MOS Silicon Transistors n-cnamei pepietion Types

For RF Amplifier and Mixer Applications
in FM and AM/FM Receivers

RCA-40468A and 40559A are silicon insulated-gate
field-effect transistors of the n-channel depletion type
utilizing the MOS* construction. They are intended
peimarily for use as the rf amplifier and mixer, respec-
tively, in FM receivers covering the 88 to 108 MHz
band, but can be used for general amplifier applications
at frequencies up to 125 MHz. For circuit design and
typical performance data refer to RCA Application Note
AN3535 ““An FM Tuner Using Single-Gate MOS Field-
Effect Transistors as RF Amplifier and Mixer’.

The wide dynamic range of these transistors re-
duces cross-modulation effects in AM receivers and
minimizes the generation of spurious responses in
FM receivers.

~ = QOperating as a neutralized amplifier at 100 MHz, the

A can provide a power gain of 17 dB (typ.). A
\G_r gain of 14 dB (typ.) can be realized without
neutralization.

* Metal-Oxide-Semiconductor.

Performance Features:

© reduced spurious responses in FM tuners

© reverse bias on substrate improves linearity

© reduced cross-modulation effects in AM receivers

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

DRAIN-TO-SOURCE VOLTAGE, Vpg - - - - - -
DRAIN-TO-GATE VOLTAGE, Vpg
GATE-TO-SOURCE VOLTAGE, Vgs:

CONTINUOUS (de) v
PEAKAC. . . oo v v vvommes o v
DRAIN CURRENT. Ip mA

TRANSISTOR DISSIPATION:
..... 330 mW

At ambient }up to 25°C. .

temperatures J above 25°C .. ... ... derate at 2.2 mW/°C
AMBIENT TEMPERATURE RANGE:

SLOPBBE . « o v v v e e e e -65to +175 °C

OPErating . . « oo vvv v e nnan e -65to0 +175 °C

LEAD TEMPERATURE (During Soldering):

At distances not closer than 1/32 inch to o,
seating surface for 10 seconds maximum . 265 C

ELECTRICAL CHARACTERISTICS, at Tp = 25°C
With Bulk (Substrate) Connected to Source Unless Otherwise Specified

40468A, 40559A

Device Features:
© high forward transconductance - -
gfs = 7500 umho typ. for 40468A
© low feedback capacitance - -
Cpgg = 0.35 pF max. for 40468A
0.38 pF max. for 40559A
© high useful power gains - -
neutralized - 17 dB typ.
unneutralized - 14 dB typ.
© hermetically sealed in TO-72 metal package

TERMINAL DIAGRAM

LEAD 1 - DRAIN

LEAD 2 - SOURCE

LEAD 3 - INSULATED GATE

LEAD 4 - BULK (SUBSTRATE) AND CASE

TEST CONDITIONS LIMITS
DC DC
ot Frequency | Drain-to- Drain RCA-40468A RCA-40559A .| \yni
h bol:
Characteristics Symbols Source Current RF Amplifier Mixer Units
f Vps )]
MHz v mA Min. | Typ. | Max. | Min. | Typ. | Max.
Drain-to-Source Cutoff Current Ip(off) - 12 VGs = -8V - 100 | - - 500 | A
Gate Leakage Current I 0 |Ves=8v 1 1| A
ge Lurren GSS 0 |ves-4v 1 1| m
Zero-Bias Drain Current DS S 15 Vgs =0 5 | 15 | 30 5|15 30 | mA
Small-Signal, Short-Circuit K 1 0 .
Forward Transconductance ks 1 khz 5 5 0 pmho
Small-Signal, Short-Circuit
Reverse-Transfer Capacitance Crss 1 15 5 0.25 | 0.35 0.26|0.38| pF
(Drain-to-Gate) :
Input Capacitance Ciss 1 15 5 55 5.5 - pF
Admittance - RF |Mixer RF | Mixer - - -
— Input Admittance Yis 100 MH2 15 3 0.155 +j 3.45 0.14 +j3.38 mmho
Forward Transfer Admittance Yis 100 MHz 15 3 7.4+ 09 - mmho
i 100 | 10.7 i i
t 0.2 . . X
Output Admittance Yos MH:ITMH 15 5 3 1+j0.9 0.076 +j 0.153 | mmho
Forward Conversion Transconductance | gfs(C) 1 kHz 15 3 2800* Lamho
Maximum Available Power Gain MAG 100 15 5 26 dB
Maximum Usable Power Gain MUG 100 15 5 - 1 B
(Unneutralized)
Maximum Usable Power Gain MUG 100 15 5 ul . a8
(Neutralized)
Maximum Available Cenversion fin = 100
MA n 15 3 d8
Gain G [t =107 2
Noise Figure NF 100 15 5 3.5 § dB

* Bulk (Substrate) -to-Source Voits (Vgs) = -3.

For characteristics curves, refer to types 3N128 and-3N143.
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40600, 40601, 40602
SILICON DUAL INSULATED-GAT

N-Channel Depletion Types
For VHF TV Receiver Applications

RCA 40600, 40601, and 40602 are n-channel de-
pletion type, dual-insulated-gate, field-effect transistors
utilizing the MOS construction. These devices have char-
acteristics which make them highly desirable for rf-ampli-
fier applications (40600), mixer applications (40601),
and first-if-amplifier applications (40602) in vhf TV re-
ceivers and other types of commercial equipment oper-
ating at fi ies up to ly 250 MHz.
These transistors feature a series arrangement of
two h Is, each ch ! having an inde-
pendent control gate. In amplifier applications the 40600
and 40602 with their wide dynamic range provide sub-
stantially better cross-modulation performance than is
obtainable with bipolar or single-gate field-effect tran-
sistors. In mixer applications the 40601 provides ex-
cellent isolation between the oscillator and rf signals
because each of the two signal frequencies being mixed
has its own control element. The wide dynamic range

E FIELD-EFFECT TRANSISTORS

40600, and 35 dB typ. at 44 MHz for the 40602. The
gain of the rf and if stages can be controlled by apply-
ing agc voltage to gate No.2 and agc delay is easily ob-
tained. Virtually no agc power is required for full gain
reduction.

Types 40600, 40601, and 40602 are hermetically
sealed in metal JEDEC TO-72 packages.

APPLICATIONS

© VHF TV Receiver
40600 for rf amplifier applications
40601 for mixer applications
40602 for first-if-amplifier applications

DEVICE FEATURES

© extremely low feedback capacitance
Crys = 0.02 pF typ.

© high power gain
MUG, = 20 dB typ. for 40600
MAG = 35 dB typ. for 40602
MAGc = 14 dB typ. for 40601

TERMINAL DIAGRAM

lead | — Droin

lead 2 — Gate No. 2

lead 3 — Gote Ne. 1

lead 4 — Source, Substrate ond Cose

M Ratings, Absolute-m.

Values at T4 =25°C:
DRAIN-TO-SOURCE VOLTAGE, Vps Oto +20 v

GATE No.1-TO-SOURCE VOLTAGE, Vg

Continuous (dc) +1to -8
of the 40601 minimizes cross-modulation which is gener- PERFORMANCE FEATURES Peakac .................. +20t0-8 VvV
ally encountered in mixer stages. ® superior cross-modulation performance and greater GATE No.2-TO-SOURCE VOLTAGE, Vg2s:

Provision of two insulated gates also results in dynamic range than bipolar and single-gate field-effect Continuous (dc) .. .............. -81040% of Vps V
extremely low feedback capacitances (0.02 PF typ.), a transistors Peakac .............. ... .. .. -8t +20 v
(e_ature wl‘nch enables the 40600 ::md f0602 to proynde © permits use of vacuum-tube biasing techniques DRAIN-TO-GATE VOLTAGE, VpG1 orVpgG2- +20 v
high maximum useable power gains in unneutralized

lgh u o excellent thermal stabilit DRAIN CURRENT, Ip (Pulsed):
circuits — for example, 20 dB at 200 MHz typ: for the n rmal stability Pulse duration £ 20 ms,
duty factor £0.15. . ... ... .. .. . . . 50 mA
ELECTRICAL CHARACTERISTICS, ot Ta=25°C TRANSISTOR DISSIPATION, Pr:
At ambient ) up to 25°C e 400 mW
LIMITS temperatures § above 25°C ... ... ... derate linearly at
2.67 mw/°C
: 40600, 40601, 40602 AMBIENT TEMPERATURE RANGE:
' UNITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS Storage and Operating . . . . . ..... . .. .65 to +175 °C
Min. Typ. Max. LEAD TEMPERATURE (During soldering):
At distances > 1/32" from seating
Vps = +15V, Ip =200 uA . 2 . v surface for 10 seconds max. . ... .. ... 265 °c
Gate No.l-to-Sowce Cutoff Voltage VGis(off) Vaz2s = +4v m
Vps = +15V, Ip = 200 uA
Gate No.2-to-S« Cutoff Volta, \/ - -2 - | e e NP
ate No.2-to-Source Cu ge G2s(off) Vais = 0 :
Gate No.1 Leakage Current lglss | Vals =-20V, Vg2s =0, Vps =0 - - ! A o outwor
Gate No.2 Leakage Current Ig2ss VG2s =-20V, Vgis =0, Vps =0 - - 1 nA
C =
Drain Current Ipss VDS = 13V, VG1s =0, VG2s = +4V - 18 - mA 2 2.2% i:
Vps = +13V, Ip =10 mA . 10000 . Lmho B |
Forward Transconductance [N Vg2s = +4V, f = 1 kHz }
00" i
TYPICAL PERFORMANCE CHARACTERISTICS, ot Tp= 25°C - |
c |
40600 40602 40601 AR |
RF AMPLIFIER IF AMPLIFIER MIXER |
f = 200 MHz f = 44 MHz 1 = 200 MHz 000 _ J
CHARACTERISTICS SYMBOLS l-oscillator inj UNITS
VGlles adjusted for r:g =10 mA Gate\mglg f‘;‘o mv
Gate No.2 at AC ground potential Vps = 15V
Vos = 13V, Vg2s = +4v VG2s = +0.6V Voo
. VGI1S = 0.75V P 15V
AGC
(NEG)
Small-Signal, sm'm gucuit 0.02 typ. 0.02 typ. 0.02 typ. oF V.c.c§ "
Reverse-Transfer Capacitance C,
(Drain-to-Gate No.1) at f = 1 MHz ss 0.03 max. 0.03 max. 0.03 max. see
-
Output Capacitance Coss 2.2 2.2 2.2at1 = 44 MHz oF Tubular “’"’“‘L
¥ Disk ceramic.
Input Capacitance Ciss 5.5 5.5 5.5 °F # Fertite bead (% used); Indiana General No. H1742C-(A-147)
or F1157-1-H, or equivalent.
Input Resistance Tiss 1.2 10 1.2 KQ
C1,C2: 1.5-5 pF variable air capacitor: E. F. Johnson Type 160-1¢7,
Output Resistance Toss 28 12 123t = 44 MHz K0 of equivalent.
of Forward T [Y1s| 11000 11000 2700* pmho Cy: 1110 pF pisttm-!{;e variable air capacitor: JFD Type VAM-010,
Type 4335, or equivalent.
P!ﬁ‘sens:s;lie“::w:wwam 26 -46 -1 - degrees Cy: 0.3-3 pF piston-type variable air capacitor: Roanwell Type
MH-13, or equivalent.
Maximum Available Power Gain MAG 20 35 1as+ d8 "
Ly S turns silver-plated 0.02" thick, 0.07"- 0.08"wide copper
1Stage 28 - dB ribbon. Internal diameter of winding = 0.25"; winding
Maximum Usable Power Gain MUG, 200 2 Stages 26 - a8 length approx. 0.65". Tapped at 1-1/2 turs from C] end
(Unneutralized) u 3 Stages 24 - a8 of winding.
Power Gain 7 - a8 Lz: Same as L} except winding length approx. 0.7"; no tap.
See Fig.1 for measurement circuit Gps 1.5 -
- Fig.1 - 200 MHz Power Gain and Noise Figure Test Circuit
Noise Figure NF 5 max. - - 8 for 40600 and 40602

* Magnitude of forward conversion transadmittance

464

** Maximum available conversion gain

4 Limited by practical design considerations

For characteristics curves, refer to type 3N140.




SILICON DUAL INSULATED-GATE FIELD-EFFECT TRANSISTORS

N-Channel Depletion Types
For FM Tuner Applications

RCA 40603 and 40604 are n-channel silicon, deple-
tion type, dual insulated-gate, field-effect transistors
utilizing the MOS construction.

These devices have exceptional characteristics for
f-amplifier (40603) and mixer applications (40604) in
FM tuners and other commercial equipment operating

at frequencies up to approximately 150 MHz. These tran- . o
sxstors feature a series of two Ratings, 4 Values at Ty = 25°C:
Is, each channel having an independent control  DRAIN-TO-SOURCE VOLTAGE, Vps.... Oto+20 V
gate. For amphhet apphcatmns the 40603 with its wxde GATE No.1-TO-SOURCE VOLTAGE, VG1s:
dy ic range p ially better Conti de) . . .. -8to +1 v
lation performance and relative freedom from spurious Peak ac ... Bto+20 V
responses than is obtainable with bipolar or single-gate """ "ttt
field-effect transistors. The mixing function performed GATE rfo.z-TO-SOURCE VOLTAGE, Vg2s:
by the 40604 is unique in that the signal applied to gate Continuous (de) . ...vovvenvnnnns ~8to40% of Vps v
No.2 is used to modulate the input-gate (gate No.1) Peakac .......onvienreenenen Sto+20 Vv
sfer characteristic. This technique is superior to DRAIN-TO-GATE VOLTAGE, +20 v
ventional ‘‘square law’’ mixing, which can only be VDGLOrVDG2: v v v v v emvnannnn
accomplished in the non-linear region of the device trans- ~ PRAIN CURRENT, Ip (Pulsed):
fer characteristic. e ™ . 0 mA
B of the low feedback i (0.02typ.  rRANsISTOR ;ISSIPATIW. Pr:
pF) the 40603 can provide a power gam of 25 dB (typ.) At ambient Jup to 25°C .. ....... 400 oW
at 100 MHz in an unneutralized amplifier circuit. temperatures ; above 25°C . ... ... . derate un;uly/vuc(
The gain of the rf stage can be controlled by apply-  AMBIENT TEMPERATURE RANGE: 267 m¥
ing agc voltage to gate No.2. Virtually no agc power is Storage and Operating . . . . . . . L.... 45t #1178 °C

required for full gain reduction.
The 40603 and 40604 are hermetically sealed in

LEAD TEMPERATURE (During soldering):
At distances > 1/32" from u-un(

JEDEC TO-72 packages. surface for 107seconds max. . ....... 265 °c
ELECTRICAL CHARACTERISTICS, ot T, = 25°C
LIMITS
40603 40604
CHARACTERISTICS SYMBOLS TEST CONDITIONS RF AMPLIFIER MIXER UNITS
Typ. | Max. Typ. | Max.
Gate No.1-to-Source Cutoff Vgisloft Vps = 15V, ip = 200 A 2 - 2 - v
Voltage Vg2s = MV
Gate No.2-to-Source Cuitoff Veasorn | V05 * H5V, Ip = 200 uA 2 = 2 - v
Voltage Vgis =0
Gate No.1 Leakage Current 1G1sS VG1s =-20V, Vg2s = 0, Vps = 0 - 1 - 1 nA
Gate No.2 Leakage Current 1G2ss Vg2s = -20 V, Vgis = 0, Vps = 0 - 1 - 1 nA
Zeto-Bias-Voltage Drain Current Ipss VG2s = MV, Vg1s =0, Vps = +13 V 18 - 18 - mA

Small-Signal, Short-Circuit
Reverse-Transfer Capacitance Crss

Vps = +13V, 1p = 10 mA, f = 1 MHz

0.02 0.03 0.02 0.03 oF

(Drain-to-Gate-No.1) Vezs = 4V
Vps = 13V, Ip = 10 mA
Input Capacitance Ciss V.Z:S =nv 'Dx Lz 5.5 - 5.5 - pF
Output Capacitance Coss zz;:_ﬂj :' I'D-=1(1)g ::1 21 - 23 - oF
Vps = 13V, Ip = 10 mA
Input Resistance fis Vz:s a4V 'D= 100 MHz 35 - 35 - Wt
Vos T 113y = 100 MHz 4 - - - W
Output Resistance Tos VG%S—' l*olva T ~ = 2 ” o)
Vps = +13 V =10 mA
Forward Transconductance 8ts Vz:s : : v' "D= \ kH’: 10,000 - 2800 - mho
Maximum Available Power Gain MAG Vps = 413V, Ip = 10 mA 2% - 21 - d8
Maximum Usaable Power Gain MUG VG2s = ¥V 254 . . - @8
(Unneutralized) 1= 100 MHz, fo, for 40604
Noise Figure NF (mixer) = 10.7 MHz 2.5 ~ — — B

* conversion lraﬂsconduslance
Aor limitea~~¥"~ " rdesign considerations

40603, 40604

PERFORMANCE FEATURES

© lorge dynamic range permits large-signal handling be-
fore overload

® dual gates ollow product mixing with extremely low
harmonic generation

© greatly reduces spurious responses in FM rec

® permits use of vacuum-tube biasing techniques

© excellent thermal stability

® superior cross-modul perf and greater dy-
namic range than blpolav and single-gate field-effect
fransistors

DEVICE FEATURES

. ly low feedback
Cras = 0.02 pF typ.

© high unneutralized RF power gain
MUG = 25 dB (typ.) for 40603

® low noise figure
NF = 2.5 dB typ. for 40603

TERMINAL DIAGRAM

For characteristics curves, refer to type 3N140.
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40673

SILICON DUAL INSULATED-GATE FIELD-EFFECT TRANSISTOR

N-Channel Depletion Type With Integrated

Gate Protection Circuits

For RF Amplifier Applications wp to 400 MH:

RCA-40673 is an n<channel silicon, depletion type, dual
insulated-gate field-effect transistor.

Special back-to-back diodes are diffused duectly into the
MOS* pellet and are electricall, b 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 nt

the fij ion and ac-grounding Gate No.
2. The reduced allows operation at i
gain without neutralization; and, of special im-
portance in rf-amplifiers, it reduces local oscillator
feedthrough to the antenna.

The 40673 is hermetically sealed in the metal JEDEC TO-72

*Metal-Oxide-Semiconductor.

Values, at T4 = 250C

allows the 40673 to retain the wide input signal d

Ratings, Absol

range inherent in the MOSFET. In addition, the low junction g::é"“:‘:s‘%‘%n‘ég‘c’gffAegsv . 02w+20 v
capacitance of these diodes adds little to the total S5 srn v
capacitance shunting the signal gate. % 6048 v
. 30% of V|
The excellent overall perf h of the Pesk o P v
RCA-40673 make it useful for a wide variety of rf-amplifier ORAIN-TO-GATE VOLTAGE,
applications at frequencies up to 400 MHz. The two DRXP'?&URRE%?’ZI .o *:3 mx
serially d channels with i control gates TRANSISTOR DISSIPATION, Pr:
make posnble a greater dynamic nnge and lower cross— a‘ "'"’"""- } upto 21‘;% e = W at mw
than is hieved using devices having 2.2 mW/°C
only a single control element. AMBIENT TEMPERATURE RANGE:
Storage and Operating .......... 65 to +175 oC
The two gate amngemem of the 40673 also makes postible a "E:?ms")gs‘ “’"""‘ soldering):
dback capaci by op g in seating surface for 10 -enmi max. 268 oc
ELECTRICAL CHARACTERISTICS, at T = 26°C uniess otherwise specified
LIMITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS UNITS
Min. Typ. Max.
Vps = +15V, Ip =
Gate-No.1-to-Sourcs Cutoft Voltage | VG1siot) | vag= 1oy 1D = 200 - | -2 - v
Vps = +18V, Ip = 200
Gate-No.2-to-Source Cutoff Voltage VG2s(off) Vg?s =0 D WA - -2 -4 v
V, =+1or-6V
Gate-No.1-Leakage Current Ig1ss vg;s- 0, v;zs =0 - - 50 nA
VGas = 6V
Gate-No.2-Leakage Current IG2ss Vps =0,Vgis=0 - - 50 nA
Vps = +15V
Zero-Bias Drain Current Ipss Vgas = t4V 5 15 35 mA
VG1s=0
Forward Transconductance Vps = +18V, Ip = 10mA
(Gate-No.1-to-Drain) 9 VGas = 4V, f = 1kHz - 12,000 - wmho
Small-Signal, Short-Circuit Input c _ 6 _ oF
Capacitance t iss
Vps = +18V, Ip = 10mA
Small-Signal, Short-Circuit, VGas = +4V, f=1MHz

Reverse Transfer Capacitance Crss 0.005 0.02 0.03 oF

(Drain-to-Gate No.1) ¢
Small-Signal, Short-Circuit Output _

i i Con - | 20 o
Power Gain (see Fig. 1) Gps 14 18 - d8
Maximum Available Power Gain MAG - 20 - d8
Maximum Usable Power Gain . _

(unneutralized) MuG - 2 8
Noise Figure (see Fig. 1) NF - 35 6.0 d8

Vps = +15V, Ip = 10mA
Magnitude of Forward Transadmittance |V',| VGa2s = +4V, £ = 200 MHz - 12,000 - umho
Phase Angle of Forward Trans- _ . _

admittance 6 35 dogrees
Input Resistance Tiss - 1.0 - kQ
Output Resistance Toss - 28 - kQ
Protective Diode Knee Voitage Viknee 'DIODE(REVERSE)=$100pA | — 00| - v

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

éThree-terminal measurement with Gate No. 2 and Source returned to guard terminal.
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For characteristics curves, refer to type 3N187.

APPLICATIONS

o RF amplifier, mixer, and IF amplifier
in military, industrial, and consumer
communications equipment

® aircraft and marine vehicular receivers
o CATV and MATV equipment

o telemetry and multiplex equipment
PERFORMANCE FEATURES

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

® wide dynamic range permits large-signal handling
before overload

o dual-gate permits simplified agc circuitry
@ virtually no agc power requirea
o greatly reduces

® permits use of vacuum-tube biasing techniques

infm

o excellent thermal stability

DEVICE FEATURES

© back-to-back diodes protect each gate against
W and in-circuit 3

o low gate leakage currents ——
1G15s & IG2ss = 20 nA(max.) at Tp = 25°C

@ high forward transconductance ———
95 = 12,000 pmho (typ.)

® high unneutralized RF power gain
Gps = 18 dB(typ.) at 200 MHz

® low VHF noise figure — 3.5 dB(typ.) at 200 MHz

TERMINAL DIAGRAM

LEAD 1-DRAIN

LEAD 2-GATE No. 2

LEAD 3-GATE No. 1

LEAD 4-SOURCE, SUBSTRATE
AND CASE

nv
-
#Ferrite bead (4); Pyroferric Co, ““Carbonyl J* Q=40673
0.09in. 0D; Umplyn. 1D; 0.063 in, thickness, v Disc ceramic,

All resistors in ohms
All capacitors in pF
Cp: l.s- 8,7 rF variable air capacitor: E.F. Johnson Type 160-104,

Cy:

*Tubular ceramic.

~,

1 5 SpF variable air capacitor: E.F. Johnson Type 160-102,
of equivalent,

1- 10pF ?slm-type variable air capacitor: JFD Type VAM-010;
Johanson Type 4335, or equivalent,

4 0.8 7 4.5 pF piston type variable air capacitor:Erie 560-013 or

Cy:

]

¢

-

Ly 4tums sulvu-platedooz-m thick,0.075-0.085-in. wide, copper

ribbon. Intemal diameter of winding = 0,25 in, winding length

approx. 0.80in.

W; tums sﬂver-plaled 0.02-in, thick, 0.085-0.095-in. wide, 5/16-in.
D. Coil =.90in, long.

Fig. 1.

Ly

~,

200MHz Power gain and noise-
figure test circuit




Silicon Dual-Insulated-Gate Field-Effect Transistor

N-Channel Depletion Type
With Integrated Gate-Protection Circuits

For RF Amplifier Applications up to 2560 MHz 2 ' in f - cap

RCA-40819 is an n-channel silicon, depletion type, dual in-
sulated-gate field-effect transistor (FET).

The excellent overall performance characteristics of the
RCA-40819 make it useful for a wide variety of rf-amplifier
applications at frequencies up to 250 MHz. The two serially-

h with i control gates make
possible a greater dynamic range and lower cross-modula-
tion than is normally achieved using devices having only a
single control element.

The two -gate arrangemem of thc 40819 also makes possible
d by opera(mg
in the fig and ac g g Gate
No.2. The reduced capacitance allows operation at maxi-
mum gain without neutralization and reduces local oscillator
feedthrough to the antenna — features of special importance
in rf and if amplifiers.
Special back-to-back diodes are diffused directly into the
MOS 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 and protect the gates against damage in all normal
handling and usage.

ELECTRICAL CHARACTERISTICS, at T = 25° C unless otherwise specified

40819

The back-to-back diode configuration permits the 40819 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 25-volt drain-to-source rating permits the use of higher
voltage power supplies.
The 40819 is hermtically sealed in the metal JEDEC TO-72
package.
TERMINAL DIAGRAM
LEAD 1-DRAIN
LEAD 2- GATE No.2

LEAD 3- GATE No.1
LEAD 4 - SOURCE,

SUBSTRATE, AND CASE

Reverse Transfer C:pmlancz Crss
(Drain-to-Gate No.1)®

VG2s=+4V,f=1MHz 0.005 | 0.02 0.03 pF

LIMITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS win v . UNITS Device Features
- - - - ice u
~ ® back-to-back diodes protect each gate against handling and
= Ip =
ON__..1-to-Source Cutoff Voltage VG1S(off) zgss ::3 x 0 = 20047 - -2 -4 v in-circuit transients
2 ® high forward transconductance: gfs = 12,000 umho (typ.)
=415V, 1p = 200 = hi i in: Gps = -
Gate-No.2-to-Source Cutoff Voltage VG2S(off) xg?s :05 -0 =2004A - -2 -4 v 2;:,;'::“""'1“ RF power gain: Gps = 18 dB (typ.) at
v oV ® low VHF noise figure: 3.5 dB (typ.) at 200 MHz
=+
Gate-No.1-Leakage Current 1G1sS Vg;i D_VGZS -0 - - 50 nA L Iow gnu Inklgn currents: 1G1ss & IG2ss =50 nA at Ta =260C
: L] i voltage rating: Vpg = —0.2to +25 V
VE2s=+6V
Gate-No.2-Leakage Current Ig2ss vg:i U—VGIS -0 - - 50 nA
Zer0-Bias Orain € . Vps=+15V 5 - 35 mA Performance Features
ero-Bias Drain Current DSS . VG2§ =+ V,Vgis=0 L] supmov cross-modulation performance and greater
" Y ic range than bipolar or-single-gate FET s
Forward T 4 (Gate-No.1-to-Drain) | g ngs_::: z "D:'11:H"'1 - 12000 | - umho L] m :.ydnamuc range permits large-signal handling before
Small-Signal, Short-Circuit Input Capacitancet Ciss - 6 - [13 : vim:!lv:‘o agc power required
greatly reduces i in FM
Small-Signal, Short-Circuit, Vps=+15V,ip=10mA .

dual gate permits simplified AGC circuitry

Small-Signal, Short-Circuit Output Capacitance Coss - 2 - pF
Power Gain (see Fig. 1) Gpg 14 18 - d8 Applications
®  RF amplifier, mixer, and IF am, Mler in military,
Maximum Available Power Gain MAG - 20 - d8 industrial, and " o
Maximum Usable Power Gain (unneutralized) MUG - 20° - 48 ® aircraft and marine vehicular receivers
Vos = +15V,Ip = 10mA " ® CATV and MATV equipment
Noise Figure (see Fig. 1) NF Vg2s = +4 V, f = 200 MHz - 35 6.0 dl
2! . ® telemetry and multiplex equipment
of Forward T 1Yl - 12,000 | - pmho
Phase Angle of Forward Transadmittance 0 - =35 - degrees
Input Resistance Tiss - 1 - k2 Absolute Maximum Values, at T 4 = 25°C:
0 Resistance foss - 28 - k2 Drain-to-Source Voltage, Vps . . . . . ~0.2t0 +25 v
f— — Gate Terminal Current,
Pr_-ve Diode Knee Voltage Vknee Lyiode (reverse) = £100 WAl — +10 - v 1G1SOFIG2S - -+ +100 HA
. " Drain-to-Gate Voltage,
* Limited only by design t Cap Gate No.1 and all other terminals. Vog1 or VD;; R v
& Three-terminal measurement with Gate No.2 and Source returned to guard terminal. Drain Current, Ip. .. .. 50 mA
Transistor Dissipation, Py:
#Ferrite bead (4); Pyroferric Co. Q = 40673 AtTaupto26°C .......... 330 mw

(owre
H8T on couv)

¥ Disc ceramic.

“Carbony! J* 0.09 in OD; 0.03
* Tubular ceramic.

in 1D; 0.063 in thickness.

All resistors in ohms

All capacitors in pF

C1: 1.8 — 8.7 pF variable air capacitor: E. F. Johnson
Type 160-104, or equivalent.

C2° 1.5 — 6 pF variable air capacitor: E. F. Johnson Type
160-102, or equivalent.

C3: 1 — 10 pF piston-type variable air capacitor: JFD
Type VAM-010; Johanson Type 4335, or equivalent.

C4: 0.8 — 4.5 pF piston type variable air capacitor: Erie
560-013 or equivalent.

L1: 4 turns silver-plated 0.02-in thick, 0.076-0.085 in
wide, copper ribbon. Internal diameter of winding =
0.25 in, winding length approx. 0.80 in.

L2:  4-1/2 turns silver-plated 0.02 in thick, 0.085-0.095-
in wide, 5/16-in; 1D Coil = .90 in long.

Fig. 1. 200 MHz power gain and noise figure test circuit

For characteristics curves, refer to type 3N187.

At Tp sbove 25°C ...
Ambient Temperature Range:

derate linearly 2.2 mW/°C

Operating and Storage . ....... —65t0 +175 oc
Lead Temperature (During Soldering):

At distances 1/32 in from seating

surface for 10smax. ......... 265 oc
Maximum Ratings
Continuous Working Voltage®, at Tp=25°C:
Gate No.1-to-Source Voltage, VGg .. —610+3 v
Gate No.2-to-Source Voltage, Vgg .. —6to +6or v

40% of VDS

(whichever value is less)
Drain-to-Gate Voltage, Vpg1 or
VDG2 «vvvvvninnananans +25 v

Continuous Working Voltage Ratings must pe observea tu maintain
device characteristics. These ratings are based on long-term con-
tinuous voltage but may be for short

(e.g. testing of device characteristics), provided the absolute Maxi-
mum Ratings are not exceeded.
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40820, 40821

Silicon Dual-Insulated-Gate Field-Effect Transistors

N-Channel Depletion Types

With Integrated Gate-Protection Circuits
For VHF-TV Tuner Applications

40820 — RF Amplifier 40821 — Mixer

RCA-40820 and 40821 are n-channel silicon, depletion type,
dual-insulated-gate, MOS4 field-effect transistors for RF
amplifier (40820) and mixer (40821) applications in
VHF-TV receivers and other commercial equipment
operating at frequencies up to 250 MHz.

These devices designed for VHF performance, provide
excellent power gain, low-noise figures and have wide
dynamic range. The dual-gate feature offers good cross-
modulation performance over the AGC range and reduces
fi i by shielding Gate No. 1 from the drain.
The very low f i also the need
for circuit neutralization and reduces local oscillator feed-
through to the antenna.

Virtually no AGC power is required because of the high gate
input resistance of the MOS FET types. Automatic AGC
delay can be achieved with a very slight change in the input
impedance by the application of AGC voltage to Gate No. 2.

A Me:al-Oxide-Semiconductor.

Maximum Ratings

Performance Features

Device Features

back-to-back diodes protect each gate against handling and in-circuit transients
high forward transconductance: gg; = 12,000 umho (typ.)

high unneutralized RF power gain: GP! =17 dB (typ.) at 200 MHz (40820)
tow VHF noise figure: 3.5 dB (typ.) at 200 MHz (40820)

low gate leakage currents: Ig1ss & Ig2ss = 50 nA

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

before overload
virtually no agc power required

dual gate permits simplified AGC circuitry

wide dynamic range permits large-signal handling

TERMINAL DIAGRAM

@ LEAD 1 - DRAIN
LEAD 2 - GATE No.2
LEAD 3 - GATE No.1
LEAD 4 — SOURCE, SUBSTRATE, AND CASE

The dual-gate arrangement also makes it possible to isolate

the local oscillator signal from the incoming signal by -

applying each signal to a separate gate.

Integral back-to-back diodes protect the gates against damage
in normal handling and usage by limiting transient voltages
that exceed +10 volts. The 40820 and 40821 are hermeti-
cally sealed in metal JEDEC TO-72 packages.

Continuous Working Volrage#, atTp= 25°C:

Gate No. 1-to-Source Voltage, VG1g
Gate No. 2-to-Source Voltage, Vg2

Drain-to-Gate Voltage, Vpg1 or Vpg2

Absolute Maximum Values, at T4 = 25°C:

Drain-to-Source Voltage, Vpg
Gate Terminal Current, Igisorlg2s .
Drain-to-Gate Voltage, VpGi1orVpg2 ---

Drain Current, Ip .. ...oviniini i

Transistor Dissipation:
At Tp upto 25°C
At T p above 25°C

Ambient Temperature Range:

Operating and Storage

Lead Temperature (During Soldering):
At distances 1/32 in from seating

surface for 10 s max.

40820 40821
................... —610+3 —4.5t0 +3 A
-6 to +6 or 40% of Vpg | -4.5 to +4.5 or-4.5t0 40% of Vpg v

(whichever value is less) (whichever value is less)
.................. © +20 +20 v
,,,,,,,,,,,,,,,,,,,,,,,, —0.2to +20 —0.2t0 +20 \
+100 +100 HA
+26 +24.5 v
50 50 mA
.............................. 330 330 mw
........................... derate linearly 2.2 mW/°C

........................ —65 to +175 —65to +175 °c
...................... 265 265 °c

= Continuous Working Voltage Ratings must be observed to maintain device characteristics. These ratings are based on long-term continuous
voltage operation but may be exceeded for short durations (e.g. testing of device characteristics), provided the Absolute Maximum Ratings are

not exceeded.

{‘"“T,“\
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92Cs-17406

Fig.1 = Conversion power gain test circuit for type 40821.

E

Q = 40821

V¥ Disc. ceramic.

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

C1, C2: 1.5-5 pF variable air capacitor: E.F. Johnson Type
160-102 or equivalent.

C3: 1-10 pF piston-type variable air capacitor: JFD Type
VAM-010, Johanson Type 4335, or equivalent.

C4: 0.9-7 pF compression-type capacitor: ARCO 400
or equivalent.

L1: 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 C1 end of winding.

L2: Ohmite Z-235 RF choke or equivalent

L3: J. W: Miller Co. #4580 0.1 uH RF choke or
equivalent.

Note: If 5082 meter is used in place of sweep detector, a
16w pass filter must be provided to eliminate local

oscillator voltage from load.

For characteristics curves, refer to type 3N187.



ELECTRICAL CHARACTERISTICS at Ta = 26°C

40820,40821

LMITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS 40820 40821 UNITS|
Min_ | Typ. [Max_| Min_ [Tvp. | Max
Gate No. 1 to Source Cutoff Voltage Veisiof) | VoS- +18V.10=200uA Vazs=+av] - | 1 | -3 | - =
Gate No. 2 to Source Cutoff Voltage Voasioth | Vos= *18V,10=2004A Vg 15=0 - NEREE 3| v
Gate t0-Source Forward Breakdown Voltage: 1G1SSF )
Gate No. 1 | V(gR)GISSF | IGasse Vgas Vos 0 | - 9 - | - 1" - v
Gate No. 2 |V(gR)GassF | '00#A Veis Vos 0 | - 9 -1 - " - v
Gate-to Source Reverse Breakdown Voltage 1G1SSR
GateNo. 1 | ViBRIGISSR | 15cqq vaas Vos 0 | - 9 - - " - v
Gate No.2 | V(griGassr | '0#A Vs Vos 0 | - 9 - " - v
Gate No 1 Terminal Forward C f Vos Vozs 0 |S1s 8V = e = A
e erminal Forward Current  SEEEEE—
G1SSF bs Vezs Vers 45V - —1— - — T T
Gate No. 1 Terminal Reverse C f Vos Vozs 0 psis SY - 4% ~ _ |
te No. 1 Terminal Reverse Current
. ure GIsSR os Veas Vo, 45V T T =
Vgas 6V 50 nA
Gate No. 2 Terminal Forward Current ' Vps Vgig 0 [
L ward Cu G2ssF bs Veis Vogs 45V ~ o
Gate No. 2-Terminal Reverse Cus | Vos Vgis 0 |SBS8V e oA
ate No. 2-Terminal Reverse Current
G2ssR os Veis Vazs 45V 1 T | A
Zero Bias Drain Current Ios Vps '15V,VGis GVgas 4V |05 | 8 |15 [os |8 [20 | ma
Forward Transconductance
(Gate No. 1-to-Drain} s 1 1kH, - 12000 - - 2000 umho
Small Signal, Short Circuit Input Capacitance® | Cye; 6 |85 | - 6 9 | of
Small-Signal, Short-Circuit, Reverse Transfer Vps 15V
Capacitance (Drain-to Gate-No. 114 Crss |§s|om torMn 0005 | 002 1003 10005 002 |004 | oF
Small Signal, Short-Circuit Output Capacitance | Coq Vaas 4V 2 |- |- 2 - | e
Power Gain (see Fig. 6) Gps 4 17 - - - - d8
Noise Figure (see Fig. 6) NF 1 200 MH7 = 45 6 - - - d8
Conversion Gain Gps(c) ' 200/44 MH, - - In - - | e

® Capacitance between Gate No. 1and all other terminals & Three terminal measurement with Gate No. 2 and Source returned to guard terminal
________________________ 1
I[_ EXTERNAL smm/ AN !
Aot -aToesy N C4  OUTPUT  Zerite bead (4); Pyroferric Co. Q-40820 ,
rvram—.A A “Carbonyl J” 0.09in OD; 0.03 v Disc ceramic.
| in1D.0.063 in thickness. * Tubular ceramic
: L Al resistors in ohms
| | : All capacitors in pF
| 8] | €1 18 - 87 pF variable air capacitor: E. F. Johnson
h | Type 160-104, or equivalent.
WeUT 0w | C2¢ 15— 5pF variable air capacitor: E. F. Johnson Type
| v 160102, or equivalent
s T2 | : C3 1 - 10 pF piston-type variable air capacitor: JFD
= 10 | ...j_ | Type VAM—O\O,. Johanson Type 4335, or equivalent
i 1% | 100" C4q: 0.8 - 4.5 pF piston type variable air capacitor: Erie
| 27k g 1s0k = 2w | I- | 560-013 or equivalent.
| L + | RFC == ' L1 4 wrns silver-plated 0.02in thick, 0.075.0.085 in
| | (OHMITE TYPE { wide, copper ribbon. Internal diameter of winding =
:_ h 2235 OR EQUIV.) 0.25 in, winding length approx. 0.80 in.
T - T L2: 4-1/2 turns silver-plated 0.02 in thick, 0.085-0.095
1000 1000 v in wide, 5/16-in; 1D Coil = 0.90 in. long.
00
15V
Fig.2 - 200 MHz power gain and noise figure test circuit for type 40820.
Table 1 — y parameters vs. frequency
FREQUENCY (MHz)
CHARACTERISTICS SYMBOL
50 100 ] 200 | 250 UNITS
Y Parameters
Input Conductance Gis 008 | 033 | 10 1.6 mmho
Input Susceptance bis 1.8 3.6 75 9.8 mmho
Magnitude Forward Ti ittance 'st| 12 12 12 123 | mmho
Angle of Forward Transadmittance <vfs -2 -13 =35 -45 degrees
Output Conductance 9os 0.10 | 0.18 036 | 0.42 mmho
Output Susceptance bog 05 1.0 20 26 mmho
Magnitude of Reverse T lyrsl 8 12 25 40 umho
Angle of Reverse Transadmittance <¥rs -88 -73 -25 -10 degrees|
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40822-40823

Silicon Dual-insulated-G
N-Channel Depletion Types
With Integrated Gate-Protection Circuits

For FM Tuner Applications
40822 — RF Amplifier 40823 — Mixer

RCA-40822 and 40823 are n-channel silicon, depletion type,
dual-insulated-gate, field-effect transistors for RF amplifier
(40822) and mixer (40823) applications in FM receivers and
other cor i i operating at fi up to
150 MHz.

These devices designed for VHF performance, provide
excellent power gain, low-noise figures and have wide
dynamic range. The dual-gate feature offers good cross-
modulation performance over the AGC range and reduces
fi i by ing Gate No. 1 from the drain.
The very low i also eli the need
for circuit neutralization and reduces local oscillator feed-
through to the antenna.

Virtually no power is required in AGC utilizing the 40822
and 40823. In addition, these devices minimize input
impedance variations and automatically achieve AGC delay
when AGC is applied to Gate No. 2. The dualgate
Maximum Ratings

Continuous Working Voltage®, at Tp=25°C:

Gate No. 1-to-Source Voltage, Vg1g
Gate No. 2-to-Source Voltage, Vga2s

. 6to+6

Drain-to-Gate Voltage, Vpg1 or Vpg2

Absolute Maximum Values, at T4 = 25°C:

Drain-to-Source Voltage, Vpg
Gate Terminal Current, IG1g or Igas
Drain-to-Gate Voltage, Vpg1 or Vpgz - - - -
Drain Current, p
Transistor Dissipation:

AtTpupto 25°C

At Tp above 25°C
Ambient Temperature Range:

Operatingand Storage . .......................
Lead Temperature (During Soldering):

At distances 1/32 in from seating

surface for 10 s max.

ate Field-Effect Transistors

Device Features

Performance Features

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

® wide dynamic range permits large-signal handling
before overload

® virtually no agc power required

® greatly reduces spurious responses in FM receivers

® dual gate permits simplified AGC circuitry

arrangement also makes it possible to isolate the local
oscillator signal from the incoming signal by applying each
signal to a specific gate.

Back-to-back diodes, diffused directly into the MOS pellet,
protect the gates against damage in normal handling and
usage by limiting transient voltages that exceed +10 volts.
The 40822 and 40823 are hermetically sealed in metal

JEDEC TO-72 packages.
40822 40823
-6to+3 —45t0+3 v
or 40% of Vps -4.5to +4.5 or 40% of Vps v
(whichever value is less) (whichever value is less)
+20 +20 v
. —0.2t0 +18 —0.2t0 +18 v
+100 +100 HA
+24 +225 v
50 50 mA
330 330 mwW
derate linearly 2.2 mW/°C

—65 to +175 —65t0 +175 °c
265 265 °c

# Continuous Working Voltage Ratings must be observed to maintain device characteristics. These ratings are based on long-term continuous
voltage operation but may be exceeded for short durations (e.g. testing of device characteristics), provided the Absolute Maximum Ratings are

back-to-back diodes protect each gate against handling and in-circuit transients
high forward transconductance: g¢, = 12,000 umho (typ.)

high unneutralized RF power gain: Gps = 24 dB (typ.) at 100 MHz (40822)
low VHF noise figure: 2dB (typ.) at 100 MHz (40822)

low gate leakage currents: Ig1gg & Igogs =50 nA at Ty = 25°C

100 k2

szcs-manz
1.3-5 pF variable air capacitor: E.F. Johnson Type 160-102 or
equivalent.

2.7-19.6 pF variable air capacitor:
160-110 or equivalent.

80 pF max. compression-type capacitor:
equivalent

8 turns No. 22 wire on 1/4'" diameter air core. One turn
spacing between windings. Tapped at one turn from low end.
37 turns No. 34 wire on 3/16" diameter air core. Unloaded Q
=63

40823.

Fig.1 - 100/10.7-MHz conversion power gain test circuit
for type 40823.

LOCAL OSCILLATOR

i sion o0 T

MHz

E.F. Johnson Type

Arco 405 or

-

not exceeded.
LIMITS
CHARACTERISTICS SYMBOLS TEST CONDITIONS 40822 - 40823 uNITs| - weur
win Tryp. Totax, Lot _Jrvp Twex S
Gate No. 1-to-Source Cutoff Voltage VG1sioff] Vps= +15V,1p=200KA,Vgas= +4V] - -2 | -4 - -2 -4 v
Gate No. 2to-Source Cutoff Voltage VGasio) | YDS= +15V,15=2004A, VG 15=0 - -2 ]|-41 - e il I
Gate to-Source Forward Breakdown Voltage: | 1G1SSF =
ate No. 1 |V, “Vpe = - -1 - 1 -
(BRIGISSF | 1GossF = |Vgos = Vps =0 9 exremna |
Gate No. 2 | V(gR)G2ssF | 100 KA Vs = Vos = 0 - 9 - - 1 - v i
Gate-to-Source Reverse Breakdown Voltage: 1G1SSR =
Gate No. 1 | V(gR)G1SSR 1G25SR - Vg2s = Vps = 0 - 9 - - 1" - v
Gate No. 2 | V(gR)Gassr ] '%0#A Veis=Vps=0 | - 9 |- |- Jn |-V
. .o |Veis-6Vv - 0l - i e B -~
Gate No. 1-Terminal Forward Current 'G1ssF Vos=Vazs =0 [T - —T1 - 15 [ oA | C1.C2: 1.3-5.4 pF variable air capacitor
VGB TV - = 50 — = ~ PYY C3:1-10 pF variable air capacitor, piston type:
Gate No. 1-Terminal Reverse Current 1G1SSR Vps = Vgas = 0 les — — 1= Co., No. 4335
Q18- — = " C4:1-15 pF variable air capacitor, precision piston type:
Vgas=6V - - - - -1n
Gate No. 2 Terminal Forward Current \G2ssF Vps=Vgyg=0 [—adi =T Roanwell Corp. SG11129/AG
Vgoas =45V - i - - "% ] L4,L2: 0.22 pH RF choke (7T): Miller, No. 4584
VG2s--6 V _ _ Is0 | - _ _ nA *Ferramic toroid (1/2 used): Indiana General,
Gate No. 2. Terminal Reverse Current 1625SR Vps = Vg1s =0 -V—G;s Yy - . = = o | oA No. CF101-(0-6)
Zero-Bias Drain Current Ios Vps = +15V, VG5 = 0.Vgas = +4 V 5 15 30 5 15 35 | mA Fig.2 - 100-MHz power gain and noise figure test circuit
Forward Transconductance e 1KHe ~ li2ooo] - | - haooo | - Jumne for type 40822.
(Gate No. 1-to-Drain) hd TERMINAL DIAGRAM
Small-Signal, Short-Circuit Input Capacitance | Ciss - 65 | 95| - 65 | 10] oF
Small-Signal, ShortCircuit, Reverse Transfer Vpe = +15V R | 0.025] 0.048] oF
Capacitance (Drain-to-Gate-No. 114 Crss lt]nfm'mf; f.= 1 MHz Jo.0os | 0.020 | 0.030§ 0.005 ol
Small-Signal, Short-Circuit Output Capacitance | Coqq VGas = +4V - 2 - - 2 - pF LEAD 1 - DRAIN
LEAD 2 - GATE No.2
Power Gain (see Fig. 5) Gps 19 ) 24 [ -] - - B K2 LEAD 3 - GATE N:_‘
Noise Figure (see Fig. 5) NF f = 100MHz - 2 | as| - - o K] LEAD 4 — SOURCE, SUBSTRATE AND CASE
Conversion Gain Gps(c) £=100t0 10.7MH4 ~ - - 14 18| - d8

1 Capacitance between Gate No. 1 and ali other terminals.
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& Three-terminal measurement with Gate No. 2 and Source returned to guard terminal.

For characteristics curves, refer to type 3N187.




Silicon Dual-Insulated Gate Field-Effect Transistor

N-Channel Depletion Type

With Integrated Gate-Protection Circuits

General-Purpose Economy Type for Applications
from DC to 500 MHz

RCA-40841 is an n-channel silicon, depletion type, dual-
insulated gate, field-effect transistor intended for general-
purpose applications from DC to frequencies up to 500 MHz.

This MOS/FET provides excellent power gain, linear-circuit
operation and has a wide dynamic operating range. Its
square-law characteristics result in low cross-modulation
performance over the AGC range. Its dual-gate construction
reduces i ielding Gate No. 1 from
the drain, and makes it possible to isolate the local oscillator
signal from the incoming signal bv applying the two signals
to separate gates. The very low feedback capacitance of this
device elimil the need for in circuits using
the dual-gate configuration. Use of the device in the RF
input stage of a receiver reduces local oscillator feed-through
to the antenna. The 40841 requires negligible AGC power,
“ides automatic delay when AGC is applied to Gate No.
id exhibits slight input impedance variations during AGC
tioning. The device has exceptionally high input im-
pedance, an attribute for timing-circuit design.

Back-to-back diodes are fabricated on the same monolithic
silicon pellet as the MOS/FET to protect the gates against
damage due to electrostatic charges frequently

Device Features:

@ back-to-back diodes protect gate insulation against damage
due to static changes frequently encountered during handling

® high forward transconductance: g¢s = 12,000 pmho (typ.)

® high power gain: Gps = 32 dB (typ.) at 44 MHz

® gate leakage currents: 1G1SS and IG2SS = 60 nA (max.)
atTp =259°C

® high input impedance

® excellent thermal stability

Performance Features:

® superior ion per and greater
range than bipolar and junction-gate FETs

® wide dynamic range permits large-signal handling before
overloading

8 virtually no agc power required

@ greatly reduced spurious responses in AM and FM receivers

® dual-gate configuration permits simplified AGC circuitry

@ operates at frequencies to 500 MHz without neutralization
in circuits utilizing the dual-gate configuration

@ operates up to UHF with low-noise performance

The following dual-gate MOS/FET types are specified for

during normal handling. These back-to-back diodes also
function as “transient trappers” by limiting in-circuit
transient voltages that exceed +10 volts.

Maximum ratings and electrical characteristics are included in
the data for operation of the 40841 as the equivalent of a
single-gate device. For single-gate operation, connect Gate
No. 1 (Term. 2) to Gate No. 2 (Term. 3), as shown in the
Terminal Diagrams on Page 2. The 40841 MOS/FET is
hermetically sealed in the metal JEDEC TO-72 package.

requiring pi grade performance: 3N200,
3N187, 40673, 40819, 40820, 40821, 40822, and 40823.

Detailed information, utilizing RCA dual-gate protected
MOS/FETs in RF applications, is given in the following RCA
Application Notes: AN-4431 “RF Applications of the
Dual-Gate MOS/FET up to 500 MHz" and AN-4018 “Design
of Gate-Protected MOS Field-Effect Transistors”.

Maximum Ratings Dual-Gate Single-Gate
Confi i Confi i
Absolute Maximum Values, at T = 25°C: i
Drain-to-Source Voltage, Vpg —0.2to +18 —0.2t0 +18 \
Gate Terminal Current, IG1s or 1G2S +100 = HA
Gate Terminal Current, IGs - +100 uA
Drain-to-Gate Voltage, VpG1 or VDG2 - - - +24 - v
Drain-to-Gate Voltage, VpG - - - +24 v
Drain Current, Ip 50 50 mA
Transistor Dissipation:
At T up to 25°C 330 330 mw
At Ta abeve 259°C ... derate linearly 2.2 mW/°C
Ambient Temperature Range:
Operating and Storage —65 to +175 —66 to +175 oc
Lead Temperature (During Soldering):
At distances 1/32 in from seating surface for 10smax. ......: 265 265 oc
Continuous Working Voltage®, at Ta = 259C:
Gate No. 1-to-Source Voltage, VG1S ... —4.510 43 - v
* No. 2-to-Source Voltage, VG2s . .. -4.5 to +4.5 or 40% of Vps - \
(whichever value is less)
Gate-to-Source Voltage, VGS . ..........oouviennnininennn.. - —4.51t0 +3 v
Drain-to-Gate Voltage, VDG1 or VDG2 +20 - v
Drain-to-Gate Voltage, VpG - +20 v
#Continuous Working Voltage Ratings must be observed to maintain device characteristics. These ratings are based on long-term continuous
voltage operation but may be exceeded for short durations (e.g. testing of device characteristics), provided the Absolute Maximum Ratings
are not exceeded.
11 17 |suEEsass
E é 5- GATE_N0.2-TO-SOURCE VOLTS (Vgag) *4 |ssssssas:
H AMBIENT TEMPERATURE (Ty) »25°C janasazs:
o GATE NO.1-T0- SOURCE VOLTS (Vg0 4
2 24 2 -+
= - 0.2
g £ HH
¥ £ H
3 & M -0.4
s I H TTIT
3 LR el
H 3 -0.6
z DRAIN-TO-SOURCE VOLTS (Vpg) z [ HH
& I, IENT TEMPERATURE H -0.8
g s '
= s
e :
(1T g
-z - ° 2 4 6 8 10 "

GATE NO.2-TO- SOURCE VOLTS (Vg2g)
92CS-18042

Fig.2—Ip vs. VG2S.

DRAIN - TO - SOURCE VOLTS (Vpg)
92C5-18043

Fig.3-Ip vs. Vps.

40841

Applications:

® DC amplifiers ® choj

® RF amplifiers ® voltage-controlled attenuators
® mixers ® constant-current source

® |F amplifiers
® video amplifiers
® differential amplifiers

® voltage regulators

@ telemetry & multiplex
® servo amplifiers

- L o

q Y P \
% phase splitters

® industrial timers — long time delays

® thyristor trigger circuits

TERMINAL DIAGRAMS

SINGLE-GATE CONFIGURATION

LEAD 1-DRAIN

LEADS-2 AND 3-GATE

LEAD 4-SOURCE,
SUBSTRATE AND CASE

DUAL-GATE CONFIGURATION

LEAD 1-DRAIN

LEAD 2—-GATE No.2

LEAD 3—-GATE No.1

LEAD 4-SOURCE
SUBSTRATE AND CASE

DRAIN-TO-SOURCE VOLTS(Vpyg sl
AMBIENT (Ta)e25°C
T T
a8
~ inny
k3 e
= 2f 1
M S
£ ¢
3 s
2 (3
= : ']
i £
T =a
1T =g
T u;
i aai It
-2 =1 2
GATE NO.1-TO-SOURCE VOLTS (Vgys)
92c5-18041
Fig.1-Ip vs. VG1s
@ |COMMON SOURCE CIRCUIT
< AMBIENT TEMPERATURE (Ty)*25°C
§  |FREQUENCY (N=iKH
2 |oRAN-TO-SOURCE VOLTS (Vpg)*1S
3
3 by ansnana;
5 GATE NO.2-TO~SOURCE VOLTS (V, 4
s THT
s nue"e
- 581
] T
H
:
& 3
H +
2 T
H H+
13 +2
e t
e T +
< I +1
§ us. To
i -
T T
-2 - 0 .
GATE NO.1-TO-SOURCE VOLTS (Vgrg)
9285-409¢

Fig.4—gfsvs. VG1S.
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40841

ELECTRICAL CHARACTERISTICS at TA: 25°%

2)

FREQUENCY (f) = [ kHz

OMMON CIRCL
|AMBIENT YEuPERAYuRE lr‘) = 25°C

LIMITS g" [ORAIN - TO - SOURCE VOLTS (Vpg) =15
[~ CONFIGURATION
CHARACTERISTICS SYMBOLS TEST CONDITIONS ALGATE enoLEGATE  |UMTS H
WIN. | TYP.| MAX.[MIN.TTYP. TMAX 3
[GatetoSource Cutof Vortage: 8 "
Dual-Gate (No. 1) vG|§5 )| Vos=+18V.10=200uA Vazs=+av | - | 2 | - | - |- -l 4
Dual-Gate (No. 2) Vpg= +18V,1p=2004A, Vg 150 - -2 | - - - - v €5
Single Gate Vcs(.m) Vpg= +18V, I~ 2006A = - 1- -8 - |V 22
Gate-to-Source Forward Breskdown Voltage: 1G1SSF = E '
Dual-Gate (No. 1) V(BRIG1SSF | 1G2SSF = VG2s= Vps= 0| - 9 [ - |- |- -lv 3
Duai-Gate (No. 2) V(BRIG2SSF | 1000A VGis= Vps= 0] - (- 1 =-1-1-1V o
Single Gate V(BRIGSSF_|IGSSF = 1004A, Vps = 0 —t—T1T=1= v s
Gate-to-Source Reverse Breskdown Voltage: 1G1SSR = w
Oual-Gate (No. 1) V(BRIGISSR | 1G2sSR = VG2s= Vps=0f - 9] - - |- e v 3
Dual-Gate (No. 2) V{BR)G2SSR | 100uA VGis= Vps= 0] - 9 - — - - v
Single-Gate V(BRIGSSR_|!GSSR = 1004A, Vps = 0 - o M 9 - v GATE NO.2-TO-SOURCE VOLTS (Vg2s)
Gate Terminal Forward Current: ] 92¢5 -14787R2
Dual-Gate (No. 1) 1G1SSF Vps= VG2s= 0.VGis= 6V - - 6 | - - - nA Fig.5—gfs2 vs. VG2S.
Oual Gate (No. 2) 1G2SSF Vbs = VG1s= 0.VG2s= 6V - o N I )
Single-Gate 1GSSF Vps = 0,VGs= 6V p 1= [ = [- [ ™| m
Gate Terminal Reverse Current: 10008 {INITIAL ADJUSTMENT . GATE No. |- TO-SOURCE VOLTAGE (! )
- - = = - - - - - N 0.1- TO-SOURCE VOLT! vGIs
Dusl Gate (No. 1) 1G1SSR Vos= Vaas® 0.VG1s- 8V 0 ": N FOR DRAIN CURRENT (Ip):10mA WITH Vgag=+4.0V
Dusi-Gate (No. 2) 'G2ssR |Vos = VGis= 0.VGes= —6V i -] 6 1- |- i L > 4| DRAIN-TO-SOURCE VOLTS (vps)= 15
Singie-Gate 1GSSR Vps= 0,VGs= 8V = 1= [- - |[®|m ] o |11
:
2ero-Bias Drain Current: E 2 S
Dual-Gate Ins Vps* +16V,VGis= 0.VGas= +4V | - 0| - |- - | ma 2 100 N~
Single-Gate 0SS Vps= +15V, VGs = 0 = 1= 1= [ 37 - | ™ g
Forward Transconductance (Gate-to'Drain) M I i
Dual-Gate ots 1 kHz - [12000] - | - |- — Jumho g I |
Single-Gate o - - - - 7000 - Jumho z
3 GATE No. 2-TO-SOURCE VOLTS (Vg2s):
Small-Signal, ShortCircuit Input Capacitance? | Ciss A - es| - | - n| - ] g 1o; T T T A ias
. 2 z Vel
Small-Signal, Short.Circuit, Reverse Transfer . 5 8:42.0
Capacitance (Drain-to-Gate-No. 1) Crss oS e - |oozf - |- fos4| - |oF H ¢ gg i
[Smait-Signal, Short-Circuit Output Capacitance | Coss 0 = 2l = | - 2| - | eF Ey >
n —— Dual-Gate only 3 1
‘Audio Spot Noise Figure Vozs- 24V g ., l l |
Dual-Gate NF 1= 1kHz - |oe - |- |- | - Ja i
Single-Gate NF f= 1kHz - -1 - - | o2] - | d8 10 100 i 10k 100 &
- ! 8 FREQUENCY (f)—Hz
Power Gain Gps 44 MMz - 32| - - |- el 92¢5-18050
[ Conversion Gain Gpsic) = 2% = |- - -1 )
Fig.6—ep vs. f.
1 Capacitance between Gate No. 1 and all other terminals (Dual-Gate), Gate and all other terminals (Single-Gate)
$ Three-terminal messurement with Gate No. 2 and Source returned to guard terminal (Dual-Gate)
0"2 -
* Noise Figure = 1010gyg |1+ ——————| where K = 1.38x 10723, T = Tempersture in “elvin; BW = Bandwidth in Hz;
4KT BW Ry Rg = Generator resistance
TYPICAL CHARACTERISTICS FOR 40841 IN SINGLE-GATE CONFIGURATION
{Terminals 2 and 3 tied together to comprise effective single-gste)
. 28° [- DRAIN- TO-SOURCE VOLTS (Vpg) =15
EH amsient (Ta)e28°C AMBIENT TEMPERATURE 17))-28°C F FREQUENCY (f)=1 kHz
2 EAMBIENT T (Ta) =25
E 75+
1
1
% - -
) 2 £
" [~ 20 W
-
g H :
&
§ £
3 3 s
23 S
3 2
td
- 10
H H e
s H
Ed
: T
H
° 0 15
- - =1 ~-08 0s .5 92CS-18045
DRAIN-TO-SOURCE VOLTS (Vpg) 23 £l 'S DRAIN MILLIAMPERES (Ip)
a2cs-18044 DRAIN-TO-SOURCE VOLTS (Vog)  gace_imoar FinS—gpy .|
| .9—gfs vs. ID.
Fig.7-1p vs. VDS. Fig.8—Ip vs. Vps.
VERTICAL
GAIN/CAL
TYPICAL CHARACTERISTICS FOR 40841 IN 55 Iy
SINGLE-GATE & DUAL-GATE CONFIGURATION 10-79pF i
cw
10005 [ AMBIENT T Tarasec —HH——
13 0 A 1 I 1 L1 VOLTAGE NAN&E_' 10 VERTICAL
«
é - smc.t GATETCéﬁlIWHATlOH H VERTICAL / pos irAipitra
; HOVOLTAGE (Vas) FOR DRAIN INeuT ! N Q@ Gam
+ 2 NN CURRENT (Ip)*10 mA L . 24k
i S -T0- SOURCE VOLTS 15 p 00K |
M S l 900K BAL 56K ow
v§- . | CENTERING @ 3600
‘ KSFew
g 1 56K H
E N
§ 10 DUAL-GATE CONF H 27K
o TE No. = =
E g VOLTAGE (VG1S) FOR DRAIN I TO VERTICAL
o CURRENT (Ip)=OmA AMPLIFIER
g IN-TO-
o oseis iy
3 GATE No. 2-TO-SOURCE VOLTS 4 00
) Il ) - -13v
o ° ¢ ﬁx'; LR 0k 00k ALL RESISTANCE VALUES
FREQUENCY (f)— Mz ARE IN OHMS = ) szcu-isoas
Fig.1 v f 9203-10044 Fig.11~Typical differential amplifier utilizing the 40841 in the vertical input stage of a solid-state oscilloscope.
0-epvs. f.
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40841

~ SOLID-STATE TIMER FOR INDUSTRIAL APPLICATIONS
o .
Sy
wo,.r-L’ ;:22‘; ‘& 100
120 v Ac¢  SOVDC |- [ b3
Hz o3 A SR*
| W3%Ee > - i
f 40841 o8
13
%2 gu '
2
0y
3 TYPE
e | e N4
Pt RESISTIVE
INDUCTIVE
L L,0AD
e F 1k
5 uFt s 220-2; cBRallic T Siaw
200 <
w
WA
92CM-18049
Cornell-Dubilier ics—Type MMW or equi TIMING CIRCUIT CHARACTERISTICS Q2 Vppu= 60V
* R controls duration of time delay. At R = 60 M2 up to lay = 200
5-minute delay (IRC resistor, Type CGH or equivalent) TA= -25°C 10 +60°C AN aa A
¥ This circuit can also be used at supply voltages of 240 V AC Accuracy: +10% (over temperature) T= 0
and 24V AC (60Hz) by changing the values of R1 and Q3. Repeatability: 3% (at 25°C) D3: Ig=1nA
: Reset Time: Less than 150 ms VR = 60V

Fig.12—Typical timing circuit utilizing the 40841 in a single-gate configuration.
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