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Poorporates DG5040-5045
o - Monolithic General Purpose
CMOS Analog Switches
T-51-11
 FEATURES *  BENEFITS APPLICATIONS
® + 15 Voit input Range L] lr"hb'roved Signal Headroom . . e Audio Switching

® ON Reslstance < 50 (9] )

o Broak-Before~-Make
Switching .
. e Simple Interfacing
" o TTL and CMOS
Compatible O

® Reduced Switching Errors

. No Shorting of inputs

e Sample and Hold Circuits

DESCRIPTION

e

The DG5040 famlly of solld state analog switches
are recommended ‘for general purpose applications
in lnstrymentatlon) ‘and process control. Bullt on the
.- Slliconix PLUS 40 -high vdltage CMOS monolithic
: process, these’ devfces .provide ease-of-use and
performance advantages to the system desligner.
3 ey performance fea}ures of the 5040 serles are
~low ‘power. stpply, requlrements.
=5 ang f ake: swltchlng whloh‘g’uarantees
“that an ON ohannel ‘will bé turned OFF ‘before an
OFF channel can .turn ON, Each swltch conducts
equally in éither. dlreotlon. when'ON, and blocks up
“to 30 volts peak—to«peak when OFF OFF Ieakage

current is 1 nA maximum. A epltaxial layer prevents
latch up, ~

There are six’ devloes in this serles, which are
differentiated by the type of switch action as shown
In the ‘functional :block dlagrams. In all cases the
switches are-~ bidirectional - and  maintain almost
constant ON reslstanoe throughout thelr operating

Package optlons Inolude t e_.16 pln plastic and

CerDiP: Témperature grades‘Inglude. commercial,
C suffix (0 to 70°C). and mllltary, A suffix (-55 to
1 25°C) For new deslgns, upgrade to the
DG400-405 devlces. h

PIN CONFIGUHATION. FUNCT IONAL BLOCK DIAGRAM AND TRUTH TABLE

Dua! In-Line Packaqe

| '-PJI
nNo[Z].
e |
Nofd]..
o]
nofg]
No[7] =

Nojs] -

© Top View
~ Order Numbers:
CerDIP: DG5040AK
DA5040CK

Plastlo: DG5040CY

. DGS040

One SPST Switch per Package

, Truth Table*
Loaic- [ switcH

0 OFF

1 ON

Loglo* 0" < 0.8V
logio*1* > 2.0V
“Switches Shown for Loglo *1* Input.
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8254735 SILICONIX INC O03E 12418 D o
. i Siliconlx -
DGSO40“'5045 : incorporated
PIN CONFIGUHATION, FUNCTIONAL BLOCK DIAGRAM AND-TRUTH TABLE (Cont’ d)
' . " T S ‘ T
LT Dual {n-Line Paokage e . - DGE04T 51 11 e
o Dy [ 8,0 O-TA—1—0 by
. Nofg] N, °_—D—>' —d ‘
. NOE ‘e H ) )
Ny Ol -
. fofg] oD T
. Ne[g] 820 o+E4 oo,
- . NOE b
: T Dg [3] Two SPST Switches per Package
2E , Trith Table*
. TopView o Loalc | swiTCH
. Order Numbers: T 0 OFF
CerDIP: DGSOMAK . 1 ON
- -« ' DASO4ICK: Logo " 0" < 08V .
. - Plastio: DG5041CS .. . logle*1* > 20V-
Dual-in-Line Package e - DG5042
A s . .
L . 8o O-TE—4—o p,
ER L 1
R - s, . ‘ ]
s
4 v- 20 v—f—o 0,
v - B 1
ER T
B % W o lD D'_J
] v+ T
g Ne - - _-7"" One SPDT Switch per Package -
) 9] no . Truth Table*
Top View - ' <7 2| LoGIC |SWITCH 1 [SWITCH 2
Order Numbers: . 0. OFF | ON
CerDIP: DG5042AK Loled ON OFF
DG5042C : Lo Logor0* < 0.8V .
PI“(IO, DG5042CJ R “Loglo®1® 2> 2.0V
Dual-In-Line Package 085043
Y : A4 ‘8 o
. X, N———O D3
Y
E 1 N 1 o_-D—D_ P
[ v- , .
500 w1 |
m % ceo ottt oo,
E V+ 840‘ O\‘\'——O Dy
No |7 o] ™, Two SPDT Switches per Package*
' 0, LF_ z s, © . Truth Table*
i SWITCH 1.} SWITCH 3
Top View LOGIC |SWITCH 2| SWITGH 4
Order Numbers: 0 OFF+ " . ON
CerDIP: DG5043AK 1 ON OFF
DG5043CK i Logio* 0" -<<. 0.8V
Plastio: D@5043CJ . Loglo = 1* = 2.0V

: - g . *Switches Shown for Loglo "1” Input
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PIN CONFIGURATION FUNCTIONAL BLOCK DIAGRAM AND TRUTH TABLE (Cont'd)

b ubl-In-Line Package

—U_Ig i
‘I3 s
R (1 BN
&3] 73 GND
. Nefg] L E v
y Ne[g]- ) ] v
S m s
2 Nofg] M OR
v . Top View
: - Order Numbers: -
“ -". CerDIP: DG5044AK
: DG5044CK

Plastlo: DG5044C)

DG5044

w" i D :‘D _ J . ' 3
One DPST SwItch per Paokage )
Tmth Table*

Loaic SWITCH
0 - OFF

. 1 ON
Loglo*0* < 0.8V
logic=1* > 2.0V

. T-51-11

. Dual—ln-Llne Packaqe
) °1 (1 ER]

. -- )y
A v
T lgdw
LS
E V4
9 W,
5] &

-Top View
[}
Order Numbers:
i CorDIP; DG5045AK
; o L DQ5045CK
. . Plastio; D@5045Cy

Lg

DG5046 . -
src — %—o D,
83 00— o+2A L0 p,

o > -

&2
S4c~

‘Q}—,‘——O D2
' ~O"’§——o_o4

Two DPST Switches per Package

Truth Table*
LoaGic SWITCH

0 | OFF

1 ON

Logo " 07 < 08V
Loglo*1° S 200y

“Switches Shown for Logle *1* Input -

ABSOLUTE MAXIMUM RATINGS

Voltages Referenced to V-
Vi ........................... (GND - 0.3V) to 44 v
GND ......,. craeeas. 25V

. Dightal Inpute® Vg, Vp ... (V= minus 2 V) to (V+ plus 2 V)
or 30 mA, whichever osours first

Current (any termlnal exoept SorD)....ivvuie.. 30 mA
Continuous Current (s or D) . 30 mA

Peak Current (Sor D)
Puleed1m310% dutyoyolemax ceriiciisiaaes 100 MmA

-.....-..--..--..-..--.-..

L N E A SR S

Storage Temperature (A Suffix) ........... -65 to 150°C
(CSuffix) ,.........-65 to 125°C

Operating Temperature (A Sufflx) ,......,.,-55 to 125°C
(Csufflx) ...........

Power Disslpation*
16-Pin Plastlo DIP** ., ., ..
16-Pin Ceraimic DIP*#** -

D N NI Ay

* All leads welded or soldered to PC board.

*h

Derate 6 mW/°C above 75°C
Derate 12 mW/°C above 75°C

LEE I

fresisraasisiasnens 450 mW
oo 900 mW

+ 0 to 70°C
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. DG5040 5045 | . | - XF Reettorated
ELECTRICAL CHARACTERISTICS" R L ,__T_—5'1-11 )

: s Test Conditlons P ' S
Unless Otherwlise Specified: LIMIT
‘ b ye=1sy e |1528°C A c
S B B VAR 1 RV 2=126,70°C |- sSUFFIX SUFFIX
V=56V ) 3=-55 0 C_]-55 to126°C} 0 to 70°C

GND =0V
V=20V, oav°

PARAMETER - SYMBOL q unit

VanaLoa

Arialog Signal:Range o

ur [ Bl

Drain-Source .- - 1 tg=-10ma, Vo;+10 v L3 | 50 50

ON Resistance .- - | FostoN). | 8 = 2 - 75.1 - 75 | @
A le - oo 1 - - -1 1 -1 1
. 8(OFF) | ~ - - 2 -100 | 100 }-100 100
Switch OFF Leakage C Vp= 14V, Vg=14 V ?
Current - Vp=14V,Vg=-14V 1 -1 1 -1 1
15(0rr) 2 |- " | -100| 100 | -100] 100
5 - - nA
’ = = 1 - 2 2
Ve=Vp =14V 2 . 200 200
Channel ON ... . . Apony + 4
Leakage Current Is(oN} ] 1 2 2
i - Vs = VD = -14 V 2 _200 _200

Input Current with Vi Vin under “’S‘=°-5<Y 1,2. -1.0} 1.0 | 1.0 1.0

- HA
1,2 -1.0110 ]| -1.07 1.0

Input Current with Vi - “Vpy under test = 2.0V
HigH e N N : :

Z

Turn-ON-Time ~ ton Vg=$10V 1 1000 1200

: 4 RL=1kQ, CL=35pF ne
’ See Flgure 1A :
Tur:n-OFF Time torr . : 1 o - 500 700
o a o Cy = 10,000 pF ’
Charge Injection Q- Veon=0 V, Rgon = 042 1 _30_ pC
Off lsolation® . _ | R CuseF 1| 75
o : dB

Crosstalk - s = Vgs p i -
‘(Channel-to-Channel) RL 7fs=n; 'M\{qsz 2 Vp-p 1 89

Source-OFF Capacitance® | Cg(orr) 1 15

Drain-OFF Capaoltance® | Cporr) VolVsm oV 1| 1 pF
Channel ON Capacitance® | Cpon) + 1 45

; . Cson)
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Siliconlx, < -
- incotporated DG5040 5045
ELECTRICAL CHARACTERISTICS 2 . T-51-11
’ B : Test Conditlons
Unless Otherwlise Specifled: LIMITS
2 Vi=15Y 1=26°C A c
kN V-=-15V 2=125,70°C SUFFIX SUFFIX
R Vo= 8V v oo 132-85,0°C |55 to0 125°¢) 0 to 70°C
o : GND=OV i
PARAMETER sYmMBOL Vin=2.0V,08V®" UNIT

Positive Subply)c'urrem .
-V ‘=. N . e A -
Negative Supply Current I- L 1,2 ° -ls00] -300
= 1" Vn=00or2.4V " 2 un
Loglo Supply Current "L =] 1,2 . E 300 300
e . . - : = " — -
Ground Current. < - tanD j oo 2 ]-800 -300
‘NOTES:

“a, Refer to PROCESS OPTION FLOWCHART for additional Information,
b. ;l‘hl?a glgebrﬁlc ::onventlon whereby the most negative value Is a minlmum and the most positive a maximum, Is used In
s data shest, : - . .
‘0, Quaranteed by design, not subject to 'J)roduotlon test, .
“d. Typleal values are for DESIGN AID ONLY, not guaranteed nor subject to produoction testing.
6. Viy = Input voltage to perform proper function. i
f. Slgnals on Sy, Dy or IN x éxceeding V+ or V- will be clamped by Internal dlodes, LImit forward dlode current to 30 mA.

-DIE TOPOGRAPHY

DG5040

E - 107 mils ————————p~
- - ” Pad . Function
) No.

1 Drain

11 V1 (Substrate)
12 v

13 GND

14 V-

16 Input

16 Source

vy [(Lldiarzadidig,
11 D e el

ICMKA .
3 Capacitors 12 N-channel enhancement MOSFET
5 Roslstors 7 Dlodes =

13 P-channel enhancement MOSFET
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0. Siliconix
o ) : DG5040"5045 incorporated
‘ DIE TOPOGRAPHY (Cont'd) T-51-11
DG5041
107 mils — I zgc.l Function -
. . . 1 Drain 1
o 8 Draln 2
- 8 1 - 9 Source 2
- . . 10 Input 2 .
! 11 Vit (Substrate)
. 12 Vi
i €9 mils 13 GND
= m 14 V-
1§ Input t
o 18 16  Source 1
10 4%
. ) e 15
. 11 H s onesneegsvie. e i A 14
i 1 13
. @ 20X
ICMKA
6 Capaoltors 23 N-channel enhancement MOSFET
6 Reslstors 9 Dlodes
25 P-channel enhancement MOSFET
: DGS5042
|<—"—" 107 mils —————= Pad Functlon
4 No.
1 Draln 1
3 Drain 2
4 Source 2
i1 V+ (Substrate)
12 Vo
13 GND
14 V-
1§ Input i
16  Source 1

ICMKB
4 Capacitors
5 Roslstors -

20X
17 N-channe! enhancement MOSFET
7 Diodes St

16 P-channel enhancement MOSFET
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" Siliconix
. B incorporated

DG5040-5045

DIE TOPOGRAPHY (Cont'd)

T-51-11

ICMKB
7 Capaoitors
6 Resistors

31 P-channe! enhancement MOSFET

DGS5043
) ' : . . Pad Functlon
-——————— 107 miig ————— No.
5 4 - c .3 LA 1 Draini
3 Drain 8
4 Source 3
5 Source 4
6 - Drain4
8 Drain 2
9 Souce 2
) 10 Input 2
. 1 V+ {Substrate)
] 12 v,
13 GND
10 14 v-
16 Input 1

. 16 Source 1
11 12 13
0%

33 N-channel enhancement MOSFET -
9 Diodes

ICMKA
4 Capacitors
6 Reslstors

16 P-channel enhancement MOSFET

DG5044
-— ~ 107 mills — Pad Funotlon
: : 4 No.
1 Drain 1
3 ‘ 3 Draln 2
1 4 Source 2
N 11 V+ (Substrate)
12 v
13 GND
69 mils 14 V-
\ 1 15 Input 1
poey 16 16  Source 1
07 et 15
s 14y

11 12 13 .
‘ 20X S

17 N-channe! enhancement MOSFET
7 Dlodes
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DG5040-5045 Peorporated
DIE TOPOGRAPHY (Cont’d) _ T-51-11

DG5045
- |< 107 mils >|'
5 4 . S
e s &
H 8 " : .
s 9 mils %
4 2l o <7
t . ‘10 15-
! 11 7 ','#///////////////////z-'l 14

ICMKA

7 Capacitors

6 Roslstors - -

31 P-~channel enhancement MOSFET

s '_ e (Lusiziaiieg
L ‘ 12 18 .
SO ~ O

33 N-channel enhancement MOSFET
9 Dlodes

Pad Functlon

No.
1 Draln 1
Drain 3
4 Source 3
-8 Source 4
6 Draln 4
-8 Drain 2
-9 Source 2
10  input 2
“11  V+ (Substrate)
‘12 v
13 GND
14 v-
16  Input 1

.18 Source {

SWITCHING TIME TEST CIRCUIT

Switch odipﬁ,t waveform shown for Vg = constant with logic input waveform as shown. Note that Vg
may be + or - as per switching time test circuit, Vo Is the steady state output with switch ON.
Feedthrough via gate capacitance may result in spikes at leading and trailing edge of output waveform,

- LOGIC "0* = 8W ON
[Kelciled

o V¢ Var hid
RPUT 3V = T SWITCH T o= Vs =5
N INPUT L+ fDs(en
:"‘2"‘ o N 7 81 ——ge o SWITCH -
¢<20 ns _ Vg=+10V 0O - .
. N | OUTPUT
SWITCH v LOGIC R S
: Vo 0.9 Vo 0.9 ! s - kO I 38 pF
SWITCH 0 - / l = =
OUTPUT ° . V-
. t t ot .
1 ‘on off »

=Loev . Ssv
oo (REPEAT TEST FOR ALL INPUTS)

e

CHARGE INJECTION TEST CIRCUIT

R
GEN 8y ( Ox Vo

f Vaen $

T o e

N x
OFF

OFF

A Vg MEASURED VOLTAGE ERROR DUE TO CHARGE INJECTION.
CHARGE INJECTION (IN COULOMBS) I8 AQ=C X AVg.

. 6-396

e o, "t

v

T,



SILICONIX INC 03 DE_. 6254735 0012425 O r,.-

7 Silioonix 4 ’
. B incorporated

DG5040-5045 |

- SCHEMATIC DIAGRAM (Typlcal Channel) .

VL

" GND e
INx o=

o Ve

COMP

— Low
>8WTTCH
L

—._ T-51-11

—0 § x

ov-

QDX
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