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incorporated DG300A/301A/302A/303A
. L L CMOS Analog Switches
T-51-11
FEATURES BENEFITS APPLICATIONS
® Analog Signal Range - ® Full Rail to Rail Analog ¢ Low Level Switching
5V Signal Range Circuits

e Fast Switching (< 250 ns)
® Lowrps(on) (< 500Q)

@ Single Supply Operation

® Latchproof CMOS -

e Low Signal Error
® Low Power Dissipation

® Programmable Gain
Ampilifiers

® Portable and Battery
Operated_ Circuits

DESCRIPTION

The DG300A-DG303A family of monolithic CM
switches feature three switch configuratign: opti
(SPST, SPDT, and DPST) for precision
in communications, instrumentation and
control, where low leakage switching ¢
low power consumption are required.

m

In the ON condition gwitches conduct equally
well In both directions (with no offset voltage) and
minimize error conditions with their fairly flat ON
resistance.

ing low power .consumption (a few mw)
$sw1tches are Ideal for battery powered

options for this series include 14-pin
CerDlP and plastic DIP. Performance grades include
the military, A suffix (~55 to 125°C), commercial, C
suffix (0 to 70°C), and industrial, B suffix (~-25
to 85°C) temperature ranges. Additionally, the
DG300A and DG301A are available in 10-pin metal
cans, while the DG301A and DG303A are available
in 20-pin LCC packages.

PIN CONFIGURATION

FUNCTIONAL BLOCK DIAGRAM

Metal Can Package

Top View
V+ (SUBSTRATE & CASE)

ord GND b Order Numbers:
rder Numbers:- LOGIC | SWITCH
CerDIP DG300AAK, DG300AAK/883
DG300AAA, DG300AAA/883 0 OFF
DG300ABA, DQ300ACA DG300ABK, DG300ACK 1 ] ON
Plastlc DG300ACJ

Dual-In-Line Package

DG300A

st >~
wzo—t{ 3>~

S0 otal D2

Two SPST Switches per Package*

Logic "0" <0.8V )
Logic "1*>4.0V

Switches Shown for Logle *1* Input
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PIN CONFIGURATION (Cont'd) ; . FUNCTIONAL BLOCK DIAGRAM (Cont'd)

Metal Can Package Dual-In-Line Package : T-51~11
Top View Top View

V+ (SUBSTRATE & CASE)

DG301A
S0 o-T&——o 4
|
- Sz o k}\'__o D2
Order Numbers: GerDIP; DAA0} AAK. DOB01AAK/8E3 |
or| H 1
Sl S oo BRI, -
Plastio: DG301ACJ

One SPDT Switch per Package*
NG LCC Package

NC Order Number: TRUTH TABLE™~
S2 DG301AAZ/883 froaic| swi SW2

No 0 OFF ON
NC . 1 ON OFF

DG302A
Dual-in-Line Package S$q0 O-T2A—1 0D,
Top View 830 o+aAJ—o D3
i
o D>
e D>
S0 o“_ l—0 D 2
8 4 O O"/‘——O D4
Two DPST Switches per Package*
Order Numbers: -
CerDIP: DG302AAK, DG302AAK/883 TRUTH TABLE
- DG302ABK, DG302ACK LOGIC | SWITCH
. 0 OFF
Plastlo; DQ302ACJ . 1 ON
DG3I03A
S0 o-TA 41—
Dual-in-Line Package Top View s; yl/A__o D;
Top View SN NVS |
36 0 + 4 N, o __D__D_..__l
Da Dy
NC NG N g O ‘D“"D‘ =
:é zzc Sz0 [0 D3
S S S4 A'—'o D4
r!‘ ﬁ g v r!, Two SPDT Switches per Package*
Order Numbers: 1D 2 TRAUTH TABLE™*
CerDIP: DG303AAK, DG303AAK/883 LCC Package Loaic | SW1 | Swa
DG303ABK, DG303ACK Order Number:
Plastlc: DG303ACY DG303AAZ/883 9 ofF P

~ Switches Shown for Logle “1* Input
*~ Loglc 0" £ 0.8V, Loglc "1" 24,0V
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ABSOLUTE MAXIMUM RATINGS

T-51-11

Voitages Referenced to V-

Vd ciidaininnea
GND ..,..

Digltal inputs, Vg, Vpe

Current, Any Terminal Except S or D

Continuous Current, S or D
(Pulsed at 1 ms, 10% duty cyole max)

Storage Temperature (A & B Suffix)

(C Suffix) ..

X3}

ra

Operatlng Temperature {A SUfﬂx) Cevees

.. 65 t0 125°C .

S aa v (B SUffiX) .+.vy..... =26 to 85°C
RN (C Suffix) . ..........-_.0to70°c :
2eeg RBY : T
R TR Power Dissipation*
R (V=) =2 V to° (V4) 42V, or 14-PIn CorDIP (K)** 1\ iviivhnrrreansnrines iy 826 MW
- 80 mA, whichever ooours first. 10-Pn Mestal Can (A)*** i .. . iiveeverenninn . 450 MW
Veerraia el 30MA 14-Pin Plastio DIP {J)**** ., ... cvvvrvirnn.,. 470 MW
S - [+ 117
vevseenas 100 MA * Device mounted with all leads soldered or weided to
o PC board.
RO :gg :g :gg,g b Derate 11 mW/°C above 76°C,

Derate 6 mW/°C above 75°C,
* Derate 6.5 mW/°C above 75°C.

ELECTRICAL CHARACTERISTICS 2

PARAMETER

SYMBOL|

s P

Test Conditions To25°G LIM’TS
Unless Otherwlse Speclfed: |, A B,
Ve m 16V 2=126,85,70 °C SUFFIX SUFFIX
AR AS 3=-85,-25,0°c __ |-55 to 125°¢
GND =0V .

TEMP UNIT
Analog Signal Range® - | VanaLoa 1,2.3 151 1s 151 18 v
Vp=10V 1,3 30 50 - | so
lg=~10 mA 2 75 75
Draln-Source 5 .
ON Reslstance Fos(on) . Q
-Vp=-10V 1,3 30 50 60
lg= 10 mA 2 75 75
Vs=14V 1 0.1 4o 5.
Source OFF . Vp=-14V 2 100 100
Leakage Current 'S(OFF)_ -
Ve cosy | Vs=-1aV 1 -0.1 | -1 -5
N =0 Vp= 14V 2 -100 -100
or
) Vp= 14V 1 0.1 1 5
Drain OFF Vin=4.0V | vg=-14v 2 100 100
Leakage Current Ib(orr) nA
Vp=-14V i 01 | -1 -5 :
Vg=14V 2 -100 ~100
Ve 1 0.1 A 5
Draln ON | Vo=Ve=14V] , 100 100
Leakage Current D(ON) - _
=Vg=-14 V 1 =0.1 -2 -5
Vo=Vs 2 -200 |- -200
Input Current with 2,3 -1
Input Voltags HIGH fine
- 1 0.001 1 1
Vin =15V 23 A L
Input Current with ) - - - -
Ut Voltags LOW T V=0V 2‘ 5 0.001 _} 1
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DG300A/301A/302A/303A _A JF Rciioorate
ELECTRICAL CHARACTERISTICS ® . . T-b1-11

) SN LIMITS I

* Test Conditions 135°0 . -

Unless. Otherwise Specified: 2+125,85,70°C - SUIQFIX 'sahgx .

A - |a=-68,-26.0°c -85 to126%| . - i R
PARAMETER symeot| | o BNPEOV L vemp | rved- | Min® [Max®] min®imak®lunir

Turn-ON Time i i 150" -taso}f ' -
) :See-Switching
. Tlme Test Circult .
Turn-OFF Time topr | v w7 - 1 130 250 ns
See Broak-Before-Make
Break-Before-Make ton -t - Test Time Clroult 1 50 : »
Interval ON ™ TP D@381A/303A ONLY ) . _
. CL=1nF, Bgen =0 ) S PR
Charge Injection Q Vgen =0 V 1 3 pC
Source-OFF - T _
Capaocitance Cs(orr) : Vs=0V 1 17
- — Vn = : 0.8 v ,_
Qi hoRnce Cowrm | Vi 4.0V | Vo=ov | 1 LA IO S B
s f=1MHz - ' - .
Channel-ON p(on) = = . ' )
Capacitance Cs(on) E Vg=Vp=0V 1 40 | | pF‘
'VIN =0V 1 8
N Input Capacitance- Cin f=1MHz
VIN =15V 1 7
OFF Isoalatlon Vin=0V 1 62
Ru=1kQ @
Crosstalk . Ve ;'1 \Qﬁ" ; I - ,
(Channel-to-Channel) . f = 600 kHz 1 74
Positive Supply Current L y . 152 0.23 'ois v mA
: VN o= 4 0 v (One Input)
- (AllOthers =0V} " - 1.3 0.001 | -10 100
Negative Supply Current - . = 2 o _'1 00 -
Positive Supply Current 1+ - - 1é3 0.001 . 11000 N 100 HMA
Vin = 0.8 V (Al Inputs) — . - :
3 -0, - ; -100 |-
Negative Supply Current I- R 12 0.001 _110% 1
NOTES‘

. Refer to PROCESS OPTION FLOWCHART for additional information.

’ b Ihr;e glg‘ebrﬁlc convention whereby the most negative value Is a minimum and the most positive a maximum, Is used In
s data sheet,

. Guaranteed by design, not subject to hrroductlon test. B
?/plcal values ara for DESIGN Y, not guaranteed nor subjact to production testing.

Signals on Sy, Dk, orIN xexceedlng V+ or V- will be clamped by Internal.diodes. Limit dlode forward current to maxlmum
current ratings.

f. OFF Isolatlon : 20 log :,/—z . Vg= Input to OFE switch, Vp = Output.
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B e - DG300A/301A/302A/303A .
DIE TOPOGRAPHY o - T'-51-71’1

Pad ~ Funotlon -
No :
2 Drain 1
4 . Source 't
68 . input{ -
-7 Qround -
8 V-f B
9 " Input 2
- 11 - Source 2 £ 3
13 .Drain2 S0
14 - Vs (Substrate) .
ICMJA s N . I ALY E
4 Capacitors * 22 N-channel depletion MOSFET . R
2 Reslstors 4 Dlodes < B .
18 P-channel depletion MOSFET R e .
DG301A
. ' Pad Functlon
. . . No )
2 Drant
4 Source 1
. 6 Input
. 7 Ground i
- 8. VvV-" - TR
M 11 Source 2
87 mils i 13 ‘Dran2 .
14 Vs (Substra!e)
" .
Y .
ICMJB .
4 Capacitors .15 N-channe! depletion MOSFET N
1 Reslstor 2 Dlodes >

11 P-channel depletion MOSFET
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DG300A/301A/302A/303A - SFEsiG.

DIE TOPOGRAPHY (Cont'd) . - . T-bl-11 ﬂ‘

[

-Pad  Funotion . -

0.
2- Sourcs 'y - -
- 3 Drm 3 2
4 Drain1-. .
: § -Soucel-: -
6 lnputt .0
. 7 “Q@round . ":
3 8 V- )
g Input2
4 10 Source 2-
11 Drain 2
5 . 12 Drain4
18 Sourced - i}
.\ : . 14 V4 (Substrate) . {.”
> g x>

ICMJA . .o Y
8 Capaoltors 30 N-ohanne! depletion MOSFET ’
2 Reslstors 4 Digdes™

22 P-channel depletion MOSFET

DG303A - : s
. . .| Pad* Fungtion .
: No.,  ~“larwe o
|< 88 mlls - )
2 . 14 13 2 Source 3
- - : 3 Drain 3
. A 4 Dran 1
' § - Souce i
6 Input 1~
7  Ground
‘3 8 V-
. N 9 Input 2 -
4 i 10 Source 2 -
11 Drain2
5 . 12 Drain4
= 13 . Source 4 - |
P 14 V+ (Substrate) -
ICMJC -
8 Capaoltors 30 N-channel depletion MOSFET e
2 Reslstors 4 Diodes . . *
22 P-channe! depletion MOSFET
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oorporated DG300A/301 A/302A/303A
TYPICAL CHARACTERSITICS _T-51-11
rps(on) V8. Vp and Power Supply Voltage 60 rops(on) vs.Vp and Temperature
OMRVrE V. V== 8V . Ve e his vV A 125°C
B! Vi= BV, V== -8V NVl - B: 2°C
110} € Ve=10V, Vu=-tov - :
D: V¢=12V, V-=-12V i 50 -
E: V+=15V, V-=-16V . _
900} F: V¢=20V,V-=3-20V - .
) ' 40 . )
: ) N A :
A . .
tps(oN) 70 . TDS(ON)
(o) /V Ta =25°C £y 30 I~
50 . L~ N B
N e | ' 20 I~
= DI ' "1 o ;
30 E ~~~lc .
—— lt E .
10 10 == .
-25  -15 5§ 15 25 15 -0 -5 o 5 10 16

Vp (V) Vo (V)

Switching Time and Break-Before-Make

Charge Injection vs, Analog, Voltaqe Vs) Time vs. Posltive Supply Voltaqe :

Vi = +16 V 1 ' 500 . V-=-15y |
Liie — T
= ; INH = 4.0 V
40 : - ~ 400 \ Vi, =0V 1.
3¢ 300 torF
ton .

P ns :
20 \ 200 o :

1

N S
10 N / 100 - > —
\ \\_
. ' ' ] . DG301/DG303 ONLY
-5 10 -5 0 5 10 1§ 0 5 . 0 15
Vs (V) V# - POSITIVE SUPPLY VOLTAGE (V)

Input Switching Threshold vs. Posltive
Supply Voltage

Supply Current vs. Temperature
! 800 . V+I = +1I5 v ' ' '
6l—V-=-15V 700 ‘\//—~-415VV input) .
Ta=25°C IN (one nput .
A 600 ~ (allother = 0"
5 500 |- 460 1A |
400 P '
vr 4 I+, |- 300 \\\ 220 MA
vy (HA) ]
- —
200 i
2 o 100 -
——
; e 0 -
-100 |- -oio15]uA = 0.18 JA -
0 5 10 15 -200

-55 -35 -15 5 25 45 65 85 105 125

V+ - POSITIVE SUPPLY VOLTAGE v) TEMPERATURE (°C)
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DG300A/301A/302A/303A - I Redrorated
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TYPICAL CHARACTERSITICS (Cont’d) T-51-11
Off 1golation vs, Frequency : oy
150 -
100 ———
S
150 TN
(dBj . ~T\\\;
V+=+15V »
V-z-15V ™
50— Ry =500 N
See OFF ISOLATION Test Setup . ™~
0.0001 0,001 0.91 ' 0.1 1 . 10 100
FREQUENCY (MHz)
. Crosstalk vs. Frequenoy :
120 o
T~
N
N
100 N
XTALK vesssy |
dB -== . <
(dB) Ry =500
See CROSSTALK Test Setup
80 \
TN
. M -
N~
60 L
0.0001 0.001 0.01 0.1 1 10 100
FREQUENCY (MHz)
Supply Currents vs. Switching Frequency 104 {p(oFF) or lg(orF) V8. Temperature
TTImr _CTI T Bl
Vi=+5V V+=|+15V
V-=-1§V 3 V-==15V
10 Vo= 14V
10
i 0
D(OFF),
I+, 1= o S(OFF)
(mA) & m a7, 1 (nA} " 107 /l
I+ 0 //
. 10 ~d
° i LT
- 101 /,/
-5 - ~ lll 102 <z
107" 10 10" 102 10 10t -56 -36 -15 § 25 45 65 85 105 125

FREQUENCY (kHz)

TEMPERATURE (°C)
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TYPICAL CHARACTERSITICS (Cont'd) T-51-11
104 lpon v8. Temperature ' 450 Switching Tlme. vs, Power Supply Voitage
| | I R . :
V=416V . - . V+s 4168V
Ve==18V - 400 - = 1
10— Vst v =T V-=st6v
) 350
102 300
ton,
Isiony 101 // torr 260 ;
(|(1A)) 10 rd (ns) S—— ton -
. .o / : 200 \ - - =
10° /,’ - 160 e —torr—]
100 - -
10 . B
// 50 - - —] -
102 < L = - , 0 : B
-55 -35 -15 5 . 25 45 65 85 105 125 10 12 14 18 - 18- :.20. 227
TEMPERATURE (°C) . POSITIVE/NEGATIVE SUPPLIES,.(V)_‘;:'
B ) . : I
. -Switching Time vs. Temperature
500 .
o e
.. 400 T V=43V - - .. e e
350 . Coom ot
ton: 300 1 -1 -~ ton A RS
torr "]
(ns) 269 — AL
200 e et :
. - <
150 —
100 "I’
1 R .
50 T .

0 ]
-55 -35 -15 6 25 45 65 85 105 125
TEMPERATURE (°C)

SCHEMATIC DIAGRAM (Typical Channel)

’ v+ O

R
EREEE

8OURCE
o

T

T
L

L T
TiT
1 X
TiT

1|

L] =
ql—x—lrz 4

L L = |
H‘ | _-I DRAIN
— ' R
V-0
et pr—r - —
INPUT PROTECTION LOGIC INTERFACE AND BWITCH DRIVERS " ANALOG SWITCH
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DG300A/301A/302A/303A Bl e
CHARGE INJECTION TEST CIRCUIT T

T-51-11

| - o ™
__|_—‘W éwx __1;:: _

BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG301A, DG303A)

Voen —

I

INx

ON - OFF ON

LOGIC "1* = SWITCH ON

+15V
. ViNH . TV+
oy LU SR o o et
33\: ] N Vg1 =3V o oTa}—o ———+0 Vo1
- a D -
: / N . Yea=av g2 Q/I/A_ 2 ' v
WITCH © Vo1 A B0% - s ° —© . 0 Vo2
SR o v S : | BUS ==
. Vs2 - IN “taons ¢ Cpy: -
) e 3 = 1%
SWITCH Vot v - togie ' -
ghes - INPUT — m—
- taau I = aND LV" . .
. = -5V -

SWITCHING TIME TEST CIRCUIT

LOGIC “ 1" = SWITCH ON

+16 V
Logic VINH 6004 : T\H  avaron
. WIT!
INPUT . v———] \__ s o/( o S0TER .
. Vg =3V 0— | A - Vo
Vs
10%
S I
i e b b W wao [ T
- -16V
APPLICATION HINTS "
s Vin
: Logic Input - V.
V+ V- S
i oltage
ol I v oD | vyl | goses |-
Voltage Voltage Voltage VinL Max " Range .

v V) V) v : v)

15 -15 ' 0 4/0.8 -15to 15

20 -20 0 4/0.8 =20 to 20

15 0 0 4/0.8 Oto 15
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P 2 DG300A/301A/302A/303A
APPLICATIONS - T - 51 11
The DG300A serles of analog switches will switch Input Threshold Voltage vs. Positive

positive analog signals while using a single positive

Supply

3 7
supply. This facilitates thelr use In applications v—=| oV ! 3
where only one supply is avalilable, The trade-offs 6[-Ta=25°C
of using single supplies are: 1) Increased rps(on);
2) slower switching speed. Typlcal curves for 5
design ald are given In the flgures below. The 4
analog voltage should not go abové or below the Vyu
supply voltages which In single operation are V+ V) 4 — 1= -
and 0 V, ; : '
2 ﬁm
W
. 1 -
0 6 10 18
V+ - POSITIVE SUPPLY VOLTAGE (V)
. - ’
+1§V -
50 k),
>
10 k£, g
5 k) -
O— A\ 113 L144
O
" Vour
[ 13 11
10 UF ]
==
L LT
LA
—alo
’ . |pa3ot1A
Tz ¢
100 k2, v
MW~ 4k
2
5 k0 .
o 6 \ ] - TTL INPUT
sl g 174 SN7402
/._
173 L144
10 kL :

“"8ingle Supply Op Amp Switching

-5-171
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DG300A/301A/302A/303A E: 3 lont.
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APPLICATIONS (Cont'd) T-51- f 1T
+16 vT T -5V
- ,A - a
6V DIFF!tNAs yl, 4 .
174 CD4001 . bj o
- 10 1 : Rg . > -
O—=t—o% - '—‘VVX—
CMOS LOGIG DIFFgNE | oda |12 76 &
HIGH = DIFFERENGE (N 8 NN B o
L - Rie < Ay 173 L144 —0 Vout
174 cmoof : 033_32/\ Jeka T1 .6 kdY T .
= = GND
BV Ra ; ST
76 k& HEV.
1/4 CD4001 A - v ’
os NUAL
NG| Re Rz n,
= 1/3 L144 —AAN— 60k
CMOS LOGIC 3 10. 75k 67k
GAIN SELECT
HIGH = Ay = 101
-8V
Rget programs L144 power dissipation, qaln bandwld\h produot.
Refer to AN73-8 and the L144 data sheet.
Voltage galn of the Instrumentation ampliﬂer Is : -
Ay =1+ % (In the circult shown, - Ayy = 10.4, Ay = 101) ’
Low’ Powor Instrumentation Amplitler with
Digitally Selectable Inputs and Gain
5-172

[



