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General Purpose
'CMOS Analog Switches

e e e e

, T-51-11

FEATURES ! BENEFITS APPLICATIONS

e + 15 V Input Range ' ®_Full Rall to Rail Analog ® Low Level Switchlpg

o Lowrpson) (<75Q) - Signal Range’ Circuits

e Single Supply Operation ¢ Minimizes Signal Error ® Programmable Gain

Amplifiers
e Pin and Function Compatible ~ ® Low Power Dissipation
with the JFET DG180 Family ¢ Portable Battery Operation

DESCRIPTION

The DG38XA series of monolithic CMOS analog
switches was designed for’ app|lcatlons J?n
Instrumentation, communications, andyfproces
control, - This series Is suited - for. appfﬁpatléés o
requiring fast switching and nearly

resistance over the entire voltage rang,e\; /5'

_latcnup Single supply ' operation is allowed by
e ":?ctlng the V- rail to 0 volts,

Deslgned on Siliconix' PLUS 40 CMOS p’i?eces
g 5 .z.’? é )
DG38XA series achiaves, | or & é,y _the DG384A/DG390A A 10-pin. metal can option Is.
performance. This?
powered application:

crmcing swutohlng' grades include the military, A suffix (-55 to 125°C),

available for the DG381A/DG387A. All devices are )
avallable in the plastic. DIP version, Performance -

speed. Break-before-m switching action Is ° commercial, C suffix (0 to 70°C), and Industrial,lB;_'_'.
guaranteed, and an epltaxial layer prevents ~ suffix (-25 to 85°C) temperature ranges..
PIN CONFIGURATION 7 - FUNCTIONAL BLOCK DIAGRAM.
DG381A
84 o~ i A—1—op

Metal Can Package * Dual-In-Line Package R |

. - 1
Top View . Top View N O__D_D___!

! .
820 — oAl o0,

Two SPST Switches per Package** .

) - Order Numbers: LOGIC | sSWITCH
0 | oN
. . CerDIP: DQ38IAAK, DG3IB1AAK/883
Order Numbers DG381ABK, DGIBIACK 1 | OFF
DG381AAA, DG3S1ABA - Plastlc: DQ3BIACY Loglc "0* < 0.8 V

*(SUBSTRATE & CASE) Loglo *1* > 4.0V

**Switches Shown for Loglo *1* |nput. -
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PIN CONFIGURATION (Cont'd)

FUNCTIONAL BLOCK DIAGRAM (Cont'd)

Dual-In-LIne Package

Top Vlaw‘

GND

Order Numbers:

T-51-11
DQ3IB4A

80 O A —0 D4
S50 O’r‘——o D3
e D>
nNzo___D_,D___I .
82 0— o+x 1 oo,
sS40 0"4——0 D4

Two DPST Switches per Paokago.

TRUTH TABLE**

CerDIP: DQ384AAK, DG384AAK/883 LOGIC | SWITCH
DG384ABK, DGIB4ACK 0 OFF
Plastic: DQ384ACJY 1 ON
Motal Can Package Dual-In-Line Package DasezA
8y 0 o-TE&4—0 0D
Top View Top View i !
I ]
S0 v—1—©0D2
:K:\
|
| ]
|
v D>~

Order Numbers:

One SPDT Switch per Package ‘

: TRUTH TABLE**
Order Numbers;
! CorDIP; DG387AAK, DG387AAK/883

DG387AAA, DG3IBTAAA/B83 DG387ABK, DG387ACK LOGIC | swi | sw2

DG387ABA, DG387ACA Plastlo: DG387ACY 0 OFF ON

* 1 ON - QFF
* (Substrate and Case) - :
DG390A
Dual-In-Line Package 8,0 oTE—}o b4
Top View 83 o

Order Numbers:

CerDIP: DQ390AAK, DA3GOAAK/883
DG390ABK, DG3S0ACK

Plastlo: DG390ACY

820

840

Q\l\v——o D3
Nl n by

et D>
o+E}t oo,
:\kv"——o Dy

Two SPDT Switches per Package *

-

TRUTH TABLE**

SW1 | swa
LOGIC] 3wz | swa

0 - | OFF ON

1 ‘ON OFF

Switches Shown for Loglo *1* Input
** Loglo "0" £ 0.8 V, Loglo *1* 2_4.0 v
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ABSOLUTE MAXIMUM RATINGS T-51-11
Voltages Referenced to V-~ Operating Temperature (A Suffix) .........-55to 125°C
Y (B Suffix} .......... -25 to 85°C
Vo it i i i e eranesred- 4 (CSUIX) «eevrrennnnn 0 to 70°C
GND i G Civeieaiees 25V Power Dissipation®
Digltal Inputs, Vg, Vp? ........ (V=) ~2 V to (V+) +2V or 14-PIn Cerdlp (K)})** ... ..civiiiiivennnnes oo 825 MW
AN 30 mA, whichever occurs flrst, 14-Pin Plastlc DIP (J)*** ........ el ieieiaaas 470 mwW
- kA
Current, Any Terminal Except SorD ..... Cedee. . 30 mMA 10-Pin Metal Can (A) Prrrerrerereeent v ASOmW
Contlnuous Current, S or D «v.vvvrrenss . .. 30mA * ggvg::a:’ounted wlith all leads soldered or welded to
o R
(Pulsed at 1 ms, 10% duty cycle max) ......... 100 mA ‘e Derate 11 mW/°C above 75°C.
Storage Temperature (A & 8 Suffix) ....... -65 to 160°C A Derate 6.5 mW/°C above 25°C,
{CSufflx} .....covv0s ~-65 to 125°C *+2+  Derate 6 mW/°C above 75°C,
ELECTRICAL CHARACTERISTICS 2
LIMITS
Test Conditions 125°3 iMiT
Unless otherwlse speclfied: | A B, C
Ve = P 2=125,86,70°C SUFFIX SUFFIX
sy 3=-55,-25,0°C -85 to 125°C
GND = 0V

PARAMETER

SYMBOL|

TEMP J TYP?

MlelMAXb

Analog Signal Range® |V - lg=10mA - - .
og Sig ange ANALOG Vi = 0.8 V to 4.0 V! 1,2,3 15 16 15 15 \
Vp=10V 1.3 30 50 50
[g=-10 mA 2 75 75
Draln-Source
ON Resistance fos(oN) Q
Vp=-10V 1.3 30 - 50 50
lg=10 mA 2 75 76
Vg=14V 1 0.1 1 5 .
Eou;ce OgF . L storr Vp=-~14V 2 100 100
u
eakags Gurren Vg=-14 V 1 -0.1 | -1 -5
Vi =08V | vyp=14V 2 -100 -100
or
Vg=-14V 1 0.1 -1 -5
- t
Drain OFF Viu =4.0VIL =14y 2 ~100 -100
Leakage Current To(ors) nA
Vg= 14V 1 -0.1 1 5
Vp=-14V 2 100 100
v o 1 0.1 1 5
Drain ON Vo=Ve=14V] 100 100 ’
Leakage Current Ioion)
=Vg=-14V 1 -0.1 ~2 -5
Vo=Vs 2 -200 -200
1 -0,001 -1 -1 |
V=5V 1. )
Input Current with 1 N 2,3 -1
Input Voltage HIGH INH
_ 1 0.001 1 1
Vin =15V 2 : Al aa
Input Current with -0.00 - : - [
Input Voltage LOW I ViN=0V 21'3 1 _} !
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ELECTRICAL CHARACTERISTICS 2 T-51~11
LIMITS
Test Conditions 1o95°C
N s 1T A B, C
Unless °'3:’j"1‘5°\;"°°"'°d' 22126,85,70°C surFix |  suFFix
\é_N_B_150\)/ 3=-55,-25,0 'C -58 to 1256°C -
PARAMETER SYMBOL| - UNIT
Turn-ON Time ton
+_See Switching
Time-Test Circult
Turn-OFF Time torr . ’ 1 130 250 : ns
Soe Break-Before-Make
freak-Before-Make 4, -t Test Time Clroult 1 50
Interval ONTTOF DQ387A/390A ONLY
: . =0, = 0)
Chargs Injection Q CL=0.01uF, Rgen =0 1 10 pC
: : Vgen =0V
Source-OFF -
Capacltance Csiorr) Vg=0V i 14
Vin = 08V
Drain-OFF ©ooor : =
Capaoltance Cotore) | Vv =4.0v!] Vo=0V 1 14
f=1MHz
Channel-ON Cpon + = Vn=
Capacitance CSEQN; ' Vg=Vp=0 L 40 pF
V=0V 1 .8
Input Capacitance Cin f=1MHz
V|N =16V 1 7
OFF Isolation' Vn =0V 1 62
RL=1k Q)
dB
Crosstalk Vg = 1Vims
(Channel-to-Channel) . f = 500 kHz 1 74
Posltive Supply Current e 1:',2 0.23 ?g 1 mA
V,N(;-Ifo\(h(One Igrut) |
ers =
1,3 -0.001 ~10 -100
Negatlve Supply Current - 2 -100
Posltive Supply Current i+ 1é3 0.001 11000 100 A
Vin = 0,8 V (Al Inputs)
Negative Supply Current] .. I~ . 153 -0.001 __110% -100

NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional Information.

b. The algebralc conventlon whereby the most negative value Is a minimum and the most positive a maximum, Is used In
this data sheet.

¢, Guaranteed by deslgn, not subject to r‘rroduotlon test.
d. Trploal values are for DESIGN AID ONLY, not guaranteed nor subject to productlon testing.
CRE: gnals( onﬂsx. Dx, orIN xexceeding V+ or V- will be clamped by Internal.dlodes. Limit dlode forward ourrent to maximum
ourrent ratings.
f. OFF lsolatlon: 20 log z—s . Vg = Input to OFF switch, Vp = Output.
5] .
- 9. _ViN = Input voltage to perform proper funotion.
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DIE TOPOGRAPHY

T-51-11
DG3sIA
Pad Funotion
-t 88 mils+— »I No.
- 1 Source 1
A H Draln 1
5 input 1
[} V+ {Substrate)
8 \'7
2 9 V-
. 10 Input 2
13 Drain2
mils 14 S_ouroe 2
§ Y
68 9
120X
ICMJC
4 Capacltors 22 N-channe! depletion MOSFET
2 Reslstors 4 Dlodes
18 P-channel depletion MOSFET
DG384A
- 88 mils - Rad  Function
' 1 Drani
‘ 3 Draln 3
4 Source 3
5 Source 4
] Drain 4
6 8 Drain 2
3 9 Source 2
8 1 : 10 Input 2
11 V+ (Substrate)
87 mlis 13  GND
9 16 14 v-
15  Input 1
16 Source 1
10 11 13 14 16
20X
ICMJA
8 Capacitors 30 N-channe| depletion MOSFET
2 Reslstors 4 Diades
22 P-channel depletion MOSFET
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DIE TOPOGRAPHY (Cont'd)

T-51-11

DG387A

-t 88 mils ol

87 mils

ICMJB
4 Capacitors 16 N-channel depletion MOSFET
1 Resistor 2 Dlodes .

11 P-channel depletlon MOSFET

Pad
No.

- DD W

A b

Funotion

Drain 1

Souroe 1

Input 1

V+ (Substrate)
Vr

V- .

Source 2
Drain 2

DG380A

et 88 mils -

20X
ICMJC
8 Capacitors 30 N-ohannel depletion MOSFET
2 Reslstors 4 Dlodes

22 P-channel depletion MOSFET

Pad Funotion

input 1

Draln 8

Source 3
Source 4

Drain 4

Drain 2

Source 2

Input 2 ’
V+ {Substrate)
GND

V-

Input 1
Source 1|
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TYPICAL CHARACTERSITICS

Fos(oN)
(L)

Q
(pC}

(v}

Tos(oN) V8. Vp and Power Supply Voltage

Charge Injectlon vs. Analog Voitage (Vg)

Al Vé= BV, V== 5V
B! V¢= BV, V-= gV
110} C: V=10V, Ve 10V
D: V¢=12V,Va=z 12V
E: V¢=16V, V-=-15V
90 F: V¢i=20V, V-=-20V
A
0
i /\/ Ta = 25°C
50
8
C
“ Ul
) — :
\\£
10
-25  -15 -6 5 15 26
Vo (V)

I ]
Vi=+15V
V-=-~1§ V
40}—CuL=1nF

30 N
20 \\
10 N /
\-—
0
-15 -10 -5 0 5 10 15
Vg (V)

Input Switching Threshold vs. Positive
Supply Voltage

7
6l— v-=-15v
Ta=25°C
5
4
3
S ‘ea‘-“\--"“J
1
0 5 10 15

V+ - POSITIVE SUPPLY VOLTAGE V)

T-51-11 ,
rpg(oN) v8.Vp and Temperature
80 T s °
Vi=415V g 128e
V-=-15V C: -§6°C
50
Fbs(on) \ | e,
() 30 s
/—\ B
20 \‘ =
"1 [e]
0 \ ™
-1§ -10 -5 0 8 10 1§
Vo (V)
Switching Time and Break-Before-Make
Time vs, Posltive Supply Voitage
500 ' V- =15V
Ta =25°C
\ Vi =4.0V |
400 \ Vi 20V
300 ——tOFF
ton
ot
ns
200
oSNNS
100 :
0 . 09301IQG303 ONLY
0 5 10 15
V+ - POSITIVE SUPPLY VOLTAGE (V)
Supply Current va, Temperature
800 V+l +1|5 \ ' I '
700 \6_. = -1 5vv -
W =4V (one input) _|
600 {all other = 0)
500 [~ 460 nA i
[
. oo ~ 220 A
1 300 -
(HA) [r—
200
I+
100
0
-100 - 0,015 uA T 018 1A
200 b1 |

-85 -35 -15 5 26 45 65 85 105 125
TEMPERATURE (°C)
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TYPICAL CHARACTERSITICS (Cont'd) T~ 5-‘1‘_"13“"‘
Off 1solation vs. Frequenocy
150
100
N
-
1SO. \
{dB) Vi = 415 V \\
V-=-18V . N
50— R, = 5000 . K]
See OFF ISOLATION Test Setup ™~
0 ‘ l '
0,0001 0,001 0.01 0.1 1 10 100
FREQUENCY (MHz)
Crosstalk vs, Frequency )
120 u
[y
I~
"N
100
V+= 415V N
X(‘;gL)" V-=-15V
R_= 50
See CROSSTALK Test Setup
80 \
N
\\‘n
™
- 80
0,0001 0,001 0.01 0.1 1 10 100
FREQUENCY (MHz)
Supply Currents vs. Switching Frequency 104 Ip(orr) or | s(orF) V8. Temperature
1 i i
ML gy
- = - 3 —-= -
AL , 10 Vo= 14V
10
102
: IsorF)
WAl S (nA) " 101 //l
I+ 0 .
10 "
0 } H# : /
uﬁ = -1 e
”l 10 /,
-5 ! A - 10-2 /
167 10° 107 102 10¥ 104 -56 35 -15 5 26 45 65 85 105 125

FREQUENCY (kHz)

TEMPERATURE (°C})
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TYPICAL CHARACTERSITICS (Cont'd) o T T
T-51-11
104 loony ve. Temperature 450 Switching Time vs. Power Supply \{ohage
. | | I
' V+=+16V V+=+16V
V-=-15V 400 A 1
10%k— v " ta v V-=-18V
350
102 - / 300
, ] P ton, 250
'f,‘,%'}" 10 o o 200 B S o
/ {ns) \ )
100 v 150 — P —
‘\
-1 ,/ 100 —
10 va
50
1072 < 0
-66 -35 . -15 5 25 45 65 85 105 125 10 12 14 16 18 20 22
TEMPERATURE {°C) POSITIVE/NEGATIVE SUPPLIES (V)
Switching Time vs. Temperature
500
o e
400 = yo- i3 v
350 -
ton
ton, 300 —
torr 259
(ns) ] tore
200 [—— I
150 ———
100
50
0
-66 -35 -15 5 25 45 65 85 105 125
TEMPERATURE (°C)
SCHEMATIC DIAGRAM (Typical Channel)
v+ O— 1 1 1 1
!J b‘l_'!::, !:J "I‘J SOURCE
[ =

conTRoL J D_':

=
e “H_TFI

iR
I S s
T

T

GND
O =N
| g i [ e
::’ — -l — — i DRAIN |
v- O~
P ey .
INPUT PROTEGTION LOGIC INTERFACE AND SWITCH DRIVERS ANALOG SWITCH
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SWITCHING TIME TEST CIRCUIT T-51-11
LOGIC *1* = SWITCH ON +T15 v
Ve
VINH { \
LoGIC §0% SWITCH
INPUT K ou
/. 8
ov Vg =3V o O/r A3 vo
s R
10% I
ov -
g ed B A bt R oo ve oo T
. = -6V
BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG387A, DG330A)
LOGIC *1* = SWITCH ON +15V
Vi Ve
Losic b 7\4 50% X s T 5 gwireH
INFUT ov Vg1 =3V o o\[\'——-c‘ 0 Vot
ver oy vga=av 52 o/f/‘__ D2 Vi
AL PRV B [ | — & I Lo

Vg2

IN

. | A2 < -—
N snn S 3003 Cuy
v - Ca| 33pF
swiren 2 5% Logic 33pH
ov INPUT
ouTRUT L ano L =
— tBaM - L = V-

Ry g

\AA

-8V

APPLICATIONS

The DG38XA series of analog switches will switch
positive analog signals while using a single positive
supply. This allows their use in applications where
only one supply is available, The trade-offs or
performance given up while using single supplies
are: 1) Increased rps(on): 2) slower switching

speed. Typlcal curves for aid In designing with
single supplies are supplied in the figures below.
The analog voltage should not go above or below
the supply voltages which in single operation are V+
and 0 volts.
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APPLICATIONS (Cont'd) ~ T

T-51-11 -
ros(oN) Vé. Analog and Positive Switching Tiime ve,
Supply Voltage WithV-=0V (V+) - Positive Supply Voltage
L] 5 -
170 | I
’f\ Vaz=0 V=0V _|
150 ‘ Ta=25°C - Ta=25°C
130 / o )
4 N
110 \ V+ =45V
/ \ ton
ros(on) 90 *(g:l)’
() "\ 2
AN Vi = +10 V ton
e S , AN
30 Viz 415V — tore N
1 1L 0
0 2 4 6 8 10 12 14 - - 0 § - 10 16
Va - ANALOG VOLTAGE (V} (V+) - POSITIVE SUPPLY VOLTAGE vy .
Input Threshold Voltage vs. Positive
Supply
7 T T
V-=0V-
s .
Yo |
3 .
el
2 =
| A
1
0 5 10 15

(V+) - POSITIVE SUPPLY VOLTAGE (V)
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