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TTL Compatible CMOS Analog Switches

General Description

Maxim's DG300-DG303 and DG300A-DG303A CMOS
dual and quad analog switches combine low power
operation with fast switching times and superior DC
and AG switch characteristics. On resistance Is less
than 500 and is essentially constant over the analog
signal range. Device spegifications are ideal for battery
powered circuitry. ’

These switches are available in a variety of formats as
outlined below in the Pin Configurations section. The
switch control logic inputs are fully TTL and CMOS
compatible. Also featured are “break-before-make”
switching and low charge injection. -

Maxim’s DG300-DG303 and DG300A-DG303A families

are electrically compatible and pin compatible with
the original manufacturer's devices. All devices will
operate with power supplies ranging from +5V to
+18V. Single supply operation is implemented by
connecting V- to GND. -

Applications

Portable Instruments

Low Power Sample/Holds

Power Supply Switching
Programmable Gain Amplifiers

SPDT and DPDT Functions

Process Control and Telemetry -

T-5)-11

4 Monolithic Low Power CMOS
4 Latch-Up Proof Construction
4 Fully Compatible 2nd Source
4 Low On Resistance, <50Q
& Fast Switching Time -
4 V' to V- Analog Signal Range
¢ Single Supply Capability *

- Features

Orde’ring' infoimation

PART TEMP. RANGE

~ PACKAGE
DG300C/D 0°C to #70°C  Dice
DG300CJ 0°C to +70°C 14 Lead Plastic DIP
DG300CWE 0°C to +70°C 16 Lead Wide. SO
DG300CK 0°C to +70°C 14 Lead CERDIP
DG300BWE  -25°C to +85°C 16 Lead Wide SO
DG300BK -25°C to +85°C 14 Lead CERDIP
DG300BA -25°C to +85°C 10 Lead Metal Can
DG300AK -55°C to +125°C 14 Lead CERDIP
~DG300AA  -55°C to +125°C 10 Lead. Metal Can

_ (Ordering Information Is continued on last page.)-

Pin Configurations

Top View
Dual SPST DG300/DG300A " Dual DPST DG302/DG302A
V* [SUBSTRATE AND CASE) ” E_U—%g; 'QSE_V_%:’ -
mE 7 T
e [ [ 5 o=y Lo fm; -
$, 5 i (18, - - 0, O] ' El‘:mﬂz . )
| T S [T0] NC § & — Iﬂsﬁ, ;
i, Ce}—>-4 L~—f3] IN, s S i 1A
GND [T 8y~ GND (7] [Ty~
[ switch Toac | wwicn
OFF [ OFF
oN ) 1 ON
SPDT DG301/DG301A Dual SPDT DG303/DG303A
V* (SUBSTRATE AND CASE} v v NC [T -t 1] v+
T E— (1] 34
e b it G
o 5, s it st T4
NG (5] NG o O 131N,
INCE] L eND @ - v
GNOCT V- »
aWiToH1 | SWiena ' woaie | SUTERT | Swwens
OFF oN [3 OFF oN
ON OFF 1 ON OFF
Switch states are for Lagic "1” inputs (Postive Logic).
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TTL COmpatlble CMOS Analog Sw:tches

ABSOLUTE MAXIMUM RATINGS
Voltages Referenced to V™ . . -
Vv* (DG300-DG303) .
V* (DG300A-DG303A) .....
Dlgltal lnpuls, Vs Vo (Note 1) ....... -4y o (Vt+ 4V) or
- 30mA, whlchever occurs first.
Current, Any Terminal Except SorD ..ic.ivevve.. 30MA
Contlnuous Current, SorD ....i.chvveesns von 30MA
(Pulsed at 1msec, 10% duty cycle max) . 100mA
Storage Temperature (A & B Suffix) ..... -65"0 to 150°C

Lead Temperature (Sbldenng 10 sec) cedeareians

.Operahng Temperature (A Suiflx) veii... -55°C to 125°C

(B Suffix).. . ~25°C to 85°C.

- (G Suffix) ....... +...0°C to 70°C

+3QO°C
Power Dissipation*
Cerdip (K) {Derate H1mw/°C above 75° C) cireans 825mW
Plastic DIP (J) (Derate 6.5mW/°C above 25°C) .. 470mW
Metal Can (A) (Derate- 6mW/°C above 75°C) ..... 450mW

* Device mounted with all Ieads soldered or welded to PC

(C Suffix) ...... ,.. -65°C t0.125°C

board. * ) -

Stresses listed under “Absolute Maximum Rarlngs may- be applied (one at a.time) to devices without resulting In permanent damage. Thése are

stress ratings only, and functional operation of

specifications Is not Implied. Exposure to absolute maximum ratings conditions for eéxtended periods may affact device reliability.

ELECTRICAL CHARACTERlSTlCS (V' = +15V, V"'= -1V, GND'= OV, T, = 25°C, unless otherwise indicated)

@ device at these or any ather conditions above those Indicated in the operational sections of the

. DG300-DG303A DG300-DG303B/C
PARAMETER ' SYMBOL TEST CONDITIONS | DG300A-DGI03AA | DGI00A-DGIOIAB/C UNITS
- I MIN TYP MAX | MIN TYP MAX :
7 - T (Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range- | Vanaloa| ls = 10mA, V), = 0.8V or 4.QV 7 -15 7‘ B |- 15 -V
Drain-Source -1 Ig = ~10mA, Vg = 10V a0 50 30 8 |
ON:Resistance rDS(°") I = 10mA, Vg = -10V 30 50 - 30 50
%| Source OFF | Vg=1aV,Vp=-14v | 01 i o4 5
£ | Leakage Current St Vi o r0-*3V Vg=-MV,Vp=14v | -1 -01 5. _-0d
& [ Orain oFF | Vi, = 40V | Vs = 14V, Vp = 14V 01 1 o 5 A
Leakage Current. Dlofl) V=14V, Vp=-1av | -1 -01 5 -04
Drain ON o Vp = Vg = 14V 01 1 01 5
* | Leakage Current D(on) Vg = Vg = -14V T3 01 -5  -01
Input Current/ Vi, = 5.0V -1 -0.001 -1 0001
5| voitage High [T
2| Voltage High S| Vi =18V . 0001 1 000t 1 | .
H . = " -
£ {;‘oﬁt";gg‘fggj“/ e | Vie=OV - 0001 -1 -0.001
Turn-ON Time ton 150 . 800 150 300
i I o See Switching Time Test Gircuit
Turn-OFF Time Lo - ) 130 250 130 250
' : See Break-Before-Make ) o ns
ﬁ:’teear::;lBefore-Make toato | Time Test Circuit 50 50 -
) - DG301(A)/DG303(A) Only o
Charge Injection Q Ci. = 10nF, Ryen = 00, Vg = OV 12 12 pC
Source OFF :
1o ; Cs Vg =0V 14 14
E Capacitance foff) f= 1MHz,
Drain OFF . Vi, = 0.8V _ . :
E Capacitance Coot " or Vo =0V 1'? . "
Channel ON _ Coun t| AV Loy © © PF
Capacitance Chon)_ s ' " T - -
- ‘ Vi = OV 6 6
Input Capacitance C f = iMHz = -
‘nput bapacliancs 1 V,, = 15V 7 7.
Off Isolation (Note-4) 62 62
Crosstalk ' ¥'" . 10 Y/ iy -fﬂ(gOOkH i - 9B
(Channel to Channel) s 1 Vaus 17 z - n :
(See Notes next page). . -
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TTL Compatible CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (Contlnued) e
(V* = 16V, v~ = ~15V, GND 0V, T, = 25°C, unless otherwnse mdlcated) Tie .

Lo

DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C

D Ns - : — UNITS
PARAMETER SYMBOL TEST CON ITIO W Tve wax | I Tve x|
: T ) - L(Note 2)(Note 3y  [(Note 2) (Note 3)
Posmversuw'y'» ; -"“ RE g “f; 028: 05| .- 025 05 | mA
Current - Vi, = 4V (One Input) _ o IR 7
IL Oth ) o SN
> | Negative Supply r (AlLO ers = 0) R 0 <0001, - | 10 -000r
g2 Current R 2001 - e ,
3 Corran PPV 2 Tt s T oo o o T 000t 107 | A
Vin = 0.8V (Al Inputs) ., - 4
Bogative Sup ply o r < . - -10 -0.001 -10 -0.001 -
Current . _

ELECTRICAL CHARACTERISTICS (Over Temperature) ) h
(V" = +15V, V" = 15V, GND = 0V, T, = Over Temperature Range, unless otherwise indicated)

DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C

(v)eoenas(v)zoena/(v)Loends/(v)ooend

PARAMETER SYMBOL TEST 'CONDI‘TIONS - - - UNITS
. B e At - | MIN TYP MAX|MIN TYP MmaX |
- ) . . (Note 2) (Note 3) (Note 2) (Note 3) .
Analog Signal Range VANA,_OG Is = 10mA, V;, = 0.8V or 4.0V =15 . - 15-] -15 15 v
Drain-Source . N Is = -10mA, Vp = 10V N R ‘o
ON Resistance 7 DS(on) - lg.= 10mA; Vp, = -10V| 75 = 78 "
5| Source OFF . [ . : [Ve=14V, Vp=-1av | - - 100 | 100
k= | Leakage Current Sttt | Vi, = 0.8V Vg = =14V, Vy = 14V | -100 -100 v .
S T - ~ - - - - - .
@ | Drain OFF oo | Vie=40v | V= -1V Vp=14V. | - - 100 . 100
Léakage Current Dot} | Vg =14V Vp=-14V | -100 - -100 -
Drain ON - ] Vp=Vss ol Lt 100
Leakage Current D(on) Vp=Vg=-14V -200 -200
input Current/ | Vip =50V -1 | -1 7
§ Voltage High INH v, = 15V - y — o .
. - - B s H
Z | Input Current/ _
Voltage Low fine Vin = OV -1 -10
Positive Supply I* ] ) : 1 1 mA
Current Vi, = 4V (One Input) . -
» | Negative Supply - (All Others = 0) _ - oni
18| current y 00 f7 200
[ —— - ——
= | Positive Supply " N T
? [ current ! i ;o 100 C 200 | wA
Negative Supply Vin =.0.8V (All Inputs) SRR =
Current : ~100 -200

Note 1: Slgnals on Sy, Dx, or INy exceeding V" or V- wm be clamped by internal diodes. Limit diode forward current to

. maximum current ratings.

Note 2: The algebraic convention whereby the most negative value isa mlmmum, and the most posiﬁve value is & maximum
is used in.this data shest.

Note 3: Typical values are for DESIGN AID ONLY, hot guaranteed nor subject to production testmg

Note 4: OFF isolation = 20 Iog_:ll_ Vg = input to OFF switch, Vp = Output. CoT
[} et
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TTL Compatible CMOS Analog Switches

ros(oN) vs. Vo AND

TEMPERATURE
100 T T T T 1
v =45V |
¥ = -15¢
80
60
+125°0
4 i 42500
5590 1
2

0 ]

45 -0 5 0 5 10 15 .
DRAIN VOLTAGE {VOLTS)
SWITCHING TIME
vs. TEMPERATURE .

220 — r
N =4 -
" Y = 40 -
v "“=+
F60 L sov -l0K ‘:'
w 140 Lywe
= -
F 120 e ]
£ 100
S w0
5 60
]
.4
2
0

55-35-15 5 26 45 65 85105 125
- TEMPERATURE i°CI

fDS(ON) vs. Vp AND

Typical Operating Characteristics

OFF ISOLATION AND INSERTION

POWER SUPPLY VOLTAGE LOSS vs, FREQUENCY
e 100
00 | AV = +15Y V- = 216 i
B) V* = +10V V- = 10V = & N OFF P
< Fovzasuv-= s g " lstor TR -t E|F
ol 0 Ve =4BU V-3 50 oy ™ L= INSERTION }-4
— AN ] L0ss =
@a = 60 -§
Z w 1 ¥ 3 oo se o
= - 1 = L= 1
T PNl &+ 40 ?LI Tl 1k - =
& N i - o Ll “ s
S _|B o T I | a
- 2|3 20 | v = +15Y V- =-I5V])| N =
: A Cuuan = 3pF =
2 Ta=+25°C — Vs =1 Vaws ~ -
Al W o L LLit 1 uin
45 -0 -5 0 5 10 1§ VO 0 i

" ORAIN. VOLTAGE (VOLTS}

SWITCHING TIiME AND
. BREAK-BEFORE-MAKE TIME
vs. POSITIVE SUPPLY.VOLTAGE

FHEOU_'EHCY 7). .

SWITCHING TIME

0 5 10 15
- POSITIVE SUPPLY VOLTAGE [VOLTS) -

7 vs. NEGATIVE SUPPLY VOLTAGE
w 500 * 250

A v

w T = +25°C _| = +25°C |
: L m i = saav
e topr N VN = OV = NL = 7
F 30 ' £ 150 PNglow

Z \ 2 o]

= =

2. 200 £ 100

s TN g

= . 2

E 100 . 5

g { tom DG301/DG303 ONLY 0 ] 1
z -5 0 -5

NEGATIVE SUPPLY VBLTAGEA(VULT'S-I 7

Test Circuits

AV

R

Rgen " s J 8 -
_E«M——x—o( A—l-—l—o Vo .
= Vits ! o = 10nF
e —= ] A L
;_'.- 4 18x I V - - bl .
- : Ry ON oN - 27
- OFF -
. @ o [
Avg = A MEASURED.VOLTASE ERROR GUE TO CHARGE INJECTION
THE EAROR VOLTAGE IN COULOMBS IS A0 = B X AV .
Figure 1. Charge Injection Test Circuit.
12-40 ' MAXI VI
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TTL Compatible CMOS Analog Switches
| Test Circuits (Continued)

LOGIC “1" = SWITCH ON

. ) ST 7
g/ Yy i ' T v T swmen
AT ;Fso% * ’ S % 0 QUTPYT
. oy : B Vai jav °32 - o A. _°D, — 7, N Vor
Vit V2= 3V o————o’r o _L ~0 Vi
/ \ ¥ Y i
y , 4 |regme Lo Loy
swircw o Vo J k " _D"D' T L ath Sumth3 TazuF Taab;
oureur OV . - - 7 7
Y INBUT _Lgnn_ . lV‘ i -
st " s = =W )
UTPUT P .
—>' <ty
Figure 2. Break-Before-Make Time Test Circuit SPOT (DG301(A), DG303(A)). - . -
LOGIG “1* = SWITCH ON T . - .. o
Uy v""'( Y v SWITCH
y<am o A \ : . - o OUTPUT

<

Vg = 3V 0~ I 4 L]
. . - - i R % I [
- —~| }-4 311;'0 I 33pF
s N — =T
0 S 8 - Leic _L ¥ S
) - . = INPLT _aun :

-5 -

Figure 3. Switching Time Tast Circuit. App Iicé tion In formation

All DG300 family switches will operate with 45 to The on resistance variation with analog signal and
+15V power supplies. They can: also be used with supply voltage is shown in the -Typical Operating
single ended power supplies ranging from +10V to Characteristics graphs. The temperature coefficient
+30V where the V- terminal is connected to ground. of Roy is typically 0.5%/°C. Typical on resistance
In either case analog signals ranging from V* to V- matc?nng from channel to channel Is 10%. In addition,
can be. switched. . Table 1 outlines soriie typical parameters. for single
supply operation. .

Table 1. Typical Single Supply Parameters’

(v)eoevar(v)zoevar(v) Loeo'a/ (v)ooeda

V* SUPPLY VOLTAGE (V'=0vV) .
. +10V L +20V +30V

Switching Time (R, = 1kQ)

ton : o © 190ns 150ns 110ns 70ns

torr- 40ns 40ns - 40ns- 40ns
On Resistance ) ) )

VeianaL = +1V 710 510 420 310

Vstanat = V'/2 -] 770 540 430 300

Vsianas = V* : 840 630 , 540 430
Input Logic Levels 0.8V, 40V 0:8\/, 4.0v 0.8V, 4.0v 0.8V, 4.5V

The charge injection test circuit is. shown in Figure 1, Table 2. Charge Injection (+15V Supplies)
Table 2 lists the typical injected charge for DG300

series switches with various input voltages. ___ANALOG INPUT INJECTED Q -
o +1o0v: ~ 4pC ’

+6V : 8pC

SV . 12pC

-8V - 8pC

=10V 5pC

MAXIN | , , o 201 o
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TTL Compatible CMOS Analog Switches

Chip Topography

DG300  DG3o1

— DG302/303
DIEPAD | pgagoa DG30IA  DG302A/303A
a NC. NG.- s3
b - D1 D1 D3
c D1 8 D1
d s1 - INt St .
o |° Nt IN1 IN1
f Vv v*
g @ND GND GND
h v v v
[ N2 GND IN2
j s2 v s2
k D2 s2 D2
I D2 D2 D4
m NC. N.C: s4
- n v v v

Ordering Information (continued)

PART TEMP. RANGE PACKAGE PART TEMP. RANGE PACKAGE
DG300AC/D 0°C to +70°C  Dice _ DG302CWE. 0°C to +70°C 16 Lead Wide SO
DG300ACJ 0°C to +70°C 14 Lead Plastic. DIP DG302CK 0°C to +70°C 14 Lead CERDIP
DG300ACWE 0°C to +70°C - 16 Lead Wide SO DG302BWE  -25°C to +85°C. 16 Lead Wide SO
DG300ACK 0°C to +70°C__ 14.Lead CERDIP DG302BK -95°C to +85°C 14 Lead CERDIP
DG300ABWE  -25°C to-+85°C _ 16 Lead Wide SO DG302AK -55°C to +125°C 14 Lead CERDIP
DG300ABK -25°C to +85°C 14 Lead CERDIP " DG302AC/D 0°C to +70°C Dice =
DG300ABA -25°C to +85°C 10 Lead Metal Can DG302ACS 0°C to +70°C 14 Lead Plastic DIP
DG301C/D 0°C to +70°C- Dice . . DG302ACWE 0°C to +70°C - 16 Lead Wide SO
DG301CJ 0°C to +70°C _ 14-Lead Plastic DIP DG302ACK 0°C to +70°C 14 Lead CERDIP
DG301CWE 0°C to +70°C 16 Lead Wide SO DG302ABWE  -25°C fo +85°C - 16 Lead Wide SO
DG301CK 0°C to +70°C 14 Lead CERDIP' DG302ABK —25°C to +85°C 14 Lead CERDIP
DG301BWE  -25°C to+85°C 16 Lead Wids SO DG303C/D 0°C to #70°C  Dice ,
DG301BK -25°C to +85°C 14 Lead CERDIP DG303CJ 0°C to +70°C  14.Lead Plastic DIP
DG30Q1BA —25°C to +85°C 10 Lead Metal Can DG303CWE 0°C to +70°C 16 Lead Wide SO
DG301AK -55°C to +125°C 14 Lead CERDIP 'DG303CK 0°GC to +70°C 14 Lead CERDIP
DG301AA -55°C to +125°C 10 Lead Metal Can’ DG303BWE  -25°C to +85°C 16 Lead Wide SO
DG301AC/D 0°C to +70°C_ Dice DG3038K -25°C to +85°C. 14 Lead CERDIP
DG301ACY 0°C to +70°C_ 14 Lead. Plastic DIP DG303AK -55°C to +125°C 14 Lead, CERDIP
DG301ACWE 0°Cto +70°C 16 Lead Wide. SO DG303AC/D  0°C to +70°C  Dice
DG301ACK 0°C to +70°C 14 Lead CERDIP DG303ACS 0°C to +70°C 14 Lead Plastic DIP
DG301ABWE.  -25°C to +85°C 16 Lead Wide SO DG303ACWE 0°C to +70°C 16 Lead Wide $O
DG301ABK ~25°C to +85°C 14 Lead CERDIP DG303ACK . 0°Cto +70°C 14 Lead. CERDIP
DG301ABA  -25°C to +85°C 10 Lead Metal Can DG303ABWE = -25°C to +85°C 16 Lead Wide SO
DG302C/D 0°C to +70°C  Dice DG303ABK  -25°C to +85°C - 14 Lead CERDIP
DG302CJ 0°C to +70°C 14 Lead Plastic DIP| ' ' '

Maxim cannot assume responsibility for use of ariy circuitry other than circuitry entirely embadied in & Maxim product. No circuit patet licenses are Implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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