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DG51 40 5145

Low-Power - High- Speed
CMOS Analog Switches -

Siliconix
Incorporated

T-51-11

- FEATURES ~ BENEFITS.

) APPLICATIONS
o +156 Volt_ Input Range _® improved Signal "Hea'droom ® Audio Swltchlng
« @ ON Resistance < 50'0 & Low Signal Error}, "+ o. Precision Swltching

® Very Fast Swltchlng Action ] Break-Before-Makey o ‘High- Speed Swltchlng A
-{toN <100 ns) . Switching Action o Battery-Operated Systems
(torr <765 ns) e Reduced Power Consumption = -

¢ Ultra Low Power . o Simple Interfacing
Requirements
(Is <1pA)

e TTL and CMOS Compatible

DESCRIPTION

The DG5140 family of solld state analog switches is
built on the Siliconix proprietary high voltage silicon
gate process to achieve high voltage rating and
superior switch time ON/OFF performance. Key
‘performance features of the DG5140 series are
break-before-make switching action to guarantee
that an ON channe! will be turned OFF before the
OFF channel can turn ON, ultra-low power supply
requirements, and TTL and CMOS compatibllity.
Each switch tonducts equally well in both directions
when ON and blocks ‘up to 30 Volts peak-to-peak
.when' OFF; % Wlth, switch OFF leakage less than
100 pA and maximum power supply current of 1 nA

(A Suffix), these switches are Ideal for battery
powered industrial and military applications. An
epitaxial layer prevents latchup.

There are six devices In this series, which are
differentlated by the type of switch action as shown
In the functional block diagrams, In all cases the
switches are bidirectional and maintain almost
constant ON resistance throughout their operating

" range.

Package options include the 16-pin plastic and
ceramic DIP. Temperature grades include
commerclal, C suffix (0 to 70°C), and military, A

_ suffix (~55 to 125°C).

PIN CONFIGURATION

. FUNCTIONAL BLOCK DIAGRAM

Dual-In-Line Package

o Ol ~ e s
T nolE] ig] IN
" no[3] 4} v-
No[4] i3] ano
No[8] 2] v,
No[g] i1} v+
Ne[7] fig] NG
No[s] 9] ne
Top View

Order Numbers:
CerDiP: DQ6140AK, DG5140AK/883,
5140CK

Plastlo: D@6140CJ

DG5140

)
:%

| I

D>

One SPST Switoh per Package

Truth Table *
Logic | SWITCH
0 OFF
1 ON

loglc* 0" < 0.8V
loglo*1" = 24V

¢ Switches Shown for Loglo *1" Input
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FUNCTIONAL BLOCK DIAGRAM (Cont'd)

PIN CONFIGURATION (Cont'd) -
' Dual-in-LIne Package
o
Nog]
Nefg]
No [4]
Y Ne[g]
No [e]
Ne 7]
0, [5]

Top View

Order Numbers:
CerDIP. DG512}AI'§ DG5141AK1883

D
Plastio: DG5141CJ

pastar - T-51-11

8y 0—— 2 ‘Ol/‘——o 0,
|

o D

82 —0— &+ o,

Two SPST Switches per Package

Truth Table *
Loaic | sWiTCH
0 OFF
1 ON

Logle "0 * < 8V
Logle = 1" > 2 Y

Dﬁal—ln-Une Package
—

0,7} G
NeZ] 5] N
P2[3] iq] v-

. 82[4] 3] GND
- “Ne{g] M v
: Nef7] 10 NG
I 7] Ne

Top View

Order Numbers:
CerDIP- DG5}42A§ DG5142AK/883,

Plastlo. Das142¢)

DG5142
8y 0— o4& o Dy

820—]— ﬁ')’l/l——o D2

o T >

One S?DT Switch per Package
< Truth Table *

LOGIC _{SWITCH 1 |SWITCH 2

0. OFF - ON
1 -] oN OFF
Logle *0* < 0,8V
Legic* 1" > 2.4V

Dual-In-Line Package
———

Lo [ @
‘ No[Z] 5] Ny
O3 3] 7] v-
83 [4] 3] GND
s [5] ERA
o [3] @ v+
- No [7] g N,
0 [6 9] S2
Top View

Order Numbers;
CerDIP: DG5}43A§ DQ5143AK/883,

Plastio: DG5143CJ

DQG5143

81 0 —O-7&—]—0p,
83 0— : 1 AL o0,
v D>
D>
83 0— : —ot+al 4 D
840— ﬁ':/‘/A-——o D4

Two SPDT Switches per Package

Truth Table *

SWITCH 1] SWITGH 3
Loaic {swiTeH | SWITEH 3

0 OFF
1 ON

ON

OFF
Loglo* 0" < 0.8V
Loglo"1”" > 2.4V

* Switches Shown forﬁg_lgi Input
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PIN CONFIGURATION (Cont'd) FUNCTIONAL BLOCK DIAGRAM (Cont'd)
. _ T-51-11
R Dual-In-Line Package DGE144. - - -
80 OTL_O D4
I
82 o— ot2A] oo,

Top View

e

1 .
- - l
N P |
|
One DPST Switch per Package
Truth Table *

Loaic SWITCH
Order Numbers: ) OFF
CerDIP: DQS5144AK, DGA5144AK/8863, 1 ON
D@A5144CK 0"
Plastlo: DG6144CJ Loglc*0* < 0.8V
Loglo*1* =2 24V
Dual-ln-L\In’e Package DQE145
o [ 6] & 8 0 o-T&—-1—o 0,
no [Z] g Ny 80 O’\I‘"——o D3
wgl o N
83 [4 13] GND -
o R e HD> -
4 i L .
s - 82 0m— o+%E] oo,
O 8] ] v+ 840 o+xl o 04
. nel[f] i N,
: T - Two DPST Switches per Package
D, E ﬂ 82 . .
Truth Table
Top View . - Loaic | switcH
Order Numbers: 0 OFF
2 CerDIP: DG51456AK, DG5145AK /883, 1 ON
DQA5145CK

Plastlo: DQ@5145CJ

logo*0°* < 0.8V
Loglo*t" 2> 24V
* Switches Shown for Loglo 1" Input

ABSOLUTE MAXIMUM RATINGS

{(V+) - (V~} ...'.......,......5.....'...........<36V
(T P ..<30V
Vo) = (V=) teavnnenineneeiieniaenee. <30V
T N I S Y A
Vi) - (V=) <aav

VL) = Vi) vorreronncionnsnsiosnasnstnsesess <30V

' .<20V
<20V
Continuous Current, Any 'fermlna| 30 mA

VL tereennnnnenisniiaraionassiyssonciiiinss

V,N P R R R

- Peak Current, S or D

_(Pulsed at'{ ms, 10% duty oycle max) .,....... 100 mA

) Sto;'age Temperature (A Suffix) ...,....... -85 to 160°C
(C SUffix) ..ve...... -85 to 126°C

Operating Temperature (A Suffix) ......... -55 to 126°C
{C Sutfix) ... 0t070°C

Power Disslpation (Package)*
16-Pin Plastlo DIP** .. i iesravcrnrrarnrreess 450 MW
16-Pln CerDIP*** . ivvvirsrrrsnseariosisers 800 MW

* Al leads welded or sojtlered to PC board.
#+ Derate 8 mW/°C, above 75°C,
*s+ Degrate 12 mW/°C aboves 75°C,
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ELECTRICAL CHARACTERISTICS 2 T-51-11
Test Condltions LIMITS o
Unless Otherwise Specifled: =
. Ve=18V 1=25°C | A c
‘ " V-=-15V 2=126,70°C | syFFix SUFFIX
. Vi= 5§V 3=-85,0°C_ |-55 to 125°C| o0 to 70°C
T - © GND=0V o
PARAMETER SYMBOL Vin=2.4V,08Ve min’[mMax® unit

SILICONTX INC 03 ] 8254735 oonauaa 7 [

Input Current with V,
oW o

i

Vin under test 8V
N All Other =

24y

Analog Slgnal Range © VanaLoa 1,2,8 ~-14 14 \
: Ve=15V, Vo= 15 V 1 50 75
Draln-Souro
orNa Res?st’;an%e Foson lg=~10mA, vp=¢10V 2,3 75 100 a
. | 1 0.5 5
. S{OFF) e _ - < 2 20 20
Switch OFF Leakage Vp=-10V,Vg=10V
Current Vp= 10V, Vg==-10V 1 0.5 5
lotorr 2 20 20 .
nA .
Channel ON Ipiony + Vg=Vp=-10to 10V 1 2
Leakage Current P §='o 40 40

Turn-ON Time

Input Current with Vi~
HIGH. YN

Vin underte st=2,4V
. All Other = 0.8 V

RL= 3008, C = 35 pF
See Flgure 1

Turn-OFF Time ] .tOFF DG5140-DG5145 q » '125 ) 150
. Flgure 2 1 . | 100 150
DG5140
DG5141 ) i
Flgure 3 1 150 175
Switch ON Time® ton
- | Figure 2 and 4 1 175 250
DG5142
DG5143 N
Flgure 5§ 1 - 200 300 ns
882132 Figure 2 1 175 250
Flgure 2 { 75 125
DG5140
DG5141
) Flgure 3 1 125 150
. Switch OFF Time ° * torr
pastss L
- Bhis | o
1 125 150
4 s 5-401
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ELECTRICAL CHARACTERISTICS 2 . T-51-11
Test Conditions LIMITS -
Unless Otherwise Specifled: -
Vi=15V 1=25°C A c
V-=-15V - 2=126,70°C SUFFIX SUFFIX
. VL= 6V 3=-85,0°C | -55 to 125°C] 0 to 70°C

GND =0 V
Vpn=2.4V,08Ve

SYMBOL TYP

PARAMETER”

TEMP

. - 1 10 [
. ton ~ B -

Break-Before-Make Time torr See Figure 2 _ ns
oo T 10 5

Charge Injeotlon® Q Vgef;; L‘f'g‘:gnpfq Q 1 100 150 | pC

. = R <
Off Isolation® A= 1ofo=.o; M(:-ILz & pF 1. -54 -50
¢ taik® Any Other ChannelfMtohee dg
rosstal = , 5 : - -
(Channel-to-Channel) : L wfoﬂ MCHLZ pF 1 54 50

Posltive Supply Current I+ 1 1 10
Negative Supply Current t- - 1 =t -10
. Viy =0VorsV HA
) Switch Duty Cycle < 10%
Loglc Supply Current - - Iy A 1 1 10
Ground Current - lanp 1| ] -10
" NOTES: . : I

a. Refer to PROCESS OPTION FLLOWCHART for additional lnformatlon
b. ;I'hl?e gl%ebrﬁlo conventlon whereby the most negative value Is a mlnlmum and the most posltlve a maximum, s used In
s data sheet,
, Quaranteed by deslgn, not subject to production test.
d Typloal values are for DESIGN AID ONLY, not guaranteed nor subject to productlon testing.
8. Viy ¥ Input voltage to perform proper functlon
f. SIgnaIs on sx ' Dx or INy exceeding V+ or V- will be clamped by ln!ernal diodes, Limit forward diode current to 30 mA,
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DIE TOPOGRAPHY

T=51-11

-————— 82 mllg ~————p

DG5140

9.9,

CSHCA/B

2 Capacitore

2 Resistors

8 P-channel enhancement MOSFETS

N 12 13 14

20X

10 N-channsl enhancement MOSEETS
2 Diodes

CONOINEWON =

Pad Function
No.

D
NC
NC
NC
NC
NC
NC
NC
NC
NC
V+ (substrate)
Vi
GND
V-
IN

s

DG5141

82 mlls

CSHCA/B

4 Capaoltors

4 Reslators

18 P~channel enhancement MOSFETS

20 N-ohannel enhancement MOSFETS
4 Dlodes

-
o

Pad )

rarS St oONO RO
DL DN s -

Funetion

Dy
NC
NC
NC
NC
NC
NC
D2
S2
IN2
V+ (substrate
L
GND
V-
INy
8y

5-403
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1A Siliconix
DG51 40"51 45 incorporated
Dl; TOPOGRAPHY (Cont’'d) T—Sl 11
DG5142
Pad  Function
-t @ 82 mlls No
. 1 D4
N 2 NC
* 4 S»
.= 5 NC
j N it P 6 NC
; o 7 NC
: 85 mils,,.; s N
= 10 NC
Al 11 V+ {substrate)
* 12 Vi
L3 13 GND
- 14 V-
15 INy
16 84
“CSHCA ’ ,
2 Reslstors - - 16 N-channel enhancement MOSFETS
4 Capacltors . 2 Dlodes
11 P-channe] enhancement MOSFETS
o DG5143
L Pad Funotion
No. '
: 1 D4
: 2 NC
PO 3 D3 -
R 4 Sa
5 84
6 D4
. . 7 NC
- 8 [»73
- 9 Sa
10 N2
11~ V+ (substrate)
12 Vo .
13 GND
14 V-
15 IN¢
X 16 Sy
CSHCA - - :
8 Capaoitors 30 N-channel enhancement MOSFETS
4 Reslators . . . 4 Dlodes
22 P-channel enhancement MOSFETS

*
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B incorporated DG51 40'51 45
DIE TOPOGRAPHY (Cont'd ’
- - . DG5144
~-——— 32 mlls - Pad Functlon
-' . No,
_ ) %\ s 4 3 L4
) y / ’ 3 R Dz
! N o 8 4 T 8
“ b §. NC
S 6 . NC R
; e B 7 NG )
. 8 NC
- ‘9 NC
10 NC
9 11 Vi (substrate)
. 12 vy
10 18" G
14 V-
16 INy
. 18 . 8
CSHCB .
! 2 Reslstors 15 N-channe! enhancement MOSFETS
4 Capaoltors - . 2 Dlodes
11 P-channe! enhancement MOSFETS -
I ~ DG5145
. ' -t 82 mils — . zgq Functlon
e : -
' . PR I Dy
2 NC
3 Da
..I\:' - 4 Sa
. .. 5 S4
B e .- 8 D4
- 7. NC
, 8 Dy
9 Sz
10 N2
i 1 V+ {substrate}
12 L
13 GND
5 14 v-
. 16 1Ny
- 18 s,
CSHCB
- 8 Capaoltors 30 N-channel enhancement MOSFETS
4 Reslstors 4 Dlodes
22 P-channel enhancement MOSFETS
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SWITCHING TIME TEST CIRCUITS

- T-51-11

Switch outp‘ut waveform shown for Vs = constant with loglc 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 capacltance may result in spikes at leading and trailing edge of output waveform,

av

Vg=10Vfor tON
Vg=-10Viar tOFF “ 445y -

X : R
—_—
SWITCH T v+ Vot Vs
INPUT . L* "os(en)
¥ D ofalo SwWiTcH
- ol
e R OUTPUT
Logic -+ 1 LDl B S
NPUT PN | Jacon | aser
)_l GND .v_l - -
= -16V

= ov
’ - (REPEAT TEST FOR IN,INg AND IN ;)

Figure 1.

Logic 3v -
INPUT . 50%
oV

Vsi1

: Voi1-="0.8 Vo
SWITCH o1 0.8 Yo
OUTFUT oV

Vsa —

SWITCH v,
OUTRUT 4y 0

0.9 Vo

tp (e— —»! tp

- tr<20 ns
- ’ 50% t4<20 ns
- Logie  ov —/ \
INPUT torr )
SWITOH  yq
- o Yo—f— 0.9
; BWITCH . L
outeutr 0V /-
o ton 0.9 Vo
SWITCH 0o— 7/ '
NPUT  — V8
(REFEAT TEST FOR INp)
HBV H5Y
Vgy® 410V TVL - V*T
8 . D
- C‘ o,rf _1
|
Vgaa=-10V -
83 = N | AL
Do 3000
ooVl
R -5V

Figure 2.
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