Sleont _'. B " DG243
Monollthlc General Purpose
CMOS Analog Sw tch_m

~ -+ Ta51=11
FEATURES ‘BENEFITS o 5 - . APPLICATIONS v :
® PLUS-40 Process ® Reduced Power Supply ® Programmable . Qain
e Make-Before-Break ] Cénslderations Amplifierg’
Operation . ® Reduced Switching Noise ® Analog Multiplexing i
e Full Rall-to-Rall Analog ® Reduced Need for Buffers ® Servo Control Systems
Signal Range ® Pull-Up Resistors Not ‘
® True TTL Compatibility " "Required” .
DESCRIPTION o . . 2 - * e
The DG243 is & monolithic dual SPDT analog switch with a high breakdown voltage rating-of 40 v, Angoont
designed for general switching applications in epntax!al layer prevents Iatchup. ol

communication, Instrumentation,. and’ process = gacn switch conducts equally well In both. dire
control systems. Featuring make- before-breakl . when ON, dnd blocks. up to. .30 Volts peak to-p

action, the DG243 can be used Ih 0|089d |00P " when OFF. ON resistance I fairly flat over the full
systems to switch gain or bandwldth networks . +15Vanalog slgnal range

without opening the loop. oL t- S Packaging for this device lncludes a 16-pln CerDIP

B - and plastic options. Performance grades lnclude
The DG243 Is designed on the Slllgonl)g RPLUS-40 . . military, A suffix (~565 to 126°C) and oommerclal C

CMOS process to combine low power dissipation suffix (0 to 70°C) temperature ranges. . -
PIN CONFIGURATION : . ) . FUNCTIONAL BLOCK DIAGRAM

Dual-In-Line Paokagg

’ Two SPST Switohes per Package*

Top View

Order Numbers: ) Truth Table e
CerDIP: DG243AK, DG243AK/883 Loaic | SW1_ |- swa P
Plastlc: DG243CK, DG243C) = - i SW2' | Sw4 oo -
_ g 0 OFF ON
1 oN OFF

Loglo 0" < 0.8 V
Logle 1" > 2.0 V

*Switches Shown for Loglc *1* Input




DG243 Sliconix .
Incorporated

ABSOLUTE MAXIMUM RATINGS . = . . T-51-11

Voltages i-e‘f'erenced to V- - Storage Temperature (A Suffix) ..... voaer . =65 to 150°C

VA e e e 48V
v . e L HGND 0.3 V) to 44V
GND tvvsinrereerinir e doeresieiseeranaraidiie 26V
Digital Inputs® Ve, Vp .. .... .. =2V to (V+ +2V) or

Cieerats e eane

Ciasssirisacrsessenass 30 MA, whichever oocurs first
Current, Any Terminal Except SorD ....... crees 30 MA
Continuous Current, SOr D ...vvvsciisrvinesis

Peak Current, S or D )
{Pulsed at 1 ms, 10% duty cycle max) ..,...... 100 mA

"16-Pin CerDIP** -.......

(C Suffix) «vvvvuive.. -65 t07126°C

Operating Temperature (A Suffix) 455 fo 125°C
(C SufflX) .\usviriesn ~Qt0 70°0C

EERERREE]

R

Power blsslpatlcn‘

e e B00:OW
16-Pin Plastio DIP*** .,...0iuiuieviuinnin., 450 MW

* Al leads soldered or welded to PC board.. -
** Derate 12 mW/°C above 75°C. .
*** Derate 8 mW/°C above 75°C,

ELECTRICAL CHARACTERISTICS? ..

.. Test Conditions

V== 115
GND = 0
V=5V

V=18V
’ \

symeoL| ©*

PARAMETER

oo

Unless Otherwlse Specified:

LMITS . - e | e
1=25°C . o - .
= A (o3 .
2=125.85,79°c SUFFIX SUFFIX—; .
3=-55,-0°C  |-55 to 126°C

Analog Signal Bange ® | |VanaLoa 1,23 15 18 B A
Drain-Source s Vp=t10V 1,3 30 ‘50 .50 | o
ON Reslstance DS(ON) lg =10 mA 2 . 75 ) +78
i T Vg=14V 1] 02 1 1
Source OFF i Vp=-14V 2 | 100 100
Leakage Current 8(OFF) g -
Vg=-14 V 1] -03 | -1 -1
Vp= 14V 2 -100 | - ~100
Vg=-14V 1| 017 1 1
Drain OFF . : Vo= 14V 2 < 100 . 100 _
Leakage Current lo(ore) : . .nA
Vg= 14V 1 ~0.35 -1 -1.
Vp=-14 V 2 -100 ~<f =100
: 1005 | | 2. P
Drain ON Ve=Vp =14V 2 = 2004] - | 200
Leakage Current Ioton) - P T
: i Vg =vp = - 1| -0.08 |2 - | -2
b Vs=Vp=-14V 2 <200 -200
Input Current with . - =
Input Voltage HIGH lnn Vi =2.0V o | _1; ! .
BAT
Input Current with _ 1 |-0.005 | -1 1 -1 |1
Iput Voltage LOW finw Vv =0.8Y 2 IC FER T I




ELECTRICAL CHARACTERISTICS 2 R

Test Conditions ... - LIMITS L oRf
Unless Otherwise Specitied: [T=25°C A = E
Vi =415V 2=126,85,70°C | sUFFIX | SUFFIX

V-="-15V 3=-55,0°C__ " |-55 to 125°C| 0 to 70°C

PARAMETER

SYMBOL

1 250 : 6§00 700

Turn-ON Time ton .
See Switching - R - i ne
Time Test Clrcuit ) X
Turn-OFF Time togr S 11 390 | - 1000 1200
G = 1000 pF, Vggn =0V " * :
Charge Injection Q i Rgen=0Q - 1 60 _ ) pC:
Source-OFF Capacltance Csorm | ) 1 16 .
. \/_D;‘-Vs= ov g . == .
Drain-OFF Capacltance | Cpopr) e ViN=0V 1 17 B S
i f =1 MHz . " R
Channel ON Capacitanoce CD(ON) N % 0o & 1 45 - -
Cson) S ;
OFF Isolation®, SVn=5V, zi=150 ) 1| s i R M
N — Do e dg
Crosstalk .

(Channel-to-Channel) Vez20Vit=iMHz | 4 }-g9 [ ol | ’

Positive Supply Current I+ A 1 180 1 300 . 3_90
Negative Supply Current - . : 1| -150 | -300] © [ -s00{- e B :

: All: Channels ON or OFF - —] kA
Loglo Supply Current I 1 100 300 300'
Ground Supply Current lano i | -140 | -300 -300 .
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additlonal information.

b. The algebralc convention whereby the most negative value Is a minimum and the most positive a maximum, ls used [n
this data sheet, . P 4 LA =
uction test,

o. Guaranteed by deslgn, not subject to '\Pro
- d. Typloal values are for DESIGN AID O LY. not guaranteed nor subject to production testing.-
e, VN = Input voltage to perform proper function. :
For Logle “1* - Vyyy =2.0V
For Logle *0* - VL = 0.8 V



ICMKC
9 Capacltors
6 Reslstors

et 107 mils
Pad  Functlon
No.
4 U i i 1 Dran
15 ) %2 3 Dran3
: 4 Source 3
16 5 Source 4
] Drain 4
8 Drain 2 -
9 Source 2
10 Input2 . -
11 V4 (Substrate)
1 12 v -
3 13  GND-
: 14 v-
o 4 6 6 16  Input 1
LR 16  Source
1 20X -
* 33 N-channel enhancement MOSFETs .
9 Diodes

31 P-channel enhanoement MOSFET

SWITCHING TIME TEST CIRCUIT

Switch output waveform shown for Vs = constant with logic input waveform as shown. Note that Vs may be +
or - as per switching time test circuit: Vo Is the steady state output with switch ON. Feedthrough via‘gate
capacltance may result In spikes at leading and trailing edge of output waveform.

t <20 ns

BV +15V oLt

-tg<20ns

le Input waveform Is lnverted for
tches that have the oppoalte loglo

NOTE: L

sense control, s
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CHARGE INJECTION TEST CIRCUIT
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?

4 8Vo 2
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AVy = measured voltage error dus to charqe lnjeotlon
The charge Injectlon In coulombs is AQ = C._ XAVp °
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APPLICATIONS

The make-before-break operation of. the DG243 impedance of the gain setting resistors 10 ki 1 kQ,
provides simple translent suppression in thess two 100 Q shunt the injected “charge " to “ground
important applications, minimizing translent effects - occurring - at -the

Figure 1 shows a minimum amount of giitching inverting input of the op amp. Consequently, these
during changes of gain states. The relatively low translents are not amplified to Vourt.

Vin

10 kO A
VOUT - o.%g
VU N

CLEAN TRANSITIONS NO GLITCHES
DUE TO CHARGE COUPLING

-
i 100 k2
1/2 DG243 =

Figure 1. Improving Translent Response In Programmable
Galn Amplifiers. “Qetting Rid of Glitches”.

Figure 2 takes advantage of the make-before-break
operation of the DG243 by shorting transition
current to real ground instead of virtual ground. The

best results are obtained by selecting an op amp -
with the proper offset voltage specification.
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Flgul{e 2, Minimizing Glitches In Audio Switching




