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' SW-201/SW-202

. QUAD SPST JFET
ANALOG SWITCHES

Precision Monolithics Inc.

FEATURES
SW-201
® Normally “ON” for Loglc 0 Input

¢ Iimproved Performance and Pin Compatible With DG-201,
LF11201/13201, H1201, and 1H201

SW-202
® Normailly “OFF” For Logic 0 Input

¢ Improved Performance and Pin Compatible With
LF11202/12202/13202 and 1H202

Both SW-201 and SW-202

GENERAL DESCRIPTION

The SW-201 and SW-202 each consist of faur independent,
single-pole, single-throw (SPST) analog switches, which
may be independently digitally controlled. Each SW-201
switch is normally closed (NC), whereas each SW-202 is
normally open (NO) when the corresponding digital control
input is a zero. The SW-201 and SW-202 are otherwise
identical.

The judicious combination of bipolar and FET devices in a
single monotithic I1C resuits in a product with performance
characteristics and ruggedness that are superior to those of a

* Highly Resistant to Static Discharge Destruction similar circuit fabricated using CMOS technology.
¢ Guaranteed Break-Before-Make Switching (toee < ton) o )
o Low “ON" Resistance ....................... 800 Max Increased reliability is complemented by excellent electrical
* Guaranteed RoyMatching .................. 15% Max specifications. Potential error sources are reduced by min-
® Low Rgy Varlation from Analog Input Voltage ..... 5% imizing “ON"” resistance and controlling leakage currents at
« High Analog Current Operation ............ 10mA Min high temperatures. The switching FET exhibits minimal Roy
¢ Low Leakage Currents at High Temperatures: variation over a 20V analog signal range and with power
Ta=125°C oo, 60nA Max supply voltage changes. Operation from a singie positive
Ta= 85°C v, 30nA Max power supply voltage is possible. With V+ = 36V, V- =0V, the
» Guaranteed Switching Speeds: analog signal range will extend from ground to +32V.
ton = 500ns Max tope = 400ns Max The PNP logic inputs are TTL and CMOS compatible. Logic
o Digital inputs are TTL and CMOS Compatible input currents are at micro-ampere levels which improves circuit
& Dual or Single Supply Operation tanin.
e Available in Die Form
PIN CONNECTIONS
ORDERING INFORMATION ' 16-PIN PLASTIC OIP
OPERATING (P-Sutfix)
piP SWITCH CONFIGURATION TEMPERATURE
O.CKAGE NC NO RANGE 16-PIN SOL
. (S-Suftfix)
16-PIN EPOXY  SW201GP SW202GP XIND
16-PIN SOL SW201GS SW202GS XIND
t  Burn-inis availabie on commercial and industrial temperaturs range parts in
CerDIP, plastic DIP, and TO-can packages. For ordering inlormation, see
1990/91 Data Book, Section 2. $W-201 CONTROL LOGIC $W-202 CONTROL LOGIC
LOGIC SWITCH LOGIC SWITCH
0 ON [} OFF
1 OFF 1 ON
SIMPLIFIED SCHEMATIC DIAGRAM (ONE SWITCH)
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Manutactured under the following patent: 4,228,367
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ABSOLUTE MAXIMUM RA1
Operating Temperature Range
SW-201GP, GS, SW202GP, (
Junction Temperature (T D e
Storage Temperature Range ....
P-SUHIX «ooceiiarnarnnessmmeneansnnence
Lead Temperature {Soldering, &
Maximum Junction Temperature
V+ Supply to V- Supply ............
V+ Supply to Ground.... .
Logic Input Voltage.........cvenee-
Analog Input Voltage Range
CoONtINUOUS......cocerermrincrenransaee :

ELECTRICAL CHARACTER

PARAMETER SYMEBO!
“ON" Resistance Ron
Ron Match Between Ro Mat
Switches
Analog Voltage Range Va
Analog Current Range ta
AR vs Applied Voltage MRon
Source Current in s .ofF
“QFF" Condition )
Orain Current in |
. D OFF
“OFF" Condition
Leakage Current in 1s.on ~
“ON" Condition Ip .ON
Logical “1” Input Current INH
Logical “0" Input Current Tiny
Turn-On-Time ton
Turn-Off-Time torf
Break-Before-Make Time ton-tore
Source Capacitance Cs .oFfF
Drain Capacitance Cp .0FF
(o] .+
Channel “ON” Capacitance chON
S.ON:
"QFF" Isolation 150 iOFF
Crosstatk Cr
Positive Supply Current 1+
Negative Supply Current -
Positive Supply Current i+
Negative Supply Current -
Ground Current [
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SW-201/SW-202 QUAD SPST JFET ANALOG SWITCHES

ABSOLUTE MAXIMUM RATINGS (Note 1)
Operating Temperature Range - -
SW-201GP, GS, SW202GP, GS
Junction Temperature (T)) ...
Storage Temperature Range
P-Suffix ..... .

—40°C to +85°C
. ~85°C to +150°C
. —65°C 1o +150°C
. -85°C to +125°C

Lead Temparature (Soldering, 60 sec) ... +300°C
Maximum Junction Temperature ........ +150°C
Vs Supply to V- Supply ........... 36V
V+ Supply to Ground 36V
Logic Input Voitage........c.ccecceervrrnrenn. (—4V or V=) to V+ Supply
Analog Input Voltage Range

ContinuouS........ccvvenervenencrnnens V- Supply to V+ Supply + 20V

1% Duty Cycle and Driving All 4 Inputs with .

500usec Puise.............. V- Supply —15V to V+ Supply + 20V
Maximum Current Through Any Pin ... .. 30MA
PACKAGE TYPE 8, (Note 2) 8 UNITS
16-Pin Plastic DIP (P) 82 % CW
16-Pin SOL(S) 98 0 cW
NOTES:

1.

2.

Absolute ratings apply to both DICE and packaged parts, unless otherwise

noted.

8, is specified for worst case mounting conditions, i.e., ei 18 specified for
vice in socket for P-DIP package; ejA is specified for device soldered 10

printed circuit board for SOL package.

ELECTRICAL CHARACTERISTICS at V+ = +15V and T = 25°C, uniess otherwise noted.

or "OFF"

SW-201G
SW-202G
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Vo =0V Ig= 1mA — 100 150
"ON" Ri R
ON" Resisiance ON Va= 210V Ig = 1mA — 100 150 a
Ron Match Between Va =0V 15 = 100uA;
N © Row Match A= OV 1p = 1004 - - = "
Switches 1Note 1;
Is = 1.0mA +10 +1 -
i ) v, .
Anaiog Voltage Range A |s=|.0mA‘N°"s “10 18 _ v
Analog Current Range la Vg = =10V 5 0 - mA
ARgy vs Applied Voitage SRow Vg < 10V, Ig = 1mA — 10 20 [
. Source Current in , Vg = 10V. Vg = - 10V, 10 oA
“OFF” Condition S (OFF: (Note §1
Drain Current in . Vg =10V, Vp = -10V, 10 oA
““OFF" Condition 0 (OFF: \Note 5.
Leakage Current in |
exage Lurrent: S1ON:+ Vg =Vp =210V, Note 5 - - 10 nA
““ON" Condition o ON,
Logical “1" Input Current NH Vin = 2V 10 15V, Note 4 - - 10 My
Logicat “0" Input Current e Vin=08 - 15 100 uA
] See Switching Time
Tum-On-Ti t - 340 700 s
On-Time oN Test Circuit, Note 7) "
' See Switching Time
Turn-OH-Time t - 200 500 ns
! OFF Test Circuit, (Note 7)
Break-Before-Make Time - ton-toFF iNote 3. 50 140 - ns
Source Capacitance Cs ,0FF, Va =0V, (Note 5/ - 7 - pF
Orain Capacitance Cp ,0fF V,, =0V, :Note 5 - 55 - pF
C +
Channe! "ON" Capacitance DION) Vg=Vp=0V, Note § - 15 - pF
Cson;
« Vg = 5V, R_ = 6800,
OFF" Isolat C 57 7AMs. L - 58 - a8
ation SO (OFF: C\ = 7pF, = 500kHz, Note 5.
Crosstaik Cr Vs = SVaus, A = 6800 — 70 - dB
Cy = 7pF, f = 500kHz, -Note S.
Positive Supply Current H+ All Channels “ON", INote 5 - 4 12 mA
Negative Supply Current - All Channels “ON", (Note S - 1 65 mA
" Al “OFF",
Positive Suppty Current I+ it Channets "0 - 6 12 mA
(Note 5:
-OFF"
Negative Suppty Current - A'lf"‘"“" OFF". - 4 8 mA
(Note 5.
Ground Current e All Channels “"ON _ 3 6 A
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. SW-201/SW-202 QUAD SPST JFET ANALOG SWITCHES
ELECTRICAL CHARACTERISTICS at V+ = £15V; 0°C < Ta < 70°C, unless otherwise noted. DICE CHARACTERISTIC
SW-201G
SW-202G
PARAMETER SYMBOL CONDITIONS MIN  TYP MAX UNITS
Temperature Range Ta Operating 1] - 70 °C
~ON" Resi VA=0V,ig=1mA - - 175
ON" Resistance Ron Vo= £10V.1g = ImA _ _ 5 [t}
Ron Match Between Va = OV, Ip = 100uA;
R h - 10 - %
Switches on Metc (Note 1;
Analog Voitage R v, lg=10mA st T e - v
nalog Voltage Range A g = 1.0mA : 10 15 _
Anaiog Current Range a Vg = 2100V - Al - mA
Vg < +10V
JRgN With Applied Voitage RoN s=10 - 15 - % DIE S1Z¢
's = 1mA (2.56
Vg = Vp = - 10V,
Source Current in § = 10V. Vp = ~10V.
-OFF" s oFf Note 5. - - 60 nA
OFF” Condiion
Ta = Max. Operating Temp
WAFER TEST LIMITS at
Vg = 10V. Vp = -10V.
Drasn Current in \ Note 5. _ _ 50 oA
"OFF” Condition D OFF,
Ta = Max Opersting Temp
Lellungo Curr?nl in 15 0N, + Vg =Vp==:10V.:Note 5. _ _ 60 oA PARAMETER ‘
"ON" Condition foon Ta = Max. Operaung Temp “ON" Resistance ¢
Logical “1” Input Voitage ViNH Note 6. 2 - - v Ron Mismatch 3
g
Logic “0” Input Voltage VinL iNote 6 ’ . - o8 v ARy va Y, B
Logical "1” Input Current Nk Vin =2V 10 15V, .Note 4. - = 15 sA Positive Supply |
Logical 0" input Current IiNL ViN=08 = s 15 uh Negative Supply Current I-
Turn-On-Time ton S::j:ntchmg Test Curcui, - - 1000 ns Ground Current 1
1
Anslog Voitage Range \
" See Switching Test Circuit,
Turn-OH-Time toFr (Note 2 - - 500 s Logic "1” input Voitage v
Break-Before-Make Time ton-torr (Note 3 - s - ns Logic "0” Input Voltage N
Positive Supply Current 1+ All Channels “ON", {Note 5, - - 158 mA Logic “0" Input Current !
Negative Supply Current - All Channels "ON", (Note 5) - - 145 mA Logic “1" input Current !
Positive Suonly Current e ANl Channels “OFF”, _ _ » A Analog Current Range !
ositive Supply Curren (Note 5; NOTE:
Electrical tests ere performed at we
is "OFF",
Negative Supply Current - ‘A:‘::;"m M ~0 - - 145 mA Quaranteed for standerd product dic
)
Al Channeis "ON" .
Ground Current la or "OFF" - - 100 mA TYPICAL ELECTRICALC
NOTES:
1. Vo =0V lp=100pA. Specified as a percentage of R yyepage Where:
Ront* Ronz* Rona+ Rona PARAMETER s
RaveraGe = ] "
2. Guaranteed by design. ON" Resistance F
3. Switchis guaranteed by design to provide break-before-make operation. Turn-On-Time ¢,
4. Current tested at V,, = 2V. This is worst case condition.
5. Switch being tested ON or OFF as indicated, V,yy = 2V of Vi = 0.8V. per Tun-Off-Time t
togic truth table. ' Orain Current In
6. Guaranteed by Roy and leakage tests. For normal operation analog signal “OFF" Condition I3
voltages should be restricted to less than :V+1 -4V,
7. Sample tested. “OFF" isolation Ie
. Crosstaik c
. NOTES:
A 1. Power supply and ground curren:
- 2. Current tested at V,\ = 2V. This is

3. Guaranteed by Roy and leakage
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'HES SW-201/SW-202 QUAD SPST JFET ANALOG SWITCHES
L8
DICE CHARACTERISTICS
1. INt 9. IN3
uTS 2. D1 10. D3
- 3. St 11. 83
c 4. V- (SUBSTRATE) 13. V+
5. GND 14. S4
4 6. S2 15. Da
7. D2 16. IN4
% 8. IN2
v For additlonal DICE ordering information,
_T refer to PMI's Data Book, Section 2.
m,
%
(2.565 x 2.464 mm, 6.320 sq. mm)
nA
B WAFER TEST LIMITS at V+ =15V, V~ = —~ 15V, T4 = 25°C, uniess otherwise noted.
A SW-201N SW-201G
. SW-202N SW-202G
oA PARAMETER SYMBOL CONDITIONS ° (¥ 13 LT UNITS
“ON" Resistance Row -10V SV, S 10V, Ig< 1mA ] 100 0 MAX
v Ron Mismatch RonMatch  Vu =0V, ig S 1004A 15 20 % MAX
v ARgy VeV, ARoN VgS 10V, Ig= 1mA \ 20 % MAX é
s Positive Supply + {Note 1) ) 10.5 mAMAX
A Negative Supply Current - (Note 1) ] 7 mAMAX ]
ns * Ground Current la 4 4 ‘ mAMAX (S
I - Analog Voltage Range Va Ig = 1mA (Note 3) +10 +10 VMIN 5
0. _Logic *1” Input Voltage Viwt {Note 3) 2 2 VMIN E
s " Logic “0” Input Voltage Vi (Note 3) 08 0.8 V MAX %
mA . Logic “0” Input Current " OV SV $08V 5 s »A MAX 8
mA- “Logic *1” Input Current [T 2V S Vi S 15V, (Note 2) 5 5 BAMAX £
R Analog Current Range I Vg =10V 10 7 mA MIN %
m .
o NOTE
Electrical tests are parformed at wafer probe to the limits shown. Due to variations in assembly methods and normal yleld loss, yield atter packaging is not 8
mA guarantead for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing. s
A TYPICAL ELECTRICAL CHARACTERISTICS V+= 15V, V- = -15V and Ty = 25°C, unless otherwise noted. 5
N
SW-201N SW-201G
SW-202N SW-202G 1
PARAMETER SYMBOL CONDITIONS TYPICAL TYPICAL UNITS
“ON" Resistance Ron ~10VSV, S 10V, igs 1mA 80 80 n
Turn-On-Time ton 340 340 ns
Tumn-Oft-Time torF 200 200 ns
Drain Current in
“OFF" Condition 1b (oFFy Vg =10V, Vp = -10V 03 03 nA
“OFF" Isolation 130 (OFF) 1= 500kHz, R, = 8800 58 S8 d8
Crosstaik Cr f = 500kHz, R, = 8800 70 70 dB
NOTEs: ' g
- L Power supply and ground current specified for switch “ON" or "OFF™.
2 Current tested at Vin = 2V. This Is worst case condition.
" 3. Guaranteed by Roy, and leakage tests. -
/
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SW-201/SW-202 QUAD SPST JFET ANALOG SWITCHES
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SW-201/SW-202 QUAD SPST JFET ANALOG SWITCHES

TYPICAL PERFORMANCE CHARACTERISTICS

SW-201
ton/tors SWITCHING RESPONSE

. —ov

TOP TRACE: LOGIC INPUT (SV/DIV)
BOTTOM TRACE: SWITCH OUTPUT (1V/DIV)

OFF ISOLATION TEST CIRCUIT

SW-202

ton/tors SWITCHING RESPONSE
R RN -
-~ ov

TOP TRACE: LOGIC INPUT (6V/DIV)
BOTTOM TRACE: SWITCH OUTPUT {1V/DIV)

SW-201 WAVEFORMS

Va©Vams
21 = 500kHz

L] B [ O Vour
1O S

sont <
q-rwl ¢

VWA~

v
“OfF BOLATION = 20 LOG [%‘"—] .
SWITCHING TIME TEST CIRCUIT
+18v
A

i v byl

- e -2 iﬂ
. |
o y r{>._ _J T e
<. Logic N v- l

weUY

REPEAT TEST FOR Ny, IM;. ANO 1IN,
—

i

: CROSSTALK TEST CIRCUIT

VatSVpyg
¢ 500kH:

Vo

) !
> wa conTor Ll
b

* aev
LOGIC INPUT \ Y

tr, 04 200 (5"" 7
/Fo.wo

ov
BW-201 OUTPUT ‘\
o
ton be—tOFF

Yo
v

‘nrrcu OUTPUT WAVEFORM SHOWN FOR Vg = CONSTANT WITH LOGIC INPUT
WAVEFORM AS SHOWN. V() I8 THE STEADY STATE QUTMUT WITH SWITCH ON.

$W-202 WAVEFORMS

*
38V
ose e Lo X
- 0.1V
\—"»Wo

ov:

Vo-

$W-201 OUTPUT
&V
po—toN —»| p—’orr‘]

*SWITCH OUTPUT WAVEFORM SHOWN FOR Vg * CONSTANT WITH LOGIC INPUT
WAVEFORM AS SHOWN. V5 1S THE STEADY STATE OUTPUT WITH SWITCH ON.
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SW-201/SW-202 QUAD SPST JFET ANALOG swnq.

APPLICATIONS INFORMATION

v
nw

OPERATION FROM SINGLE POSITIVE POWER SUPP(y™

This analog switch employs ion-implanted JFETs in a switch \1 sion Monolithics Inc
configuration designed to assure break-before-make action.
The turn-off time is much faster than the turn-on time to
guarantee this feature over the full operating temperature o <osey RES
and input voltage range. Fabricated with Bipolar-JFET pro- T h FEATUB dwidth
cessing rather than CMOS, special handling is not necessary n & ‘\‘[v‘d;Loav:l‘ R,
. P Ve er .......
Fo prevent damag.e to these swlltc?ef. .Because the digital - Differentlal ECL Controls
inputs only require a 2V logic “t1” input level, power- 0 < Vanaoa <Vs 4V / Vour itching Speed ...........
consuming pullup resistors are not required for TTL com- o— P 2 > s Fast S‘Q’_C% 9 -
patibility to insure break-before-make switching as is most | ' 40-Pin ION LOSS ecureaerener
often the case with CMOS switches. The digital inputs utitize |  _______ ! ," Low msedthrou o
PNP input transistors where input current is maximum at the '"'~°"°"°' 3__0__' | ¢ Low Flee‘ Chan?\el.-.t"o.:.éhann
logic “0" level and drops to that of a reverse-biased diodeas | = bL-—=---—- 4 ¢ Excellen
the input voltage is raised above ~ 1.4V. v aND
The “"ON" resistance, Rgn, of the analog switches is constant ‘ * APPLICATIONS
over the wide input voltage range of 15V to + 11V with 1 * Communications
VsupeLy = £ 15V. For normal operation, however, positive {7 s Radar
input voltages should be restricted to 11V (or 4V less than the s Attenuators
positive supply). This assures that the Vggs of an OFF switch ¢ Track and Holds
remains greater than its Vp, and prevents that channel from c
being falsely turned ON. Individual switches are "ON" with- ;
out power appiied. GENERAL INFORMATION
‘The SW-400 is a high-speed ?;
hnology. It is ECL compatibi
TYPICAL APPLICATIONS witeh drivers. Analog input
PROGRAMMABLE GAIN NONINVERTING AMPLIFIER WITH SELECTABLE INPUTS k Dandwidth.
Each switch is bidirectional_ an
8V 15V - Plexer, demultiplexer or a high
3 57\1 ifferential ECL compatible inp
. o>t oVour itch independently.
+15V /1sv
13 s & Tn ) 5 3 TE
Iz GND v oM ‘ LEETRICAL CHARAC
ViNt 3 SW-201 IA 2 - : 2 . S +85°C.
c“é_‘_D """ : MINM‘D ---- ; Srma $oma 3 wan Bk PARAMETER SYMBC
Vin :} 18 P 1 A\,\} s rox Resistance Roxn
C } camy : E: Switching Time - ON ton
— e 1 - 2 B! Switching Time - OFF tore
Vin P oTafe 1 Ao 100x k- OFF isolation
oMy : GAIN, : OFF Isolation
v o= >— i e > _____ ? Insertion Loss
Mot ‘a"l/A ? A\I\e ? 1000X Insertion Loss
cn‘(,L . > _____ _! GAINC"Q > _____ J Bandwidth
2 2 e Bandwidth
- V- S S 9
1, ‘L‘ ] a b 1oma j 1o E_Iout Voliage Range
18 15v =3 = = k. Logic input 0" Vine
— . Logic Input *1* Vinn
i : Power Dissipation
-
This advance product information
- or distributor for final data sheet.
I 1
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