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ANALOG
DEVICES

Quad SPST JFET
Analog Switches

SW-201/SW-202

FEATURES

Sw-201

¢ Normally “ON" for Logic 0 input

¢ Improved Performance and Pin Compatible With DG-201,
LF11201/13201, Hi1201, and 1H201

SW-202

o Normally “OFF” For Logic 0 Input

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

Both $W-201 and $W-202

¢ Highly Resistant to Static Discharge Destruction
* Guarsnteed Break-Before-Make Switching (lopr < ton)
o Low“ON"Resistance ..................c.000 801 Max
o Guarantesd RoyMatching .................. 15% Max
¢ Low Roy Varistion from Analog Input Voitage ..... 5%
o High Analog Current Operation ............ 10mA Min
o Low Leakage Currents at High Temperatures:
Ta=125°C ......covvniininnn SOnA Max
Ta= 85°C ....ocoiiiiininnnn 30nA Max
o Guaranteed Switching Speeds:
ton = 500ns Max tosr = 400ns Max
o Digits! inputs are TTL and CMOS Compatible
¢ Dual or Single Supply Operation
¢ Available in Die Form
ORDERING INFORMATION '
: OPERATING
o SWITCH CONFIGURATION TEMPERATURE
PACKAGE NC NO RANGE
16-PIN EPOXY  SW201GP SW202GP XIND
16-PIN SOL SW201GS SW202GS XIND

t  Burn-inis available on commercial and indusirial temperature range parts in
CesDIP, plastic DIP, and TO-can packages.

SIMPLIFIED SCHEMATIC DIAGRAM (ONE SWITCH)
YVe

GENERAL DESCRIPTION

The SW-201 and SW-202 each consist of four independent,
singte-pole, single-throw (SPST: analog switches, which
may be independently digitally controiled. 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 monolithic IC results in a product with performance
characteristics and ruggedness that are superior to those of a
similar circuit fabricated using CMOS technology.

increased reliability is complemented by excelient electrical
specifications. Potential error sources are reduced by min-
imizing "ON" resistance and controlling leakage currents at
high temperatures. The switching FET exhibits minimal Ron
variation over a 20V analog signal range and with power
supply voltage changes. Operation from a single positive
power supply voltage is possible. With V+ =36V, V- =0V, the
analog signai range will extend from ground to +32V.

The PNP logic inputs are TTL and CMOS compatible. Logic
inputcurrents are at micro-ampere levels which improves circuit
fanin.

PIN CONNECTIONS

16-PIN PLASTIC DIP
(P-Suffix)

SW-201 CONTROL LOGIC SW-202 CONTROL LOGIC
LOGIC SWITCH LOGIC SWITCH
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SW-201/SW-202

ABSOLUTE MAXIMUM RATINGS (Note 1}

Operating Temperature Range 1% Duty Cycle and Driving All 4 inputs with
SW-201GP, GS, SW202GP, GS ................. -40°C to +85°C 500usec Pulse ............. V- Supply =15V to V+ Supply + 20V
Junction Temperature (T ) JEOTTOUUURRRN —65°Cto +150°C Maximum Current Through Any Pin ..o 30mA
Storage Temperature Rango cereesmerrsersnnnnss =85°C 10 4150°C PACKAGE TYPE @ (Note 2) @ UNITS
PSUIIX ..vvvvevevcrsassassesasesmnsssesneneee cevreserenrens =B5°C 10 +126°C o s
Lead Temperature (Soldering, 60 S8C) ...........crurreeres +300°C 16-Pin Plastic DiP (P) 82 % o
Maximum Junction Temperature .... 16-Pin S (S) 9% ¥ cw
V+ Supply 10 V= Supply .oooeeerececcciec e, NOTES:
Va4 Supply t0 Ground............oeenevmsirismsssssiensrsesosens S 38V - ::t":“"' raings apply 1 both DICF. and packaged par, unless omerwss
Logic Input VoItage ..........ewvreeereneenns (=4V OF V=) 10 V4 Supply 2. @, spacified for worst case mouniing conditns, ., @, is spacified for
Analog Input Voltage Range dévice in socket for P-DIP package: 8, is specified for device soldered 1o
Continuous.......oceemvenciinens V- Supply to V+ Supply + 20V printed circuit board for SOL package.

ELECTRICAL CHARACTERISTICS at V* = 115V and T = 25°C, uniess otherwise noted.

SW-201G
SW-202G
PARAMETER SYMPOL CONDITIONS MIN  TYP MAX UNITS
Vo~ OV 1= 1mA - 100 150
"ON" Resistance Ron A S ¢
. Vao= 210V Ig = TmA - 100 150
Rgn Match Between Vu =0V 1g = 100A
on A o A
Agn Match - - 20 %
Switches on :Note 1.
Anatog Voitage A v 's= 1UMA ote s Twoon - v
a .
faiog Vollage Tange A 15 = 10mA ° S -8 -
Analog Current Range Ia Vg= 110V $ 0 - .':l&..,
ARy v Appiiec Voltage 3RoN Vg = 10V, 15 = 1mA - L] ki) % .
Source Current in . Vg = 10V vp - ~10V, 10 A
; . - n
"OFF" Condition 8Ok :Note 5
Drain Current in . Vg = 10V. Vp = - 10V. 0 A
P —-— n
“OFF" Condition D OFF Nule 5!
Leakage Current in 1 .
e arent S -ON Vg = Vp = 2 10V, :Note 5. - - 10 A
“ON" Condition 15 ONn.
Logical “1” input Curront Nt Vi = 2V 1o 15V, (Note 4: - 10 wA
Logrcai 0" input Current [PV Vin =08 - 15 10.0 [
Seo Switching Time
Tum-On-Time lon s 1 - 340 700 ns

Test Circuit, iNote 7:

See Switching Time
-Oft-T —_ 00 5 .
Turn-Off-Time tore Test Circuit, iNove 7: 2 500 .

Break-Eetore-Make Time ton-10FF Note 3. S0 140 - ns
Source Capacitance Cs.oFf Vo =0V.:Note 5. - 7 - of
Drain Capacitance Cp .ofF. Vo =0V, :Note 5. - 5.5 e pF
. c +
Channe! “"ON" Capacitance C°'°"- Vg - Vp - OV. :Note 5 - 15 - oF
5:ON:

Vg = SVpys, Py = 68UIL,

“OFF" Isotati ' - 58

OFF” Isotation 8O OFF Cy = TpF. 1 = 00kH2, {NOW® 5 i
Vg = 5V, R, = 68011

Crosstalk c 5 AMS T L ’ - 7 - a8

! C, = TpF. 1 = SO0KHZ, :Note 5

Po i ive Suwly Cumml I+ A!I Channels ON 'Nole 5 - 4 12 mA

Negative Supply Current - All Channeis “ON™, «Note 5: - ] 8s mA
Al Channels "OFF",

Positive Supply Current (2 — [ 1?2 mA
:Note 5!
Al nnels "OFF",

Negative Supply Current [ Channels - 4 8 mA
iNote 5
All Ch iy "ON™

Groung Cutrent iq Channels "0 - 3 6 mA

or “OFF"”

-2- REV. A
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SW-201/SW-202

ELECTRICAL CHARACTERISTICS at Vit = +15V; —40°C < T, < +85°C, unless otherwise noted.

SW-201G
SW-202G
PARAMETER SYMBOL CONDITIONS MIN  TYP  MAX UNITS
Temperature Range Ta Operating 0 - 70 ‘C
Vo= UV Ig = TMA - - 175
“ON" Resistance Rom a=0%ip 1
VAS H10V, 1p= IMA - - 178
Ron Maich Between Vo = 0V. ig = 100pA;
R Maich - 10 - %
Switches on M2 INote 1:
Ig = 1.0mA 10 1 -
Anat tage Ran v, Note & v
alog Voltage Range A Ig- tomA 0o -
Anaioy Current Runge Vg - 1100V n - oA
Vg 3 +10V
ARgp, With Applied Voltage Mo s 5 - %
Ig = 1mA
. Vg = 10V, V| -0V,
Source Current 1n ; : . (;V D=1V 50 A
“OFF” Conaition S -OFF. ote 5 . "
Ta « Max. Operating Tomp.
s = 10V, V= =10V,
Drain Gurent in \ V:I:“(; p=-10 c0 R
N t ] - p— n
“OFF” Conditiun G OFF. _
T, = Max. Operating Temp.
Leskage Current in Is.ON: + Vg=Vp =110V, :Note 5 0 nh
"ON" Condition lp:on: Ta - Max. Operating Temp.
Logical "1” input Voltage Vine iNote 6 2 - - v
Logic 0" Input Voitage Vine :Note 6: - - 08 v
Logical 1" Input Current i Vin = 2V 10 15V, :Note 4: - - 5 Py
Logical “0" Inpit Current Nt Viy=08 - 5 15 wA
See Switching Tes! Circuit,
Turn-On-Tim ! - - 1000 ns
“ me ON Note 2:
See Switching Test Circuit,
Turn-Ott-Tim ! - -—
ur! ime OFF \Note 2: 500 ns
Break-Before-Make Time ton-tors Note 3: - 50 - ns
Positive Supply Current 1 Al Channols “ON", :Note 5 - - 15.8 mA
Negative Supply Current I- All Channsis “ON", (Note 5. - - 14.5 mA
i Channels "OFF".
Positive Supply Current 1+ Al Channels "0 - - 18 mA
iNote §:
Negative Supply Current i Al Channels “OFF". 14.5 mA
~ - - - w7 i1
0 pely :Note 5,
Al Channels “ON"
Ground Current e - - 10.0 mA

or "OFF”

NOTES:

1. Va= 0V, ip= 100uA. Spacified as a percentage of R syepage Where:

Raverace =

O N

logic truth table.

Guaranteed by design.

Switch is guaranteed by design to provide break-before-make operation.
Current tested at V,y = 2V. This is worst case condition.

Switch being tested ON or OFF as indicated. Vi, = 2V 0f Viy, = 0.8V. per

Ront ! Ronz | Rona ¢ Rons

6. Guaranteed by Rgy and leakage tests. For normal operation analog signal
voltages should be restricted to less than (V+: -4V,

7. Sample tested.

REV. A
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SW-201/SW-202

DICE CHARACTERISTICS

1. Nt 9. IN3
2. D 10. 03
3. 81 11, §3
4. V-(SUBSTRATE)  13. Ve
5. GND 14, S4
6. §2 15. Da
7. D2 16. IN4
8. IN2

DIE SIZE 0.101 X 0.097 inch, 9797 3q. mils
(2.565 x 2.464 mm, 6.320 sq. mm)

WAFER TEST LIMITS at V4 =15V, V- = -15V, Ty = 25°C, unless otherwise noted.

SW-201N SW-201G
SW-202N SW-202G
PARAMETER SYMBOL CONDITIONS umT LT UNITS
“ON" Resistance Ron -10V £ Vo £ 10V, Ig S 1mA 80 100 1 MAX
Row Mismatch RoyMatch  Va =0V, igS 100.A 15 20 % MAX
ARon vs Va SRon Vg% 10V, Ig= 1mA 15 20 % MAX
Positive Supply -+ {Note 1} 9 v 10.5 mA MAX
Negative Supply Current i- (Note 1} [} o 7 mA MAX
Ground Current lg 4 4 mA MAX
Analog Voitage Range Va I = 1mA (Note 3: +10 o 10 V MIN
Logic “1” input Voltage Vinu iNote 3) 2 2 vV MIN
Logic 0" input Voltage Vit iNote 3: ] i 08 vV MAX
Logic "0" Input Current hint OV V)ys08v ] pA MAX
Logic 1" input Current i 2V SV S 15V, iNote 2; 5 uA MAX
Analog Current Range - iA Vg =210V 10 7 mA MIN
— bt

Electrical tests are performed at water probe 1o the limits shown. Dus to varistions in assembly methods and normal yield loss. yieid after packaging is not
guaraniesd for standsrg product dice. Consult factory 10 negotiate specifications based on dice lot qualification through sample lot assambly and testing.

TYPICAL ELECTRICAL CHARACTERISTICS V+= 15V, V-= -15V and T4 = 25°C, uniess otherwise noted.

$W-201N $W-201G
SW-202N $W-202G
PARAMETER SYMBOL CONDITIONS TYPICAL N TYPICAL UNITS
“ON" Resistance Ron 10V S VoS 10V. IgS ImA 60 80 0
Turn-Off-Time tors T 00 200 ns
“OFF™ Isolation Iso OFF: 1 = 500kHz, R = 6800 58 58 a8
Crosstalk Cy { = 500kHz. R, = 68011 70 70 d8
NOTES:

1. Powaer supply and ground current specified tor switch "ON" or “"OFF".
2. Current tested 8t Vyy, = 2V. This is worst case condition.
3. Guaranieed by Rgy and leakuge tests.

—4- REV. A
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SW-201/5W-202

TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS
SW-201 S$W-202
ton/tosr SWITCHING RESPONSE ton/toss SWITCHING RESPONSE
i —ov
—-ov
TOP TRACE: LOQIC INPUT (5V/DIV} TOP TRACE: LOGIC INPUT (SV/DIV)
BOTTOM TRACE: SWITCH QUTPUT {IV/DIV) BOTTOM TRACE: SWITCH OHTPUT (1V/DIV)
OFF ISOLATION TEST CIRCUIT SW-201 WAVEFORMS
Va~ SVaus '
® 1 = 500K ML . /A o oV

Vv
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Y. 20 oot g Mmeen LOGIC INPUT N\ son
= 4 te,41- 20ne \ )
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SW-201 OUTPUT
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“OFF ISOLATION = 100 [m] Vo

o ton —*] e-torF

SWITCHING TIME TEST CIRCUIT

+13V

£ 9NITCH BUTPUT WAVEFORM SHOWN FOR Vg « CONSTANT wiTn LOGIC INPUT
WAVEFORM AS SHOWN. Vg IS THE STEADY STATE OUTPUT WITH SWITCH ON.
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SW-201/SW-202

APPLICATIONS INFORMATION

This analog switch employsion-implanted JFETs in a switch
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 fuli operating temperature
and input voltage range. Fabricated with Bipolar-JFET pro-
cessing rather than CMOS, special handling is not necessary
to prevent damage to these switches. Because the digital
inputs only require a 2V logic 1" input level, power-
consuming pullup resistors are not required for TTL com-
patibility to insure break-before-make switching as is most
often the case with CMOS switches. The digital Inputs utilize
PNP input transistors where input current is maximum at the
logic “0" level and drops to that of a reverse-biased diode as
the input voitage is raised above ~ 1.4V.

The “ON" resistance, Roy, of the analog switches is constant
over the wide input voltage range of - 15V to +11V with
VsuppLy = 15V. For normal operation, however, positive
input voltages should be restricted to 11V (or 4V less than the
positive supply). This assures that the Vgg of an OFF switch
remains greater than its Vp, and prevents that channel from
being falsely turned ON. Individual switches are “ON" with-
out power applied.

TYPICAL APPLICATIONS

OPERATION FROM SINGLE POSITIVE POWER SUPPLY
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