> ANALOG
DEVICES

Quad SPST JFET
Analog Switches

SW-201/SW-202

FEATURES

8W-201

¢ Normally “ON" for Logic 0 Input

¢ Improved Performance and Pin Compatible With DG-201,
LF11201/13201, HI201, and 1H201

$W-202

¢ Normally “OFF" For Logic 0 Input

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

Both SW-201 and SW-202

¢ Highly Resistant to Static Discharge Destruction
¢ Guaranteed Break-Before-Make Switching (torr < ton)
® Low “ON" Resistance ....................... 8002 Max
® Guaranteed RoyMatching .................. 15% Max
¢ Low Rop Variation from Analog input Volitage ..... 5%
® High Analog Current Operation ............ 10mA Min
¢ Low Leakage Currents at High Temperatures:
Ta=125°C .......ccennnnen. 60nA Max
Ta= 85°C ...ciiiiiinininnnn 30nA Max

¢ Guaranteed Switching Speeds:
ton = 500ns Max torr = 400ns Max
¢ Digital Inputs are TTL and CMOS Compatible
Dual or Single Supply Operation
e Available in Die Form

ORDERING INFORMATION !
OPERATING
Dip SWITCH CONFIGURATION TEMPERATURE
PACKAGE NC NO RANGE
16-PIN EPOXY  SW201GP SW202GP XIND
16-PIN SOL SW201GS SW202GS XIND
t  Burn-inis available on ial and industrial P @ range parts in

CerDIP, plastic DIP, and TO-can packages.

SIMPLIFIED SCHEMATIC DIAGRAM (ONE SWITCH)

GENERAL DESCRIPTION

The SW-201 and SW-202 each consist of four 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 monolithic IC results in a product with performarice
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 signal range will extend from ground to +32V,

The PNP logic inputs are TTL and CMOS compatible. Logic
input currentsare at micro-ampere levels which improves circuit
fan in.

PIN CONNECTIONS
16-PIN PLASTIC DIP
(P-Suffix)
16-PINSOL [

SW-201 CONTROL LOGIC SW-202 CONTROL LOGIC
LOGIC SWITCH LOGIC SWITCH
1 OFF 1 ON
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SW-201/SW-202

ABSOLUTE MAXIMUM RATINGS (Note 1)
-Operating Temperature Range
SW-201GP, GS, SW202GP, GS ........ccoeenue. —40°C to +85°C
*Junction Temperature (T) .. . weeeene =B5°C 10 +150°C
" Storage Temperature Range . .. 65°C t0 +150°C
P-Suffix —65°C to +125°C
Lead Temperature (Soldering, 60 sec) +300°C

Maximum Junction Temperature ..+180°C
V+ Supply to V- Supply 36V
V'+ Supply to Ground..... 36V
Logic Input Voltage .......c.ccccvanerrrerenas {~4V or V=) to V+ Supply
Analog Input Voltage Range ;

1070741 {141Vo 1T O V- Supply to V+ Supply + 20V

1% Duty Cycle and Driving All 4 Inputs with

500pusec Pulse ............. V~Supply =15V to V+ Supply + 20V
Maximum Current Through Any Pin .......cceevvecvncrninnnee 30mA
PACKAGE TYPE 8y, (Note 2) O UNITS
16-Pin Plastic DIP (P) 82 32 °CW
16-Pin SOL (S) %8 30 CW

NOTES:

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

2. @, is spacified for worst case mounting conditions, i.e., ®,, is specified for
dévice in socket for P-DIP package; el » is specified for device soldered to
printed circuit board for SOL package.

ELE‘CTRI.CAL CH'I'\'RAQTElR-IS‘f’I'!CS at vi= i1SV gndjTA = 25°C, unless otherwise noted,

Ground Current s or "OFE"

P SW-201G
- SW-202G
PARAMETER SYMBOL. CONDITIONS MIN TYP MAX UNITS
“ON" Resist "R VA= OV, Ig=1mA — 100 150 o
: esisiange. . . TON Va=£10V, lg=1mA — 100 150
Ron Match Between o VA= OV, Ip = 100uA; :
Raqn Match - - 20 %
Switches an Mate {Note 1)
’ ’ T . lg=10mA 10+ -
An, Volt R ) Vv, Note 6 v
alog Vo ?ge an?e A . B '_s=,‘~°‘""\( ) 10 15 _
Analog Current Range A . T Vg =110V ] 5 10 - mA
ARgy vs Applied Voltage ARg Vg £ 10V, Ig= tmA - 0 20 %
Source Current in Vg =10V, Vp =-10V,
wOFF" . Is «OFF, - = 10 nA
"OFF” Condition (Note 5
Drain Cusrent in [ Vg S0, Vp = 10V, _ _ 10 nA
“OFF" Condition o DOFE . (Note 5
Leakage Currentin 5.4 Vg=Vp = £ 10V, (Note 5) - o~ 10 nA
“ON" Condition Ip.oN. . s )
Logical “1” fnput Current N Vi = 2V to 15V, iNote 4) —_ - 10 HA
Logical “0" Input Current ~ Ine Vin=08 - 15 10.0 A
. T o _ See Switching Time
-On- —_ 340 700
Turn-On-Time o tow Test Circuit, ;Note 7) ne
) . . SeeFSwitchlnng Time
-Off-Til — 200 500
Turn-Off-Time . lore . Test Circuit, (Note 7) ne
Break-Befare-Make Time . ton-torrF “(Note 3) 50 140 - ns
Source Capécitance CgoF ~ Va=0V.(Note 5 — 7 - pF
Drain Capacitance Cp.0FF; Va = 0V, (Note 5 — 5.5 — pF
. C, +
Channel “ON" Capacitance DION: ™ Vg = Vp =0V, {Note 5) — 15 —_ pF
Cs.oN, ]
) Lo Vg =5Vpus: Ry = 6800,
™ " 1sol; — &8 - B
OFF" Isolation lso are . Gy = 7pF, = 500kHz, (Note 51 d
Vg = 5Vgus, Ry = 6800,
Crosstalk o] - 70 — dB
i G, = 7pF, f = 500kHz, {Note 5)
Positive Supply Current R K All Channels "ON", (Note 5) - 4 12 mA
Negative Supply ‘CUrrent I~ All Channels "ON", (Note 5, —_ 1 6.5 mA
: . " . All Channels "OFF",
Positive Supply Current 1+ —_ [} 12 mA
PRY 4 X (Note 5,
C _  All Channels “OFF", -
i - — 4 8
Negative Supply Current i Note 5) mA
n I u"o "
All Channels "ON’ _ 3 6 mA
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SW-201/SW-202

ELECTRICAL CHARACTERISTICS at V+ = £15V; ~40°C < Tp < +85°C, unless otherwise noted.

SW-201G
B o SW-202G
PARAMETER ~ ~  SYMBOL  ~ CONDITIONS =~ _ s e -MIN . TYP MAX . ]
Temperature Range Ta . _- B ) i 7 A -
VA= 0V, Ip .
N a
'ON" Resistance B Ron Vo= £10V,Ip=1mA _ - — s
Ron Match Between Va=0V, Ip = 100uA; T
M - %
Switches Fon Mateh _(Note 1), N - L .
lg=1.0mA .
t v
Analog Voitage Range , /\,}7 ) ig=1 oma ! (No e 6) ) ) o . ) ) )
Analog CurrentRange 1, v§.=i_1q.ov‘ ~ . - mA_ .
Vg < +10V
ARgy With Applied Voltage ARon 5 - 15 - %
. e e L ls= 1mA - = et Luti. muon . smoa AT T Nt [P

. Vg =10V, VD——-10V, ) ) , o ) -
18 .0FF) (Note 5) .- - =
o _Ta = Max. Operating Temp. _ T

Source Current in
“OFF" Condition

Vg= Vp=-10V,
Drain Current in g =10V, D= [}

“OFF" Condition BRICC ;_':"‘;";’x -Giing T L el Sl =
teakage Current in o Isony + ~ Vg=Vp =110V, (Note 5) ) o - _ _
“ON” Condnlon L LDVIQ_Ny _ . . Ta=Max Opera(lng Temp, . e _—_é; e s L
Logical "1" input Voltage __Mnn (Notes) - _ i -~
Logic “0" Input Voltage VinL . -
Logical “1" Input Current _ ipy L=
Logical “0"Input Current Iy ., = 5

- = - See Switching Test Circuit, -
Turn-On-Time , :F,N o iNote2) g- L

I - - See Switching Test Gircuit, -

Turn-Off-Time - o tore (Note 2:7 9 . e aa -“Ijsv_‘ .
Break-Before-Make Time. ton-topp  ~  (Note3) . . . ns. N
Positive Supply Current ) _All Channels "ON", (Note 5; . [ A

Negative Supply Current

- _._ A crhvanr_lel_s.“gN", {Note §)

. All Channels "OFF”,
it ly Current i+ —_ —_
Positive Supply en - o (NoteS). ] - ]

— e can S SO S

) . All Channels "OFE", i )
Negative Supply Cquﬁnt I . , ‘.Ndie 5) 8 v = —

All Channels “ON"
Ground Current e 1Y . : 'or‘gFF“ s - R . R . e

NOTES: B
1. VA=0V, Ip=100uA. Specmed asa percentage of Rayepage where
Ron1t Rona + Rong + Rone
Raverace = 3

Guaranteed by design. . : s
Switch is guaranteed by design to provlde break -before-make. operat:on L I . . . )
Current tested at Vyy = 2V. This I$ worst case condition. - . .- - - S
Switch being tested ON or OFF as indicated, V=2V or V,NL 0.8V, per '
logic truth table, - - - -
Guaranteed by Ry and leakage tests. For normal operatlon analoq signal
voltages should be restncted to less than (V+) -4V, . . o .
7. Sample tested. e e - -

Il ol Sl

2
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SW-201/SW-202

DICE CHARACTERISTICS
1. INt 9. IN3
2. D1 10. D3
3. St 11. 83
4. V- (SUBSTRATE) 13. Vs
5. GND 14. S4
6. S2 15. Da
7. D2 16. ING
8. IN2
(2.565 X 2.464 mm, 6.320 sq. mm)
WAFER TEST LIMITS at V+ =15V, V— = —15V, Ty = 25°C, unless otherwise noted.
SW-201N SW-201G
8W-202N SW-202G
PARAMETER SYMBOL CONDITIONS LIMIT LIMIT UNITS
“ON" Resistance Ron —10V S Vo< 10V, Ig < 1mA 80 100 1 MAX
Ron Mismatch RonMatch  Va =0V, Ig< 100pA 15 20 % MAX
ARgy VS Va ARqy 'Vg< 10V, Ig= TmA 15 20 % MAX
Positive Supply i+ (Note 1) ] 10.5 mA MAX
Negative Supply Current - {Note 1} 8 7 mA MAX
Ground Current Ia 4 4 mA MAX
Analog Voltage Range Va lg = 1mA (Note 3) t10 £10 V MIN
Logic *1” Input Voltage ViNH (Note 3) 2 2 VMIN
Logic "0 Input Voltage VinL {Note 3) 0.8 0.8 ’ V MAX
Logic "0” Input Current e OV SV <08V 5 5 uA MAX
Logic “1" Input Current liNH 2V <V =15V, (Note 2) 5 5 A MAX
Analog Current Rande Ia Vg =10V 10 7 mA MIN

NOTE:

Electrical tests are performed at wafer probe to the limits shown. Due to variations in assembly methods and normal yield loss, yield after packaging is not
guaranteed for standard product dice. Consult factory to negotiate specifications based on dice lot qualification through sample lot assembly and testing.

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

SW-201N SW-201G

SW-202N SW-202G
PARAMETER SYMBOL  CONDITIONS TYPICAL TYPICAL uNITS
“ON" Resistance Ron ~10V S Vo< 10V, Ig< TmA 60 60 a
Turn-On-Time ton 340 340 ns
Tusn-Off-Time tor 200 200 ns
Dr ::F? lg;:r:n:n I oFF) Vg =10V, Vp = - 10V 03 03 nA
“OFF" Isolation lsoworr 1= "500kHz, Ry = 6800 58 58 dB
Crosstalk cr f = 500kHz, R, = 68001 70 70 dB
NOTES:

1. Power supply and ground current specified for switch “ON" or "OFF".
2. Current tested at V,y = 2V. This is worst case condition.
3. Guaranteed by Rgy and leakage tests.
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SW-201/SW-202

TYPICAL PERFORMANCE CHARACTERISTICS

Row (62)

“ON” RESISTANCE vs SWITCHING TIME vs - SWITCHING TIME vs
ANALOG VOLTAGE (V,) TEMPERATURE ANALOG VOLTAGE
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 SW-201/5W-202
TYPICAL PERFORMANCE CHARACTERISTICS

i v SW-201 ‘ SW.202
‘OM/QQEE SWITCHING RESPONSE _ " ton'torr SWITCHING RES_PONSE

B ¥

ruERRRET-

TOP YRACE! LOGIC INPUT (BV/DIV) : TOP TRACE: LOGIG INPUT {5V/DIV}
: - BOTTOM YRACE: SWITCH OUTPUT (V/DIV) . BOTTOM TRACE: SWITCH OUTPUT {1V/DIV)
OFF ISOLATION TEST CIRCUIT SW-201 WAVEFORMS
Va“EVams
@* = 500kHz
s )
3/‘ O Vour *
< _I_ < 356V
. va Swmn “Sw=wmon LOGIC INPUT \| Y
> Cu=TpF > tr,t<20ns K 50% y;
{ ov =
. 0.1
v SW-201 QUTPUT
A
“OFF" ISOLATION =20 LOG | o—— -
™ [Vour] Vo 08V
&V
¢ ¢
- ‘oN OFF
. . ¢
SWITCHING TIME TEST CIRCUIT
- - ’ *SWITCH OUTPUT WAVEFORM SHOWN FOR Vg = CONSTANT WITH LOGIC INPUT
sy . " WAVEFORM AS SHOWN. V) IS THE STEADY STATE OUTPUT WITH SWITCH ON.
T Yosta Ry + 1ps{ON)
SWITCH SWITCH
INPUT v oUTPUT
84 4]
Vg = -8V O———————— 0] A o
|
I R c
IN. L L
3 __D______,__J . 1K 13.5pF
Logic SW-202 WAVEFORMS
INPUT 1’ 1'
. -1V
REPEAT TEST FOR INy, INy, AND INy *
. 35V [ \
- LOGIC INPUT
- tr,t1<20ns 50% K
' .. ) L : ov
. {Coivg
CROSSTALK TEST CIRCUIT °
. . SW-201 GUTPUT
Va=5Vpys vo L-0.9V,
@f = 500kHz o Vor BV
o4 4 S
>
%\4) v S CL=TpF _L Sm-aon e—ton—»| —tore |
5 ’\/A by VS;
é _L S p - es0n *SWITCH QUTPUT WAVEFORM SHOWN FOR Vg » CONSTANT WITH LOGIC INPUT
Cy=Tpr -l: sh WAVEFORM AS SHOWN, Vg IS THE STEADY STATE OUTPUT WITH SWITCH ON.
CROSSTALK=20L0G ~2L
Vo1 v
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SW-201/SW-202

APPLICATIONS INFORMATION

This analog switch employs ion-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 fuil 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 voltage is raised above = 1.4V.

The “ON" resistance, Rop, of the analog switches is constant
over the wide input voltage range of —15V to +11V with
Vsuppry = *15V. For normal operation, however, positive
input voltages should be restricted to 11V (or 4V iess 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

PROGRAMMABLE GAIN NONINVERTING AMPLIFIER WITH SELECTABLE INPUTS

OPERATION FROM SINGLE POSITIVE POWER SUPPLY
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