breakdown Voltage, V(gR)G1SSR! 617 ~1OmA. V625~V DS~ —61-30 v
* 1 Gate No.2-to-Source Forward L= 10mA, Vra=Vpe=0 6
Breakdown Voltage, V(gR)G2SSF ! G2-19mA, VG187YDS™ 30 v
*! Gate No.2-to-Source Reverse
Breakdown Voltage, V(BR)stSR1 IG2= =10mA, Vg1 S_VDS-O -6} -30 A
*| Gate No.1-Terminal Forward VeereeBY. VeeneeViya=0
Current, 1G1SSF G1575V. VG2s~Vps© - |10 nA
#| Gate No.1-Terminal Reverse Vgis= —5V. TA=25°C - |-10 nA
Current, lG15SR VG25=Vps=0 TA=160°C| - |-10 uA
*! Gate No.2-Terminal Forward v _ ~ _
Current, IGossE 62575V, VG1s~Vps=0 -] 10 nA
*| Gate No.2-Terminal Reverse Vgos= -5V, TA=2'5°C - {-10f na
Current, 1G2sSR VGis=Vps=0 TA=150“C - -10 HA
*| Zero-Gate No.1-Voltage Vpg=15V. VGIs=0, 3N204 6 30 A
Drain Current, |D82 Vgos=4V 3':1282 g :132 m
Vpg=15V,
*| Gate No.1-to-Source Cutoff Vg§s=4V 05| -4 v
Voltage, VG1S(0H) Ip=20uA
=15V,
*| Gate No.2-to-Source Cutoff xDS =0 o2l v
Gis™Y —u.
Voltage, vG2S(0ff) |D=20[IA
*| Smali-Signal Common-Source Vps=15V. 3N204 10 22
Fom:/;rd Transfer Admittance, VaG1 S=2'V 3N205 10 | 22 | mmho
Ivgs! Vgas=4V,
f=1 kHz 3N208 71V
* | Small-Signal Common-Source Veace1BY. Vo=V
Reverse Transfer Capacitance, |g§_1 o m'A ?—2-51le-;2 0.005 | 0.03 pF
Crss B o

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

1. All gate breakdown voltages are measured whil

This ensures that the gate-voltage-limiting network is functioning properly.

2. This characteristic must be measured using pulse techniques (tw =

e the device is conducting rated gate current.

300us, ‘duty cycle < 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.

.
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OPERATING CHARACTERISTICS at Tp, = 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 - 28 dB
Bandwidth, BW 7 - 12 | MHz
Gain-Control Gate-Supply Vpp=18V, A(Sps=—-30dB,1
Voitage, VGG(GC} =200 MHz, See Fig. 13 0 - | =2 \Y)

r t Noise
(F;f;r::;m;?ou o2 SpotNole | vp=15V, vazs -4 v, -~ | -151| o8
Smali-Signal Common Source ;e:e‘thio M1H52' '2 1=610 mA,
Insertion Power Gain, Gps 9s. an 14 - - dB
3N205
Small-Signal Conversion
Power Giin, Gps (conv) VDD=18 V. fL0=245 MHz,3 17 - 28 dB
Bandwidth, BW fRE=200MHz,See Fig 17 21" [ 7 | MHz
3N206
Common-Source Spot Noise
Figure, NF - - 4 dB
Smali-Signal Common-Source| Vpp=24 V, VGG=6V,
Insertion Power Gain, Gpg f=45 MHz, See Fig. 14 25 - 35 dB
Bandwidth, BW 3 - 6 MHz
Gain-Control Gate-Supply Vpp=24 V, AGps="30dB,2
Voltage, VGG(GC) f=45 MHz, See Fig. 14 -16) - o8| v

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

TYPICAL CHARACTERISTICS

GATE No.2-TO-SOURCE VOLTS{VGas)®
AMBIENT TEMPERATURE (Ty }225°C

DRAIN CURRENT (Ip)-mA

DRAIN-TO-SOURCE VOLTS (Vps}

Fig.1 — Drain current vs. drain-to-source volts
{pulse-tested with pulse duration =

300 ps, duty cycle <2%).

DRAIN CURRENT (Lp)-mA

E -2

92CS-27947

DRAIN-TO-SOURCE VOLTS (Vpg b5

AMBIENT TEMPERATURE (Ta }=25°C

[ ] 2

GATE Ko t-TO-SOURCE VOLTS (Vi)

duty cycle < 2%).

3 4

92c5-27948

Fig.2 — Drain current vs. gate-No. 1-to-source volts
{pulse-tested with pulse duration = 300 ps,
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TYPICAL Y-PARAMETER CHARACTERISTICS
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92¢5-27349
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Fig.4— Yisvs. VG2S
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Fig.6 — Y¢s vs. VGas
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- Fig.9 — Ciss vs. VG2s
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Fig.8 — Yosvs. VG2S
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Fig.10 — Cogs vs. VG2S
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TYPICAL OPERATING CHARACTERISTICS: FOR 3N204

RELATIVE POWER GAIN(AG gq)-dB

z
GAIN - CONTROL GATE SUPPLY voc.‘m:[«ww]-v
92C5-27957

Fig.11 — AGp, vs. VGG(GC)

- SOURCE CIRCUIT

NT TEMPERATURE (TA}s25°C

1El
QUENCY (1) s 2

(4.1 00
MEIN-TD-SGURCE v&% (Vpglel8

SEE FIG. 13

30| ADIST Vo FOR 1D
:

POWER GAIN{Gpa}-dB

o 2
DRAIN CURRENT Ip-mA

Fig.12 — Gpg vs. Ip

TEST CIRCUITS
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NOTE

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

TE:
i, 2, & C3: LEADLESS DISC CERAMIC, 0.001 gF

[ @
l_T 270
L =3

— e e e - — —

LE:3 TURNS No.18 WIRE, 3/I6 INCH-DIA ALUMINUM SLUG

L2:9 TURNS No.20 WIRE,3/I6 INCH-DIA. ALUMINUM SLUG

92C8-27980

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

* |n accordance with JEDEC registration data format {JS-9 RDF-19B).
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FROM 500 18 oF
SOURCE - 3

- [
} w Y |
| 0.001 uF L___.'___

L —d

NOTE:
C1-LEADLESS DISC CERAMIC, 0.001 uF
C2:LEADLESS DISC CERAMIC, 0.01 4F
L1:8 TURNS No.28 WIRE, 5/32 INCH-DIA. FORM, TYPE " SLUG
L2:9 TURNS No.28 WIRE, 5/32 INCH-DIA. FORM, TYPE "J" SLUG
92CM-27939

Fig.14 — —45-MHz power-gain and noise-figure test circuit for 3N206*.
* |n accordance with JEDEC registration data format (JS-9 RDF-198B).

FROM 300
SOURCE

o

m———————

14

S

ta

E)

Vais
{ADJUST FOR Ip=10mA}

HOTE:

FOR TEST FIXTURE, SEE PICTORAL DRAWING IN FIGURE 16
¢l THRU C4 : SEE FIGURE 16, NOTE D

C5: 0.001uF LEADLESS DISC CAPACITOR

€8 THRU CiO: ALLEN-BRADLEY F3AU O 001 uF FEED- THROUGH CAPACITORS,OR EQUIVALENT

L1 & L2:SEE FIGURE i€
S2CH-~2T961

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

3N204, 3N205, 3N206
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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 kS resistor, the source and gate-2 socket pins,
and insulating stand-off terminals (1ISOT) soldered into the fold of
L1 and L2 respectively for mechanical support, are not shown in
view A,

D. C1 and C2 (C3and 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
before the metal is bent up to form the sides.

Fig.16 — —450 MHz power-gain and noise-figure test fixture®.
* 1n accordance with JEDEC registration data format (Js-9 RDF-198).
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L - 3N204, 3N205, 3N206
3875081 G E SOLID STATE . __ 0iE 1s026 DT=3\-2S5
voD N
e P Tm::,;g
800 s8n 220F ,1: 3208 j
200 MHz Li T Jh .
500 3 k.
10
e o e | 4 o
) “m:: I 2100 022_] 22pF
i 1L JL_ I’ harad L 1 o2cu-27983
NO.TE: o T1: PRI: 16 TURNS No.30 WIRE CLOSE w,?HND

Fig.17 — —200 MHz-to-45-MHz circuit for convarsion power gain for 3N205*.
* {n accordance with JEDEC registration data format (JS-9 RDF-19B).

TERMINAL DIAGRAM OPERATING CONSIDERATIONS

Bottom View The flexible leads of these devices are usually B
soldered to the circuit elements. As is the
case with any high-frequency semiconductor
LEAD 1 — DRAIN device, the tips of soldering irons MUST be
LEAD 2 — GATE No.2 grounded.
LEAD 3 — GATE No.1
LEAD 4 — SOURCE,

SUBSTRATE AND CASE
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