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D-MOS FET - SINGLE GATE | SD200
N-CHANNEL ENHANCEMENT | SD201

SD202

UHF AND GENERAL PURPOSE RF APPLICATIONS | SD203

DESCRIPTION

The Signetics D-MOS SD200/201/202/203 are silicon,
insulated gate, field effect transistors of the N-channel
enhancement mode type. They are fabricated by the
Signetics double-diffused process which gives superior high
frequency performance up to 2GHz. A zener diode is
connected between the gate and substrate of the SD201
and 203 that bypasses any voltage transient lying outside
the range of ~0.3V to +25.0V. Thus the gates of the SD201
and 203 are protected against damage in all normal
handling and operating situations.

All four devices are general purpose transistors especially
suited for amplifier designs in the UHF range (500MHz to
2GHz). They have extremely high transconductance, very
low input capacitance and extremely low feedback capa-
citance. The SD200, 201, 202 and 203 combine high gain
with low levels of noise, intermodulation distortion and
feedback capacitance. These parameters make them ideally
suited for critical amplifier applications. These devices are
hermetically sealed in modified 4-lead TO-72 packages.

GENERAL FEATURES

® |ON-IMPLANTED FOR GREATER CONTROL AND
RELIABILITY

® WIDE DYNAMIC RANGE
® POSITIVE BIAS ONLY

SD200/201 FEATURES

® HIGH GAIN THROUGH UHF RANGE — 10dB AT
1GHz

® LOW NOISE THROUGH UHF RANGE:
SD200 — 4.5dB
SD201 — 5.0dB

LOW INPUT CAPACITANCE — 2.4pF
LOW FEEDBACK CAPACITANCE — 0.20pF
HIGH DRAIN-TO-SOURCE VOLTAGE — +30V

HIGH FORWARD TRANSCONDUCTANCE - 15,000
Mmhos

e o 0

PIN CONFIGURATION (Top View)

Source Substrate and Case

Drain Gate

Order Part Nos: $D200DC, SD201DC, SD202DC, SD203DC
*Diode Protection On SD201, SD203 Only.

COMMON SOURCE BIAS SCHEME

+Vpg =0+ +20 Volts
+Vgg =0~ +4 Volts
+Ips =0+ +20mA

*Diode Protection On SD201, SD203 Only.

SD202/203 FEATURES

® HIGH GAIN THROUGH UHF RANGE — 10dB AT
1.6GHz

® LOW NOISE THROUGH UHF RANGE - 3.2dB AT
1.0GHz

LOW INPUT CAPACITANCE — 3.0pF
LOW FEEDBACK CAPACITANCE — 0.20pF
HIGH DRAIN-TO-SOURCE VOLTAGE — +25V

HIGH FORWARD TRANSCONDUCTANCE — 20,000
pHmhos



SIGNETICS D-MOS FET — SINGLE GATE = SD200/201/202/203

ABSOLUTE MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
TA = 25°C (Unless Otherwise Noted) Ta= 25°C
PARAMETER
(Unless Otherwise Noted)
Drain-To-Source Voltage (Vps)
SD200/SD201 +25V BVps Drain-To-Source Breakdown Voltage
SD202/5D203 +20V less  Gote Leakage Current
Drain-To-Substrate Voltage (Vpg) 'p (OFF) Drain-To-Source Current
SD200/SD201 +25V Ipss Zero Bias Drain Current
SD202/SD203 +20V Vr Threshold Voltage
afs Forward Transconductance
DC Gate-To-Substrate Voltage (VGB)
SD200 40V B
SD201 -0.3V, +10V Small Signal Short Circuit
SD202 40V p P
SD203 -0.3V, +10V iss TPy
Coss  Output
Drain Current (Ip) 50mA Crss  Reverse Transfer
Gps Power Gain*®
Ambient Temperature Range
Storage -65°C to +175°C :
Operating -65°C to +125°C NF Noise Figure
Transistor Dissipation (PT) rps (ON)  Drain-To-Source On Resistance
At +25°C Case Temperature 1.2wW Py Intercept Point
(Derate linearly to +125°C case temperature at the rate
of 8.0mwW/°C.) *Measured In Amplitier Test Fixture
At +25°C Free-Air Temperature 300mW

(Derate linearly to +125°C free-air temperature at the
rate of 2.0mW/°C.)

CHARACTERISTIC CURVES — SD200/201

1kHz FORWARD

DRAIN CURRENT VS TRANSCONDUCTANCE VS
DRAIN-TO-SOURCE VOLTAGE DRAIN CURRENT
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SIGNETICS D-MOS FET — SINGLE GATE = SD200/201/202/203

SD200 SD201 SD202 SD203
TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Vgs = OV, 1p < 1pA 25 30 25 30 20 25 20 25 v
Vgs = £10V. Vps - OV 01 01 A
Vgs = +10V, Vpg = OV 0001 10 0001 10 uA
Vps = +15V, Vgg = OV 0.001 1.0 0.001 1.0 0.001 1.0 0.001 1.0 MA
Vps = +15V, Vgg = OV 0.001 1.0 0.001 1.0 0.001 1.0 0.001 1.0 HA
Vps = Vgs = V. Ip = 1WA 0.1 10 20| o1 10 20 o1 10 20| o1 10 20 v
Vps = +15V, Ip = 20mA, f = TkHz
Vgs = +4V 130 150 130 150 mmhos
Vas =+2.5V 170 200 170 200 mmhos
Vps = +15V, f = IMHz
Ip = 20mA 24 30 24 3.0 3.0 36 3.0 36 pF
Ip =0A 1.0 1.2 1.0 1.2 1.0 12 1.0 1.2 pF
Ip = 0A 0.20 0.30 0.20 0.30 0.20 0.30 0.20 0.30 pF
Vps = +15V, Ip = 20mA, f = 1GHz
Vgs =+4V 8 10 8 10 a8
Vgs =+2.5V 8 10 8 10 dB
Vs =+av 45 60 50 65 8
Vgs =+2.5V 35 45 4.0 5.0
Ves = 5V, Ip = 5mA 50 70 50 70 3B 50 B 50 | @
Vps = 15V, Ip = 20mA, f = 1GHz, 29 29 29 29 dBM
Of = 2MHz

CHARACTERISTIC CURVES — SD200/201 (Continued)

DRAIN CURRENT VS POWER GAIN VS
GATE-TO-SOURCE VOLTAGE DRAIN CURRENT
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SIGNETICS D-MOS FET — SINGLE GATE = SD200/201/202/203

CHARACTERISTIC CURVES — SD200/201 (Continued)

NOISE FIGURE AND
AVAILABLE GAIN VS OPTIMUM NOISE FIGURE AND
DRAIN CURRENT AVAILABLE GAIN VS FREQUENCY
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SIGNETICS D-MOS FET — SINGLE GATE = SD200/201/202/203

CHARACTERISTIC CURVES — SD202/203

DRAIN CURRENT VS

1kHz FORWARD

1.5GHz POWER GAIN VS
DRAIN CURRENT

T
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SIGNETICS D-MOS FET — SINGLE GATE s SD200/201/202/203

CHARACTERISTIC CURVES — $D202/203 (Continued)

“S"” PARAMETERS

COMMON SOURCE CONFIGURATION DRAIN MILLIAMPERES (Ip) = 20
AMBIENT TEMPERATURE (Tp) = 25°C DRAIN-TO-SOURCE VOLTS (VDs) =+15
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1GHz NOISE FIGURE AND POWER GAIN TEST FIXTURE

H onam

DIALECTRIC IS 1/16” TEFLON-FIBERGLASS (34-K6096.11)
ALL MICROSTRIP WIDTH = 0.175"

lo— g —=t
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NOTE: SHIELD AND 4 TUNABLE CAPACITORS ON GROUND PLANE SIDE OF AMPLIFIER.




5i!||||!ti|}5 D-MOS FET SWITCH | $D210

N-CHANNEL ENHANCEMENT | SD211

ANALOG AND DIGITAL SWITCH AND SD213
SWITCH DRIVER APPLICATIONS SD214

D215

DESCRIPTION PIN CONFIGURATION (Top View)

The Signetics D-MOS SD210, 211, 212, 213, 214 and
215 are silicon, insulated gate, field effect transistors of
the N-channel enhancement mode type. They are fabri- .
cated by the Signetics double-diffused process which gives
high switching speed and low capacitance. A zener diode is
connected between the gate and substrate of the SD211, )
213 and 215. The diode bypasses any voltage transients !

which lie outside the range of -0.3V to +25V. Thus, the g

gate is protected against damage in all normal handling Drain @ Gate
and operating situations. A drain-to-source breakdown of
typically 35V makes the SD210 and 211 ideally suited
for £10V switch driver applications. Other characteristics

Source ® (9) \| Substrate and Case

allow them to be used as 5V switches. The SD214 and *Diode protection on $D211/213/215 only.
215 are designed to switch signals up to *10V and the Order Part Nos.
SD212 and 213 are designed to switch signals up to *5V. SD210DE, SD211DE, SD2120E,

SD213DE, SD214DE, SD215DE

All the devices feature low gate node capacitance, extremely
low drain node capacitance and very low feedback capaci-
tance. Low “ON’’ resistance and hermetically sealed 4-lead
TO-72 packages are also featured.

FEATURES
® | OW FEEDBACK CAPACITANCE — 0.30pF
® LOW DRAIN NODE CAPACITANCE — 1.3pF APPLICATIONS
® LOW GATE NODE CAPACITANCE — 2.4pF SWITCH DRIVER
® LOW FEEDTHROUGH AND FEEDBACK TRAN- ANALOG SWITCH
SIENTS MULTIPLEXERS
DIGITAL SWITCH
® ION- N R ELIABILIT
ON-IMPLANTED FOR GREATER RELIABILITY SAMPLE AND HOLD
® EXCELLENT ISOLATION FROM INPUT TO OUT- CHOPPERS
PUT — 120dB A-TO-D CONVERTERS
® 35V DRAIN-TO-SOURCE VOLTAGE FOR SD210/211 D-TO-A CONVERTERS

ABSOLUTE MAXIMUM RATINGS Tp = 25°C (Unless Otherwise Noted)

PARAMETER sD21¢ | sb211 §D212 §D213 sD214 SD215 UNITS

Vps Drain-to-Source +30 +30 +10 +10 +20 +20 Vde

Vsp Source-to-Drain +10 +10 +10 +10 +20 +20 Vdc

Vps Drain-to-Substrate +15 +15 +15 +15 +25 +25 Vdc

Vs Source-to-Substrate +15 +15 +15 +15 +25 +25 Vdc

Vags Gate-to-Source +40 -15 +40 -15 +40 -25 Vdc
+25 +25 +30

Vags Gate-to-Substrate +40 -0.3 +40 -0.3 +40 -0.3 Vdc
+25 +25 +30

Vab Gate-to-Drain 40 -15 +40 -15 +40 -25 Vdc
+25 +25 +30




SIGNETICS D-MOS FET SWITCH — N-CHANNEL ENHANCEMENT = SD210-215

ABSOLUTE MAXIMUM RATINGS (All devices)

Drain Current (Ip) 50mA

Ambient Temperature Range
Storage -65°C to +175°C
Operating -65°C to +125°C

Transistor Dissipation (P)
At 25°C Case Temperature 1.2W
(Derate linearly to +125°C case temperature at the rate
of 8.0mwW/°C.)
At 25°C Free-Air Temperature 300mW
(Derate linearly to +125°C free-air temperature at the
rate of 2.0mW/°C.)

DISTORTION TEST CIRCUIT

ELECTRICAL CHARACTERISTICS

PARAMETER

Breakdown Voltage

BVps

BVsp

BVps

BVgg

Drain-To-Source

Source-To-Drain

Drain-To-Substrate

Source-To-Substrate

Leakage Current

lps (OFF) Drain-To-Source

Isp (OFF) Source-To-Drain

Igs Gate

Vr Threshold Voltage

afs Forward Transconductance

l GENERATOR I

° HP333A
DISTORTION
ANALYZER
10k

NOTE: ALL RESISTORS STANDARD AND ARE MEASURED IN OHMS.

Small Signal Capacitances
(See Capacitance Model)

CAPACITANCE MODEL

Cigs +GD + GB) Gate Node

— ."..
g

LHe~- SOURCE (5)

C(gp + DB) Drain Node

C(Gs + sB) Source Node

Cpg Reverse Transfer

rps (ON) Drain-To-Source Resistance

10




SIGNETICS D-MOS FET SWITCH — N-CHANNEL ENHANCEMENT = SD210-215

sD210 sD211 sD212 sD213 sD214 sD215
TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX|MIN TYP MAX |MIN TYP MAX|MIN TYP MAX
Vgs = Vas = 0V, Is = 10uA 30 35 30 35 v
Vgs=Ves=-5V,Is=10nA | 10 25 10 25 10 25 0 25 20 25 20 25 v
Vgp = Vgp = -5V, 10 10 10 10 20 20 v
Ip = 10nA
Vgg = OV, Source OPEN, 15 15 15 15 25 25 v
Ip = 10nA
Vgg = OV, Drain OPEN, 15 15 15 15 25 25 v
Is = 10pA
Vs = Vgs = -5V
Vps = +10V 110 110 110 110 nA
Vps = +20V 110 1 10 |nA
Vgp = Vep = -5V
Vsp = +10V 110 110 110 110 nA
Vgp = +20V 110 110 |nA
Vps = Vs = OV
Vgg = *40V 0.1 0.1 0.1 nA
Vga = +25V 10 10 pA
Vgp = +30V 10 WA
Vps=Vgs=Vr.ls=1wA, | 06 10 20 | 056 10 20 |01 10 20 {01 10 20 [01 10 20 |01 10 20 [V
Vsg = OV
Vps = 10V, Vgg = 0V, 10 15 10 15 10 15 0 15 10 15 0 15 mmhos
Ip = 20mA, f = 1kHz
Vps = 10V, f = 1kHz,
Vgs = Vgs =15V
24 35 24 35 24 35 24 35 24 35 24 35 |pF
13 15 13 15 13 15 13 15 13 15 1.3 15 |pF
35 40 35 40 35 40 35 40 35 4.0 35 40 |pF
03 05 03 05 03 05 03 05 03 05 03 05 |pF
Ip =0.1mA, Vgg =0
Vgs = +5V 50 70 50 70 50 70 50 70 50 70 50 70 |
Vgs = +10V 30 45 30 45 30 45 30 45 30 45 30 45 (Q
Vgs = +15V 23 23 23 23 23 23 Q
Vgs = +20V 19 19 19 19 19 19 Q
Vgs = +25V 17 17 17 17 Q

1



SIGNETICS D-MOS FET SWITCH — N-CHANNEL ENHANCEMENT = SD210-215

CHARACTERISTIC CURVES

1kHz FORWARD

DRAIN CURRENT VS TRANSCONDUCTANCE VS
DRAIN-TO-SOURCE VOLTAGE DRAIN CURRENT
« DA | comeon Sounce contiaunarion ™ [ commmon souRCE conFrauRATION
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/
/

° o 5 10 15 20 k-] ﬂn 13 0 1. 20
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DRAIN CURRENT VS THRESHOLD VOLTAGE VS
GATE-TO-SOURCE VOLTAGE SOURCE-TO-SUBSTRATE VOLTAGE
[ S - *
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CRANTOSOURCE vOLTS »+16
22
» [
a / § 20 —3
H 3 | —1"""soare sons omey
2 o o
i, i 7
E N
§ g . / m;::'uwu:ur ) = ’-‘nc 1
» ' fusyr
AL
/ os
o os
[ * "2 +3 " % o 13 10 " 0 »
CATETOHURCE VOLTS Vi) SOURCETO SURTRATE VOLTADS (ggl,VOLTS
DRAIN-TO-SOURCE RESISTANCE THRESHOLD VOLTAGE
VS TEMPERATURE VS TEMPERATURE
- ' * T T T T T
ol onw L " e bt B
SOURCE TO.SUBSTRATE VOLTS (Vgg) = 0 SOURCE YO SUBSTRATE VOLTS (Vgg) = 0
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3 | z
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SIGNETICS D-MOS FET SWITCH — N-CHANNEL ENHANCEMENT = SD210-215

CHARACTERISTIC CURVES (Continued)

DRAIN-TO-SOURCE RESISTANCE VS DRAIN CURRENT VS
GATE-TO-SOURCE VOLTAGE GATE-TO-SOURCE VOLTAGE
= ___1 T T T 1 " ’ ! T 1
" 1, sounce rosussraare
. I VOLTS (Vgg) ° o s J#VOLTS (Vgg)
2w | —HRH ! . L ot sorvs i — |
R e : o -oma ¢ el
58 M AMBIENT TEMPERATURE (T,) - 26 C § L
§ o — 1 i 2.
MBS . [ P
H = 1
§ »}— 0214, 50215 OMLY z . H
g | f
3 z i
ia g, | _
H T sesnarune
» l I ',' GATE CONNECTED 10 0RA
'Gs ~ Vos!
oy w W= = T
GATE-TOSOURCE VOLTAGE (Vgs). VOLTS GATE-TO.SOURCE VOLTAGE (Vg), VOLTS

DISTORTION VS
GATE-TO-SOURCE VOLTAGE

LA

‘SOURCE-TO SUBSTRATE VOLTS (V)

¥« W

FREQUENCY = Tkkz
o1 OUTPUT SIGNAL = 1 VOLT (RMS)
\ SEE DISTORTION TEST CIRCUIT “
o0

N

OUTPUT SIGNAL DISTORTION, PERCENT

° a s 2 .
GATE.TO.SOURCE VOLTAGE (Vgg). VOLTS

D-MOS DRIVER/SWITCH APPLICATION

I8V

| ANALOG OUTPUT
I Q v
CONTROL
SIGNAL |
+5 w
g_.J'_ 1V -—[—Q—G"L
“ ZENER a& i [=L . ANALOG INPUT
T
": Lomeee | i Ra’ A
DRIVER

Rg* OPTIONAL CURRENT LIMITING RESISTOR

NOTE: ALL STANDARD AND ARE IN OHMS.
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SIGNETICS D-MOS FET SWITCH — N-CHANNEL ENHANCEMENT = SD210-215

TYPICAL WAVEFORMS

ANALOG
ouTPUT o

10—V — -

SWITCHING CHARACTERISTICS SWITCHING WAVEFORMS

tq (ON) (ns) t, (ns) tofF (ns)
Vpp| Rp | TYP | MAX | TYP | MAX | TYP |MAX

6 1680 | 06| 1.0 | 07 1.0 9.0 *
10 | 680 | 0.7 0.8 9.0
15 1k 0.9 1.0 14.0

*tofFF is dependent on R|_and C|_ and does not depend on the
device characteristics.

TEST CIRCUIT

TOSCOPE  +Vpp

INPUT PULSE

510 R, tg, t, <ins
Vour T0 PULSE WIDTH = 100ns
SCOPE REP RATE = 1MHz

oo 5 SAMPLING SCOPE

LES' t, <360ps
RIN = 1MQ

= CIN = 2.0pF

NOTE: ALL RESISTORS STANDARD AND ARE MEASURED IN OHMS.
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Sifjnotics

D-MOS FET DUAL GATE | SD300

N-CHANNEL ENHANCEMENT | Sp301

SD303

VHE, UHF AND GENERAL PURPOSE RF APPLICATIONS | SD304

DESCRIPTION

The Signetics D-MOS SD300/301/303/304 are silicon, dual-
insulated-gate, field effect transistors of the N-channel
enhancement mode type. They are fabricated by the
Signetics double-diffused process which gives superior high
frequency performance. Zener diodes are connected bet-
ween the two gates and the substrate. These diodes bypass
any voltage transients which lie outside the range of
-0.3V to +25.0V. Thus, the gates are protected against
damage in all normal handling and operating situations.

The devices' attributes make them ideally suited for a
variety of high frequency amplifier and mixer applications.
The presence of two gates plus the incorporation of the
drift region in the structure, has made the feedback capacity
(Crss) less than 0.02pF. A wide AGC capability plus
a significant reduction in cross-modulation distortion is
now available because of the inherent linearity of these
devices. The SD300, 301, 303 and 304 are hermetically
sealed in modified 4-lead TO-72 packages.

GENERAL FEATURES

® LOWER CROSS-MODULATION AND WIDER DYNA-
MIC RANGE THAN BIPOLAR OR SINGLE GATE FETs

® REVERSE AGC CAPABILITY

® LINEAR MIXING CAPABILITY
® DIODE PROTECTED GATES
L

HIGH FORWARD TRANSCONDUCTANCE — gfs =
10,000umhos

ION-IMPLANTED
® POSITIVE BIAS ONLY

PIN CONFIGURATION (Top View)

Drain Source, Substrate
: & Case

Gate No. 2 Gate No. 1

Order Part Nos:
SD300DC, SD301DC, SD303DC, SD304DE

DUAL GATE CASCODE BIAS SCHEME

AT
2 +Vpg = 0~ +20 Volts

+VG1g = 0~ +4 Volts
+Vg2g = 0~ +10 Volts
+lpg = 0~ +20mA

>

FEATURES

PARAMETER SD300 SD301 SD303 SD304 UNIT
High Gain Through UHF Range i3 i4 14 dB at iGHz
High Gain Through VHF Range 16 dB at 500MHz
Low Noise Through UHF Range 8 6 5.5 dB at 1GHz
Low Noise Through VHF Range 5 dB at 500MHz
Low Input Capacitance 2.0 2.0 3.0 25 pF
Low Feedback Capacitance 0.02 0.02 0.02 0.03 pF
Low Output Capacitance 1.0 0.6 0.6 1.0 pF
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

ABSOLUTE MAXIMUM RATINGS

Ta = 25°C (Unless Otherwise Noted) Ambient Temperature Range (Ta) N
- o,
Drain-To-Source (Vps) Storage 85°C to +175°C
SD300/304 +25V Operating -66°C to +125°C
SD301 +20V Transistor Dissipation (P1)
DC Gate No. 1-ToSubstrate At +25°C Case Temperature 12w
Voltage (VG. ) -0.3V, +10V (Derate linearly to +1256°C case temperature at the rate
" ' of 8.0mW/°C.)

DC Gate No. 2-To-Substrate

At +25°C Free-Air Temperature 300mwW
Voltage (Vg2g) -0.3V, +15V (Derate linearly to +125°C free-air temperature at the
Drain Current (Ip) 50mA rate of 2.0mW/°C.)

TEST FIXTURE (1GHz) (Used With SD300, 301, 303)

Vaas
GATE1 l DRAIN
e
L) P —_

SHIELD

L5 ——ei

RFC
ca 2
Vgis O— RFC. I \‘%
1

9
]
2

DIELECTRIC IS 1/16” TEFLON-FIBERGLASS (3M-K6098-11).
ALL MICROSTRIP WIDTH = 0.175 INCH.

Ly =042 INCH €y = 0.8-10pF JOHANSON 6201
Ly 1.68 INCHES €3 = C4 = 1.20pF JOHANSON 5501
Ly = 0.64 INCH Cq = 0.4.6.00F JOHANSON 4642
Ly = 1.52 INCHES RFCy = 0.220H

Lg = 0.30 INCH RFCy = 184H

NOTE: SHIELD AND ALL PASSIVE COMPONENTS ON GROUND PLANE SIDE OF AMPLIFIER.
1000pF BYPASSES ARE:
DRAIN:  CORY FT4.012

GATE2:  AMERICAN TECHNICAL
CERAMICS ATC1008
(CHIP CAPACITOR)

LAUNCHERS ARE OSM248-2

ELECTRICAL CHARACTERISTICS Tp = +25°C (Unless Otherwise Noted).

SD300 SD301 SD303 SD304
PARAMETER TEST CONDITIONS UNIT

MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX

BVps Drain-To-Source VG1s = VG2s =0V, Ip =5uA | 25 30 20 25 20 25 25 30 v
Breakdown Voltage

IG1ss  Gate 1 VG1s =+5V, 0.001 0.1 0.001 0.1 0.001 0.1 0.001 0.1 | uA
Leakage Current VG2s = Vps = OV
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

ELECTRICAL CHARACTERISTICS Ta = +25°C (Unless Otherwise Noted), Continued

*On Resistance

ip=0.1mA

SD300 SD301 SD303 SD304
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX| MIN TYP MAX | MIN TYP MAX |MIN TYP MAX
IG2ss  Gate 2 VGas = +10V, 0.001 0.1 0.001 0.1 0.001 0.1 0.001 0.1 |uA
Leakage Current VGi1s = Vps = OV
1D (OFF) Drain-To-Source | Vpg = +15V, 0.001 1.0 0.001 1.0 0.001 1.0 0.00% 1.0 [uA
Leakage Current VGis = VG2s = OV
1Dss Zero Bias Vps = +16V, 0.001 1.0 0.001 1.0 0.001 1.0 0.001 1.0 |uA
Drain Current VG1s = YG2s = 0V
V11 Gate 1 Vps = VGi1s = VT11. 01 1020f 01 10 20| 01 05 15| 01 1.0 20 |V
Threshold Voltage | Vgas = +10V, ip = 1uA
VT2 Gate 2 Vps = VG2s = VT2 01 1020{ 01 10 20| 01 05 15| 01 1.0 20 |V
Threshold Voltage | VGgis = +4V, Ip = 1A
Small Signal Short Circuit f = 1MHz, Gate 2
AC Grounded
Vps = +18V, Vgis = 3.5V, 20 25 20 25 25 3.0 |pF
VGas = +10V, Ip = 18mA
Vps = +15V, Vg1s = +2.5V, 30 35 pF
VGas = +10V, Ip = 18mA
f=1MHz
Coss Output Vps = +15V, 1.0 1.2 06 08 06 1.0 1.2 |pF
Vg1is =0V,
VG2s = +10V, f = 1MHz
Crgs Reverse Transfer | Vpg = +15V, 0.02 0.02 0.02 0.03 pF
VG1s = 0V, Vgas = +10V,
f = 1MHz
afs Forward Vps = +15V, Vg1g = +3.56V | 8.0 10.0 8.0 10.0 8.0 10.0 mmbhos|
Transconductance | VGgas = +10V, Ip = 18mA,
f=1kHz
Vps = +16V, Vg1s = +2.5V, 13.0 15.0 mmbhos
VGa2s = +10V, Ip = 18mA
Gps Power Gain Vps = +15V, Vgqg = +3.5V,
VGa2s = +10V, Ip = 18mA
f=1GHz 9.0 13.0* 10.0 14.0° dB
f = 500MHz 13.0 16.0 dB
f = 200MHz 22.0 240 220 25.0 dB
Vps = +15V, VGg1g = +2.5V, 10.0 14.0* dB
VGa2s = +10V, Ip = 18mA,
f=1GHz
NF Noise Figure Vps = +15V, Vgig = +3.5V,
VGas = +10V, Ip = 18mA
f=1GHz 8.0°9.0 6.0* 7.0 dB
f = 500MHz 6.0 6.0 (dB
f = 200MHz 3.0 40 2030 dB
Vps = +15V, Vg1 = +2.5V, 5.5* 7.0 d8
VG2s = +10V, Ip = 18mA,
f=1GHz2
Eint interiering Signai | Vps = +15V, VGg2g = +i0V, 200 200 200 mv
Level At Gate For | Ip = 18mA,
1% Cross- Desired Signal f = SO0MHz,
Modulati [\ i Signal f = 501MHz
Distortion. Peak
= = 150 mV
Voltage Referenced :,DD,SW:ZV' VaGzs = +10V,
To 3002 System. | \yanred Signal f = 1GHz,
Interfering Signal f = 0.995GHZ
AGC Range Of Vps = +15V, VGg1s > +3.5V, 40 40 40 dB
(VGgas) Automatic Gain f = 500MHz
Control VDs = +15V, VG1s = +2.5V, 40 a8
f = 5600MHz
rps (ON) Drain-To-Source VGis = +8V, VGgas = +10V, 90 130 90 130 65 80 90 130 | @

*Measured in amplifier test fixture.
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES

SD300, 301
S PARAMETERS
AMBIENT TEMP. (Tp) = +25°C
DRAIN MILLIAMPERES (Ip) = 18
DRAIN-TO-SOURCE VOLTS (Vpg) = +15

11 S12
10 — o oot "o
-
AN | ’
o oo Sose o Sl N

50301 r\ls‘ ]
1
P 0’

o AN n Fraloos » ™
0300, 50201 L Tisnl

- o 1
S [

02 0.003 o
7
% 0002
o 0001 w
0 o1 0z 03 04 05 08 07 08 093 01 02 03 04 05 08 07 08 09 I
FRENQUENCY (GHZ) FREQUENCY (GHZ)
] 160" "0 o
—
300,
10 R 00,5030 |5
[ —f3030. 507
N
I~ 521l os
o8 10" 50301
30
08 5030 I~
08 (522
il 2 1822| 522
100"
50300, 50301 04 3
04
02 w 02
s
+ 0
o o
0 01 0z 03 04 05 08 07 08 08 10 G102 03 04 05 06 07 08 09 1
FREQUENCY (GHZ) FREQUENCY (GH2)
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)

SD300, 301

POWER GAIN VS FREQUENCY

NOISE FIGURE AND AVAILABLE
GAIN VS DRAIN CURRENT

/

T AMBIENT TEMP.(Ta)e25C
N ot LY | FRENQUENCY (f) = 1GHZ
J 10 VOLTS (Vpg) = +16 .
2 t Fo 2 \\
AMBIENT TEMP. (T} = 25°C N, 2 i
DRAIN MILLIAMPERES (ip) = 18 | S,
DRAIN-TO.SOURCE VOLTS (Vpg) = +15 Mag ‘~\ ” _ NP g
g n H g v 2oz
= T ] < I
11 LA o |, 4
% | |1 i £ \>‘g soa00, 50301 2
’ i 8 :
* el " g g . — e R
L1 | A 6
, ! /
! : .
o | o 2
o1 0.2 03 04 0s 0.6 07 08 08 10 o 5 10 15 20
FREQUENCY (GHz) DRAIN MILLIAMPERES (ip)
NOISE FIGURE AND
AVAILABLE GAIN VS POWER GAIN VS
FREQUENCY DRAIN CURRENT
2 20 T T 5
LS v 1 e
SnarosoURCEVOLTS veg <] 0 AT N
D) '8’
’ AG 1 MAG
AN i w g § = i
£ > i H g
28 s 2 °g g 0 s 2
8, < v § H H
2 L~ e H H
3 8 < MAG — MAXIMUM AVAILABLE GAIN -
INF s UG ~ UNILATERAL GAIN (NEUTRALIZED) { 2
2 0 1
1 0 o 5 10 15 20
FREQUENCY (GHZ) DRAIN MILLIAMPERES (1))
SD304
POWER GAIN VS
DRAIN CURRENT POWER GAIN VS FREQUENCY
" = .
MAG T T
| ' '
" T T
‘ / " | . 1
S ;
" e U — i/ \ [
\/ .
‘o : ‘e N NI
s H 3 H WAG Seatl B
1. : N N, 3
H i H /i <] i
L g £ ' g
H | \ H
1
T

. I
*
AMBIENT TEMPERATURE (T,) = 26°C

FREQUENCY (1) = 500MHz
DRAIN-TO-SOURCE VOLTS (Vpg) = +18V

° ® 10 " 20

DRAIN MILLIAMPERES (1p)

AMBIEN (1) = 25°
| oram miLLs o) = 18 4
DRAIN-TO-SOURCE VOLTS (Vpg) = +15V. |
1l 1 1 2
02 04 o8 o8 10

FREQUENCY (GHz)
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)

DRAIN MILLIAMPERES (ip)

ORAIN MILLIAMPERES (ig)

SD300, 301, 304

DRAIN CURRENT VS
DRAIN-TO-SOURCE VOLTAGE

GATE NO. 1-TOSOURCE

/_ 1\\ VOLTAGE (Vgyg)

// =N

i T
AMBIENT TEMP. (T} = 25°C

‘GATE NO. 2.TO-SOURCE VOLTAGE
(Vgag) = +10VOLTS

° s 0 [ 2 » »

'DRAIN-TO-SOURCE VOLTS (Vpg)

DRAIN CURRENT VS
GATE NO. 1-TO-SOURCE VOLTAGE
prowaiori / .

VOLTS (Vpg)= +16. ) ;/
» /

GATE NO. 2-T0-
SOURCE VOLTS (VG2s)

25

o 1 2 3

GATE NO. 1-TO-SOURCE VOLTS (Vgys)

1kHz FO

RWARD

TRANSCONDUCTANCE VS
DRAIN CURRENT

AMBIENT TEMP. (T 0)=25°C
DRAIN-TO-SOURCE
VOLTS (Vpg)™ +16.
FREQUENCY=1 KHZ

GATE ¥O.2-TO.-
SOURCE VOLTS (Vs

//

FORWARD TRANSCONDUCTANCE (gy)
(memhos)
-

VAN

-

4100
N,
BN
\\
o C

0 C

DRAIN MILLIAMPERES (ip!

DRAIN CURRENT VS

GATE NO. 2-TO-SOURCE VOLTAGE

2

* AMBIENT TEMP. (T 5)-25°C
3 DRAIN-TO-SOURCE
2 ) VOLTS (Vpg) = +15
.
3 GATE NO. 1-TO-S0URCE
H VOLTS (Vgig)
i / —

R “

C

GATE NO. 2-TO-SOURCE VOLTS (VGzs)

AUTOMATIC GAIN CONTROL

RANGE AT 500MHz

VOLTS (v,

T T
AMBIENT TEWP. (Tp) =26°C
4 }-orav-To-sounce

e 7

A

/]

pd

y4

Y [oeareno.1-To-
/ SOURCE VOLTS (Vgis) * +4

. Lo E—

RELATIVE GAIN (08)
3

GATE NO. 2-TO-SOURCE VOLYS (Vg2g!
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)

SD303

DRAIN CURRENT VERSUS DRAIN CURRENT VERSUS
DRAIN-TO-SOURCE VOLTAGE GATE NO. 1-TO-SOURCE VOLTAGE
b T Awerens vewr. 1y - 56 ® [wmevrew ay-zc [ Jos 17
\ ‘GATE NO. 2-TO-SOURCE DRAIN-TO-SOURCE
\| VouTsgzg- 10 VOLTS (Vpg) = 415
» \ " 50
\\ l +10.0
2 28 NS 3
g, [ AN g .
] Ny £ GATE N 270 SOURCE
H oo H VOLTS (Vgag)
P £
i CATROUTS N 3 /
H & 25
s s A4
o 0
o s o ) PR o ) 2 B s B 3
DRAIN-TO-SOURCE VOLTS (Vpyg) GATE NO. 1-T0-SOURCE VOLTS (Vgqs)
DRAIN CURRENT VERSUS 1kHz FORWARD TRANSCONDUCTANCE
GATE NO. 2-TO-SOURCE VOLTAGE VERSUS DRAIN CURRENT
AMBIENT TEMP. (Tp} = 26°C * [varenr vew (Ta)*26°C
ORAINTO SOURCE DRAIN TO.50URCE
30 | VOLTS (Vpg) = +15 VOLTS (Vpg) = +15.
FREQUENGY - iz
30 _ +100
- 2 .!S' 15
3? / ‘GATE NO. 1.TO-SOURCE § [
2 VOLTS Vgt g /—
i LA N
H V I— 23
i : VOLTS (Vg
i / - :
10 — H
V. L
¢ k e ( w28
0o 0 l
L] 5 0 1% 20 0 5 0 15 20
GATE NO. 2-TO-SOURCE VOLTS (V5] DRAIN MILLIAMPERES (1)
POWER GAIN POWER GAIN VERSUS
VERSUS FREQUENCY DRAIN CURRENT *
» s

20 T 5
ANBIENT TEWR (T, - 25°C
FREQUENCY (1 - 1GHr
A _Msc DRAINTOSOURCE VOLTS (Vpg) - +15

S
AMBIENT TEMP (T 1) = 25°C H
DRAIN MILLIAMPERES (Ip) = 18 H " MAG. .
DRAIN-TO-SOURCE VOLTS (Vi) = +18 [
2 t 2 2 ve
<
g I o 8 g ¥
z ! S & H §
ER + > & 3G
= 1 £ s MAG - MAXIMUM AVAILABLE GAIN £
E 1 H H UG UNILATERAL GAIN (NEUTRALIZED) | 2
! 11 | UNCONDITIONALLY STABLE £
b H
10 1 g
/ 1 g
| s 2
I
’ 1 I *
]
o 1 o a '
° 0z 04 08 08 10 s 10 s B
FREQUENCY (GHz) DRAIN MILLIAMPERES (ip)
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)

SD303

N N ISyt

N

Sn

02

° -100*

0 01 02 03 04 05 06 07 08 09 10
FREQUENCY (GHz)

sl 12 =

(]

/1]
/

859!

o o

o o1 02 03 04 05 06 07 08 09 10
* FREQUENCY (GHs)

Sl

szl

S PARAMETERS
AMBIENT TEMP. (T 5) = +25°C
DRAIN MILLIAMPERES (Ip) = 18
DRAIN-TO-SOURCE VOLTS (Vpg) = +15

5

—

//

4

02

01

02 03 04 05 08
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07 o8 09 10

80" 8y

-

1822
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)
SD304

S PARAMETERS
AMBIENT TEMP. (TA) = 25°C
DRAIN MILLIAMPERES (Ip) = 18
DRAIN-TO-SOURCE VOLTS (Vpg) = +15

11 S12
10 o 020 20
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o8 = \ 2l e 7 ©
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06 o 100
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SinELics

N-CHANNEL ENHANCEMENT

D-MOS FET - DUAL GATE l SD305

DESCRIPTION

The Signetics D-MOS SD305 and- 306 are silicon, dual-
insulated gate, field-effect transistors of the N-channel
enhancement mode type. Zener diodes are connected bet-
ween the two gates and the substrate. These diodes bypass
any voltage transients which lie outside the range of -0.3V
to +20.0V. Thus, the gates are protected against damage in
all normal handling and operating situations.

The devices' attributes make them ideally suited for a
variety of VHF amplifier and mixer applications. The
presence of two gates plus the incorporation of the drift
region in the structure has made the feedback capacity
(CG1D) typically less than 0.03pF. A wide AGC capability
plus significant reduction in cross modulation distortion is
now available because of the inherent linearity of the devices.
The SD305 and SD306 are hermetically sealed in a 4-lead
TO-72 package.

GENERAL FEATURES

® POSITIVE BIAS ONLY

LOW GATE VOLTAGES

ENHANCEMENT MODE OPERATION

WIDE AGC RANGE — 50dB AT 200MHz

ZENER DIODE GATE PROTECTION

ION IMPLANTED FOR GREATER RELIABILITY

FEATURES — SD305 (VHF TV and FM Mixer)
® HIGH CONVERSION GAIN — 17dB AT 200MHz WITH
VG1s = VG2s FOR BIASING SIMPLICITY

VHF TV AND FM APPLICATIONS

SD306

PIN CONFIGURATION (Top View)

Drain @—]

Gate No. 2

Source,

Substrate & Case

Gate No. 1

ORDER PART NOS. SD305DE and SD306DE

EXCELLENT ISOLATION FROM GATE NO. 1 (RF)
TO GATE NO. 2 (LO) — 20dB AT 200MHz

LOW INPUT CAPACITANCE — 4.0pF

® LOW FEEDBACK CAPACITANCE — 0.03pF

EXCELLENT CROSS MODULATION PERFORMANCE
AND LOW NOISE OPERATION

HIGH TRANSCONDUCTANCE — 27mmhos

FEATURES — SD306 (VHF TV and FM RF Amplifier)

HIGH POWER GAIN WITHOUT NEUTRALIZATION —
20dB AT 200MHz

LOW NOISE FIGURE — 1.5dB AT 200MHz

® LOW INPUT AND OUTPUT CAPACITANCE — 3.3pF

AND 1.0pF CONSTANT WITH AGC

® LOW FEEDBACK CAPACITANCE — 0.03pF

SUPERIOR CROSS MODULATION PERFORMANCE

® HIGH TRANSCONDUCTANCE — 15mmhos

ABSOLUTE MAXIMUM RATINGS T = 25°C (Unless Otherwise Noted)

PARAMETER SD305 SD306 UNIT

Vps Drain-To-Source Voltage +20 \Y
Vgig Gate No. 1-To-Substrate Voltage -0.31t0+20 Vde
Vgos Gate No. 2-To-Substrate Voltage -0.3to +20 Vdc
Ip Drain Current 150 50 mA
Ta Ambient Temperature Range

Storage -65to +175 °c

Operating -65 to +125 °c
Pt Transistor Dissipation

At 25°C Case Temperature 1.2 w

(Derate linearly to 125°C case temperature at the rate of 8.0mW/°C)

At 25°C Free-Air Temperature 300 mwW

(Derate linearly to 125°C free-air temperature at the rate of 2.0mwW/°C)
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

ELECTRICAL CHARACTERISTICS Ta =25°C

sSD305 SD306
PARAMETER TEST CONDITIONS UNITS
min | TP [ max | min | Tvp [max
OFF Characteristics
BVps Drain-To-Source Vg1s = Vgas =0V, 20 30 20 25 \Y
Breakdown Voltage Ip = 5uA
Ip (OFF) Drain-To-Source Vps =+15V, 0.001 1.0 0.001 1.0 | A
Leakage Current Vg1s = Vgas = 0V
Ipss Zero Bias Drain Current Vps =+15V, 0.001 1.0 0.001 1.0 | LA
Vgis = Vgas =0V
lg1ss Gate No. 1 Leakage Vgis = +5V, 0.001 0.1 0.001 ; 0.1} pA
Current Vgas = Vpg = 0V
lgass Gate No. 2 Leakage Vga2s = +10V, 0.001 0.1 0.001| 0.1 | pA
Current Vgis = Vps = 0V
ON Characteristics
V1 Gate 1 Vps = Va1s = V1. 0.1 10| 20 | 01 05| 15|V
Threshold Voltage Vga2s = +10V, Ip = 1uA
V2 Gate 2 Vps = Vaa2s = V12, 0.1 10| 20 | 01 05} 15|V
Threshold Voltage Vg1s =45V, Ip = 1WA
rps (ON) Drain-To-Source Vgis = +5V, Vgas =+10V, 30 60 65| 100 | Q
On Resistance Ip =0.1mA
Small Signal Characteristics
gfs Forward Transconduc- Vps = +15V,
tance Vgas = +10V, f = 1kHz
Ip =50mA 24 27 mmhos
Ip = 18mA 13 15 mmhos
gfs (CONV) Conversion Vps =+15V, Vg1s = Vgas, 10 mmhos
Transconductance Ip =8mA, f=1kHz,
ELo (RMS) = 750mV
Capacitances f=1MHz, Gate 2
AC Grounded
Cgis Input Vps = +15V, Vgog = +10V
Ip =50mA 40 5.0 pF
Ip = 18mA 33| 36| pF
Vps = +15V, Vg1s = Vazs, 40| 50 pF
Ip =8mA
Cps Output Vpg = +15V, 1.3 1.7 1.0 1.3 | pF
Vais = OV, Vgas =+10V
Cgip Reverse Transfer Vps =+15V, 0.03 0.03 pF
Vgis = 0V, Vgag = +10V
Input Admittance Vais = Vaas, Vgas = +10V,
Ip =8mA Ip = 18mA
Re (y11) 1.05 1.1
Im (yq1) 6.66 4.76
Output Admittance B B hos
Re (y22) f=200MHz, Vpg = +15V 0.73 1.05 mml
Im (y22) 2.09 1.54
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

ELECTRICAL CHARACTERISTI

CS (Continued) Ta = 25°C

SD305 SD306 UNIT
TEST CONDITIONS
PARAMETER ES MIN | TYP MAX MIN TYP |MAX
Forward Transmittance Re (yo1) 4.69 13.23
Im (y21) -3.01 -5.62
Reverse Transmittance Re (Y12) 0.04 0.01 mmhos
Im (y12) -0.03 -0.04
Gpg Power Gain?® Vps = +15V, Vgag = +10V, 17 20 dB
Ip = 18mA, f = 200MHz
Gps (conv)Conversion Power Gain!| Vpg = +15V, Vg5 = Vgos, 14 17 dB
Ip = 8mA, fy = 200MHz,
fLo = 245MHz
NF Noise Figure Vps = NI5V, Vgag = +10V, 15| 25| dB
Ip = 18mA, f = 200MHz
AGCygas Range Of Automatic Vps = +15V, Vg5 =+2.5V, 50 dB
Gain Control Vgas = +10V =0V,
f = 200MHz
EinT Interfering Signal Level Vps = +16V, Vgog = +8V, 480 mV
At Gate 1 For 1% Cross Ip = 16mA,
Modulation Distortion, Wanted signal f = 200MHz
Peak Voltage Referenced| Interfering signal f = 196MHz
To 5082 System?
NOTES:

1. Measured in mixer test fixture.
2. Measured in amplifier test fixture
3. Measured as shown in block diagram.

SD305 CHARACTERISTIC CURVES

NO. 1-TO-SOURCE

DRAIN CURRENT VS GATE

VOLTAGE

»
! +30v
0 1 ,/
GATE NO. 2-TO-SOURCE VOLTS NGZSI/
2
£ 12
£
2
: 7/
z s ]
H L~
E
H /
, /[
‘ 7,
2
—
o
o ' 2 ) . p
GATE NO. 1-T0.SOURCE VOLTS (Vg yg)

DRAIN MILLIAMPERES (1)

DRAIN CURRENT VS GATE
NO. 2-TO-SOURCE VOLTAGE

AMBIENT TEMP. (1) - 25 C

[* DRAIN.TO SOURCE VOLTS (Vpg) - +15

e /0
I T 17
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SD305 CHARACTERISTIC CURVES (Continued)
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SD305 CHARACTERISTIC CURVES (Continued)
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SD305 CHARACTERISTIC CURVES (Continued)
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SD306 CHARACTERISTIC CURVES
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SD306 CHARACTERISTIC CURVES (Continued)
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SD306 CHARACTERISTIC CURVES (Continued)
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SD306

TEST PROCEDURE FOR CROSS MODULATION

DISTORTION MEASUREMENTS

. Modulation on Generator #2 is set at 100kHz, 30%
AM modulation (sidebands down 15.6dB) with an
output signal frequency equal to 196MHz.

. Generator #2 is set at approximately - 15dbm, 200MHz.

-

. While observing the test circuit output spectrum, adjust
the signal level of the interfering frequency so that the
sidebands on the desired frequency are 46dB down
from the carrier. This corfesponds to 1% cross modulation.

. Turn off Generator #1 and turn off the modulation on
Generator #2.

. Using the RF voltmeter, measure the amplitude of the
interfering signal at the test point.

BLOCK DIAGRAM OF CROSS MODULATION TEST

TEST CIRCUIT
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APPLICATIONS MEWO | S1) 305

SYSTEM DESIGN

Television set manufacturers generally specify the require-
ments for tuners to be incorporated in their sets. The
familiar turret tuner has served the industry and the
consumer well over the past years. However, these tuners
have an inherent disadvantage in that the contacts become
dirty and worn resulting in an expensive service call and
subsequent customer dissatisfaction. The advent of the
voltage variable semiconductor capacitor now makes it
feasible and economically possible to produce a contactless
all solid state television tuner.

Set manufacturers generally require about 30dB overall
gain with AGC gain reductions to 50dB. Acceptable noise
figures range from 3 to 8dB. Cross modulation performance
has also recently been of greater concern particularly in

A

VOLTAGE TUNED VHF TV TUNER

D306

regard to what is known as the channel 6 color beat. Image
and IF rejection specifications are also strictly adhered to.
Some other requirements in regard to oscillator radiation
are controlled by the FCC. These and others to be made
evident requirements are met for a VVC VHF tuner by the
following design:

ANTENNA FILTER

To improve crossmodulation, image and IF rejection per-
formance an RF antenna filter is included. This consists of
two cascaded filters: one a band stop filter to attenuate
the FM band, the other a high pass with cut-off just below
channel 2. This filter is shown in Figure 1 and consists of
C3 through C9 and L1 through L6. It may easily be
designed from handbook formulas.

SCHEMATIC DIAGRAM
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SIGNETICS A VOLTAGE TUNED VHF TV TUNER = SD305, SD306

SYSTEM DESIGN (Continued)
RF STAGE

From an economic standpoint, it is possible to use only one
gctive device in this stage. Therefore a device giving large
RF gain is sought as a primary requirement. If the device
itself has a low noise figure, the large gain it offers will
overcome the generally poor noise figure of the subsequent
mixer stage.- AGC voltage will be applied only to the RF
stage. A desirable feature here is that the AGC voltage
remain unipolar, that is, the voltage should not cross zero
anywhere in the controlled range. The Signetics SD306
is an admirable performer in this regard.

An impedance matching network is required following the
75 ohm antenna filter. This provides a conjugate match to
the input impedance at gate 1 of the dual gate MOS FET.
The network is electronically tuned by a voltage variable
capacitor to maintain the matched condition for each
channel. Since the capacitance range of the varactor (VVC),
D3 in Figure 1 is limited, the entire VHF band cannot be
tuned. Therefore an electrically controlled band switch is
used and the matching network is divided. In Figure 1, pin
diodes D1 and D2 short circuit L8 and place L10 in parallel
with L9 for the high band. For the low band L7 is in series
with L8 and L10 is not connected when the diodes are
nonconducting.

Adequate bypassing of a source resistor in the usual RF
amplifier is always an attendant problem especially on a
printed circuit layout. The design of the SD306 allows the
omission of the source resistor and its bypass. The source
terminal of this FET may therefore be directly grounded
for minimum undesirable feedback impedance.

INTERSTAGE

The interstage provides the greatest selectivity since it
consists of a double tuned network. The low band network
contains a complex coupling scheme to control bandwidth
as the circuit is tuned. The coupling consists of L14 in
Figure 1 and the stray capacitance between the primary
and secondary coils and printed wiring. This results in nearly
constant bandwidth over the entire low band but the degree
of overcoupling varies as shown in Figure 2, the RF inter-
stage responses. This however is not detremental since the
single tuned antenna circuit response will fill this in as
shown in Figure 3, the overall RF responses.

Diodes D5 and D6 form a bandswitch which short the low
band coils, L13, L14, and L16 and leave the high band
coils, L12 and L15 active. The mutual coupling in this case
is largely electromagnetic. The high band RF responses are
also shown in Figures 2 and 3.

MIXER — IF AMPLIFIER

The mixer for this design has an additional function in that
it must serve as an IF amplifier for the companion UHF
tuner. The biasing arrangement is therefore a compromise
between best operation as a mixer and a straight |F
amplifier. When gate 2 is used for oscillator injection, the
differences in biasing between the two modes of operation
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are not large. When gate 2 is used for oscillator injection,
two additional performance advantages are realized. One is
that the bias for the device is simplified because gate 1 and
gate 2 can be at the same potential. The other advantage
is that there will be greater than 20dB isolation between
the local oscillator and the RF input. This minimizes LO
radiation out of the antenna terminals.

The UHF IF input circuit is a double tuned "“low side C"”
scheme where L17A in Figure 1 is one coil while the other
is located in the UHF tuner. The coupling capacitor consists
partly of the interconnecting coaxial cable. This circuit is
detuned when UHF is not used by diode D9 and L178B.

The mixer output circuit is also a double tuned network for
increased selectivity to reject oscillator frequency especially
on the low frequency channels.

OSCILLATOR

The use of a dual gate MOS FET as mixer for improved
crossmodulation characteristics usually requires large oscilla-
tor voltage swings to achieve efficient mixing action. A
bipolar mixer will need 100 to 200 millivolts injection
compared to 1 to 3 volts injection for a typical dual gate
MOS FET. This requirement is overcome by using the
SD305 which requires only 500mV injection.

The oscillator design is a straightforward ordinary common
collector Colpitts type. The oscillator tuning diodes are
placed back-to-back to cancel some inherent nonlinearities
associated with their large signal operation. Oscillator
tracking is achieved by use of only trimmer capacitors in
both bands. The low band tracking could be improved with
the addition of a padder capacitor but this requires a
trimmer of value less than the stray capacitance in the
circuit and is therefore not feasible. The RF bandwidth has
been made sufficiently broad in the low band to accomo-
date the tracking error.

SCHEMATIC DIAGRAM

Figure 1 is the schematic diagram of the complete voltage
variable capacitor VHF television tuner. Shown at the left
hand side are two alternate modes of input connection,
either 300 ohm balanced or 75 ohm unbalanced. This is
followed by the antenna input filter, the input matching
network, and the active device. These elements comprise
the first shielded compartment of the tuner. The second
compartment contains only the double tuned interstage
network and the input network for the |F of the UHF
companion tuner. The third compartment contains the
mixer and local oscillator. The |F output is taken from this
compartment.

CONNECTOR AND TERMINAL DESIGNATIONS
Item Description

E1 AGC terminal. 0-10 VDC. Max. gain at 10 VDC.
E2 Tuning Voltage Terminal, 2-25 VDC.
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CONNECTOR AND TERMINAL DESIGNATIONS
(Continued)

item Description

E3 Band Switch Terminal, low band -2 to -20 VDC,
high band +20 VDC.

E4 Mixer B+ terminal, +20 VDC.

ES RF and Local Oscillator B+ Terminal, +20 VDC.

J1 300 ohm balanced line antenna input terminal.

J2 UHF Tuner IF Input Terminal.

J3 43.5 MHz |F Output Terminal.

J4 75 ohm unbalanced Line Antenna Input Terminal
(optional).

ALIGNMENT

Except for the oscillator, on variable trimmer capacitors
have been used in the RF circuits of this design. In a
printed circuit design the stray capacitances due to the
wiring do not vary much between units, the VVC’s are
purchased in matched sets, and the interelectrode capa-
citances of the active devices are only a fraction of the
total shunt circuit capacity. The active device capacitance
variations between units would be the only reason for the
use of trimmers and since this is only a fraction of the total
any resulting detuning will be small and can be compensated
by the variation of the inductors.

ANTENNA FILTER ALIGNMENT

All components of this filter are mounted on the same
printed circuit as the tuner components. To accurately
align this filter, it must not be connected as its output to
any tuner component. Therefore a jumper wire replaces a
connection on the printed circuit. This jumper is replaced
after alignment of the filter. The filter is aligned with sweep
frequency techniques using appropriate marker frequencies.

The turns of free standing coils are separated as appropriate
to affect tuning of each filter element. The coils are initially
wound for slightly too large an inductance.

INTERSTAGE FILTER ALIGNMENT

It is generally necessary to align the interstage before the
input. matching network. The input network is swamped

Channel Gain Gain* NF
2 315 5.2
3 31 33 4.8
4 32 4.7
5 315 4.8
6 31 48
7 26 5.1
8 26.5 4.9
9 27 4.7

10 27 46
1 27 47
12 27.5 30 4.6
13 275 48

*SD305/306 Tuner.

NF*
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4.0

with a low value resistance so that it does not effect the
interstage response. The mixer output circuit is also similarly
swamped. The RF response is then viewed with sweep
frequency techniques using the mixer source terminal as a
connection point to the vertical amplifier of the oscillo-
scope. Responses as shown in Figure 2 should be achieved.
The low band coils are provided with adjustable cores while
the high band adjustments are made by pushing the coil
turns.

INPUT MATCHING NETWORK

Removal of the input swamping resistor will allow this
network to be tracked to the interstage response achieved
above. The results as shown in Figure 3 should be achieved.

MIXER OUTPUT CIRCUIT

In this case the interstage network is swamped with a
resistance and the IF alignment frequency is introduced
across the interstage network. The output swamping resistor
used in the above alignment is removed from the IF output
network and this circuit is aligned to a maximally flat
response at the |F frequency. The IF output terminal is
used as a point of measurement in this case.

OSCILLATOR TRACKING

The oscillator is made to track the RF circuits just aligned
by adjusting the L-C ratio so that the oscillator is exactly
43.5 MHz above the RF at the end channels of both bands.
This results in a small deviation in the band centers, but
the RF bandwidths are sufficiently broad to accommodate
this error. The overall responses should appear as shown in
Figure 4.

PERFORMANCE

The essential performance characteristics are tabulated
below. This data was taken for a tuner which used the
SD304 for the RF amplifier and mixer. The tuner was later
modified to use the SD305 and SD306. Complete data has
not been completed at the present time. However, a pre-
liminary look showed a 3-4dB improvement in gain and a

Gain Image
VSWR Viune Red. Rej.
2.1 2.50 66 70
1.9 4.22 65.5 70
2.3 5.96 64 70
19 11.15 63 70
1.7 235 615 70
21 6.28 60 70
23 7.34 58 65
21 8.52 56.5 64
1.9 9.98 56 61
1.9 12.07 55 63
1.9 15.58 54.5 65
1.9 240 54 65
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PERFORMANCE (Continued)

1-2dB reduction in noise figure. A preliminary look at
crossmodulation for the channel 6 color beat indicated it to
be 60dB down for an input level of one millivolt for each of
the channel 6 carriers. Input VSWR was somewhat in
excess of 3 with the input circuit as shown in Figure 1. This
is partly due to oscillator mistracking in the low band. Since
the schematic was drawn a damping resistor of 3.3k was
added across L8 to reduce the VSWR to the figures in the
tabulation.

CONSTRUCTION

The tuner chassis consists mechanically of a one inch wide
strip of sheet metal formed into a U-shaped frame with ears
bent outwardly. The ears serve as a mounting base. Phono
jack connectors are soldered into appropriate holds on this
frame and are connected to respective points on the printed

PARTS LIST

CAPACITORS

Item Value Description
C1 450 pF Ceramic Disc

Cc2 450 Ceramic Disc

C3 3.9 Ceramic Plate

c4 56 Ceramic Plate

C5 3.9 Ceramic Plate

Cé 27 Ceramic Plate

Cc7 27 Ceramic Plate

C8 27 Ceramic Plate

Cc9 27 Ceramic Plate
c10 1,000 Ceramic Plate
cn 3.9 Ceramic Plate
C12 1,000 Ceramic Plate
ci13 1,000 Ceramic Plate
Cc14 1,000 Ceramic Plate
C15 1,000 Ceramic Plate
Ci16 1,000 Ceramic Plate
c17 1,000 Ceramic Feedthru
c18 1,000 Ceramic Plate
C19 1 Ceramic Plate
Cc20 1,000 Ceramic Plate
c21 1,000 Ceramic Plate
Cc22 1,000 Ceramic Plate
C23 1,000 Ceramic Feedthru
c24 3.3 Ceramic Plate
C25 1.8 Ceramic Plate
C26 1,000 Ceramic Feedthru
c27 1,000 Ceramic Plate
c28 1,006 Ceramic Plate
C29 8.2 Ceramic Plate
C30 22 Ceramic Plate
Cc31 4,700 Ceramic Plate
C32 4,700 Ceramic Plate
C33 4,700 Ceramic Plate
C34 1,000 Ceramic Plate
C35 1.5 Ceramic Plate
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circuit board. The open end of the U-shaped frame is
closed with another one inch flat strip soldered at its ends
to the U-frame. This strip contains the five feedthrough
capacitors which form the external connection points.

The printed circuit board rests on kicked out tabs of the
frame and is soldered to the inside wall of the frame at
several places around the periphery. Two shields separate
the various stages and provide ground connections to
several points on the printed circuit which would be
inaccessible otherwise. To avoid making each of the shields
of two pieces, one for each side of the printed circuit
board, long tabs of a one piece shield extend through slots
in the board to contact the cover on one side while the
opposite end of the shield contacts the cover on the other
side. The covers are made with fingers bent at greater than
a right angle all along the edge of the cover.

Lead
Spacing Mepco/Electra # Standard #
0.25" na
0.25 na
0.1 2222 641 09398
0.1 2222 641 10569
0.1 2222 641 09398
0.1 2222 641 10279
0.1 2222 641 10279
0.1 2222 641 10279
0.1 2222 641 10279
0.1 2222629 05102
0.1 2222 641 09398
0.1 2222 629 05102
0.1 2222 629 05102
0.1 2222 629 05102
0.2 2222 629 06102
0.1 2222 629 05102
- na
0.1 2222 629 05102
0.1 2222 641 03108
0.2 2222 629 06102
0.2 2222 629 06102
0.2 2222 629 06102
- na
0.1 2222 641 09338
0.1 2222 64103188
- na
0.2 2222 629 06102
0.2 2222 629 06102
0.2 2222 642 09828
0.1 2222 641 10229
0.1 2222 629 05472
0.2 2222 629 06472
0.1 2222 629 05472
0.1 2222 629 05102
0.1 2222 641 03158
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PARTS LIST (Continued)
CAPACITORS

Item Value
C36 1pF
Cc37 10,000
C38 1,000
C39 1,000
C40 0.5-3
ca41 1,000
ca2 1,000
C43 0.5-3
C44 27
C45 1,000
C46 1,000
C47 10
[o:2) 1,000
Cc49 1,000
C50 8.2

CHOKES AND COILS

Winding

Item # Turns Direc.
L1 131/2 L
L2 31/2 R
L3 131/2 L
L4 101/2 R
L5 71/2 L
L6 101/2 R
L7 31/2 R
L8 81/2 R
Lo 71/2 L
L10 21/2 R
Ln 30 L
L12 31/2 L
L13 111/2 R
L14 41/2 L
L15 31/2 R
L16 81/2 L
L17A 121/2 R
L178B 121/2 R
L18 25 R
L1isg i51/2 L
L20 31/2 L
L21 61/2 R
L22 30 L
TRANSFORMERS

Description

Ceramic Plate
Ceramic Plate
Ceramic Plate
Ceramic Feedthru
Ceramic Tubular Trimmer
Ceramic Plate
Ceramic Plate
Ceramic Tubular Trimmer
Ceramic Plate
Ceramic Plate
Ceramic Feedthru
Ceramic Plate
Ceramic Plate
Ceramic Plate
Ceramic Plate

Wire
No.
26
24
26
26
24
26
24
24
24
24
34 NY CEL
22

30
26
24
24
34 NY CEL

1.D.

0.213"
0.130
0.213
0.213
0.150
0.213
0.130

0.150
0.130
0.156
0.150

0.150
0.150

Lead
Spacing Mepco/Electra #
0.1” 2222 641 03108
0.1 2222 629 05103
0.2 2222 629 06102
- na
na
0.1 2222 629 05102
0.1 2222 629 05102
na
0.1 2222 641 09278
0.1 2222 629 05102
- na
0.1 2222 641 10109
0.2 2222 629 06102
0.1 2222 629 05102
0.1 2222 641 09828

Coil Form

na

na

na

na

na

na

na

0.166 O.D. paper
na

na

na

na

0.166 O.D. paper
na

na

0.166 O.D. paper
0.25 0.D. polyprop
On same form at opposite end
0.25 0.D. polyprop
na

na

0.166 O.D. paper
na

T1 300 ohm balanced to 75 ohm unbalanced trifilar wire on small toroidal core

(details not available at this time)

T2 25 L
(pri.)

3 R
(sec.)

30

28

0.25 0.D. polyprop

(Wound over cold side of primary)

Standard #

Core

na

na

na

na

na

na

na

J,6-32X 1/4
na

na

na

na

J,6-32 X 1/4
na

na

J,6-32X 1/4
J,10-32 X 5/16

J,10-32 X 5/16
na

na

J,6-32X 1/4
na

J,10-32 X 5/16

39



SIGNETICS A VOLTAGE TUNED VHF TV TUNER = SD305, SD306

PARTS LIST (Continued)

RESISTORS

All resistors are 1/4 watt carbon composition of carbon

film types.

Item

R16
R17

R18
R19
R20
R21

R22
R23
R24
R25
R26
R27
R28

NOTE:

Value

1,500
22,000
56,000
47,000

220,000
470
47,000
47,000
115,000

3,300
10,000

27
3,300

3,300
47,000
39,000

3,300
47,000

220,000
470
33,000

3,300
10,000
10,000
10,000

1,000
680,000

Tolerance

10%
20

5
20

R28 is used only with the 75 ohm input model in which case T1

is omitted.
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SEMICONDUCTORS

Item Manufacturer
Q1 Signetics
Q2 Signetics
Q3 Motorola
D1 Motorola
D2 Motorola
D3 ITT

D4 ITT

D5 Motorola
Dé Motorola
D7 Motorola
D8 ITT

D9 ITT

D10 Motorola
D11 ITT

D12 ITT

Part No.

SD306
SD305
MPS HIl

MPN3401
MPN3401
BB105G
BB105G
MPN3401
MPN3401
MPN3401
BB105G
1N4148
MPN3401
BB105G
BB105G
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RELATIVE GAIN (u8)

RELATIVE GAIN (4B}

RELATIVE GAIN (WB)

RF INTERSTAGE RESPONSE BY CHANNEL

o
g | /\
g
z
H
3
H
3
2 3 3
2 2
vy 223 Vy o408
3 3
5 60 3 55 0 5 o0
FREQUENCY (MHz) FREQUENCY (MH)
, \
g
z
H
&
H
3
. @ 5
? Vo628 2 ZEEE]
3 = 3 o0
FREQUENCY (MH2) FREQUENCY (MHz)

—

—
RELATIVE GAIN (d8)
———
I

vy =230 Vyo6at

5 Y7o 5 180 o5
FREQUENCY (MHz) FREQUENCY (MHz)
NOTES:

1. Signetics SD306 RF Amplifier and SD305 Mixer.

2. Antenna circuit removed. RggN = 7582.

3. Data taken at Mixer source, drain damped 100S2 local oscillator inactive.
4. Data at maximum gain. Curve remain as shown vs. gain reduction.

FIGURE 2
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RF INTERSTAGE RESPONSE BY CHANNEL (Continued)

g g
:
H H
g 3
B H
g £
3 3
H 8 3 °
Vrs V-850
3
3 3 3 g m 3 790
FREQUENCY (MHz) FREQUENCY (MHz)
g H
z z
3 3
3 g
H $
H g
b 3
3 " & +
i vpe 183
;L -
190 195 200 195 200
FREQUENCY (MHz) FREQUENCY (MHz)

RELATIVE GAIN (48)
RELATIVE GAIN (d8)

/ u \ / "

Vye 1837 Vr-235

;ﬂLE L 3|

210 215 205 210 216

FREGUENCY (MMz) FREQUENCY (MHz)

NOTES:

1. Signetics SD306 RF Amplifier and SD305 Mixer.

2. Antenna circuit removed. RGeN = 7692

3. Data taken at Mixer source, drain damped 100§2, local oscillator inactive.
4. Data at maximum gain. Curve remain as shown vs. gain reduction.

FIGURE 2 (Continued)
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RF RESPONSE BY CHANNEL

\ /
E 2
z z
g &
M B
% s
g 2 g, 2
vy -223 Vr-a06
3
50 55 3 c 55 C) 3 70
FREQUENCY (MHz) FREQUENCY (MHz)
= v =
] g
z z
H H
] 3
g s
5 R
& 4 g s
2
Vr-625 CPEREED
& 70 75 0 C
FREQUENCY (MHz) FREQUENCY (MH:]
o
= U
E g
z z
H H
3 &
: H
3 3
g H ’
. 2
T Vr 63t
3L —L
) 3 % 170 5 T80 85
FREQUENCY (MHz) FREQUENCY (MM}
NOTES:
1. Signetics SD306 RF Amplifier and SD305 Mixer.
2. Data taken at Mixer source, drain 10082, local i inactive.

3. Data at maximum gain. Curves for CH2 and 3 become more peaked with gain reduction. Others remain essentially as shown.

FIGURE 3
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RF RESPONSE BY CHANNEL (Continued)

g H
z z
E 3
3 S
H H
2 K]
& 8 & s
Vi-13 Vy -850
3 f1 - L
175 il 185 1%0 180 185 190 K
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o -
H g
= z
H 3
S 3
H H
H <
3 M
& K =, 1
r 2993 A TP
B |
190 195 200 195 200 206
FREQUENCY (MH2) FREQUENCY (H1)
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[ Al
/

/ - \ 3 . \

V- 1537 Vy - 2385

% 3 70 208 E 0 78 70
FREQUENCY (MHz) FREQUENCY (MH2)
NOTES:
1. Signetics SD306 RF Amplifier and SD305 Mixer.
2. Data taken at Mixer source, drain 10082 local i inacti

3. Data at maximum gain. Curves for CH2 and 3 become more peaked with gain reduction. Others remain essentially as shown.

FIGURE 3 (Continued)
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RELATIVE GAIN (u8)

RELATIVE GAIN (d8)

RELATIVE GAIN (JB)

OVERALL RESPONSE BY CHANNEL

vy - 280

FREQUENCY (MHz)

Vo596

FREQUENCY (MHz)

g
z
H
H
H
g
g
H
g 5
v
A 3 c
[r——
o
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g
z
:
H
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=
3
3 s
2
T
0 s 5 " 7
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a
2
:
<
H
¥
"
:
\ g )
iy 628
3l L
= ™ ™

5

FREQUENCY (MHz)

NOTES:

1. Signetics SD306 RF Amplifier and SD305 Mixer.
2. Motorola MPS-HII Oscillator.

3. If center 43.5MHz.

4. Data taken at IF output.

5

FIGURE 4

FREQUENCY (MHz)

. Data taken without antenna input filter, Rggn = 758
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OVERALL RESPONSE BY CHANNEL (Continued)
g g
z z
g H
& ]
H H
g 5
& 8 £ 9
V3 Vy-es
175 180 3 190 180 785 790
FREQUENCY (MHz) FREQUENCY (MHz)
g g
z z
S 3
k] ]
H H
g 5
g L & n
2 =998 vy = 1207
3 3
190 3 200 195 200
FREQUENCY (MHz) FREQUENCY (MHz)
= _
2 E
z z
3 &
M H
kK 2
S 2 & 13
Vr- 1558 V=240
3 3| —
200 205 210 215 205 70 75
FREQUENCY (MHa2) FREQUENCY (MHz)
NOTES:
1. Signetics SD306 RF Amplifier and SD305 Mixer.
2. Motorola MPS-H1I oscillator.
3. |F center 43.5MHz.
4. Data taken at IF output.
5. Data taken without antenna input filter, RGN = 7592.
FIGURE 4 (Continued)
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Ei!l“l!tins D-MOS FET QUAD ANALOG SWITCH ARRAYS, | SD5000

DESCRIPTION

The Signetics D-MOS SD5000, 5100 and 5200 series are
monolithic arrays of silicon, insulated-gate, field-effect
transistors using the N-channel enhancement mode tech-
nology.

This family of devices is designed to handle a wide variety
of analog switching and driver applications. They are capable
of high speed operation where excellent transient response
and wide voltage range are required. The SD5000 quad
switch array and the SD5100 quad multiplexer can handle
high voltage analog signals (¥10V), whereas the SD5001
and SD5101 are designed for lower voitage applications.
The SD5200 is intended for use as a 30V driver to com-
plement the other switch products.

FEATURES

® LOW INPUT CAPACITANCE — 2.4pF

LOW FEEDBACK CAPACITANCE - 0.3pF

LOW OUTPUT CAPACITANCE — 1.3pF

+10V ANALOG SIGNAL RANGE

LOW PROPAGATION DELAY TIME — 600ps

LOW ON RESISTANCE — 3052
LOWFEEDTHROUGHAND FEEDBACK TRANSIENTS
ION IMPLANTED FOR GREATER RELIABILITY
HIGH CHANNEL-TO-CHANNEL ISOLATION — 107dB
TRANSIENT PROTECTION FOR GATES

SD5000 APPLICATIONS

ANALOG SWITCHING (UP TO VERY HIGH FRE-
QUENCIES)

AUDIO ROUTING
CHOPPERS
CROSSPOINT SWITCHES
SAMPLE AND HOLD

SD5100 APPLICATIONS
MULTIPLEXING
CURRENT SUMMING

SD5200 APPLICATIONS
SWITCH DRIVERS

MULTIPLEXERS AND DRIVER | SD5001
ANALOG SWITCHING AND DRIVER | SD5100

APPLICATIONS | SD5101
$D5200

PIN CONFIGURATION (Top View)

B PACKAGE
N\
Drain 1 E El Drain 4
Substrate E E NC
Gate 1 E 14| Gate 4
Source IE E Source 4
Source 2 E E Source 3
Gate 26 (1] Gates
NC [7: E] NC
Drain 2 E E Drain 3

ORDER PART NOS. SD50008, SD50018, SD52008

A PACKAGE
Drain 1 E U 14| Drain 4
ne [Z] B
Gate 1 [3] [52) Gate s
Common Source E | 111 Substrate
Gate 2 5] 1] Gate 3
ne [¢] BREG
Drain 2 E I} Drain 3

ORDER PART NOS. SD5100A, SD5101A
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FUNCTIONAL AND SCHEMATIC DIAGRAMS

SD5000, 5001, 5200 SD5100, 5101
- s - - S ——
30~ . 30——] -{4—1 o 1 30—_—1- %-}
1o—’o—0s 102Mlios o o—cto rofffle |
G - o - G _L .
80— -= s?-j 4 50— -! 501 —+«t+
+ 00" 0—o0s eoTflios | 70—0""0— mﬂTLL
- L} - -1 - S — -]
no- 1 noj <+ 100~ —-: 1ooj —t+
so—co—on soNflion s0—0> 0 noﬂfTTL
uo——-} uoj“--id-- 20-= uo—jﬁ»-—--iq—-
ICO—JO—OH wo"—Tﬂi_ﬂ_ uo—(#’o-—-{ uoﬂf‘—s-A
° [}
4 4 "
SUBSTRATE SUBSTRATE

ABSOLUTE MAXIMUM RATINGS Tp = 25°C (Unless Otherwise Noted)

FARAMETER SD5000 SD5001 SD5100 $D5101 SD5200 UNITS
Vps Drain-To-Source +20 +10 +30 +15 +30 Vdc
Vsp Source-To-Drain +20 +10 +5 +.5 +5 Vdc
Vpg Drain-To-Substrate +25 +15 +30 +15 +30 Vdc
Vgg  Source-To-Substrate +25 +15 +5 +.5 +.5 Vdc
Vgs Gate-To-Source +25 +20 +20 +20 +20 Vdc
-25 -15
Vgg Gate-To-Substrate +30 +25 +20 +20 +20 Vdc
-0.3 -0.3 -0.3 -0.3 -0.3
Vgp Gate-To-Drain +25 +20 +20 +20 +20 Vdc
-25 -15
Ip Drain Current 50 50 50 50 50 mA
Ambient Temperature Range
Storage -55 to +150 °c
Operating 0to +85 °c
Power Dissipation
Total Package Dissipation* 640 mW
Individual Transistor Dissipation® 300 mW

*Derated 5mW per degree centigrade
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CROSSTALK MEASUREMENT
QUAD SWITCH MULTIPLEXER
(SD5000/SD5001) (sD5100/SD5101)
r ____________ 4
5V 5V 3 5 10 12 W
ov oV 0 o
l D]T s l o#ls : ke Jono—-" =.‘JOI |V J‘°|ﬁ ol
—t [ 1 - 7 8 "_|
Vin i - - -
Vo | 20k 20k 20k 20k E 50
600 600 \ %,wo 600 iy Vo
— v l l
= CROSSTALK = 20 Log _J_ ¢ . ¢
WHERE V) = 1V RMS AT 3kHz - CT =20 Log :—L
WHERE V) ='|V RMS AT 3kHz
TEST CIRCUIT NO. 1 TEST CIRCUIT NO. 2
THEORY OF OPERATION switches, feedthrough and feedback transients, insertion

The SD5000 series consists of four SPST switches with
analog signal capability of up to £10 volts for the SD5000
and up to 15 volts for the SD5001. Each switch of the
array is a D-MOS N-channel field-effect transistor of the
enhancement-mode type; that is, the device is normally off
when gate-to-source voltage (VGg) is zero volts. When
VGS exceeds the threshold voltage VT the FET switch
starts to turn on. With Vgg in excess of +10 volts, a low
resistance path (typically 30§2) exists between input and
output of the switch. Figure 1 below shows the normal
mode of operation of a single switch of the array for 15
volt analog signal processing. Note that the source is
recommended for the input since feedback or reverse
transfer capacitance is lower when drain is used as the
output. In this case, the switch is driven by %10 volts for
which the SD5200 could be used as discussed later.

FIGURE 1
G
Cep
10V
Ces [
C,
G
S o
INPUT OUTPUT
(+5v) =0 (:5v)
Css Cos

+5
INPUT

+10

GATE

00—-—J

+
outpuT W
-5

When analog signals are routed from one point to another
the important factors are isolation, cross-talk between

loss and speed of operation. The SD5000 series offers
superior performance in all these areas.

Isolation. ON resistance is typically 302 and OFF resis-
tance is typically 10109, which means the OFF to ON
resistance ratio is in excess of 10°. Isolation from output
to input from 3kHz analog signals is - 107dB.

Feedback and feedthrough transients. These are kept to a
minimum because of the very low feedback and feed-
through capacitances. This means that “glitchless’” or
“’clean” signals appear at the output.

Insertion loss. This depends upon the source and load
impedances involved. As an example for 600§2 source
impedance the insertion loss for voice signals (1V RMS at
3kHz) is less than 0.3dB. This indicates that the SD5000
series would make good telephone cross-point switches.
Speed. Because of the low ON resistance and low input
capacitance the SD5000 switches turn on at sub-nano-
second speeds. They are also capable of handling very high
frequency analog signals and still maintain excellent isola-
tion (20-30dB at 1GHz).

The SD5200 is intended as a driver for the SD5000/5001
but is capable of driving any system which requires 15
volts. Four drivers are in each package and Figure 2 shows
how a single driver is biased for £15 volts. Two external
resistors Rj, R2 and & zener diode Dj ave required per

driver. The input is 5V open collector TTL.

FIGURE 2

+15V

Ry
*®

15V ZENER 18V
o1

5V
T

15V
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The SD5100 series is four channel multiplexers. The SD5100
has 0-30 volts input voltage capability and the SD5101 has
0-15 volts input voltage capability. Each circuit has a
common source. The signals at the source are limited to
+200mV and therefore these circuits are used where
switching is performed at the virtual ground point of an op
amp. In this case, no external driver is required nor are any
additional power supplies required. Because the ON resis-
tance of both the SD5000 and SD5001 is very low (3082
typ) and matched within 582, the need for a compensating
FET is minimized and in some cases eliminated. The
parts can be driven directly from TTL, either +5 volts or
+15 volts open collector.

ANALOG SWITCH/DRIVER APPLICATION

The SD5200 operates as an inverting switch capable of
driving 30 volts maximum. This wide range capability with
high speed fulfills most analog switching applications.
Figure 3 demonstrates how the SD5200 drives the SD5000
in a typical analog switching application.

ANALOG MULTIPLEXER APPLICATION

The SD5100 series is easy to use as shown in Figure 4. Drive
circuitry can be TTL or if very low RQN is required (1982
typ), then TTL open collector logic can drive the SD5100
up to +20 volts. The common source is kept at or near

FIGURE 3 s

o
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outeuT
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FIGURE 4

DRIVER CIRCUIT
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ANALOG
INPUTS

L.

S05100 | suesTRaTe
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ELECTRICAL CHARACTERISTICS

Ta =+25°C

PARAMETER

Breakdown Voltage

BVps

BVsp

BVps

BVsg

Drain-To-Source

Source-To-Drain

Drain-To-Substrate

Source-To-Substrate

Leakage Current

lps (OFF) Drain-To-Source

Isp (OFF) Source-To-Drain

lgBs Gate

lgs Gate-To-Substrate

Vr Threshold Voltage

ofs Forward Transconductance

Small Signal Capacitances

Cios+Gp + GB) Gate Node

C(GD + DB) Drain Node

C(Gs + SB) Source Node

Cog Reverse Transfer

Cy Cross Talk

rps (ON) Drain-To-Source Resistance
rpsm (ON) Resistance Match

ground and each drain will withstand +30 volts with isola-

tion typically 120dB.

If a compensation transistor is required in series with R,
then the maximum mismatch error for R1 = R2 = 10k§2

would be:
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SD5000 SD5001 SD5100 $D5101 SD5200
TEST CONDITIONS UNITS
MIN TYP MAX [ MIN TYP MAX | MIN TYP MAX | MIN TYP MAX | MIN TYP MAX
Vgs = Vps =-5V, Ig = 10nA 20 25 10 25 \
Vgs = Vgs = OV, I = 1uA 30 35 15 30 \Y
Vgs = Vgs = 0V, I = 10uA 30 35 v
Vgp = Vap = -5V, ip = 10nA 20 10 \Y
Vgp = Vep =0V, Ip = 10nA 5 5 \
Vgg = 0V, Source OPEN
Ip = 10nA 25 15 v
Ip = 1WA 30 15 v
Vgg = OV, Drain OPEN
Is = 10pA 25 15 v
Is = 100nA 5 5 v
Vgs = Vgs = -5V
Vps = +20V 1 10 nA
Vps = +10V 1 10 nA
Vgs = Vgs = 0V, Vpg = +10V 1 10 1 10 nA
Vap = Vep = -5V
Vsp = +20V 1 10 nA
Vgp =+10V 1 10 nA
Vpg = Vsg = OV
Vgp = 25V 10 uA
Vgg = 20V 10 10 10 10 uA
Drain and Source OPEN
Vgg = +30V 1 HA
Vgg = +25V 1 HA
Vps = Vgs = V7, Is = 1WA, 0.1 1.0 20 | 01 10 20 {05 10 20 {05 10 20 [05 10 20 v
Vsg = OV
Vps = 10V, Vgg = OV, 10 15 10 15 10 15 10 15 10 15 mmhos
Ip = 20mA, f= 1kHz
Vps = 10V, f = 1IMHz,
Vgs = Vgs =-15V
See Capacitance Model 24 35 24 35 24 35 24 35 24 35 pF
in Figure 1 1.3 15 1.3 15 13 15 1.3 15 1.3 15 pF
35 40 35 40 pF
03 05 03 05 03 05 03 05 03 05 pF
See Test Circuits No. 1 & 2, -107 dB
f= 3kHz
Ip =0.1mA, Vgg = 0
Vgs = +5V 50 70 Q
Vgs = +10V 30 45 Q
23 Q
Vgs = +20V 19 Q
Ip =0.1mA, Vgg = 0, 1 5 —_ Q
Vgs = +5V.
Without the compensation transistor the error would be:
R + 6582 R
error = —=—————= 05% 2
error = =.7%
R1+ 7082
1 Rq+ 7082
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SWITCHING CHARACTERISTICS SWITCHING WAVEFORMS

tgq (ON) (ns) t, (ns) tofE (ns)
Vpp| RL | TYP | MAX | TYP | MAX | TYP |MAX

5 |680 | 06| 1.0 | 0.7 1.0 9.0 *
10 | 680 | 0.7 0.8 9.0
15 1k 0.9 1.0 14.0

*toFF is dependent on R and C_ and does not depend on the
device characteristics.

TEST CIRCUIT
TOSCOPE  +Vpp
510 Ry INPUT PULSE
Vour TO ;’u:’s:v:lnr;m =100 ns
SCOPE REP RATE = 1 MHz
ViN SAMPLING SCOPE
t, <350 ps
. Cm 209
CHARACTERISTIC CURVES
MAXIMUM POWER DISSIPATION DRAIN-TO-SOURCE RESISTANCE VS
VS TEMPERATURE SOURCE-TO-SUBSTRATE AND
GATE-TO-SOURCE VOLTAGE
1000 0
~J
- SR O A
800 3 w—
i ¥
£ 15
‘- ~ P\ e
: - ~ { o
g i : K
300 = 4%
H
200 g
100 1%
. . |
o 20 40 L L 100 o 4 8 2 1% 20
TEMPERATURE (°C) GATE-TO-SOURCE VOLTAGE (Vgg) VOLTS
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SIGNETICS D-MOS FET QUAD ANALOG SWITCH ARRAYS, MULTIPLEXERS AND DRIVER = SD5000/5001/5100/5101/5200

CHARACTERISTIC CURVES (Continued)
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1
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T T T —T
SOURCE-TO-SUBSTRATE VOLTAGE Vgg = OV
GATE-TO-SOURCE VOLTAGE Vgg = OV
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©
%
100 " ox 1ok w oM
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SOURCE.TO.DRAIN VOLTAGE Vgg = 10V A

/J/
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100
1
1
£ ) [ » -

AMBIENT TEMPERATURE (T,) °C

SOURCE-TO-SUBSTRATE LEAKAGE

CURRENT VS TEMPERATURE
b T T T T
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D-MOS DUAL - GATE FETs
N-CHANNEL ENHANCEMENT I SDBOUU

FM AND VHF FRONT-END APPLICATIONS

DESCRIPTION

The Signetics D-MOS SD6000 is an. integrated circuit fabri-
cated by the double-diffused process and employing silicon
N-channel enhancement mode MOSFETs with dual gates.
Zener diodes are connected between all gates and the sub-
strate. These diodes bypass any voltage transients which lie
outside the range of -0.3V to +20.0V. Thus, the gates are
protected against damage in all normal handling and oper-
ating situations. The use of the dual gate structure plus the
incorporation of the drift region has made the feedback
capacity (CGg1p) typically less than 0.03pF. The attributes
of the IC make it ideally suited for FM/VHF RF amplifier
and mixer applications. The IC is specifically characterized
for incorporation into varactor or conventional FM tuners
but the performance guaranteed makes it useful in a wide
variety of VHF tuner applications. The power gain at
100MHz is 30dB minimum with a guaranteed noise figure
of 3.0dB. A wide AGC capability plus significant reduction
in cross modulation is now available because of the inher-
ent linearity of the D-MQS FETs. The SD6000 is packaged

in the Signetics 8-pin plastic V package.

GENERAL FEATURES

® POSITIVE BIAS ONLY

LOW GATE VOLTAGES

ENHANCEMENT MODE OPERATION

ZENER DIODE GATE PROTECTION

ION IMPLANTED FOR GREATER RELIABILITY

FEATURES (RF AMP Section)

® HIGHPOWER GAIN WITHOUT NEUTRALIZATION —
25dB AT 100MHz

® LOW NOISE FIGURE — 2.56dB AT 100MHz

LOW INPUT AND OUTPUT CAPACITANCES CON-
STANT WITH AGC - 3.0pF AND 1.0pF

LOW FEEDBACK CAPACITANCE — 0.025pF
SUPERIOR CROSS MODULATION PERFORMANCE
HIGH TRANSCONDUCTANCE — 15mmhos

WIDE AGC RANGE — 50dB AT 100MHz

FEATURES (Mixer Section)

® HIGH CONVERSION GAIN — 17dB AT 100MHz
WITH Vgis = VG2s FOR BIASING SIMPLICITY

PIN CONFIGURATION (Top View)

V PACKAGE

N\

Gate No. 2
1
wer L]

[#] Drain Mixer

L

Gate No. 1 [] i

Mixer L] —3 Source Mixer

Gate No. 2 1 _

RF Amp E .___[___T_‘ Drain RF Amp
[

Gate No. 1 ¥ [ Source RF Amp,

RE Ame Substrate

ORDER PART NO. SD6000V

® EXCELLENT ISOLATION FROM GATE NO. 1 (RF)
TO GATE NO. 2 (LO)

® LOW INPUT CAPACITANCE — 4.0pF
® L OW FEEDBACK CAPACITANCE — 0.03pF

® EXCELLENT CROSS MODULATION PERFORMANCE
AND LOW NOISE OPERATION

® HIGH CONVERSION TRANSCONDUCTANCE AT LOW
DRAIN CURRENTS — 10mmhos

ABSOLUTE MAXIMUM RATINGS
Ta= 25°C (Unless Otherwise Noted)

Vps Drain-To-Source Voltage +20V
Vg1g Gate No. 1-To-Substrate Voltage ~0.3 to +20Vdc
Vg2 Gate No. 2-To-Substrate Voltage ~0.3 to +20Vdc
Drain Current 50mA

Ta Ambient Temperature Range

Storage -65°C to +150°C

Operating -65°C to +125°C
P+ Power Dissipation

At 25°C Case Temperature 625mW

Temperature Above 26°C  Derate at 5.0mW/°C



SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

ELECTRICAL CHARACTERISTICS Tp =25°C

LIMITS
PARAMETER TEST CONDITIONS UNITS
mn | Tve | max
OFF Characteristics — RF Amp and Mixer
BVps Drain-To-Source Vg1s = Vga2s =0V, Ip = 5uA 20 30 \
Breakdown Voltage
Ip(OFF) Drain-To-Source Vps =+15V, Vg1s = Vgas = OV 0.001 1.0 HA
Leakage Current
Ipss  Zero Bias Drain Current Vps =+16V, Vgis = Vgas = 0V 0.001 10 MA
lgiss Gate No. 1 Leakage Vg1s =+5V, Vgas = Vps = 0V 0.001 0.1 HA
Current
Igass Gate No, 2 Leakage Vgas =+10V, Vgig = Vps = 0V 0.001 0.1 MA
Current
RF AMP MIXER
ON Characteristics
MIN| TYP| MAX | MIN|TYP|MAX
V11 Gate 1 Vps = Vg1s = V11, 01105 15 01|10 20 |V
Threshold Voltage Vga2s =+10V, Ip = 1pA
V2 Gate 2 Vps = Vaas = VT2, 01|05 15 0110} 20|V
Threshold Voltage Vgis =+5V, Ip = 1uA
rps(on) Drain-To-Source Vgi1s = +5V, Vgag = +10V, 65 100 30| 60 |
On Resistance Ip =0.1mA
Small Signal Characteristics — RF Amp MIN TYP MAX
gfs Forward Transconductance | Vps =+15V, Vgag = +10V, 12 15 mmbhos
Ip = 18mA, f = 1kHz
Capacitances f= 1MHz, Gate No. 2
AC Grounded
Cg1s Input Vps =+15V, Vgag = +10V, 3.0 35 pF
Ip = 18mA
Cos  Output Vps = +15V, Vg5 = OV, Vgag = 10V 1.0 13 pF
Cgip Reverse Transfer Vps = +15V, Vg5 = 0V, Vgas = 10V 0.025 pF
Input Admittance
Re (y11) 0.21
Im (yq1) 2.26
Output Admittance
Re (y32) 0.20
fm {y22) = 100MHz, Vpg = +15V 0.68 mmhos
Forward Transmittance Vgas =+10V, Ip = 18mA
Re (y21) 12.85
Im (y21) -1.50
Reverse Transmittance
Re (y12) 0.01
Im (y12) -0.03
Gps Power Gain* Vps =+15V, Vgas = +10V 20 25 dB
Ip = 18mA, f = 100MHz
NF Noise Figure* Vps = +15V, Vgag = +10V 25 3.0 dB
Ip = 18mA, f = 100MHz
AGC(Vgzs) Range Of Automatic Vps =+15V, Vg5 =+2.5V, 50 dB
Gain Control f = 100MHz
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SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

ELECTRICAL CHARACTERISTICS (Continued) Tp =25°C

AMBIENT TEWP. (Ty) = 25°C
GATE MO 2TO.SOURCE

Y
\
\| VoL ivaz - te

DRAIN MILLIAMPERES (i)

DRAIN WILLIAMPERES (1)

DRAIN.TO-SOURCE VOLTS (Vpg)

LIMITS
PARAMETER TEST CONDITIONS UNIT
MmN | Tvp | max
Small Signal Characteristics ~ MIXER
Qfs(CONV) Conversion Vps =+15V, Vgis = Vgas 10 mmhos
Transconductance Ip =8mA, f = 1kHz
ELo (RMS) = 750mV
Capacitances f = 1MHz, Gate No. 2
AC Grounded
Cgis  Input Vps = +15V, Vg4s = Vgas. 4.0 4.75 pF
Ip = 8mA
Cops Output Vps =+15V, Vgis = Vg2s = OV 1.1 1.5 pF
Cgip Reverse Transfer Vps =+15V, Vg1s = Vg2s = OV 0.030 pF
Input Admittance
Re ly11) 0.21
Im (y11) 2.28
Output Admittance
Re (y22) 0.41
Im (y2) f= 100MHz, Vps = +15V 1.04
Forward Transmittance Vagis = Vgas. Ip = 8mA
Re (y21) 3.18
Im ly21) -0.83
Reverse Transmittance
Re (y12) 0.03
Im {yq2) -0.01
Gps(conv) Conversion PowerGain**| Vpg = +15V, Vg5 = Vgas. 14 19 dB
Ip =8mA, frr = 100MHz,
fLo = 89.3MHz
*Measured in Amplifier test fixture.
* *Measured in MIXER test fixture.
CHARACTERISTIC CURVES
RF AMP SECTION
DRAIN CURRENT VS DRAIN CURRENT VS
DRAIN-TO-SOURCE VOLTAGE GATE NO. 1-TO-SOURCE VOLTAGE

AMBIENT TeMP. (Ty) = 26°C

DRAINTO SOURCE
VOLTS (Vpg) - +16

+100

¥0. 2.70-304
LTS (Vgag)

/

4

1

2 3 .

GATE NO. 1-TO-SOURCE VOLTS (Vgyg)
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SIGNETICS D-MOS DUAiL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT s SD6000

CHARACTERISTIC CURVES (Continued)

POWER GAIN #8 (PG

DRAIN CURRENT VS
GATE NO. 2-TO-SOURCE VOLTAGE

»
AMBIENT TEMP. (Ta) = 2°C
ORANETOSOURCE
20 | VOLTE Vpu) = +18
+20
2"
GATE N, 1
g / VOLTS Vg
»
i 4 ——i
s / .28
2
w
i 20
-,
" /
s
k I s
°
° 0 [ » »

GATE NO. 2-TO-SOURCE VOLTS [Vgag)

POWER GAIN VS
DRAIN CURRENT

* [Aweient om0 - 3C
DRAIN.TO-SOURCE VOLTS (Vpg) = 12

3 | oaTEno. C

»

»

A
/

. s » . »
DRAIN MILLIAMPERES (1g)

AUTOMATIC GAIN CONTROL RANGE

« j AMBIENT TEMP. (Ty) = 28°C
DRAIN-TO-SOURCE VOLTS (Vig) = +18

GATE NO. 2TO.30UACE VOLTS (Vgzg) - +10 |
FREQUENCY (1) = 100M4s

" T

© 1 2 3 4 s & 1 & v 1w

GATE NO. 2-TO-SOURCE VOL T8 (Vzg)

RF AMP SECTION

1kHz FORWARD TRANSCONDUCTANCE
VS DRAIN CURRENT
® [rasieor veme 10 - ¢
OAAINTOSOURCE
VOLTS (Vpg) = +15

FORWARD TRANSCONDUCTANCE fgh
menhas)

NOISE FIGURE 48 (NF)

£ [\

A GATE NO. 2.TO SOURCE \
VOLTS Vgag)
N
028

DRAIN MILLIAMPERES (i)

NOISE FIGURE AND AVAILABLE
GAIN VS DRAIN CURRENT

“ “
£l < »
\ NE
..
AG
20 s »

AMBIENT TEWP. (T,) = 28°C
DRAIN-TOSOURCE VOLTS (Vpg) = +18
GATE MO, 2-TO-SOURCE VOLTS (Vgag) = +10

) /
FREQUENCY (1)~ 100Mbx

0 . » » 2
DRAIN MILLIAMPERES lip)

S19 AND S VS
GATE NO. 2-TO-SOURCE VOLTAGE
0 o
o Il = 2
os .
S
or .
os L3
(1] w
L) 7
0 // "w
02 | AMBIENT TEMP. (Ty) - 28 C " "
DRAIN TO SOURCE VOLTS (Vpg) = 418
o1 Fmcovency v 0
. »

O v 2z 3 & s 8 2 3 9 w

GATE NO.2 1O SOURCE VOLTS (Viiag)

10V) 8 NIVD 318V IVAY
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SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

CHARACTERISTIC CURVES (Continued)

Sl

Is2d

RF AMP SECTION
$11 VS FREQUENCY
10 = o 0010
09 N \ 0.009
o8 0 0.008
07 < 0.007
s,
oe N P 0008
]
os IS 83y 0.005
o4 ™ » 000
03 0003
02 |- AMBIENT TEMP. (T, = 55°C w 0002
DRAIN-TO-SOURCE VOLTS (Vpg) = +15
GATE NO. 2.TO-SOURCE VOLTS (Vgag) = +10 0001
01 I DRAIN MILLIAMPERES (1) = 18 :
o L w o
0O 2 M € 8 10 120 WO 160 10 200
FREQUENCY MHx (1)
S21 VS FREQUENCY
20 10
1 = 100° 09
—— 1
2
18 — 100" 08
N i
14 "o 07
o
il
12 0 o8
10 100 Sy 1S221 08
o8 w 04
o8 o 03
O [amsienT vews - B “ o2
DRAIN-TC-SOURCE VOLTS (Vpg) = +15 X
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o o

°

% 4w e 8
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*
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AMBIENT TEMP. (T ) = 25°C
DRAIN-TO-SOURCE VOLTS (Vpg) = +15

GATE NO. 2.TO.SOURCE VOLTS (Vgag) = +10
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812

19d L~

/I

0 20 4« e

FREQUENCY MHz 1)

Spo VS FREQUENCY

0
100 120 w40 160 180 200

szl

.

AMBIENT TEMP. (T ) = 25'C
DRAIN-TO.SOURCE VOLTS (Vpg) = +16

GATE NO. 2-TO.SOURCE VOLTS (Vgag) = +10

DRAIN MILLIAMPERES (ip) = 18
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DRAIN MILLIAMPERES (1p)

DRAIN CURRENT VS
GATE NO. 1-TO-SOURCE VOLTAGE

P
AMBIENT TEMP, (Ty) = 25°C
16 | PRAINTO S0URCE VOLTS (Vg - 416
| +30v
" H H <~
| | P
GATE NO. 2. TO SOURCE VOLTS xvm/
"
) \//
10
VAR
. v
: / / g
‘ Y,
2 y,
[ ——
o 1 2 3 4. 5

‘GATE NO. 1-T0SOURCE VOLTS (Vgyg)

MIXER SECTION

DRAIN MILLIAMPERES (1)

GATE NO. 2-TO-SOURCE VOLTAGE

DRAIN CURRENT VS

AMBIENT TEMP. (T ) = 26°C

<30V

[ DRAIN.TO.SOURCE VOLTS (Vpg) = +16
1

1
H H /

/

7

GATE NO. 1.TO-SOURGE VOLTS (Vys!

L~

b
/
[/
L

|t

1 2 3

GATE NO. 2.TO-SOURCE VOLTS (Vgas)
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SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

CHARACTERISTIC CURVES (Continued)

GATE NO. 1 FORWARD
TRANSCONDUCTANCE VS
GATE NO. 2-TO-SOURCE VOLTAGE

10

MIXER SECTION
GATE NO. 2 FORWARD

TRANSCONDUCTANCE VS
GATE NO. 1-TO-SOURCE VOLTAGE

T T T
GATE NO. 1.TO.SOURCE VOLTS (Vg 1g)

2

T
AMBIENT TEMP. (Ty) = 25°C
DRAIN.TOSOURCE VOLTS (Vpg) = +15
FREQUENCY (f) = TkHz

, /

FORWARD TRANSCONDUCTANCE (gfsy)

g

0 10 20
GATE NO. 2:TO.SOURCE VOLTS (Vgg)

GATE NO. 1 FORWARD
TRANSCONDUCTANCE VS
DRAIN CURRENT

T T 5
GATE NO. 2.TO-SOURCE VOLTS (Vg5s) +30
/ 2s
T
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g DRAIN-TO.SOURCE VOLTS (Vg = +15 20
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33
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2
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% s
o
20 o 10 20 30 40
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- DRAIN-TO.SOURCE VOLTS (Vpg) = +15 / \
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SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

CHARACTERISTIC CURVES (Continued)

MIXER SECTION
$51 VS FREQUENCY S92 VS FREQUENCY
10 v
N i
w o r
I~ NG
_—— - o N .
) \
-— .- 07 ~J 3
I~ 3
20 o ~J 3
\\ 100 859 iS22 08 1 sy
< S W o w
parl |4 ’
w [X) "
DA TO SOURCE JOLTS g~ ENT TEWP. (T)) = 28°C
::“,"‘:mm]ﬁ%; - “ GATE Mo, £ 7030URCE VOLRE 1V '|“ *
EQUALS GATE NO, 2-TO-SOURCE VOLTS (Vgzg) S0UAL GaTE No.2.70 sounce VLTS Vazy)
" ORAIN MILLIAMPERES (1p) = 10 » o1 L 0 w
T S . , L1111
O 2 @ ® 0 10 W W 10 W 20 © 2 4 ®© W 100 19 W W W0 20

FREQUENCY MMz (1) e Y ot (0

RF AMP SECTION TEST CIRCUIT

= 3
180k
V662 0—A\A"—4 _I_
008 L!. U s
R 3
z:‘w = 20pF ‘zz"l L ;r_g&\}‘
171 =
Veer1~

L1-L2 § TURN #18 WIRE 3/16" DIA. AIR CORE
b ! AT 1 TURN
€1-C2 NPO, ERIE NO. 538-011A-28




SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT s SD6000

MIXER SECTION TEST CIRCUIT

+12v

uuwm. F m«
z=500 '5"

CAMBION CORE =633.3652.003
ch CARBONYL J CORE
PRIMARY COIL 30 TURNS =26 WIRE
SECONDARY COIL 2 TURNS =26 WIRE
5 TURNS =18 WIRE, 3/16” DIA. AIR CORE
_ TAP 1 TURN FROM GROUND SIDE

IF OUT
10.7MMz
Z =500

€1 NPO, ERIE NO. 538011428

FM TUNER USING SD6000 ELECTRICAL DATA

PARAMETER TEST CONDITIONS TYP
Supply Voltage +12V
Supply Current AGC voltage +10V 25mA
Frequency Range 88MHz to 108MHz
Bandwidth RF Amp (-3dB) 2.5MHz

Mixer (-3dB) 300kHz

Input Impedance 750
Output Impedance 5082
|F Output Frequency 10.7MHz
Oscillator Stability w/respect to Supply Voltage 40kHz/volt
Oscillator Stability w/respect to Temperature 10kHz/°C
Power Gain 88MHz to 108MH2 30dB Min
Noise Figure @ 100MHz 3.0dB Max
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SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

FM TUNER USING SD6000

+12v
O IF OUT
10.7MHz

e
2

I
2

{—

AGC INPUT
0-10v

PARTS LIST
1. Transistors Description Type C3,4,5,6,8, .005 +80% — 20% Ceramic
Qi PNP Silicon 2N4126 9,11,12,17
. Cc7 10pF 15% NPO
2. Integrated Circuits c10 56pF 5% MICA or Ceramic
u1 Dual D-MOS FET SD6000V Cc13 2-8pF Trimmer
" . . c14 12pF 5% NPO
3. Resistors (All carbol sto hms £10% tol .
esistors (All carbon resistors in ohms erance.) o185 10pF 5% NPO
Value c16 10pF 5% NPO
R1 30k
R2 68k
R3 200k )
R4 150k 5. Miscellaneous Components
RS 3%k m IF Transformer Cambion 533-3652-003
R6 82k Jcore Prim. 30T #26
R7 120 Sec. 2T #26
R8 6800 L1 RF Input Coil 4 turns #18 on 3/16"
R9 13k dia. Air core — Tap 1
R10 3k turn from ground side.
4, Capacitors L2 RF Output Coil 4 turns #18 on 3/16"
Value Type dia. air core.
c1 5-20pF 3 Gang Tuning Capacitor L3 Oscillator Coil 4 turns #18 on 3/16"
Cc2 20pF 5% NPO dia. air core center-tapped.

L4 33uth RF choke
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INTRODUCTION

Signetics dual D-MOS FETs are dual gate n-channel enhance-
ment mode MOSFETSs fabricated by a new state-of-the-art
technique. They make it possible for the tuner designer to
obtain the high performance typical of D-MOS at a cost
competitive with bipolars. Dual gate D-MOS has inherently
linear characteristics making it especially suitable in FM
tuner RF stages where high RF and conversion gain, low
noise figure, wide dynamic range, and excellent cross-
modulation and intermodulation characteristics are
necessary.

CONSTRUCTION

An understanding of the basic differences in the construc-
tion of Signetics D-MOS vs. the conventional MOSFET
isvery helpful in realizing the maximum benefits of D-MOS.

Construction of D-MOS transistors is basically different
from a conventional n-channel MOSFET in that it con-
tains a lowly doped region of length L’ between the
channel p region and the highly n doped drain contact
region, as shown in Figure 1. Generally, MOS transistor
frequency response is directly related to channel length (L)
and parasitic capacitances, improving as they decrease.

DRIFT
CHANNEL AEGION

SOURCE /
wrr111014/))

n+

GATE Iy Z7) oran
R ceeniseysserees) R
W

GATE iz 7 oran
m"m"_/_/m”m”

SOURCE
REGION

CHANNEL REGION p

n+

| S—

| |
J

x

|

soemcemosie o
|
|

n+ SOURCE P CHANNEL - DRIFT n+ DRAIN
DOPING PROFILE ACROSS D-MOS TRANSISTOR (BOTTOM) DIFFERS FROM CONVEN.
TIONAL MOS DEVICE: PROFILE IS NONUNIFORM IN THE NARROW CHANNEL REGION.
MOST OF THE CONDUCTANCE-MODULATION TAKES PLACE IN THE CHANNEL, WHICH
HAS CHARACTERISTICS THAT CONTROL THE DEVICE'S SPEED AND GAIN.

FIGURE 1
DOPING PROFILE

LINEAR DEVICES
FM TUNER

D-MOS construction permits a precisely controlled L of
less than 1 micron, extremely low parasitic capacitances
and additionally, no restriction on maximum drain break-
down voltage. Although the construction differs, operation
of D-MQOS is similar to that of ordinary MOSFETs. Positive
voltage applied between gate and source controls the
number of carriers in the channel, and therefore, the
conductivity.

FM TUNER DESIGN

The purpose of this design was to build an FM tuner using
dual gate D-MOS FETs, in an economical epoxy package,
to verify their superior performance. Careful consideration
was given to the problems involved in putting two devices
in the same package. The die were placed in the package
in a manner that minimizes the coupling from one device
to the other. This was done to keep the L.O. isolated from
the RF input and for stability.

The AC performance characteristics of the SD6000 given
on the data sheet are used for this design. The input and
output matching networks are designed using scattering
parameters.

This data is given below in Figure 2.

Frequency  Sqq S12 S21 S22
(MHz) (dB) (dB)

RF Amp 100 .98/-14 -50.80 3,165 .98L-6
Mixer 100 .98/-18 -47,90 -5.2£. 150 .96/ -6
FIGURE 2
SD6000 S-PARAMETERS

The s-parameters given in Figure 2 can be readily converted
to y-parameters. The RF amplifier can then be designed
using classical “two port network’’ theory. A problem
exists, however, when the s-parameters (Sqq and Sgj)
magnitudes are very close to unity. When this is the case, a
small change in magnitude of Sqq or Sy gives a large
change in Yqq and Yp3. For example, the s-parameters
given for the RF amplifier device in Figure 2 give

Y11 =.2+) 2.43 (mmhos)
Y22 =.2+ 1.03 (mmhos)
If Sqq and Sy, are equal to .99 instead of .98 we get

Y11 =.1+j 2.43 (mmhos)
Y22 =.1+j 1.03 (mmhos)

This means that a 1% error in measuring Sy or Sgp will
give a 2 to 1 change in the real part of the devices' input or
output impedance. This makes a paper design questionable
unless some assumptions are made. For this tuner design
the device input and output equivalent circuits were approxi-
mated as shown in Figure 3:
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RF AMPLIFIER

ouTPUT
F 7.5k e

MIXER

INPUT
—_— 3

ouTPUT

1.5pF > 7.5k
v >

FIGURE 3
INPUT AND OUTPUT EQUIVALENT CIRCUITS

These approximations make the design much easier and
were verified by the final tuner performance.

INPUT CIRCUIT

The high input impedance of the SD6000 makes it possible
to have a high Q input circuit. This makes the tuner very
selective and free from spurious responses. Figure 4 shows
the equivalent input circuit.

A 70 nh inductor was chosen to allow the tuner to cover

the FM band with a AC of = 18pF. The required capacitance

ratio can be found in the following way:

w, = 2mf, w; = radian frequency at the low end of
the FM band.

W,y = 2mf, w, = radian frequency at the high end of

1 the FM band.
w) 2= E‘ C, required capacitance at low frequency.
1
2 1 . . .
Wy = _LC— C, = required capacitance at high end.
2

Therefore w,2 C, = w,? C,

C 2 46Xx10"
o=t 2252 g6
C, w? 3.05X10

A capacitance ratio of 1.6 was used to assure covering the
FM band with component parameter variations.

- |

Cvar.

£ >
== 19.5pF | g 7.5k

il
il
€

B

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

1
T ¥
L

TUNED CIRCUIT

I DEVICE INPUT

FIGURE 4
INPUT TUNED CIRCUIT
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The equivalent circuit can be further simplified as shown
in Figure 5.

{1

—it
b

; 700h [

FIGURE 5
SIMPLIFIED INPUT CIRCUIT

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

Cp is made up of the D-MOS input capacitance, a fixed
parallel capacitor, and the varactors. The maximum Co
required is

Cor = = 47.5pF.

w?L
Of this total the capacitance of the varactor is approxi-
mately 28pF. This corresponds to a tuning voltage of
approximately 2.5V for the varactors used (MV 104). Dual
varactors in a back-to-back configuration were used so
nonlinearities caused by the diodes would cancel.

The minimum C,, required (at 108 MHz) is

Cp, = L = 31pF.

The capacitance of the varactor should now be approxi-
mately 11.6pF, corresponding to a tuning voltage of 20
volts. The choice of this tuning voltage range is quite
arbitrary and just depends on the type of varactors used.
For the automobile radio market, a lower voltage varactor
could be used. It is possible to tune 88 = 108 MHz with 2
to 10 volts using commercially available varactors.

Rp in Figure 5 is made up of the equivalent parallel
resistance of the device input and the parallel resistance
of the varactors and the inductor. In this case Rp is
approximately equal to 7.5k (device), 5.7k (inductor), and
50k (varactor). This 3.05k parallel resistance is matched
to the antenna impedance (in this case it was matched to a
5082 generator) by tapping the inductor. The required
turns ratio is (3050/50) /2 or approximately 7:1.

The bandwidth of the input circuit can be found knowing
the total parallel resistance and parallel capacitance

1

2TRC 27 X 2k X 40pF
(at 100MHz)  3MHz

Bw 348

This bandwidth is narrow enough to provide good rejection
to signals outside the FM band but wide enough to avoid
tracking problems.

OUTPUT CIRCUIT

The design of the output circuit is very similar to that of
the input. The only difference is a different value of fixed
capacitance to take into account the RF amplifier output
capacitance and that of the mixer input.

GAIN AND STABILITY

Dual gate D-MOS transistors are exceptionally stable RF
devices because of the low feedback capacitance (.02pF
typical). This makes it possible to achieve high gain without
the need for neutralization. Low feedback also makes AGC
possible over a wide dynamic range.

In the FM band, the SD6000 is not unconditionally stable.
k, the stability factor, (inverse of Linvill stability factor) is
approximately .36. To assure stability, without neutraliza-
tion, the gain should be limited to about 20dB. In this design
the approach chosen was to mismatch the RF amplifier
output and the mixer input. This is done by connecting the
RF output tank circuit directly to the mixer input (gate 1).
This mismatch limits the RF amplifier gain to 18dB and
gives a stability factor of 1.27, assuring stable operating
conditions.

AGC

Another advantage of the SD6000 is that the input
impedance remains essentially constant with AGC level.
This means that bandwidth and center frequency do not
shift. Figure 6 shows the bandpass characteristics of the
completed tuner as different AGC voltages are applied to
gate 2 of the RF amplifier.

Figure 7 shows the bandpass characteristics as the RF input
frequency is changed.

MIXER

The second dual gate D-MOS transistor in the package is
used for a mixer. This device was designed especially for
mixer applications, and has a wide square law region. The
L.O. is injected in gate two and the input signal in gate one.
Injecting the L.O. at gate 2 provides the highest isolation
of the L.O. signal to the RF input. This isolation is very
important because of restrictions on the amount of L.O.
power that may be radiated from the tuner antenna.

The mixer was designed to operate in the most linear
portions of the forward transconductance curves. Figures 8
and 9 show the transconductance curves for the SD6000
are linear in a fairly wide operating region, making
this device ideal for mixing. Non-linearities in these
curves indicate that third order (and higher) terms would
be present if the device was biased in these regions. These
higher order terms contribute only to undesired responses.
As the transconductance curves become linear, the higher
order terms disappear and conversion gain increases.
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Figure 8 shows that the gate 1 transconductance curve is
almost a straight line for gate 2 bias voltages between 2.0

and 6.0 volts. Figure 9 shows the gate 2 transconductance
is linear for gate 1 bias from 2.5 to 3.5 volts.

FIGURE 6

AGC/BANDWIDTH CHARACTERISTICS

o8

BA.

fo = 100 MHz

fif = 10.7 MHz (1 MHz/cm)
Vage = 10V

Gain Reduction = 0dB

08

6C.

fo =100 MHz

fif = 10.7 MHz (1 MHz/cm)
Vage = 2.6v

Gain Reduction = 20dB

38

6B.

fo = 100 MHz

fif = 10.7 MHz (1 MHz/cm)
Vage = 3.9v

Gain Reduction = 10dB

6D.

fo =100 MHz

fif = 10.7 MHz (1 MHz/cm)
Vage = 1.8v

Gain Reduction = 30dB
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FIGURE 6
AGC/BANDWIDTH CHARACTERISTICS
(Continued)

od8

\\

6E. fo= 100 MHz 6F. fo=100MHz
fif = 10.7 MHz (1 MHz/cm) fif = 10.7 MHz (1 MHz/cm)
VAGC =13v VAGC =0.9v
Gain Reduction = 40dB Gain Reduction = 50dB
FIGURE 7

BANDWIDTH CHARACTERISTICS

B

|
7A. fo=88 MHz 78. fo =100 MHz
x =300 kHz/cm x = 300 kHz/cm
Vagc = 10v Vagec = 10v

VTuning = 3.0v VTuning = 9.8v

7C. fo =108 MHz
x = 300 kHz/cm
Vage = 10v
VT uning = 21.9v
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FIGURE 8
SD6000 MIXER
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FIGURE 9
SD6000 MIXER
.
T
I
5 Vg = 275V
% " / A Vo2 275V
2
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& /”4/ vz 175
1

GATE 1 TO SOURCE (VOLTS)

By definition the transconductance, gm is the partial
derivative of drain current, ig, with respect to the input
voltage es. The total drain current of the mixer can be
expressed by

ig =gm; Vg; +gm, Vg
where gm; = transconductance gate 1 to drain.
gm, = transconductance gate 2 to drain.

From Figure 8 the gate 1 transconductance, gm,; can be
expressed as:

gm; =-17.6 + 8.2 (Vg + vg3) (mmhos)
for Vg, = 2v to bv

From Figure 9 we get the following expression for gm,

gm, =-23.7+ 10.2 (Vg + vg;) (mmhos)
for Vg, = 2.5v to 3.5v

If the DC bias points are chosen, for example V4, = 3.5 and
Vg, = 3.5, the following expressions are derived from
gm; and gm, using the previous equations

gm; = 11.1+ 8.2 vy, (mmhos)

gm, = 8.9+ 10.2 vg; (mmhos)
Substituting these equations into the expression for the
total drain current, ig, we get

ig=11.1vg, +89vg, + 18.4vg, vgy

The last term in this equation is the one that will contain
the IF frequency we desire. If we let vg; and vg; equal
a sinusoidal voltage, vg; is the input signal voltage and
Vg2 is the local oscillator, we obtain

vgy = Eg sin st

vg2 = ELo sin wiot
Substituting vq; and vg, into the equation for iy gives

ig=18.4EgE o

[1/2 cos (W o + wy) t+ 1/2 cos (Lo — wy)t]
The (W o - &) term is the 10.7 MHz |F we want. Dividing
both sides of the equation by E¢ we obtain

68

i
M. gme = 9.2 E o (peak)
Eg

=13 E o (RMS) mmhos

This exercise shows that relatively high conversion gains
can be achieved using the SD6000. It can be seen that the
conversion transconductance will also be a function of the
local oscillator level.

In the tuner that was constructed, a local oscillator level of
800mV RMS was chosen. This gives a conversion trans-
conductance of 10.4 mmhos. The conversion power gain can
be calculated by
Pg = gmc 2 Rin Rout

4

pg - 1104% 10°]2 [2k] [2k]

g =

109 = 20.4dB

This calculated result compares closely with that measured
in the actual tuner.

TUNER PERFORMANCE

A schematic of the tuner built with the SD6000 is shown
in Figure 10. Figure 11 shows the printed circuit board
layout.

At the present time complete measurements have not been
made to verify the tuner performance. A summary of the
data that has been measured is given below:

VSUDP'Y =+12V
Vage =0—>+10V Sensitivity (30dB quieting) <1.5uV
Frequency Tuning Voltage Gain AGC Range

(MHz) (vDC) (dB) (dB)

88 1.2 30 >50

92 2.2 32 >50

96 3.0 34 >50

100 4.1 33 >50

104 5.9 32 >50

108 8.7 31 >50



SIGNETICS LINEAR DEVICES FM TUNER = SD6000
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NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

DMOS VARACTOR TUNER

- 5 TURNS 522 ON T37-12 CORE TAP 1 TURN FROM GND
L2 - 5TURNS =22 ON T37-12 CORE
~ 4 TURNS 522 ON T37-12 CORE
- 533.3852.003 CAMBION

PRI - 30 TURNS 226

SEC. - 2 TURNS 226

FIGURE 10
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BOTTOM VIEW

TOP VIEW

FIGURE 11B
PC BOARD LAYOUT

LOCAL OSCILLATOR CONCLUSIONS

The design of the local oscillator used in this tuner is Preliminary performance data indicates that in an FM
explained in Appendix A. The SD213 was used because of tuner dual D-MOS will give the high performance required
its linearity and therefore low harmonic generation. in modern FM radios. The sensitivity and spurious response

should exceed that of the best bipolars.

APPENDIX A
ANALYSIS OF COMMON DRAIN D-MOS OSCILLATOR

This report describes a simplified analysis for a Colpitts oscillator using a Signetics D-MOS transistor in the common drain
configuration. The D-MOS device parameters are more stable than those of a bipolar device under temperature and supply
voltage variations giving an improvement in frequency stability. The D-MOS devices are also inherently linear and therefore
reduce the generation of harmonics of the fundamental oscillator frequency.

Figure 1 shows the equivalent circuit for the dual gate D-MOS transistor.

Cap
GO l - l 00
Cgs Cos
Re C) Rps
gm Vs
50— ¢ s e}
FIGURE 1

D-MOS EQUIVALENT CIRCUIT

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

In this analysis the equivalent circuit shown in Figure 2 will be used. This simplification is justified in this case because the
device capacitances are small compared to external capacitances and the equivalent parallel real impedances are very high.
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z

22

L

L

FIGURE 2

|—

0 G

COMMON DRAIN D-MOS OSCILLATOR EQUIVALENT CIRCUIT

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS.

The following analysis will show a solution for Z,, Z,, Z3, and 24 which satisfies the Barkhausen criterion for oscillation.

;2222
Z,+23+2,
gmz, Z'E,

) z,+7

E E’_

Z3+Z,
substituting E,

2

, gmz, Z'E, Z;

VT2 1 2) (25 + 2a)
dividing both sides by E;

E} amZ,2Z52

E,  (2,+2)(25+2Z,)

substituting Z'

E_'1= -9mZ, 2,2,
Ey Zy(Zy+Z3+24)+2,(23+2,)

let
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252

Zs+ 2,

then Z,4 =

'

. . 1
substitute Z4 into —
E,

El_ -gm 2y 2, 25 (25 + Z4)
Bi Zy (25 (Zs+Z6) + 23 (25 + Z6) + 25 Z6) + 25 (23 (25 + Z6) + Z5 Zg]

for the Colpitts oscillator configuration choose

Z, =R

Z;=-jXy

23 =-jX3

Z5 =jXs

Zs=-iXe

therefore

E} -gm R X, X3 (X5 - Xg)

E; X [(X3 (X5 = Xg) + X5 Xg] +iR [Xz (X5 = Xg) + X3 (X5 = Xg) + X5 X¢]
to satisfy the Barkhausen criterion

£
—L=1L0°
E,

’

Ey
therefore for the imaginary part of E_ to be equal to zero
1

Xy Xs + X3 Xs + X5 Xg = X Xg + X3 X

Xe (X5 + X3)
or Xg =—————
X, + X3+ Xg
This means that the oscillator frequency will be determined by the series combination of X, and X3 in parallel with X¢ and
resonating with Xs. ,

. 1 .
For oscillation to occur the magnitude of-E— must be equal to or greater than unity. Therefore
1

-gmR X, X3 (X5 - X¢)
X, [X3 (X5 = Xg) + X5 Xg]

which simplifies to
X2
gmR =—
X3

[
or gmR Zc—s—using the expression derived for Xs.
2

An oscillator for use in a varactor tuned FM receiver was designed using this configuration. A schematic of the circuit is shown
in Figure 3.

NOTE: ALL RESISTORS VALUES ARE TYPICAL AND IN OHMS. ‘5
s DY
| | LaiPerty

v T, o Ha T

T3y

pides

FIGURE 3

D-MOS FM TUNER LOCAL OSCILLATOR
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