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SilnoLics

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

cnann
JULUL

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 BIASONLY

SD200/201 FEATURES

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

® | OW 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
umhos

PIN CONFIGURATION (Top View)

Substrate and Case

Drain Gate

Order Part Nos: SD200DC, SD201DC, SD202DC, SD203DC
*Diode Protection On SD201, SD203 Only.

COMMON SOURCE BIAS SCHEME

+Vpg =0+ +20 Volts
4 +VEg =0~ +4 Volts
1 +lpg =0~ +20mA

*Diode Protection On SD201, SD203 Only.

SD202/203 FEATURES

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

® | OW NOISE THROUGH UHF RANGE — 3.2dB AT
1.0GHz

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

@ HIGH FORWARD TRANSCONDUCTANCE — 20,000
pmhos




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

ABSOLUTE MAXIMUM RATINGS

Ta = 25°C (Unless Otherwise Noted)

Drain-To-Source Voltage {(Vps)
SD200/SD201
S$D202/SD203

Drain-To-Substrate Voltage (VpR)
SD200/SD201
SD202/SD203

DC Gate-To-Substrate Voltage (VGR)
SD200
SD201
SD202
SD203

Drain Current {Ip)
Ambient Temperature Range
Storage

QOperating

Transistor Dissipation (PT)
At +25°C Case Temperature

+25V
+20V

+25V
+20V

40V

-0.3V, +10V

0V

-0.3V, +10V

50mA

-65°C to +175°C
-65°C to +125°C

1.2W

{Derate linearly to +125°C case temperature at the rate

of 8.0mW/°C.)
At +25°C Free-Air Temperature

rate of 2.0mW/°C.)

300mw
(Derate linearly to +125°C free-air temperature at the

CHARACTERISTIC CURVES — SD200/201

ELECTRICAL CHARACTERISTICS

Ta=25°C
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PARAMETER
BVps Drain-To-Source Breakdown Voltage
Igss Gate Leakage Current
Ip (OFF) Drain-To-Source Current
Ipss Zero Bias Drain Current
Vt Threshold Voltage
gfs Forward Transconductance

Small Signal Short Circuit

Ciss Input
Coss Output
Crss  Reverse Transfer
Gps Power Gain™
NF Noise Figure™
rps (ON)  Drain-To-Source On Resistance
P Intercept Point

*Measured In Amplifier Test Fixture.

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

$D200 SD201 $D202 $D203
TEST CONDITIONS UNIT
MIN  TYP MAX | MiIN  TYP  MAX [ MiN  TYP MAX | MIN  TYP  MAX
Vgs = 0V, Ip <1pA 25 30 25 30 20 25 20 25 v
Vgs = 10V, Vpg = OV 0.1 0.1 nA
Vgs = +10V, Vpg = OV 0.001 1.0 0.001 1.0 LA
Vps = +15V, Vgg = OV 0.001 1.0 0.001 1.0 0.001 1.0 0.001 10 LA
Vpg = +15V, Vgg = OV 0.001 1.0 0.001 1.0 0.001 1.0 0.001 1.0 LA
Vps = Vgs = VT, Ip = 1A 0.1 1.0 20 | 01 1.0 20 | 01 1.0 20| 041 1.0 20 \Y
Vps = +15V, Ip = 20mA, f = 1kHz
Vgs =+4V 13.0 15.0 13.0 15.0 mmhos
Vgs =+2.5V 170 200 170 200 mmhos
Vps = +15V, f = IMHz
Ip = 20mA 2.4 30 24 3.0 3.0 3.6 30 36 pF
Ip = 0A 1.0 1.2 1.0 1.2 1.0 1.2 1.0 1.2 pF
ip = 0A 0.20 0.30 020 030 020 030 020 0.30 pF
Vps = +15V, Ip = 20mA, f = 1GHz
Vgg =+4V 8 10 8 10 dB
Vgg =+2.5V 8 10 8 10 dB
Vgs =+4V 45 6.0 5.0 6.5 dB
Vg =+2.5V 35 45 40 5.0
Vgs =+5V, Ip = 5mA 50 70 50 70 35 50 35 50 Q
Vpg = 15V, Ip = 20mA, f = 1GHz, 29 29 29 29 dBm
A = 2MHz

CHARACTERISTIC CURVES — SD200/201 (Continued)
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SIGNETICS D-MOS FET — SINGLE GATE = SD200/201/202/203

CHARACTERISTIC CURVES — SD200/201 (Continued)

NOISE FIGURE AND

=y

AVAILABLE GAIN VS
DRAIN CURRENT

AG

NOISE FIGURE {NF)
{dB)
IS

COMMON SOURCE CONFIGURATION
AMBLENT TEMPERATURE (Tp) = 26°C ____
DRAIN-TO-SOURCE VOLTS (Vpgl = +15
FREQUENCY {f) = 1GRz

1

| H

10 15 20

DRAIN MILLIAMPERES {Ip)

OPTIMUM NOISE FIGURE AND
AVAILABLE GAIN VS FREQUENCY

16 T T
COMMON SOURCE CONFIGURATION
AMBIENT TEMP. (Tp) = 25°C
6 5 h DRAIN.TO-SOURCE VOLTS (Vpg) = +16 —
< DRAIN MILLIAMPERES (Ip) = +20
Z
s g n
z w
3 3 A6
IS g 10 -
e = =
gn ig N
=2 af s
H z N
3 35 z T~
z
e z 6
w
g 4 I
w NE ]
3 /
°
1 ] 5
o [}

05 1.0

FREQUENCY (GHz)

“8” PARAMETERS

COMMON SOURCE CONFIGURATION
AMBIENT TEMPERATURE (Tp) = 25°C
DRAIN MILLIAMPERES (Ip) = 20
DRAIN-TO-SOURCE VOLTS (Vpg) = +15

FREQUENCY (GHz)

S11 S12
o 0.0
\\[_\
— %0°
\ N~ //
s N ™~ o8 NG <s12 ot
~J p—
-30
o5 I\ 006 60
\ <§
1$111 \‘ " <si 1$121
04 \ 60 0.04
\ /
\\ 2
18121 /
02 0.02 ]
L1
-90
o 0 0
° 02 04 06 08 10 0 02 04 08 08 1.0
FREQUENCY (GHz) FREQUENCY {GHz)
S21 S22
20 180° }
L S22
g
— .
\ o \\ \‘\
<s$21 <S22
\§ 2 \\
S 150
P~
NG T
X e 0s 30
M~
Is24 1.0 ™ <$z1 18221
1521/
120 04
\‘ -
02
%0
[ 0 -80
° 02 o4 0.6 o8 10 ° 0.2 04 06 (]

FREQUENCY {GHz)

<812




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

CHARACTERISTIC CURVES — SD202/203
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SIGNETICS D-MOS FET — SINGLE GATE = SD200/201/202/203

CHARACTERISTIC CURVES — SD202/203 (Continued)
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Sinetics

D-MOS FET SWITCH
N-CHANNEL ENHANCEMENT

S0210
S21
SD212

DESCRIPTION

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

Acaing aArsasna e nAareal

and operating situations. A drain-to-source breakdown of
typically 35V makes the SD210 and 211 ideally suited
for X10V switch driver applications. Other characteristics
allow them to be used as 5V switches. The SD214 and
215 are designed to switch signals up to *10V and the
SD212 and 213 are designed to switch signals up to 15V,

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

LOW FEEDBACK CAPACITANCE — 0.30pF
LOW DRAIN NODE CAPACITANCE — 1.3pF
LOW GATE NODE CAPACITANCE — 2.4pF

LOW FEEDTHROUGH AND FEEDBACK TRAN-
SIENTS

ION-IMPLANTED FOR GREATER RELIABILITY

EXCELLENT ISOLATION FROM INPUT TO OUT-
PUT — 120dB

35V DRAIN-TO-SOURCE VOLTAGE FOR $D210/211

ANALDG A

SWITC

N
H

LMITAR AL

U DIGITAL SWiTCH AND

DRIVER APPLICATIONS ozl3

SD214
SD215

PIN CONFIGURATION (Top View)

Source o o
i
a0
NERY.
Drain @ —0) Gate

Substrate and Case

*Diode protection on SD211/213/215 only.

Order Part Nos.
SD210DE, SD211DE, SD212DE,
SD213DE, SD214DE, SD215DE

APPLICATIONS

SWITCH DRIVER
ANALOG SWITCH
MULTIPLEXERS
DIGITAL SWITCH
SAMPLE AND HOLD
CHOPPERS

A-TO-D CONVERTERS
D-TO-A CONVERTERS

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

PARAMETER SD210 | SD211 SD212 SD213 sD214 SD215 UNITS

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

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

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

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

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

Vs Gate-to-Substrate 40 -0.3 140 -0.3 40 -0.3 Vdc
+25 +25 +30

Vo Gate-to-Drain 140 -15 40 -15 140 -25 Vdc
+25 +25 +30




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

ABSOLUTE MAXIMUM RATINGS (All devices)
Drain Current (ip) 50mA

1

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

Transistor Dissipation (Py)
At 25°C Case Temperature
(Derate linearly to +125°C case temperature at the rate
of 8.0mW/°C.)

At 25°C Free-Air Temperature 300mw
(Derate linearly to +125°C free-air temperature at the

rate of 2.0mW/°C.)

1 DAT
1.£

DISTORTION TEST CIRCUIT

ELECTRICAL CHARACTERISTICS

Breakdown Voltage

BVps Drain-To-Source
BVsp Source-To-Drain
BVps Drain-To-Substrate
BVgsg Source-To-Substrate

Leakage Current

G
.
s l HP333A
DISTORTION
ANALYZER
b
600 7 10k

HE2040

B
GENERATOR l

NOTE: ALL RESISTORS STANDARD AND ARE MEASURED IN OHMS.

Ips (OFF) Drain-To-Source

lsp (OFF) Source-To-Drain

lge Gate

Vr Threshold Voltage

gfs Forward Transconductance

Small Signal Capacitances
(See Capacitance Model)

CAPACITANCE MODEL

C(Gs + GD + GB) Gate Node

Cap

r 4 —- ; DRAIN (D)
1 == o8
GATE (G)

i l‘———’—+——-0 SUBSTRATE (B)
|

¢
H“(i-—}J o
L4 —- SOURCE (S)

Ces

C(cD + DB) Drain Node

Cigs + 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 SDzi4 SD215
TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX|MIN TYP MAX |MIN TYP MAX|MIN TYP MAX
Vs = Vgg = 0V, Ig = 10pA 30 35 30 35 v
Vgs = Vgg =-5V, Is = 10nA 10 25 10 25 10 25 10 25 20 25 20 25 \Y
Vgp = Vep = -5V, 10 10 10 10 20 20 v
Ip = 10nA
Vgg = 0V, Source OPEN, 15 15 15 15 25 25 \
D= 10nA
Vgg = 0V, Drain OPEN, 15 15 15 15 25 25 \'
Ig = 10uA
Vgs = Vgs = -5V
Vps = +10V 110 110 110 1 10 nA
Vps = +20V 1 10 1 10 |nA
Vgp = Vep = -5V
Vgp = +10V 110 110 1 10 1 10 nA
Vgp = +20V 110 1 10 |nA
Vpg = Vsg =0V
Vgg = 40V 0.1 0.1 0.1 nA
Vgg = +25V 10 10 LA
Vgg = +30V 10 LA
Vps = Vgs = V1, 1g = 1A, 05 10 20 0.5 1.0 20 0.1 1.0 20 0.1 1.0 20 0.1 1.0 20 0.1 1.0 20 A
Vgg =0V
Vps = 10V, Vgg = 0V, 10 15 10 15 10 15 10 15 10 15 10 15 mmbhos
Ip = 20mA, f = 1kHz
Vpg = 10V, f = TkHz,
VGS = VBS =~15V
24 35 24 35 24 35 24 35 24 35 24 35 pF
13 15 13 15 13 156 1.3 15 13 15 1.3 156 pF
35 40 35 40 35 40 35 4.0 35 40 35 4.0 pF
03 05 03 05 0.3 05 03 05 03 05 0.3 05 pF
Ip=0.1mA, Vgg=0
Vgs = +5V 50 70 50 70 50 70 50 70 50 70 50 70 2
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
Vgg = +25V 17 17 17 17 Q

1




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

CHARACTERISTIC CURVES

DRAIN MILLIAMPERES {ip)

DRAIN MILLIAMPERES (1)

DRAIN-TO-SOURCE RESISTANCE (Rpg (on))-

DRAIN CURRENT VS
DRAIN-TO-SOURCE VOLTAGE

c
2\ AMBIENT TEMP. (T,) = 25°C

=T T
OMMON SOURCE CONFIGURATION

8
—

s

N, GATETOSOURCE VOLTS {Vgs]

2
S

~,
/o
DISSIPATION {300mW) ~

10 15 20 25

DRAIN-TO-SOURCE VOLTS (Vpg)

DRAIN CURRENT VS
GATE-TO-SOURCE VOLTAGE

1 I
[ SOURCE CONFIGURATION
AMBIENT TEMP. (T} = 25°C

DRAIN-TO-SOURCE VOLTS = +15

/

v

‘_/

+1 +2 +3 +

GATE-TO-SOURCE VOLTS (V)

DRAIN-TO-SOURCE RESISTANCE

VS TEMPERATURE

|1 F o F

DRAIN CURRENT (ig) - 0.7mA

SOURCE-TO-SUBSTRATE VOLTS (Vgg) <0

/’
P
GATE-TO-SOURCE VOLTS (Vgg) /
/// 10 =
——
L1 15
I | — —
— [ —d
L — N
—T 1T SD214, 50215 ONLY

1

.

70 -50 -30 -10 +H0 430 450 +70 430 +110 +130

AMBIENT TEMPERATURE IT,1 C

THRESHOLD VOLTAGE [Vy), VOLTS FORWARD TRA::::DM:?UC TANCE (gfs}

THRESHOLD VOLTAQGE (Vy), VOLTS

4111 CANIANDN
IKMZ rvnvwwAaAnu

TRANSCONDUCTANCE VS
DRAIN CURRENT

8 T T
COMMON SOURCE CONFIGURATION
AMBIENT TEMP. {T,) = 26°C
14 |- FREQUENCY {f} = tkHz
DRAIN-TO-SOURCE VOLTS (Vpg) = +15 /
12 e
10 /7 /
3 /
. Z
. l/
[
] 5 0 15 2

DRAIN MILLIAMPERES (1)

THRESHOLD VOLTAGE VS
SOURCE-TO-SUBSTRATE VOLTAGE

28

24

22

THRESHOLD VOLTAGE
VS TEMPERATURE
“ 11
18 DRAIN CURRENT {ip) = TuA —
SOURCE-TO-SUBSTRATE VOLTS :vs,) =0
1% GATE CONNECTED TO DRAIN

—

—T

ABOVE +15V

T

SD214, SD215 ONLY

DRAIN CURRENT lip} = 1A

Vos = Vas

TEMPERATURE = 25 C —

5 10 15 2

SOURCE.TO-SUBSTRATE VOLTAGE (Vgg). VOLTS

Vg = Vps!

AMBIENT TEMPERATURE (T ), °C

70 -S0 -30 -10 #1030 450 +70 490 4110 +1N

12




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
200 10 T
i | S
180 { | SOURCE.-TO-SUBSTRATE | SOURCE-TO-SUBSTRATE
) . \;ous [ | b als ;xvmlrs (Veg) |
:é %0 | w 8 }',sozu, SD215 ONLY —{
g o 5. 10 DRAIN CURRENT {tp) = 0.1mA § I l‘ 10
& s AMBIENT TEMPERATURE (T, = 25 C § ) L/'. 5
§ 120 L - g 6 ll r/ 25
e o 1 3 |
z \ : }
& a0 SD214, 50215 ONLY g .
: . N 2 !
g IS < ? | AMBIENT TEMPERATURE |
= I - } I ” :(GTA:::CNE EDITO oR
1 AT INNECT| AIN
o | 1 / ) :\I/Ds‘ I

[ 5 10 15 20 25 0 1 2 3 4 5 N

TE-TO-SOURCE YOLTAGE (V, VOLTS
b Re GE Vs GATE-TO-SOURCE VOLTAGE (Vg). VOLTS

DISTORTION VS
GATE-TO-SOURCE VOLTAGE

0 -15

1.0
\ \ SOURCE-TO-SUBSTRATE VOLTS {Vag)

FREQUENCY = 1kHz
01 OUTPUT SIGNAL = 1 VOLT (RMS)
SEE DISTORTION TEST CIRCUIT

OUTPUT SIGNAL DISTORTION, PERCENT

\\
0.001
0 4 8 12 16

GATE-TO-SOURCE VOLTAGE (Vgg), VOLTS

D-MOS DRIVER/SWITCH APPLICATION

+1(§>v I ANALOG OUTPUT
I 10V
CONTROL
SIGNAL > |
|

ANALOG INPUT
10V

SWITCH
$D214/215

DRIVER
sD210/211

[¢]
BY

Rg* OPTIONAL CURRENT LIMITING RESISTOR

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

TYPICAL WAVEFORMS
ANALOG
ouTPUT
SWITCHING CHARACTERISTICS SWITCHING WAVEFORMS
/Y — — — —
tq (ON) (ns) t, (ns) toFF (ns) y 0%
IN 50%
Vpp{ Rp | TYP | MAX | TYP | MAX | TYP |[MAX 10%
ov
5 |680| 06 1.0 |07 | 1.0 | 90| * 4*
T4 (ON
10 {680 | 0.7 0.8 9.0
15 1k 0.9 1.0 14.0
*tOFF is dependenAt on Ry and C| and does not depend on the
device characteristics.

TEST CIRCUIT

e INPUT PULSE
L
510 (z AL tg, tp <1ns
PULSE WIDTH = 100ns

Vout 70

SCOPE REP RATE = TMHz

Vin -
o SAMPLING SCOPE
1, <360ps
R =
4 IN = TME2
= C'N = 2.0DF

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

D-MOS FET DUAL GATE | SD300
N-CHANNEL ENHANCEMENT | Sp301

onnnn

MILTH)

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 handiing 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

HIGH FORWARD TRANSCONDUCTANCE — gfs =
10,000mhos

ION-IMPLANTED
® POSITIVE BIAS ONLY

PIN CONFIGURATION (Top View)

Drain Source, Substrate
: l & Case

e

Gate No. 2

- |

Gate No. 1

Order Part Nos:
SD300DC, SD301DC, SD303DC, SD304DE

DUAL GATE CASCODE BIAS SCHEME

1

-l

+Vpg = 00— +20 Voits
+VG1g = 0 +4 Volts
+V@Eog =0~ +10 Volts
+ipg = 0~ +20mA

FEATURES

PARAMETER SD300 SD301 SD303 SD304 UNIT
High Gain Through UHF Range 13 14 14 dB at 1GHz
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
L.ow Input Capacitance 2.0 2.0 3.0 2.5 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

15




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

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

Drain-To-Source (Vps)
SD300/304 +25V
SD301 +20V

DC Gate No. 1-To-Substrate

Voltage (VG1B) —0.3V, +10V
DC Gate No. 2-To-Substrate

Voltage (Vgog) -0.3V, +15V
Drain Current (Ip) 50mA

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

Ambient Temperature Range (T a)
Storage 88°C 10 +175°C

Operating -65°C to +125°C
Transistor Dissipation {P1)

At +25°C Case Temperature 1.2W
(Derate linearly to +125°C case temperature at the rate
of 8.0mW/°C.)

At +25°C Free-Air Temperature 300mw
(Derate: linearly. to +125°C free-air temperature at the
rate of 2.0mW/°C.)

GATE 2

GATE1 I

F—=u

Vgas

| DRAIN

L3

R
K

Vgis O—
1S RFCq

:l:CZ

ALL MICROSTRIP WIDTH = 0.175 INCH.

Ly =0.42 INCH
Ly = 1.68 INCHES

L3 =0.64 INCH

Ly = 152 INCHES RFCy = 0.22uH
Lg = 0.30 INCH RFCy = 184H

1000pF BYPASSES ARE:
DRAIN:  CORY FT4-01-2

GATE 2:  AMERICAN TECHNICAL
CERAMICS ATC1008
{CHIP CAPACITOR)

LAUNCHERS ARE OSM248-2

DIELECTRIC IS 1/16” TEFLON-FIBERGLASS {3M-K6098-11).

C4 = 0.8-10pF JOHANSON 5201
Cy = C4 = 1.20pF JOHANSON 5501
C3 = 0.4-6.0pF JOHANSON 4642

NOTE: SHIELD AND ALL PASSIVE COMPONENTS ON GROUND PLANE SIDE OF AMPLIFIER.

ELECTRICAL CHARACTERISTICS Ta = +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 20 25 20 25 25 30 \
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 VGo2s = Vps = 0V

16



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

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

SD300 SD301 SD303 SD304
PARAMETER TEST CONDITIONS UNIT
MIN TVD RIAV I RIIA TVO RIAV | 8aia1 YVUD asav | asaimr vwn aaass
----- - DR 17 PAN viniw C i W 1 r VAN winv 17F VIRAA
1G2ss Gate 2 V@os = +10V, 0.001 0.1 0.001 0.1 0.001 0.1 0.001 0.1 [uA
Leakage Current VG1s=Vps =0V
Ip {(OoFF) Drain-To-Source Vps = +15V, 0.001 1.0 0.001 1.0 0.001 1.0 0.001 1.0 |uA
Leakage Current VGis = Vgos =0V
IDSs Zero Bias Vpg = +15V, 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 = VT1, 01 1.0 20 01 1.0 20 0.1 05 15 01 10 20 |V
Threshold Voltage | Vgog = +10V, In = 1uA
VT2 Gate 2 Vps = VG2s = VT2, 0.1 1.0 20 01 10 20 0.1 05 15 | 0.1 1.0 20 {V
Threshold Voltage VG1s=+4V, Ip = 1A
Small Signal Short Circuit f=1MHz, Gate 2
Capacitances AC Grounded
Ciss Input Vpg=+18V, Vgis = 3.5V, 20 25 20 25 25 30 |pF
VGos = +10V, ip = 18mA
Vpg = +15V, Vg1g = +2.5V, 3.0 35 pF
VGos =+10V, Ip = 18mA
f=1MHz
Coss Output Vps = +15V, 1.0 1.2 06 038 0.6 1.0 1.2 |pF
VGis =0V,
VG2s = +10V, f = 1MHz
Crss Reverse Transfer | Vpg = +15V, 0.02 0.02 0.02 0.03 pF
VG1g =0V, Vgos = +10V,
f=1MHz
gfs Forward Vpg = +15V, V31 = +3.5V 8.0 10.0 8.0 100 8.0 10.0 mmhos|
Transconductance | Vgog = +10V, Ip = 18mA,
f=1kHz
Vps = +15V, V15 = +2.5V, 13.0 15.0 mmhos|
VGog = +10V, ip = 18mA
Gps Power Gain Vps = +15V, Vg1 = +3.6V,
VGaos = +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 22.0 25.0 dB
Vps = +15V, VGg1g = +2.5V, 10.0 14.0 dB
VGos = +10V, Ip = 18mA,
f=1GHz
NF Noise Figure Vpg = +15V, Vg1 = +3.5V,
VGos = +10V, Ip = 18mA
f=1GHz 8.0%9.0 6.0 7.0 dB
f = 500MHz 50 6.0 [dB
f = 200MHz 3.0 4.0 2030 dB
Vps = +15V, Vg1g = +2.6V, 5.5* 7.0 dB
VGZS = +10V, ID = 18mA,
f=1GHz
Eint Interfering Signal | Vpg = +15V, Vgog = +10V, 200 200 200 mV
Level At Gate For | Ip = 18mA,
1% Cross- Desired Signal f = 500MHz,
Modulation Undesired Signal f = 501MHz
Distortion. Peak
= Vv,V =+10V 150 mV
Voltage Referenced IVDD;S 18-:2 VG2 !
To 300§ System. Wanted Signal f = 1GHz,
Interfering Signal f = 0.995GH 2|
AGC Range Of Vpg = +15V, Vg1 = +3.5V, 40 40 40 dB
(Vgas!  Automatic Gain f = 500MHz
Control Vps = +15V, VG1g = +2.5V, 40 dB
f = 500MHz
rps (ON) Drain-To-Source VG1s = +6V, VGas = +10V, 90 130 90 130 65 80 90 130 | Q

On Resistance

Ip = 0.1mA

*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

.0 o 0.011
\\\ |
BN ! 0.010 s
812
SD300, D301
08 N \ 0.009
SD301
\ Isul
\ ~\ 30° 0.008
06 ] 0.007
S0 \‘ 511 1812} 2.008 ,./
SD300, D301 / s121
04 -60° 0.005 v
\(s” 50300, 0301 ]
0.004 /
02 0.003 -
20 0.002
0 0.001
© 01 02 03 04 05 06 07 08 09 10 0 01 0z 03 04 05 06 07 08 03 10
FRENQUENCY (GHZ) : FREQUENCY (GHZ)
S S
21 22
11 —[ 160° 10 -
t
D300, SD301
10 \ 22| |
50300, 50301 ~
~ S: 08 >
\ ~ 5211 ~
08 130° N D301
06 SD300 \\
X ~
1523
06
[S21] 821 S22/
100°
$D300, D301 04
04
02 Nt e 02
LSy
0 0
0 01 02 03 04 05 06 07 08 09 10 0 01 02 03 04 05 08 07 08 03 10
FREQUENCY (GKZ} FREQUENCY (GHZ}

70°

(812

£822
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)

SD300, 301
NOISE FIGURE AND AVAILABLE
POWER GAIN VS FREQUENCY GAIN VS DRAIN CURRENT

% T i T T 8
! AMBIENT TEMP.(Tp)=25°C
MSG | FRENQUENCY (f} = 1GHZ
_\,\\] 14 DRAIN-TO~-SOURCE VOLTS (Vpg) = +158 ————— 1 15
P
2 { N 2
AMBIENT TEMP, (TA) =25°C I \\ L 12 14
ORAIN MILLIAMPERES {Ip} = 18 s
DRAIN-TO-SOURCE VOLTS (Vpg) = +15 MAG N . NF 3
& . 3 Iy 10 1 =
s i S : \ \\\ oz
z ; = w
< | e 5 £ \ 5D300 M
o / < 28 8 v 4=
« l K o == N 2
H / z SD300, SD301 <
§ 10 } 1 g @ 3
B / /{ 5 : ¢ SD301 8 2
=
/ : 2 6
5 | /xc
/ - K / 4
o I o 2
01 02 03 04 05 06 07 08 09 10 0 5 10 15 20
FREQUENCY (GH.
QUENGY (GHz) DRAIN MILLIAMPERES {Ip)

NOISE FIGURE AND
AVAILABLE GAIN VS .POWER GAIN VS
FREQUENCY DRAIN CURRENT

20 5

* T 1 1 71 T ]% T T
AMBIENT TEMP. (T,) = 26°C AMBIENT TEMP. (T} = 25°C
9 DRAIN-TO-SOURCE VOLTS {Vpg) = +15—— 20 FREQUENCY (f) = 1GHz
DRAIN MILLIAMPERES fip} = 18 DRAIN-TO-SOURCE VOLTS (Vpg) = +15
8 18 k>1
15 4
7 26 N % ' \ MAG
, N o - . = o
z 6 \\ e TP 2 &
2 L s z z £
< -
28 ] oz I} <
3 5 12 wg e ° B .
- / i g 2
&, > o 3 3 3
2 e
2 [~~~ sD300 < 3
\ z =
3 So301 8 MAG — MAXIMUM AVAILABLE GAIN
NF 5 UG - UNILATERAL GAIN (NEUTRALIZED) { 2
R s \ K>1 — UNCOND!TIONALLY STABLE
1 a \
2 0 1
i 2 3 4 5 6 7 & 8 W o 5 W0 15 2
DORAIN MILLIAMPERES {ip}
FREQUENCY (GHZ)
% 8 30 T T 2
MAG
‘ / i /-\\ |
14 7 I v T
| A aml
2 S| t
» MAG — MAXIMUM AVAILABLE GAIN ___ | o
K>1 - UNCONDITIONALLY STABLE | |
1 t
@ | @
= =
a 10 5 » B % \ >
3 2 T ® t MAG b s E
z = z { | o 5
< < < h <
° 8 4 7 ¢ ———T - '-\\—"' i I
¢ \ g £ ! ~ &
o =1
g 3 3 g ” | E)
H | ! £
{
4 2 / : | \
« 6 T !
2 AMBIENT TEMPERATURE (T ) = 25°C N AMBIENT TEMPERATURE {T) = 25'C |
FREQUENCY (f) = S00MHZ — | i )
| DRAIN-TO-SOURCE VOLTS (Vpg) = +15V DRAIN MILLIAMPERES (ip) = 18 =
DRAIN-TO-SOURCE VOLTS [Vpyg) = +15V |
o ° 0 11 1 | o
[ s 10 15 20 02 04 06 08 1.0

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

CHARACTERISTIC CURVES (Continued)

SN300, 201, 304

St S

DRAIN CURRENT VS
DRAIN-TO-SOURCE VOLTAGE

20 T T
—;—47\ GATE NO. 1-TO-SOURCE
/_ L N VOLTAGE (V1)
\,
\\
AN
+35 N\
5
- \\\
= DISSIPATION 7
o (300m) ~
x i N
g j +3.0 o
= P,
< 10 1
kS T
b= AMBIENT TEMP. (T,) = 26°C
§ GATE NO. 2.TO-SOURCE VOLTAGE
£ [V = VOLTS
2 (Vgag) = +10
g +2.5
5
+2.0
+15
]
o 5 10 15 20 25 30

DRAIN-TO-SCURCE VOLTS {Vpyg}

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

2 T T
AMBIENT TEMP. (T2)=25°C +10 /
DRAIN TO SOURCE

VOLTS {Vpg)= +15 ¢7,5/

GATE NO. 2-TO—
SOURCE VOLTS (Vgzs)

DRAIN MILLIAMPERES (Ip)

GATE NO. 1- TO~SOURCE VOLTS (VG5

1kHz FORWARD
TRANSCONDUCTANCE VS
DRAIN CURRENT

T o,
AMBIENT TEMP. (T)=25°C
DRAIN-TO-SOURCE GATE NOL 2-TO~

VOLTS {Vpg)=+15 SOURCE VOLTS {Vgag)

FREQUENCY=1 KHZ
- |
5 10 —] +10.0
w /
Q
z
=
g ) /-
83 » ™
3
z £
<E
=
=
a
2 75
E:
4
S 4 ™
2
* \ \
[
[ 5 10 15 20

DRAIN MILLIAMPERES {Ip}

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

IaPs

AMBIENT TEMP. {T5)=25°C

) DRAIN-TO-SOURCE
2 ) VOLTS {Vpgi = +15
[-4
&
g
H 10
3 GATE NO. 1-TO-SOURCE
H VOLTS (Vgys)
z
<
-4
=) e
2
5
+1
[
° B 10 15

GATE NO. 2-TO-SOURCE VOLTS (Vgas!)

AUTOMATIC GAIN CONTROL

RANGE AT 500MHz

T

il
AMBIENT TEMP, (T4} =25°C L1
.4 }—~DRAIN-TO-SOURCE

VOLTS (Vpg} = +18 /

T T

g

/

Y |eaTENO. 1-TO-
/ SOURCE VOLTS (Vgys) = +4

]
=
z 16
E
o
w
¥ 20
z
2
Tz 2
@
28

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

2 T o T 2
\ AMBIENT TEMP. (T ) = 25°C AMBIENT TEMP. (T ) = 25°C 5
\ GATE NO. 2.TO-SOURCE DRAIN-TO-SOURCE
A\ |  VOLTS (Vgog) =+10 VOLTS {Vpg) = +15
\ } +5.0
20 N 20
\ +10.0 /
\
o 425 N\, DISSIPATION =
= \\ (300mW) =
P
& s A g 15 47
g N w // GATE NO. 2-TO-SOURCE
5 ~. = VOLTS (Vgas)
< Y S
3 “20 M 3
z 2
> 1 Vs ) 2
E GATE NO. 1-TO-SOURCE E
z VOLTS (Vgqg)
& 7S (Vg z / 26
5 5 Vs
+15 /
ol o
0 5 10 15 20 2 30 0 1 2 3 a 5 6
DRAIN-TO-SOURCE VOLTS {Vpg) GATE NO. 1-TO-SOURCE VOLTS (Vgqg)

DRAIN CURRENT VERSUS 1kHz FORWARD TRANSCONDUCTANCE
GATE NO. 2-TO-SOURCE VOLTAGE VERSUS DRAIN CURRENT

AMBIENT TEMP. (T 5] = 25°C AMBIENT TEMP. (T,) = 25°C
DRAIN-TO-SOURCE DRAIN-TO-SOURCE
30 | YOLTS (Vpg) = +15 VOLTS (Vpg) = +15
FREQUENCY = kHz
+30 +10.0
= I —
. 5 ——— 4725
= ey
2 GATE NO. 1-TO-SOURCE E
g VOLTS Vg1 5
& =
= "4 23
S z2
5 +25 St 10
o SE GATE NO. 2.TO-SOURCE
E F VOLTS {Vgog}
z 15 < 625 .
z [ +5,
2 +2.0 a
) b1 &
<
10 H
s
// : N
5
%“ +15 +25
0 ]
o 5 10 5 20 [ 5 10 15 20
GATE NO. 2TO-SOURCE VOLTS {Vgpg) DRAIN MILLIAMPERES (1p)
30 < T 3
20 T T 5
| AMBIENT TEMP (T,) = 25°C
| FREQUENCY (f) = 1GHz
= . MSG DRAIN-TO-SOURCE YOLTS (Vpyg) = +15
AMBIENT TEMP T 5 = 25°C 1
DRAIN MILLIAMPERES (i) = 18 1 MAG s
DRAIN-TO-SOURCE VOLTS (Vpg) = +15 Nk,
20 +— 2 g uG
~ = =
& | Sk Mac s 8 z
z ~ 5 = =
2 H SN £ z g
g1 } —, x d 10 3 §
« i 5 I MAG - MAXIMUM AVAILABLE GAIN prS
g " 2 H UG - UNILATERAL GAIN (NEUTRALIZED) -
e }/ 2 3 K>1 - UNCONDITIONALLY STABLE S
° @
10 1 <
2
| b
/ | 5 ¥ 2
/ ]
5 / s i \ K
° 1 0 0 1
o 02 04 06 08 10 5 0 ® 2
FREQUENCY (GHz} DRAIN MILLIAMPERES (1)
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SIGNETICS D-MOS FET — DUAL GATE = SD300, SD301, SD303, SD304

CHARACTERISTIC CURVES (Continued)

SD303

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

N o0 ~N ¥4
AN ™~ 1813l o0 \ /

06 - 007 A \

S1 \ L84 /
-50° $12|.006 \ 50° 1Sy,

04 1
St /
004 L/ \

- /

. /A
7

[} 100° 001 o
0 01 02 03 04 05 06 07 08 03 10 @ 01 902 03 04 05 06 07 08 €3 10
FREQUENCY {GHz) FREQUENCY (GHz)
20 1.0 o
N S22
18 180° ‘\
16 08 \ ~3
14 \\ ]
Sl 12 5 s 08 \‘
\\ 15,11 22 Syl N S22
10 =] 100° 50°
I~
0.8 \ \ 04
06 I
<Sy \\

0.4 N 0.2
02

0 o 0 —100°

0 01 0.2 63 04 05 06 07 08 09 18 0 0.1 0.2 03 04 05 06 0z 08 02 10

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

CHARACTERISTIC CURVES (Continued)

SD304

DRAIN MILLIAMPERES {Ip) = 18

S PARAMETERS
AMBIENT TEMP. (Tp) = 25°C

DRAIN-TO-SOURCE VOLTS (Vpg) = +15

08

0.2

08

0.6

1821

0.4

0.2

FREQUENCY (GHz)

311
\\‘
\ ISl
s
\ \\
N\
~ N
N
0 0.2 04 06 0.8 1.0
FREQUENCY (GHz)
S21
AN
AN
~NL N
\ N
\ —— ]
5\
0.2 04 08 0.6 1.0

20°

<Sq4

020

1812 010

0.8

(33

1822]

04

02

Si2

~$12

y
\\‘

=

0.z

0.4 2.6

FREQUENCY (GHz)

S22

0.8

15221

02

04 0.6

FREQUENCY {GHz)

08
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SinoLics

D-MOS FET- DUAL GATE | S)3 (05

N-CHANNEL ENHANCEMENT 80306

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 appiications. 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

|V 8]
m’m

C TU KA
1Y Al

PIN CONFIGURATION (Top View)

Source,

Drain -
Substrate & Case

Gate No. 2

ORDER PART NOS. SD305DE and SD306DE

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

® | OW 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)

® HIGHPOWER GAIN WITHOUT NEUTRALIZATION —
20dB AT 200MHz

® L OW NOISE FIGURE — 1.5dB AT 200MHz

® | OW INPUT AND OUTPUT CAPACITANCE — 3.3pF
AND 1.0pF CONSTANT WITH AGC

® | OW FEEDBACK CAPACITANCE — 0.03pF
® SUPERIOR CROSS MODULATION PERFORMANCE
® HIGH TRANSCONDUCTANCE — 15mmbhos

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

PARAMETER SD305 SD306 UNIT

Vps Drain-To-Source Voltage +20 \
Vgig Gate No. 1-To-Substrate Voltage -0.31t0 +20 Vde
Vgog  Gate No. 2-To-Substrate Voltage -0.3t0 +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 iinearly to 125°C case temperature at the rate of 8.0mW/°C)

At 25°C Free-Air Temperature 300 mw

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

ELECTRICAL CHARACTERISTICS Ta =25°C

SD305 SD306
PARAMETER TEST CONDITIONS T UNITS
MIN| TP | MAX | MIN | TYP |MAX
OFF Characteristics
BVps Drain-To-Source Vgis = Vgos = 0V, 20 30 20 25 Vv
Breakdown Voltage Ip = BuA
Ip (OFF) Drain-To-Source Vpsg =+15V, 0.001 1.0 0.001 1.0 | pA
Leakage Current Vg1s = Vgog = 0V )
IDss Zero Bias Drain Current Vpg =+156V, 0.001 1.0 0.001 1.0 | pA
Vgis = Vgos = 0V
lg1ss Gate No. 1 Leakage Vgis = +5V, 0.001 0.1 0.001 0.1 UA
Current VGQS = VDS =0V
IGoss Gate No. 2 Leakage Vgos = +10V, 0.001 0.1 0.001| 0.1 ] pA
Current VG1S = VDS =0V
ON Characteristics
V11 Gate 1 Vps =Vg1s = V11, 0.1 1.0 2.0 0.1 05 15|V
Threshold Voltage Vgag = +10V, Ip = TuA
V1o Gate 2 Vps = Vagas = VT2, 0.1 1.0 2.0 0.1 0.5 151V
Threshold Voltage Vgis =1bV, Ip = 1uA
ros (ON) Drain-To-Source Vgis =5V, Vgog = +10V, 30 60 65| 100 | &
On Resistance Ip =0.TmA
Small Signal Characteristics
gfs Forward Transconduc- Vps =+15V,
tance Vgas = +10V, f = TkHz
Ip =50mA 24 27 mmhos
Ip = 18BmA 13 15 mimhos
gfs {CONV) Conversion Vpg = +15V, Vg1s = Vgos, 10 mmhos
Transconductance Ip =8mA, f= 1kHz,
E, o (RMS) = 750mV
Capacitances f=1MHz, Gate 2
AC Grounded
Cgis Input Vpg = +15V, Vgog = +10V
Ip = 50mA 4.0 5.0 pF
Ip = 18mA 33| 36| pF
VDS =+15V, Vg1s = Vgos, 4.0 5.0 pF
ID =8mA
Cps Output Vpg =+15V, 1.3 1.7 1.0 1.3 pF
VG1S =0V, VGZS =+10V
Cagip Reverse Transfer Vpg =+15V, 0.03 0.03 pF
VG1S = OV, VGQS =+10V
Input Admittance Vgis = Vgos, Vgog = +10V,
Ip =8mA Ip = 18mA
Re (y11) 1.05 1.11
Im (yq11) 6.66 4.76
Output Admittance ~ ~
Re (yoo) f=200MHz, Vpg = +15V 0.73 1.05 mmhos
im (y22) 2.09 1.564
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

ELECTRICAL CHARACTERISTICS (Continued) Ta = 25°C

SD305 SD306
PARAMETER TEST CONDITIONS UNIT
MIN | TYP | MAX | MIN | TYP [MAX
Forward Transmittance Re (yp1} 4.69 13.23
Im (y21) -3.01 -5.62
i Re {
Reverse Transmittance y12) 0.04 0.01 mmhos
Im {yq2) -0.03 -0.04
GPS Power Gainz VDS =+156V, VGQS = +10V, 17 20 dB
Ip = 18mA, f = 200MHz
Gps (conv)Conversion Power Gain!| Vpg =+15V, Vgys=Vgos, | 14 | 17 dB
Ip = 8mA, fiy = 200MHz,
fLo = 245MHz
NF Noise Figure Vpg =+15V, Vgog = +10V, 15| 25| dB
Ip = 18mA, f = 200MiHz
AGCygos Range Of Automatic Vps =+15V, Vgig =+2.6V, 50 dB
Gain Control Vgos =+10V 20V,
f = 200MHz
EnT Interfering Signal Level Vps =+15V, Vgog = +8V, 480 mV
At Gate 1 For 1% Cross Ip = 15mA,
Modulation Distortion, Wanted signal f = 200MHz
Peak Voltage Referenced| Interfering signal f = 196MHz
To 5082 System?
NOTES:

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

Measured in mixer test fixture.

SD305 CHARACTERISTIC CURVES

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

AMBIENT TEMP. (Ty) = 25°C

o

DRAIN-TO-SOURCE VOLTS (Vpg) = +15

+3.0v

GATE NO. 2-TO-SOURCE VOLTS lVGZS)/‘
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- a
o £
= g
g 12 g
g s
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[ 1=}
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6 //

4 7

) /]
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0 1 2 3 4 5

GATE NO. 1.TO-SOURCE VOLTS {V 1)

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

AMBIENT TEMP, (T o) = 25 C v

DRAIN-TO-SOURCE VOLTS (Vpgl = +15 /

/

GATE NO. 1-TO-SOURCE VOLTS (Vg

b

/

/A

+2.0V

[/
//

1 2 3 4 5

GATE NO. 2-TO-SOURCE VOLTS iV 5!
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD305 CHARACTERISTIC CURVES (Continued)

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

[

+2.0

10

T T T
GATE NO. 1-TO-SOURCE VOLTS {Vgqg)
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD305 CHARACTERISTIC CURVES (Continued)

CONVERSION GAIN UB {Gps {CONV.)}

CONVERSION GAIN
VS DRAIN CURRENT
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3
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD305 CHARACTERISTIC CURVES (Continued)

AUTOMATIC GAIN CONTROL
VS Sy4 AND Sy, AUTOMATIC GAIN CONTROL RANGE
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD306 CHARACTERISTIC CURVES
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD306 CHARACTERISTIC CURVES (Continued)
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD306 CHARACTERISTIC CURVES (Continued)
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SIGNETICS D-MOS FET — DUAL GATE, N-CHANNEL ENHANCEMENT = SD305, SD306

SD306
TEST PROCEDURE FOR CROSS MODULATION
DISTORTION MEASUREMENTS

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

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

3. 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 corresponds to 1% cross modulation,

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

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

BLOCK DIAGRAM OF CROSS MODULATION TEST

TEST CIRCUIT
56k
Vee2 3,300pF
005uF G2 ———o outeur
3300pF = G]ﬁ SD306
INPUT S
51 56k +15V
0054F 0054F
L T
-4 L+ 4 L L
S
VOLTMETER
TEST POINT

SD306 CROSS MODULATION TEST CIRCUIT

GENERATOR #1
HP 608
WANTED FREQ. 200MHz

—

POWER
SUMMER

CROSS MODULATION

SPECTRUM
ANALYZER

TEST CIRCUIT

HP 141

GENERATOR #2
HP 608
INTERFERING FREQ. 196MHz

AM EXTERNAL

MODULATION INPUT

OSCILLATOR HP200CD
FREQ. = 100kHz

RF VOLTMETER
BOONTON MODEL
91H
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3 5 D-MOS FET QUAD ANALOG SWITCH ARRAYS,
El!l“ntll:s MULTIPLEXERS AND DRIVER

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-
noiogy.

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
g P .

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 voltage 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 FEEDRACK CAPACITANCE — 0.3pF

LOW OUTPUT CAPACITANCE — 1.3pF

+10V ANALOG SIGNAL RANGE

LOW PROPAGATION DELAY TIME — 600ps

LOW ON RESISTANCE — 308
LOWFEEDTHROUGHAND FEEDBACK TRANSIENTS
ION IMPLANTED FOR, K 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

ANALOG SWITCHING AND DRIVER

APPLICATIONS

SDa000
SD3001

nr4nn

S02100
SD5101
SD5200

PIN CONFIGURATION (Top View)

' BPACKAGE

/
Drain 1E E] Drain 4
SubstrateE E NC
Gate 1| 3 E Gate 4
Source 1| 4 T_;l Source 4
Source 2|5 _1__2] Source 3
Gate 2| 6 E] Gate 3
ne (7 [10] NC
Drain 2 E LL_‘B] Drain 3

ORDER PART NOS. SD50008, SD5001B, SD52008

A PACKAGE
/

Drain 1 E E Drain 4

ne [ 2] [13] NC
Gate 1 E E Gate 4

Common Source E E Substrate

Gate 2 [ 5 1] Gate 3

Ne [ E] NC
Drain 2 E 8| Drain 3

ORDER PART NOS. SD5100A, SD5101A
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SIGNETICS D-MOS FET QUAD ANALOG SWITCH ARRAYS, MULTIPLEXERS AND DRIVER = SD5000/5001/5100/5101/5200

FUNCTIONAL AND SCHEMATIC DIAGRAMS

SD5000, 5001, 5200 SD5100, 5101
30—-——: 30—1‘3'-%" O——-: 30—3(;'-—-‘4-—;
10=—Ofyo-—04 10-—]D I-—G!si |l} » 0—0)/0— 10—9—."?"-i |
G o
60—— 6 - - o= 5 S b .
1 I =1 I
80—0st s o] {T—s-or: | 10— o—4 701TTT—SJ>
10-—-+ 1 S -4t 100—— 10 & — <
| ] § J
so—0"0—01 02T S0 ! s0—0" 0—4 502 fb_"
G G
O - Ny - -4 4
14 -} uo—j <+ 120~ —: 120—-[ <t
1so—o)/o—-o13 1802t 613 140—0)’0—-4 wolTfls g
6 o) ) o
2 4 4 2k
SUBSTRATE SUBSTRATE

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

PARAMETER SD5000 SD5001 SD5100 SD5101 SD5200 UNITS
Vps Drain-To-Source +20 +10 +30 +15 +30 Vdc
Vgp 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 0 to +85 °c
Power Dissipation
Total Package Dissipation™ 640 mwW
individual Transistor Dissipation® 300 mw

* Derated 5mW per degree centigrade.
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CROSSTALK MEASUREMENT

NDIIAD CWITOAL
NI STV R s

(SD5000/SD5001)
EApE
Sow | %m Sae
. 1

%
CROSSTALK = 20 Log —9-
Vin

WHERE V, = 1V RMS AT 3kHz

Vin

Ty

TEST CIRCUIT NO. 1

AAIIl TIDI EVYED
VAN e d BN s

(SD5100/SD5101)
A ————— Al U
3\/ 5 10 15 R
1511 $ 1o B o o

Vo
ViN
WHERE V= 1V RMS AT 3kHz

CT=20tog

TEST CIRCUIT NO. 2

THEORY OF OPERATION

The SD5000 series consists of four SPST switches with
analog signal capability of up to £10 volts for the SD5000
and up to 5 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 (VGs) is zero volts. When
Vs exceeds the threshold voltage V1 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

neut S
{+5V)

+5
-5

+10 —

GATE

10 m——

+5
OUTPUT _—N\(_—I/\
-5

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

switches, feedthrough and feedback transients, insertion
loss and speed of operation. The SD5000 series offers
superior performance in all these areas.

Isolation. ON resistance is typically 30§} and OFF resis-
tance is typically 10'°8), 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 60082 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 R1, R2 and a zener diode D1 are required per
driver. The input is 5V open collector TTL.

FIGURE 2

+15V

Ry
1

15V ZENER i

+5V >
w—d

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 5§, the need for a compensating
FET is minimized and in some cases eliminated. The
parts can be driven directly from TTL, either +5 volis 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 Rop is required (19£2
typ), then TTL open collector logic can drive the SD5100
up to +20 volts. The common source is kept at or near

FIGURE 3
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+0.8V

Rg (OPTIONAL CURRENT
LIMITING RESISTOR]

15V = weut

+4.75V
DIGITAL
INPUT
+0.8Y
=10V
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1oV

+10V

ANALOG
QUTPUT

W0V

FIGURE 4

DRIVER CIRCUIT
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|
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ELECTRICAL CHARACTERISTICS Ta=+25°C

PARAMETER

Breakdown Voltage

BVps Drain-To-Source
BVgp Source-To-Drain
BVpg Drain-To-Substrate
BVgg Source-To-Substrate

Leakage Current

Ips {OFF) Drain-To-Source

lsp (OFF) Source-To-Drain

lgss Gate

lge Gate-To-Substrate

Vr Threshold Voltage

gfs Forward Transconductance

Small Signal Capacitances

Cigs + gD + gg) Gate Node

C(GD + DB} Drain Node

CiGs + SB) Source Node

Cpg Reverse Transfer

Cr 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 Ro,
then the maximum mismatch error for Rq = Rp = 10k§2

would be:
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i
SD5000 SD5001 SD5100 SD5101 SD5200
TEST CONDITiONS UNITS
MIN G TYP MAX | MIN TVP MAX | MIN TYP WMAX | MiN TYP MAX | MiN 1YP MAX ’
Vgs = Vas = -5V, Ig = 10nA 20 25 18 25 v
Vgs =Vgs =0V, Ig = 1A 30 35 15 30 Vv
Vgs = Vgs = 0V, Ig = 10pA 30 35 Vv
Vgp = Vgp = -5V, Ip = 10nA 20 10 v
Vgp = Vgp =0V, Ip = 10nA 5 5 \4
Vge = 0V, Source OPEN
Ip = 10nA 25 15 v
ip = 1uA 30 15 %
Vgg = OV, Drain OPEN
Is = 10pA 25 15 v
Is = 100nA 5 5 Y
Vgs = Vgs = -5V
VDS =+20V 1 10 nA
Vpg = +10V i 10 nA
Vgs = Vag = 0V, Vpg = +10V 1 10 110 nA
Vep = Vap = -5V
Vgp = +20V 1 10 nA
Vgp = +10V 110 nA
VDB = VSB =0V
Vgg = 25V 10 LA
Vgg = 20V 10 10 10 10 PA
Drain and Source OPEN
Vgg = +30V 1 HA
Vap = +25V 1 LA
Vps = Vgs = VT, Is = WA, 01 10 20}01 10 20 {05 10 20 |05 10 20 {05 10 20 Y
VSB =0V
Vps = 10V, Vgg = 0V, 10 15 10 15 10 15 10 15 10 15 mmbhos
Ip = 20mA, f= 1kHz
Vps = 10V, f = 1MHz,
Vgs = Vgg =-15V
See Capacitance Model 24 35 24 35 24 35 24 35 24 35 pF
in Figure 1 13 15 13 15 13 15 13 15 1.3 15 oF
35 40 35 40 pF
03 05 03 05 03 05 03 05 03 05 oF
See Test Circuits No. 1 & 2, ~-107 dB
f= 3kHz
10 = 0,1mA, VSB =0
Vgs = +5V 50 70 Q
Vgs = +10V 30 45 Q
Vgs = +15V 23 Q
Vgs = +20V 19 19}
iD =0.‘lmA, VSB =0, 1 5 —-— Q
VGS =+5V
Without the compensation transistor the error would be:
Ro + 6582 05 Ry
error = ——————=,
? error = =7%
Rq+ 7082
1 R1+ 708
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SWITCHING CHARACTERISTICS

tq (ON) (ns) t, (ns) topf (ns)
Vpp| RL | TYP [ MAX | TYP | MAX | TYP |MAX
5 1680 | 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 Cj and does not depend on the

device characteristics.

TEST CIRCUIT

SWITCHING WAVEFORMS
thy = — — — o
Vin 50%

TOSCOPE  +Vpp

510 R

INPUT PULSE

ty, tp < Ins
PULSE WIDTH = 100 ns
REP RATE = 1 MHz

SAMPLING SCOPE
t, < 350 ps
Rin = 1MQ
Cin = 2.0 pF

CHARACTERISTIC CURVES

MAXIMUM POWER DISSIPATION
VS TEMPERATURE

1,000

POWER DISSAPATFON {mW}

0 20 40 60 80 100

TEMPERATURE (°C}

DRAIN-TO-SOURCE RESISTANCE VS
SOURCE-TO-SUBSTRATE AND
GATE-TO-SOURCE VOLTAGE

>Y SOURCE-TO-SUBSTRATE {Vgg) VOLTS

DRAIN-TO-SOURCE CURRENT = 5mA
AMBIENT TEMPERATURE (T4} = 25°C —

DRAIN.TO-SOURCE RESISTANCE lrpg (ON))

0 4 8 12 16 20

GATE-TO-SOURCE VOLTAGE (Vgg) VOLTS
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CHARACTERISTIC CURVES (Continued)

DRAIN-TO-SOURCE LEAKAGE CURRENT (i|;g (OFF)) pA
DRAIN-TO-SOURCE RESISTANCE {rpyg (ON})

CROSSTALK (dB)

N r
S
120 A,

DRAIN-TO-SOURCE RESISTANCE

VS TEMPERATURE
0
.
7 Vgs=5V ="
60 //
®

Vgs= 1lov -

-

2
S

8

Vg = 20V

~
S

E]

o

Qo 25 50 75 100

AMBIENT TEMPERATURE (T} C

DRAIN-TOG-SOURCE LEAKAGE

CURRENT VS TEMPERATURE
100 T T T T
SOURCE-TO-SUBSTRATE VOLTAGE VSE =0V
GATE-TO-SOURCE VOLTAGE Vgs = ov
DRAIN-TO-SOURCE VOLTAGE Vpg = 10V
10k
1k ]
100 /,
10
1
25 35 a5 55 85 75 85

AMBIENT TEMPERATURE (T4) °C

CROSSTALK VS FREQUENCY

T
N, Vin = 1V (RMS}

FREQUENCY (Hz}

SOURCE-TO-DRAIN LEAKAGE

CURRENT VS TEMPERATURE
100m T T
GATE TO-SUBSTRATE VOLTAGE Vg = 0V
SOURCE-TO-DRAIN VOLTAGE Vgp, = 10V
0M

/‘

H

GATE-TO-DRAIN VOLTAGE (Vgp) = OV

g

GATE-TO-DRAIN VOLTAGE (Vgp) =-5V

=

g

SOURCE-TO-DRAIN LEAKAGE tgp (OFF) pA
-
2

3

2 40 55 70 85

AMBIENT TEMPERATURE {Tp) °c

SOURCE-TO-SUBSTRATE LEAKAGE
CURRENT VS TEMPERATURE

! I T 1
SOURCE-TO-SUBSTRATE VOLTAGE Vgg = -5V
GATE-TO-SOURCE VOLTAGE Vg = -5V
DRAIN OPEN

g

//
L—

3

SOURCE-TO-SUBSTRATE LEAKAGE CURRENT (igg) nA

o

25 k3 45 55 65 75 85

AMBIENT TEMPERATURE (T,) °C

GATE LEAKAGE CURRENT
VS TEMPERATURE

T T T T
DRAIN-TO-SOURCE VOLTAGE Vpg =0
SOURCE-TO-SUBSTRATE VOLTAGE Vgg =0
GATE-TO-SOURCE VOLTAGE Vgs =10V

g

=

g

GATE LEAKAGE CURRENT {ig) pA

3

23 35 45 55 65 % 85

AMBIENT TEMPERATURE {T 4} °C
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Silnetics

D-MOS DUAL - GATE FETs
N-CHANNEL ENHANCEMENT SDBUOU

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 (Cg1p) 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-MOS 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

® |ON IMPLANTED FOR GREATER RELIABILITY

FEATURES (RF AMP Section)

® HIGHPOWER GAIN WITHOUT NEUTRALIZATION —
25dB AT 100MHz

® | OW NOISE FIGURE — 2.5dB 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 Vgig = VG2s FOR BIASING SIMPLICITY

42

PIN CONFIGURATION (Top View)

V PACKAGE
Gate No. 2 L—l
P . .
Mixer E———| '-_j-—_S_‘ Drain Mixer
=
Gate No. 1 [ ] -] urce Mixer
Mixer L] § § »—1-! Source Mixer
Gate No. 2 [ .
RF Amp E [ E Drain RF Amp
—
Gate No. 1 E "—\—<L__ .| Source RF Amp,
RF Amp Substrate

ORDER PART NO. SD6000V

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

® | OW INPUT CAPACITANCE — 4.0pF
® | OW FEEDBACK CAPACITANCE — 0.03pF

® EXCELLENTCROSS MODULATION PERFORMANCE
AND LOW NOISE OPERATION

® HIGH CONVERSION TRANSCONDUCTANCE AT LOW
DRAIN CURRENTS — 10mmhos

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

Vpsg Drain-To-Source Voltage +20V
Vg1 Gate No. 1-To-Substrate Voltage -0.3 to +20Vdc
Vgog 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

Pt  Power Dissipation
At 25°C Case Temperature 625mW
Temperature Above 25°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
MIN TYP MAX
OFF Characteristics — RF Amp and Mixer
BVps Drain-To-Source Vg1s = Vgos = OV, Ip = buA 20 30 \
Breakdown Voltage
Ip(oFF) Drain-To-Source Vps = +15V, Vg1g = Vgos = OV 0.001 1.0 A
Leakage Current
Ipss  Zero Bias Drain Current Vps =+15V, Vg1s = Vgos = 0OV 0.001 1.0 UA
lgiss Gate No. 1 Leakage Vgis =5V, Vgas = Vps = ()Y 0.001 0.1 HA
Current
IGZSS Gate No, 2 Leakage VG2S =+10V, VG'IS = VDS =0V 0.001 0.1 MA
Current
RF AMP MIXER
ON Characteristics
MIN| TYP| MAX | MIN|TYP|MAX
VT‘! Gate 1 VDS = VG1S = VT‘I: 0.1 0.5 1.5 0.1 1.0 2.0 Vv
Threshold Voltage Vgos =+10V, Ip = THA
VT2 Gate 2 VDS = VGZS = VT2, 0.1 0.5 1.5 0.1 1.0 2.0 \
Threshold Voltage Vgis = +5V, Ip = 1pA
rpsion) Drain-To-Source Vgig = tBV, Vgag = +10V, 65 | 100 30 60 | 2
On Resistance Ip = 0.1TmA
Small Signal Characteristics — RF Amp MIN TYP MAX
gfs Forward Transconductance | Vpg = +15V, Vgog = +10V, 12 15 mmhos
Ip = 18mA, f= 1kHz
CapacitanoesA = 1MHz, Gate No. 2
AC Grounded
Cagis Input Vps =+15V, Vgog = +10V, 3.0 35 pF
Ip = 18mA
Cps Output Vps =+15V, Vg1g = 0V, Vgos = 10V 1.0 1.3 pF
Cgip Reverse Transfer Vpsg =+16V, Vg5 = 0V, Vgog = 10V 0.025 pF
Input Admittance
Re (y11) 0.21
Im (\/1 1) 2.26
Output Admittance
Re (y22) 0.20
tm {y22) f = 100MHz, Vpg = +15V 0.68 mmhos
Forward Transmittance Vgog = +10V, Ip = 18mA
Re {y21) 12.85
Im (y21) -1.50
Reverse Transmittance
Re (y12) 0.01
fm (y12) -0.03
Gps Power Gain® Vpsg = +15V, Vgog = +10V 20 25 dB
Ip = 18mA, f = 100MHz
NF Noise Figure* Vps = +15V, Vgog = +10V 25 3.0 dB
Ip = 18mA, f = 100MHz
AGC(Vgaog) Range Of Automatic Vps =+15V, Vg15 =+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

LIMITS
PARAMETER TEST CONDITIONS — T UNIT
MIN TYP | MAX
Small Signal Characteristics — MIXER
gfsiconv) Conversion Vps =+15V, Vgi5 = Vgas 10 mmbhos
Transconductance Ip =8mA, f = 1kHz
ELo (RMS)} = 750mV
Capacitances f = 1MHz, Gate No. 2
AC Grounded
CG!S Input VDS =+18V, VG‘lS = VG2 ) 4.0 475 pF
|D =8mA
Cps Output Vps = +15V, Vg1g = Vgos = OV 1.1 1.5 pF
Cgip  Reverse Transfer Vpg =+15V, Vg1g = Vgog = OV 0.030 pF
input Admittance
Re (y11) 0.21
Im {y11) 2.28
Output Admittance
Re {yoo) 0.41
im (y22) f= 100MHz, Vpg = +15V 1.04
Forward Transmittance VG1S = ngs, Ip = 8mA
Re (YZ1 ) 3.18
Im (ya1) -0.83
Reverse Transmittance
Re (V]z) 0.03
Im (yq2) -0.01
Gpscony) Conversion Power Gain™* Vg = +15V, Vg1 = Vgas, 14 19 dB
Ip =8mA, fgg = T00MHz,
fi o = 89.3MHz
*Measured in Amplifier test fixture.
**Measured in MIXER test fixture.
CHARACTERISTIC CURVES
RF AMP SECTION

DRAIN CURRENT VS
DRAIN-TO-SOURCE VOLTAGE

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

DRAIN-TO-SOURCE YOLTS (Vo)

2 T v —— 2
\ AMBIENT TEMP. (T o) = 25°C AMBIENT TEMP. (T ) = 25°C 175
[y GATE NO. 2.TO-SOURCE DRAIN-TO-SOURCE
| voLTS (vgg = +10 VOLTS (Vpg) = +15
A
+5.0
20 N 2
\ +10.0 /
N\
a 125 N\, DISSIPATION 2
= AN (300mw) =
@
4 N a
z 15 AR
i N I GATE NO. 2.TO-SOURCE
H o : VOLTS (Vgpg)
= N =
=} 20 M~ b=}
z 2
z 10 = 2
2 GATE NO. 1-TO-SOURCE z
4 VOLTS (Vgqg)
a G15 & / +25
3 5
0 ° £
° 5 10 15 20 2 30 o 1 2 3 4 5 6

GATE NO. 1-TO-SOURCE VOLTS Vg1s!
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CHARACTERISTIC CURVES (Continued)

RF AMP SECTION

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

AMBIENT TEMP. {Tp) = 25°C
DRAIN-TO-SOURCE
V| =415
20 L VOLTS (Vpg) =+
+a0
:
25 =
» GATE NO. 1.TOSOURCE 2
= VOLTS {¥, X
< Mg 5
& s
£ 2 / -3
= 4 L EX
S / — +25 3%
H 2k
z ® 2
g +20 a
a Iy o
<
10 H
V -
/ )
2
5
—
0
° 5 10 15 20
GATE NO. 2-TO-SOURCE VOLTS {Vgpg)
40 r
AMBIENT TEMP. (Ty) = 25°C
DRAIN-TO-SOURCE VOLTS (Vpg) = +12
35 | GATE NO. 2.-TO-SOURCE VOLTS (Vgog) = +10
30
g _
i =
z / 2
S 2 H
g g
§ T
5 ;
/ ]
z
0
[
0

10 15

DRAIN MILLIAMPERES (i)

AUTOMATIC GAIN CONTROL RANGE

5 —
1
2
-
g £
2 N
E -
S @
g %
£
<
b
@
3
.40 AMBIENT TEMP. (T4) = 25°C
DRAIN-TO-SOURCE VOLTS (Vpg)=+15
GATE NO. 2.TO-SOURCE VOLTS Vgog! = +10
FREQUENCY (1) = 100MHz T
- 111111

o 1 2 3 “ 5 § ? B 9 10

GATE NO. 2-TO-SOURCE VOLTS {Vgps)

1kHz FORWARD TRANSCONDUCTANCE

VS DRAIN CURRENT

20 v
AMBIENT TEMP. (T} = 25°C
DRAIN.-TO-SOURCE
VOLTS {Vpg! = +15
FREQUENCY = TkHz
+10.0
15
/ T~ il
"g / \
GATE NO. 2-TO-SOURCE
VOLTS (Vg
+5.0
) \
/ +25
°
[} s 10 1 2

DRAIN MILLIAMPERES (ig)

NOISE FIGURE AND AVAILABLE
GAIN VS DRAIN CURRENT

.0 a0
30 NG »
"~
\\‘ NF
S
AG
—
20 b 20
10 10
AMBIENT TEMP. {T4) = 25°C
DRAIN-TO-SOURCE VOLTS [Vpg} = +15
GATE NO. 2.TO-SOURCE VOLTS (Vg,g) = +10
FREQUENCY (f) = 100MHz
o L 0

1 1% 2

DRAIN MILLIAMPERES (i)

S11 AND Sp, VS
GATE NO. 2-TO-SOURCE VOLTAGE

10 o
i
09 51 2
[=2]
08 -
L8572
07 &
0.6 Y
0.5 10
0.4 12°
03 w
51y
AMBIENT TEMP. (T = 26°C
0.
2 I RAINTO.SOURCE VOLTS (Vpg! = +15 e
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0.1 I~ FREQUENCY (f) = 100MHz L
o . -

0 1 2 3 4 5 6 ?

GATE NO. 2.TO-SOURCE VOLTS {V(ag)
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CHARACTERISTIC CURVES (Continued)

RF AMP SECTION
$11 VS FREQUENCY S12 VS FREQUENCY
10 0 0.010
PO AMBIENT TEMP. (Tp) = 25°C
o8 N — 0,000 | DRAIN-TO.SOURCE VOLTS (Vpg) = +15 180°
- W\ GATE NO. 2-TO-SOURCE VOLTS (Vo5) = +10
N " DRAIN MILLIAMPERES (1, )) =18
08 ~J -10 0.008 160°
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SIGNETICS D-MOS DUAL DUAL-GATE FETS, N-CHANNEL ENHANCEMENT = SD6000

CHARACTERISTIC CURVES (Continued)

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

CHARACTERISTIC CURVES (Continued)

MIXER SECTION
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L1-L2 5 TURN #18 WIRE 3/16” DIA. AiR CORE
TAPPED AT 1 TURN
C1-C2 NPO, ERIE NO. 538-011A-2.8




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

MIXER SECTION TEST CIRCUIT

+12v

= .
= T1 CAMBION CORE =533-3652-003

CARBONYL J CORE.
PRIMARY COIL 30 TURNS =26 WIRE
SECONDARY COIL 2 TURNS =26 WIRE

L1 STURNS =18 WIRE, 3/16” DIA. AIR CORE
TAP 1 TURN FROM GROUND SIDE

€1 NPO, ERIE NO. 538-011A-2-8

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 7582
Output impedance 5082
IF Qutput Frequency 10.7MHz
Oscillator Stability w/respect to Supply Voltage 40kHz/volt
Oscillator Stability w/respect to Temperature 10kHz/°C
Power Gain 88MHz to 108MHz 30dB Min
Noise Figure @ 100MHz 3.0dB Max
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FM TUNER USING SD6000

+12v

T IFouT

AGC INPUT
0-10v

INPUT

R4

1/2SD6000

l 10.7MHz

co 3!1
1

88-108MHz
/
/
/
/
/
[ e e
PARTS LIST
1. Transistors Description Type C3,4,5,6, 8, .005 +80% — 20% Ceramic
o1 PNP Silicon 2N4126 911,12, 17
o c7 10pF 5% NPO
2. Integrated Cirouits c10 56pF 5% MICA or Ceramic
U1 Dual D-MOS FET SD6000V C13 2-8pF Trimmer
3. Resistors (All carbon resistors in ohms £10% tolerance.) c14 12pF 5% NPO
C15 10pF 5% NPO
Value c16 10pF +5% NPO
R1 30k
R2 68k
R3 200k .
R4 150k . Miscellaneous Components
R5 39k T1 {F 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”"
c2 20pF 5% NPO dia. air core center-tapped.
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SALES OFFIiCES

NEW ENGLAND REGIONAL
SALES OFFICES

Lexington, Massachusetts 02173
594 Marrett Road, Suites 7-11
Phone: (617) 861-0840
TWX: (710) 326-6711

Wappingers Falls, New York 12590
P.0. Box 66
Phone: (914) 287-4074
TWX: (510) 248-7371

SOUTH ATLANTIC REGIONAL
SALES OFFICES

Pompano Beach, Florida 33062
950 N. Fed. Highway, No. 219
Phone: (305) 782-8225
TWX: (510) 956-9401

Rockville, Maryland 20852
11400 Rockville Pike, Suite 304
Phone: (301) 881-5710
Twx: (710) 828-0532

Cherryhill, New Jersey 08002
611 E. Chapel Avenue
Phone: (609) 665-5071
TWX: (710) 892-1376

NEW YORK METRO REGIONAL
SALES OFFICES

Piscataway, New Jersey 08854
255 Old New Brunswick Road

T Sonoaes

Woodbury, L.I., New York 11797
20 Crossway Park North
Phone: (516) 364-9100
TWX: (510) 221-2158

MIDWEST REGIONAL
SALES OFFICES

Rolling Meadows, Illinois 60008
5105 Tollview Drive
Phone: {312) 259-8300
TWX: (910) 687-0765

Indianapolis, Indiana 46268
6214 Morenci Trail, Suite 200
Phone: (317) 293-4777

Shawnee, Kansas 66204
10000 W. 75th St.
Phone: (913) 384-1711

Southfield, Michigan 48076
122 Harvard Plaza
29350 Southfield Road
Phone: (313) 559-9166

(313) 5599167

Minneapolis, Minnesota 55431
8200 Humboldt Avenue, S.
Phone: (612) 884-7451
TWX: (910) 576-2845

Dallas, Texas 75230
12830 Hillcrest, Suite 207
Phone: (214) 661-1296
TWX: (910) 860-5475

NORTHWEST REGIONAL
SALES OFFICES

Sunnyvale, California 94086
305 N. Mathilda
Phone: (408) 736-7565
TWX: (910) 339-9283
(910) 339-9254

SOUTHWEST REGIONAL
SALES OFFICES
Phaenix, Arizona 85022

12601 N. Cave Creek Rd., Suite 105

Phone: (602) 971-2517
TWX: (910) 950-1299

Encino, California 91436
15910 Ventura Blvd., Suite 813
Phone: (213) 990-2610
TWX: (910) 495-1772

Irvine, California 92664
2061 Business Center Dr,, Suite 214
Phone: (714) 833-8980
(213) 924-1668
TWX: {910) 595-1506

San Diego, California 92111
6827 Convoy Court
Phone: (714) 560-0242
TWX: (910} 335-2086

REPRESENTATIVES

ALABAMA

Huntsville 35806
20th Century Marketing, Inc.
P.0. Box 6127
Hertz Skycenter
Phone: (205) 772-9237

CALIFORNIA

Can Dioen 02111

“Mesal gngmeenng
8072 Engineer Road
Phone: (714) 278-8021

CANADA

Downsview, Ont. M3J2C7
Kaytronics
1001 Finch Avenue West
Phone: (416) 638-5511

Montreal, Que. H4W1P9
Kaytronics
7370 Coti St. Luc Road
Phone: (514) 487-3434

COLORADO

Denver 80237
Parker/Webster Company
3615 South Tamarac Drive
Phone: (303) 770-1972

CONNECTICUT

Washington Depot 06794
Kanan Associates
P.0. Box 127
Phone: (203) 868-0513

FLORIDA

Altamonte Springs 32701
Semtronic Associates
303 Semoran Blvd., Suite 115
Phone: (305) 831-8233

Ft. Lauderdale 33308
Semtronic Associates
2430 E. Commercial Blvd., Suite 4
Phone: (305) 771-0010

Largo 33540
Semtronic Associates
200 Country Club Dr., Suite 507
Phone: (813) 586-1404

GEORGIA
Douglasviile 30134

20th Century Marketing, inc.

6176 Ridgeway Drive
Phone: (404) 942-6483

KANSAS

Shawnee Mission 66201
Buckman & Associates
P.0.Box 714

Phone (913) 722-5210

Wichita 67217
Buckman & Associates
P.0. Box 16205
Phone: (316) 267-3655

MARYLAND

Glen Buini 21061
Microcomp, Inc.
300 Hospital Drive
Phone: (301) 761-4600

MASSACHUSETTS

Reading 01867
Kanan Associates
100 Main Street
Phone: (617) 944-8484

MISSOURI
St. Charles 63301

BucKman & Associaies
P.0. Box 1082

2293 First Capitol Drive
Phone: (314) 724-6690

NEW HAMPSHIRE

Portsmouth 63801
A Theobald Inc.
P.0. Box 1
Phone: (603) 731 8450

NEW JERSEY

Bayonne 07002
1. 1. Thecbald, Inc.
76 West 42nd Street
Phone: (201) 823-2866

NEW MEXICO

Albuquerque 87110
The Staley Company, Inc.
2925 Charleston, N.E.
Phone: (505) 294-2660

NEW YORK

Great Neck 11021
Pacent/Di Blasi
¢/0J. ). Theobald, Inc.
300 Northern Blvd.
Phone: (516) 482-4040

UPSTATE NEW YORK

DeWitt 13214
Tri-Tech Electronics, Inc.
P.0.Box C
Phone: (315) 446-2881

East Rochester 14445
Tri-Tech Electronics, Inc.

P.0. Box 263
Phone: (716) 381-2722

iLarchmeni 0336
Tri-Tech Electronics, Inc.
P.0. Box 143
Phone: (914) 834-4423

OHIO

Centerville 45459
Norm Case Associates
P.0. Box 217
Phone: (513) 433-0966

Fairview Park 44126
Norm Case Associates
P.0. Box 4791
Phone: (216) 333-4120

OREGON

Portland 97221
Western Technical Sales
2035 S.W. 58th Avenue
Phone: (503) 297-1711

UTAH

Salt Lake City 84106
Parker/Webster Company
3333 South 9th East
Phone: (801) 486-3737

WASHINGTON

Bellevue 98009
Westemn Technical Sales
P.0. Box 902
Phone: (206) 641-3900

DISTRIBUTORS

ALABAMA

Huntsville 35805
Hamilton/Avnet Electronics
805 Oster Drive, Northwest
Phone: (205) 533-1170

ARIZONA

Phoenix 85034
Hamilton/Avnet Efectronics
2615 8. 21st St.

Phone: (602) 275-7851

Phoenix 85034
Kierulff Electronics
2633 East Buckeye Rd.
Phone: (602) 273-7331

CALIFORNIA

Culver City 90230
Hamilton Electro Sales
10912 W. Washington Blvd.
Phone: (213) 558-2131

El Segundo 90245
Liberty Electronics
124 Maryland St.
Phone: (213) 322-8100

Los Angeles 90040
Kierulff Electronics
2585 Commerce Way
Phone: {213) 685-5511

Mountain View 94040
Hamilton/ Avnet Electronics
575 East Middlefield Road
Phone: (415) 961-7000
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Palo Alto 94303
Kierulff Electronics
3969 East Bayshore Road
Phone: {415) 968-6292

San Diego 92123
Hamilton/Avnet Electronics
8917 Complex Dr.

Phone: (714) 279-2421

San Diego 92123
Kierulff Electronics
8797 Balboa Avenue
Phone: (714) 278-2112

CANADA

Calgary, Alberta T2G4B9
Paar Industrial Electronics, Ltd.
4531 Manitoba Road, Southeast
Phone: (403) 287-2840

Downsview, Ontario M36-2K9
Cesco Electronics
24 Martin Ross Avenue
Phone: (416) 661-0220

Mississauga, Ontario L4V-1H2
Hamilton/Avnet Electronics
6291 Dorman Rd., Unit 16
Phone: (416) 677-7432

Montreal, Quebec
Cesco Electronics
4050 Jean Talon West
Phone: (514) 735-5511

Montreal, Quebec H4P-ZLT
Zentronics Ltd.
8146 Montview Rd.
Town of Mount Royal
Phone: (514) 735-5361

Ottawa, Ontario K1Z-5L9
Cesco Electronics
1300 Carling Avenue
Phone: (613) 729-5118

Ottawa, Ontario K2C-3)2
Hamilton/Avnet Electronics
1735 Courtwood Crescent
Phone: (613) 226-1700

Ottawa, Ontario K2P-1C3
Zentronics Ltd.
141 Catharine St.
Phone: (613) 238-6411

Quebec City
Cesco Electronics
128 st. Vallier St.
Phone: (418) 524-3518

Toronto, Ontario M6A-1Z3
Zentronics Ltd.
185 Bridgeland Avenue
Phone: (416) 789-5111

Vancouver, B.C.
Bowtek Electronics Co., Ltd.
993 West Eight Avenue
Phone: (604) 736-1141

Yille St. Laurent, Quebec H4S162
Hamilton/Avnet Electronics
2670 Paulus
Phone: (514) 331-6443

COLORADO

Denver 80216
Hamilton/Avnet Electronics
5921 N. Broadway
Phone: (303) 534-1212
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Lakewooi 66215
Acacia Sales, Inc.
11111 West Eight Ave., Unit B
Phone: (303) 232-2882

CONNECTICUT

Danbury 06810
Sehweber Electronics
Finance Drive
Commerce Industrial Park
Phone: {203) 792-3500

Georgetown 06829
Hamilton/Avnet Electronics
643 Danbury Road
Phone: (203) 762-0361

Hamden 06514
Arrow Electronics
295 Treadwell Street
Phone: (203} 248-3801

FLORIDA

Hollywood 33021
Hamitton/Avnet Electronics
4020 No. 29th Avenue
Phone: (305) 925-5401

Hollywood 33020
Schweber Electronics
2830 North 28th Terrace
Phone: (305) 922-4506

Orlando 32805
Hammond Flectronics
911 West Central Bivd.
Phone: (305) 241-6601

GEORGIA

Atlanta 30340
Schweber Electronics
4126 Pleasantdale Road, Suite 14
Phone: (404) 4439170

Norcross 30071
Hamilton/Avnet Electronics
6700 Interstate 85 Access Road

Suite I-E
Phone: (404) 448-0800

ILLINOIS

Elk Grove 60007
Schweber Electronics
1380 Jarvis Avenue
Phone: (312) 593-2740

Elmhurst 60126
Semiconductor Specialists
195 Spangler Avenue
Phone: (312) 279-1000

Schiller Park 60176
Hamilton/Avnet Electronics
3901 No. 25th Avenue
Phone: (312) 6786310

INDIANA

Indianapolis 46250
Pioneer Standard Electronics
6408 Castleplace Drive
Phone: (317) 8497300

Indianapolis 46241
Semiconductor Specialists
P.0. Box 41630, Weir Cook Airport
Phone: (317) 243-8271

WANCAC

R VE v

Lenexa 66125
Hamilton/Avnet Electronics
37 Lenexa Industrial Center
9900 Pflumm Road
Phone: (913) 838-8900

MARYLAND

Baitimore 21227
Arrow Electronics
4801 Benson Avenue
Phone: (301) 247-5200

Gaithersburg 20760
Pioneer Washington Electronics
9100 Gaither Rd.
Phone: (301) 948-0710

Hanover 21076
Hamilton/Avnet Electronics
7255 Standard Drive
Phone: (301) 796-5000

Rockville 20852
Schweber Electronics
5640 Fisher Lane
Phone: (301) 881-2970

MASSACHUSETTS

Burlington 01803
Arrow Electronics
15 ‘A’ Street
Phone: {617) 273-0100

Burlington 01803
Hamilton/Avnet Electronics
185 Gamoridge Sireei
Phone: (617) 273-2120

Waltham 02154
Schweber Electronics
213 Third Avenue
Phone: (617) 890-8484

MICHIGAN

Farmington 43024
Semiconductor Specialists
33505 State Street
Phone: (313) 478-2700

Livonia 48150
Hamilton/ Avnet Electronics
12870 Farmington Road
Phone: (313) 522-4700

Troy 48084
Schweber Electronics
86 Executive Drive
Phone: (313) 583-9242

MINNESOTA

Edina 55435
Hamilton/Avnet Electronics
7683 Washington Ave., S.
Phone: (612) 941-3801

Edina 55435
Schweber Electronics
7015 Washington Avenue, S.
Phone: (612) 944-5280

Minneapolis 55420
Semiconductor Specialists
8030 Cedar Avenue South
Phone: (612) 845-8344

MISSOURI

Hazelwood 63042
Hamilton/Avnet Electronics
364 Brookes Lane
Phone: (314) 731-1144

NEW MEXICO

Albuquerque 87119
Hamilton/Avnet Electronics
2450 Baylor Dr., S.E.
Phone: (505) 765-1500

NEW YORK

Buffalo 14202
Summit Distributors
916 Main Street
Phone: (716} 884-3450

East Syracuse 13211
Hamilton/Avnet Electronics
6500 Joy Road
Phone: (315) 437-2642

Farmingdale, L.I. 11735
Arrow Electronics
900 Broad Hollow Rd.
Phone: (516) 694-6800

Johnsen City 13790
Wilshire Electronics
617 Main Street
Phone: (607} 797-1236

Rochester 14623
Hamilton/Avnet Electronics
167 Clay Road
Phone: (716) 442-7820

Rochester 14623
Schweber Electronics
2 Townline Circle
Phone: (716) 461-4000

Westbury, L.1. 11590
Hamiiton/Avnei tiectronics
70 State Street
Phone: (516) 333-5800

Westbury, L.1. 11590
Schweber Electronics
Jerico Turnpike
Phone: (516) 334-7474

NORTHERN NEW JERSEY

Cedar Grove 07009
Hamilton/Avnet Electronics
218 Little Falls Road
Phone: (201) 233-0800

Saddlebrook 07662
Arrow Electronics
285 Midland Avenue
Phone: (201) 797-5800

SOUTHERN NEW JERSEY
AND PENNSYLVANIA

Cherry Hill, N.J. 08034
Milgray-Delaware Valley
1165 Marlkress Road
Phone: {609) 424-1300

Mogrestown, N.J. 08057
Arrow/Angus Electronics
Pleasant Valley Avenue
Phone: (609) 235-1900

Mt. Laurel, N.J. 08057
Hamilton/Avnet Electronics
113 Gaither Dr.

E. Gate Industrial Park
Phone: (609) 234-2133

CENTRAL NEW JERSEY
AND PENNSYLVANIA

Somerset, N.). 08873
Schweber Electronics
43 Belmont Drive
Phone: (201) 469-6008



NORTH CAROLINA
Greenshoro 27406
Hammond Electronics

P.0. Box 21728
Phone: {319) 275-6391

OHIO

Beechwood 44122
Schweber Electronics
23880 Commerce Park Road
Phone: (216) 464-2970

Cleveland 44122
Arrow Electronics
23500 Mercantile Rd.
Phone: (216) 464-2000

Gleveland 44143
Hamilton/Avnet Electronics
761 Beta Drive, Suite E
Phone: (216) 461-1400

Cleveland 44105
Pioneer Standard Electronics
4800 East 131st Street
Phone: (216) 587-3600

Dayton 45432
Arrow Electronics
3100 Plainfield Road
Phone: (513) 253-9176

Dayton 45459
Hamilton/Avnet Electronics
118 Westpark Road
Phone: (513) 433-0610

Dayton 45404
Pioneer Standard Electronics
1900 Troy Street
Phone: (513) 236-9300

TEXAS

Austin 78758
Schweber Electronics
2628 Longhorn B
Phone: (512) 837-2890

Dallas 75240
Hamilton/Avnet Electronics
4445 Sigma Road
Phone: (214) 661-8661

Dallas 75240
Schweber Electronics
14177 Proton
Phone: (214) 661-5010

Houston 77036
Component Specialties
7313 Asheroft, Suite 202
Phone: (713) 771-7237

Houston 77019
Hamilton/Avnet Electronics
1216 West Clay Street
Phone: (713) 526-4661

Houston 77036
Schweber Electronics
7420 Harwin Drive
Phone: (713) 784-3600

UTAH

Salt Lake City 84115
Alta Electronics
2280 S. Main St.
Phone: (801) 486-7227

Salt Lake City 84119
Hamilton/Avnet Electronics
647 West Billinis Road
Phone: (801) 262-8451

WASHINGTON
Bellevue 98005
Hamilton/Avnet Electronics

13407 Northrup Way
Phone: (206) 746-8750

INTERNATIONAL SALES

EUROPEAN HEADQUARTERS

Signetics International Corp.
Yeoman House
63 Croydon Road
Penge
LONDON SE20 7TW
England
Phone: 01-659 2111

SALES OFFICES
FRANCE

Signetics SARL
F92100 Boulogne
36 Rue de Silly
Phone: 604-8127

CSOANNDINAVIA
SRR A A

Signetics AB
Vretenvagen 2
17154 So Ina
Stoc!
Phone (08) 29-31-00/29-95-95

UNITED KINGDOM

Signetics International Corp.
Yeoman House
63 Croydon Road
Penge
London SE20 7TW
Phone: 01-659 2111

WEST GERMANY

SigneticsGmb H
D-4006 Dusseldorf-Erkrath
Rathelbeckerweg 42
Phone: (0211) 244238

SigneticsGmb H
D-2 Hamburg 67
Eulenkrugstrasse 81E
Phone. (040) 60-35-242

SigneticsGmbH
D-8 Munchen 19
Dantestrasse 29
Phone: (089) 15-20-20/15-20-29

SigneticsGmbH
D-7 Stuttgart 80
Ernsthaldenstrasse 17
Phone: (0711) 73-50-61

REPRESENTATIVES
ARGENTINA/CHILE

Electronica del Atlantico SRL
C. Pellegrini 143, Of. 37
Buenos Aires, Argentina
Phone: 35-2624

AUSTRALIA
Tecnico Eiectronics
Premier St.

Marrickville, Sydney, N.S.W. 2204
Phone: 550 411

Tecnico Electronics
2 High St., Northcote
Melbourne, Vic. 3070
Phone: 489-9322

BRAZIL
Teieimport Eietronica Lid.
Rua Sta, Ifigenia 402-8° A 10° and

01207 Sao Paulo
Phone: 221-3296/221-3943

FINLAND

AB Kuno Kallman 0Y
Nuijamiestentie 5C
00400 Helsinki 40
Phone: 575231/575362

HONG KONG

Enterprise Systems (Hong Kong) Ltd.
3/F Express Industrial Bldg.
43 Heung Yip Road

Aberdeen
Phone: 5-530141/5-531845

INDIA/CEYLON (SRI-LANKA)/
BANGLADESH

Semiconductors Limited
P.0. Box 619
‘Fort, Bombay 400 001
Phone: 293 667

IRAN

Berkeh Company Lid.
0 Salm Road
Roosevelt Avenue

Tehran
Phone: 831564/828294

ISRAEL

RAPAG Electronics Ltd.
15, Karl Herbst Street
P.0. Box 18053
Tel Baruch

Tel Aviv
Phone: 477 115/116/117

JAPAN

Asahi Glass Co. Lid.
1-2 Marunouchi, 2 Chome
Chiyoda-ku, Tokyo
Phone: 218-5536

KOREA

Kumbho & Co., Inc.
Dongwha Building
199-15, 2-KA, Ulchi-Ro, Chung-Ku
C.P.0. Box 4585

Seoul
Phone: 28-5271/24-3241/22-0404

PHILIPPINES

Edgeworth Marketing Corp.
P.0. Box 2429
Suite 804-Enterprise Building
Cor. Rosario & Carvajal Street
Binondo, Manila D-405
Phone: 406227/ 406569/ 406663

SINGAFORE/ MALAYSIA
General Engineers Corp. Pte. Lid.
37 Hill Street
Singapore 6
Phone 333641/333651/321791

SWEDEN

AB Kuno Kaliman
Folkungagatan 16-18
41102 Gothenburg
Phone: 80-30-20

AB Kuno Kallman
Sibyllegatan 28
11443 Stockholm
Phone: (08) 67-17-11/67-15-95

SWITZERLAND

Omni Ray AG
Dufourstrasse 56
8008 Zurich
Phone: (01) 34-07-66

TAIWAN R.O.C.

Dynatek Corporation
92, 3rd Floor, Jen-Ai Road
Section 3, Taipei 106
Phone: 713-362

THAILAND/LAOS

Saeng Thong Radin | P
199/5 Phayathal Road
Pathumwan Circle
Bangkok 5, Thailand
Phone: 527195/519763

VENEZUELA/PANAMA

Instrulab C.A.
Edif. Luro-1° Piso
Paseo Los llustres-Las Acacias
Caracas 104, Venezuela
Phone: 614138/ 614558

STOCKING
DISTRIBUTORS

ARGENTINA/CHILE

Electronica del Atlantico SRL
C. Pellegrini 143, 0f. 37
Buenos Aires, Argentina
Phone: 35-2624

AUSTRALIA

Tecnico Electronics
Premier St.
Marrickville, Sydney, N.S.W. 2204
Phone: 550 411

Tecnico Electronics
2 High St. Northcote
Melbourne, Vic. 3070
Phone: 489-9322

AUSTRIA

ing. Emst Steiner
A-1130 Wien
Geylinggasse 16
Phone: (0222) 822674
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BELGIUM/BELGIQUE

Ritro Electronics S.A.
156 Mechelsesteenweg
Chaussee de Maline
2000 Antwerpen
Anvers
Phone: (31) 37-22-68

BRAZIL

Teleimport Eletronica Lid.
Rua Sta. Ifigenia 402-8° A 10° and
01207 Sao Pauio
Phone: 221-3296/221-3943

FINLAND

AB Kuno Kallman 0Y
Nuijamiestentie 5C
00400 Helsinki 40
Phone: 575231/575362

FRANCE

CESIME
18 Piace De France
95200 Sacelies
Phone: 990 56 23

ELIC
8-10 Avenue de Grand Sablon
38 La Tronche
Phone: 76-87-67-71

13 Cours de Chazelles
56100 Lorient
Phone: (37) 21-42-96

REA Distribution
57 Rue Henry Litolff
92270 Bois Colombes
Phone: 7847119

RTF
73 Avenue Charles de Gualle
92200 Neuilly sur Seine
Phone: 722-70-40

HONG KONG

Enterprise Systems (Hong Kong) Ltd.
3/F Express Industrial Bldg.
43 Heung Yip Road
Aberdeen
Phone: 5-530141/5-531845

IRAN

Berkeh Company Lid.
20 Salm Road
Roosevelt Avenue

Tehran
Phone: 831564/828294

ISRAEL

RAPAC Electronics Ltd.
15, Karl Herbst St.
P.0. Box 18053
Tel-Baruch
Tel-Aviv
Phone: 477 115/116/117

ITALY

Mesa S.P.A.
Via Canova 21
20145 Milano
Phone: 02-349 10 40

54

Metiroeieiironiva SAS
Viale Cirene 18
1-20135 Milano
Phone: 546-26-41

JAPAN

Asahi Glass Co., Ltd.
1-2 Marunouchi, 2 Chome
Chiyoda-ku, Tokyo
Phone: 218-5536

KOREA

Kumho & Co., Inc.
Dongwha Buuldln
199-15, 2-KA, Ulch| Ro, Chung-Ku
C.P.0. Box 4585
Seou
Phone: 28-5271/24-3241/22-0404

NETHERLANDS

Ritro Electronics B.V.
Postbus 123
Prins Hendrikweg 19
Barneveld
Phone: (03420) 5041

NEW ZEALAND

Tee Vee Radio Ltd.
Teerad House
Maidstone Street
P.0. Box 5029
Auckland, New Zealand

Phone: 763-064

NORWAY

A S Kjell Bakke
Kjellergt 11
Lillestrom 2000
Phone: 71-18-72/71-53-30

PHILIPPINES

Edgeworth Marketing Corp.
P.0. Box 2429
Suite 804—Enterprise Building
Cor. Rosario & Carvajal Street
Binondo Manila D-405
Phone: 406227/ 406569/406663

SINGAPORE/MALAYSIA

General Engineers Corp. Pte. Ltd.
37 H|II Street
Singa
Phone 333641/333651/ 321791

SOUTH AFRICA

Allied Electric (Pty) Ltd.
P.0. Box 6090
Dunswart
Transvaal
Phone: Johannesburg 52-4341

SPAIN

Ataio Ingenieros S.A.
Enrique Larreta 10Y12
Madrid 16
Phone: 215-3543/733-0562

Instrumentos Electronicos de Precision SA
Alcalde Sainz de Baranda, 33
Madrid 9
Phone: 274 10 07

ouic
SWEDEN

AB Kuno Kallman
Folkungagatan 16-18
41102 Gothenburg
Phone: 80-30-20

AB Kuno Kaliman
Sibyllegatan 28
11443 Stockholm
Phone: (08) 67-17-11/67-15-95

Omni Ray AG
Dufourstrasse 56
8008 Zurich
Phone: (01) 34-07-66

TAIWAN R.O.C.

Dynatek Corp.
92, 3rd Floor, len-Ai Rd.
Section 3, Taipei 106
Phone: 713-362

THAILAND/LAOS

Saeng Thong Radio L.P.
199/5 Phayathai Road
Pathumwan Circle
Bangkok 5, Thailand
Phone: 527195/519763

UNITED KINGDOM

A M Lock & Co. Limited
Neville Street
Midd!eton Road
Oldham, Lancs
OL9 6LF
Phone: (061) 652 0434

APEX Components Limited
396 Bath Road
Slough, Buckinghamshire

Phone: Burnham (062 86) 63741

Quarndon Electronics Limited
Slack Lane
Derby, Derbyshire
DE3 3ED
Phone: (0332} 32651

SDS (Components) Limited
Hilsea Industrial Estate
Portsmouth, Hants
P03 5JW
Phone: (0705) 65311

Semicomps Limited
5 Northfield Industrial Estate
Beresford Avenue
Wembley, Middlesex
HAQ 1SD
Phone: 01-903 3161

Semicomps Northern Limited
East Bowmont Street
Kelso, Roxburghshire
Scotland
Phone: Kelso 2366

Semicomps Limited
Northern Midlands Division
Ingrow Lane, Keighley
West Yorkshire
BD21 5HR
Phone: (05352) 65191

VENEZUELA, PANAMA

{nstrulab C.A.
Edif. Luro-1° Piso

Paseo Los llustres-Las Acacias

Caracas 104, Venezuela
Phone: 614138/614558

WEST GERMANY

DistronGmbH
D-1 Berlin 33
Mechklenburgische Strasse 24b
Phone: (030) 82-33-064/5

EBY — Elektronik G mb H
D-4 Dusseldorf
Oststrasse 129
Phone: (0211) 84-84-6/7

EBV — Elektronik G m b H
D-6 Frankfurt
Myliusstrasse 54
Phone: (0611) 72-04-16/18

EBY — Elektronik Gmb H
D-8 Munchen 90
Gabriel-Max-Strasse 72
Phone: (089) 64-40-55/58

EBV — Elektronik Gmb H’
B-7 Stuttgar“ 1
Alexanderstrasse 63
Phone: (0711) 24-74-81

Mirotronic
2 Hamburg 20
Christian Foerster Strasse 7
Phone: 040 491 10 14

Mutron — Muller & Co K&
D-28 Bremen 1
Bornstrasse 22
Phone: (0421) 31-04-85

Elecdis Ruggaber KG
7250 Leonberg
Hertlchstrasse 11
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811 EAST ARQUES AVENUE

SUNNYVALE, CALIFORNIA 84086
TELEPHONE: (408) 7338-7700




