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16-Channel and Dual 8-Channe|

CMOS Analog Multiplexers

FEATURES BENEFITS APPLICATIONS T‘51f11

® TTL & CMOS Direct
Control Over Military
Temperature Range

¢ Easily Interfaced

® Reduced System
® Low Power (30 mW typ.) Cross-Talk

® Broak-Before-Make
Switching

® 44 V Power Supply Rating

® Environmentally Rugged

® Communication Systems

® Reduced Power Consumption ® Multiplexing Reference

Signals
¢ Data Acquisition Systems

® Audio Signal Routing and
Multiptexing

DESCRIPTION

DG506A and DG507A are 16- and dual 8-channel
analog multiplexers, respectively, designed for
selecting 1 of 16 (or 8) analog Input signais and
connecting it to a common output or, conversely,
routing an analog signal to 1 of 16 (or 8
loads. Break-before-make switching actio¥
against momentary shorting of the input

The DG506A, an 16-channe! single-en
muitiplexer, is designed to connect 1 of ¥
a common output as determined
address (Ag, Ay, Az, A
8-channel analog f
connect 1 of 8 dual’
as determined by it
Az) logie.

A channel in the ON state conducts current equally
well In both directions (bidirectional switches). In
the OFF state each channel blocks voltages up to
the power supply rails, normally 30 V peak-to-peak.
An enable (EN) function allows the user to reset the
multiplexer/demultiplexer to all switches OFF. All

control inputs, address (Ay) and enable (EN) are
TTL or CMOS compatible over the full specified
operating temperature rangae.

‘;S"'::‘
5}

3 > are avallable in
gramicand plastic packages, and are
pecitibd for operation over the military, A suffix

“(~55 to 125°C), industrial, D suffix (~40 to 85°0),

and commercial, C suffix (Oto 70°C), temperature
ranges,

For applications requiring address data latching,
the DG528/DG529 is recommended. For wideband/
video routing and multiplexing applications, the
DG536 is recommended.

_ For more information, refer to Siliconix Application

Note AN75-1 and AN73-2,

PIN CONFIGURATION

Dual-In-Line Package

v+ 1] D
Ne [Z] V-
ne [3] s

Dual-In-Line Package

8
:‘55: 75 s, Order Numbers: Order Numbers:

15 (g] 2%  gige Braze: DQ50BAAR Side Braze; DGS507AAR
S14 ] EBER gggggﬁgg gasomaﬂ
S0[7] bpasosa [, DG507A G507ACR
s Top Viaw s. CerDIP:  DG506AAK Top View CerDIP:  DQSOTAAK

12 g} 218 DG506ABK DGS07ABK
S11 2] 23] s, DGS06ACK D@S07ACK
S10[1g 89 plagtio: DG506AC) Plastio:  DGS07ACY

So[11] 18] EN
GND [17] Ay
NC [16] A,

Az E Ay
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FUNCTIONAL BLOCK DIAGRAM T-51-11
Vs V- GN?D V?+ V?- GN?D
S1 o~ o1 S1a o- i
S2 0 9‘1-3 S2a o ok
Sso o/:—" g 3o — ok
S40 4a © o a
Sso o7k S5a O o1t ~0Da
S o al" Sga o o7k r
S70 — ok 1 1 S7a O ey ¥ | | |
Ss o of% 111111 S8a o-f—of% L1
Soo oL L1t oD Sib o ! b bt
Sto >4 L T Szb o : 1 .
S 11 4 L S o ——t—t—L—{—oti ——|
S 12 o- o7k N T S 0 1ot |
S130 o T Sepof— bt ottt 4 FTO0b
$ 14 o——07E Tttt S 65 0p——d—rt—oTErd——+———
$ 15 O~ AT+t § 70 O~—t—0TA———7—+—+——
s‘lso—'ol/tl | tt—t—t-T R m —— o Sabo——”r‘ 1 ) ' T 1 T |
| CMOS DECODE LOGIC | | CMOS DECODE LOGIC |
) ) 1 I 1 1 1
As Az Ay Ap EN Aa Ay Ap EN
DG506A DGS507A
16-Channel Single Ended Multiplexer Differentlal 8-Channel Multiplexer
ABSOLUTE MAXIMUM RATINGS
Voltage Referenced to V- Storage Temperature (A & B Suffix) ..... ., -65 to 160°C
{CSuffix} ........... -65 to 125°C
R 2N e 44 v
Operating Temperature (A Suffix) ........ . =55 to 125°C
1 o TR veies 2BV A ~40 to BS°C
Digita! Inputs, Vg, Vol ....... (V-) -2 V to (V¥) +2 Vor (Csuffix) .......... . 0t070°C
...................... 20 mA, whichever occurs fIrst. Power Disslpation (Package)*
28-Pln Ceramlo DIP** ... viviiiiiieeiininass 1200 mW
Current {Any Terminal, Except SorD) .......... 30 mA 28-Pin Plastlc DIP* £+ oo 65 mW
Continuous Current, SorD ........c.ocu.. e 20 mA R All loads soldered or welded to PC board.
Peak CURRENT, S or D re Derate 16 mW/°C above 75°C.
(Pulsed at 1 ms, 10% Duty Cycle Max) .......... 40 mA *++  Dorate 8.3 mW/°C above 75°C.

ELECTRICAL CHARACTERISTICS 2

Test Conditlons LIMITS
Unless Otherwise Specified: | 1=25°C . A B, C
Ve=16V, Vo= 15V 2=125,85°C | SUFFIX SUFFIX
GND = 0 3=-55,~40°C|-55 to 125°C
PARAMETER SYMBOL TEMP| TYP?| MIN®|MAX® MINP[VIAXT

Analog Slgnal Range ° VanALoG 1,2,3 16 | 16 | -15 | 15 \Y
Draln-Source © r Vp=t10V, Vo =0.8V 1,3 400 450

ON Reslstance DSION) | fo'= 2200 RA, Vo = 2.4V 2 500 550 | &
Greatest Change In rpgion A _

Between Channels ! NI rosiony 10V<vg<ioy 1 6 %
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ELECTRICAL CHARACTERISTICS 2 T-51-11 .
Test Conditions LIMITS
Unless Otherwise Specified: | 1=25°C A B, C
2=125,85°C | guUFFIX SUFFIX

PARAMETER

SYMBOL

V=16V, Vo= -15V
GND =0

~40°C]-65 to 125°C

d

1P| MmN max] miN

UNIT

Source OFF i -1 1 -5 5
Leakage Current S(OFF) Vo= F10V -50 | 50 | -50 50
V= +10 V -10 10 -20 20
DGS06A Ven =0V b - - -
bran o oo Vo= 10V 300 | 300 |-300 | 300
Leakage Current Vp= 10V -5 5 -10 10 A
DG507A Vo= 710 v -200 | 200 |-200 | 200 |
~-10 10 -20 20
Draln ON®9 D@508A Vg =Vp=ti0V ~300 | 300 {-300 | 300
Leakage Current loon) Va=0.8V
- Van=2.4V 51 5 [-10] 10
=200 | 200

Va=2.4V -10 -10
Loglc Input Current i -30 -30
Input Voltage High AH

10 10
=15

Va=15V 30 30 | HA
Logic Input Current = = -10 -10
Input Voltage Low la Ven =0.2.4V.Va= 0V ~30 -30 n

i

3
Arrow.com.

1] l
hsﬁﬁlltl%rl]g(%: Ime of tTRANS See Flgure 1 0.6 1 us
preak-Before-Make topen See Figure 3 0.2 ns
Enable Turn ON Time toneEN) See Flgure 2 1

Hs
Enable Turn OFF Time torrony See Flgure 2 0.4
Charge Injection Q 20 pG
Ven =0, RL =1k,
OFF Isolatlon! CL =18 pF, Vg =7 Vpus 68 - dB
f=500kHz
Source OFF Capacitance Cs(oFF) Vg=0 6
Ven=0
Das0sA f = 140 kH 45 PF
Draln OFF = z
Capacltance Co(orr) Vp=0
DGS07A 23
5-305



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

SILTCONIX INC 03 DEJg 8254735 00L2334 ? I

8254735 SILICONIX INC D3E 12334 D

Siliconix
ncorporate
DG506A/507A | ted
ELECTRICAL CHARACTERISTICS 2 T-51-11
Test Conditlons LiMITS
Unless Otherwise Specifled: ;=ig;c85 A B, C
=125,85°C |  SUFFIX SUFFIX
Vi=18V, V-=-18V 3=-55,-40°C|-55 to 125°C

GND =0

PARAMETER SYMBOL TeMP| TYP®| MIN®|MAX] MINbIMAXb UNIT
. {
Positlve Supply Current 1+ 1 1.3 2.4 2.4

Ven=0, Va =0 mA

Negative Supply Current - 1 -0.7 } -1.5 -1.5

NOTES:

. Refer to PROCESS OPTION FLOWCHART for additional Informatlon.

. ‘T':‘ls gl%ebrra]lc t(:onventlon 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 produotion test.

. Typleoal values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

. Sequence each switch ON.

t Ar _ {Tosiony MAX - rpsion MIN
- A rps(ony ros(ony AVE

Q0 oOm

0. lp(ow) Is leakage from driver Into “ON® switch.

h. Signals on Sy, Dy or INx exceeding V+ or V- will be clamped by Internal diodes. Limit forward diode current to
maximum current ratings.

. OFF Isolation = 20 log ://—D + Vg = Input to "OFF" switch, Vp = output due to Vg
8

DIE TOPOGRAPHY

Pad Functlon ll
DG506A No
['< 177 mils bl 1 Vs(substrate)
ource
12 11 10 9 8 7 § 6§ 4 5 Source 15
¥ 1 6 Source 14
7 Source 13
8 Source 12
9 Source 11
14 10 Source 10
11 Source 9
15 12  Ground
‘14  Address 3
' 15 Address 2
16 Address 1
16 17 Address 0
18 Enable
19 Source 1
17 20 Source 2
21 Source 3
22 Source 4
23 Source §
24 Source 6
25 Source 7
ICMHA-| : 26 Source 8
§ Capacltors 8 Resistors 27 V-
152 P Channel enhancement MOSFETs 169 N Channe!l enhancement MOSFETs 28 Drain
5-306
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DG506A/507A

DIE TOPOGRAPHY (Cont'd)

T-51-11

177 miis

Q
[0}
o
o
N
>

Z

o

Pad Functlon

Vi(Substrate)
Drain b

10 9 8 7

Source 8b
Source 7b

Source 6b
Source 5b
Source 4b
Source 3b
10 Source 2b
11 Source 1b
12 Ground

15 Address 2
186 Address 1
17 Address 0
18 Enable

19  Source 1a
20 Source 2a
21  Source 3a
Source 4a

OONANADNO

20 21
20X

7 Reslstors

ICMHB-I
4 Capacitors

141 P Channel enhancement MOSFETs

160 N Channel enhancement MOSFETs 28

Source 5a
Source 6a
25 Source 7a
28 Source Ba
27 V-

Drain a

TYPICAL CHARACTERSITICS

TDS(ON) V8. Vp and Power Supply

800
n
i
400
TDS(ON) B /r\
(&) 300 \/
/\\.—C//
_—_ D /E
200 [
100
-20 -10 0 10 20

Vs - SOURCE VOLTAGE V)

Charge Injection vs, Analog Voltége (Vs)

16 | ]
| __ Vi=415V
14 V-=-1§8V
12
10 /

(p%) 3\ 7
6 \

(=2 N

~15 -10 -5 0 6 10 15

Input Switching Threshold vs. V+ and V-
Supply Voltages

2.5
2.0
1.5
vy
V) o
1. f
ﬁf?’“{
s
0.5 v
0
0 +5 +10 +15 +20
V+, V- POSITIVE & NEGATIVE SUPPLIES (V)
fps(oN) v8.Vp and Tempaerature
500 1 T 1
450 b—— Ar 125°C V= ¢18V a
B: 2§°C V-=-15VY
400 }—— C: -55°C
350
il \ N
fos 300 A - —
19N 550 [
(£2)
200 e TN >,
. C _—
150 < —
100
50

0
-5 10 -5 0 § 10 15
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DG506A/507A
TYPICAL CHARACTERSITICS (Cont'd) T-51 :1—1

Supply Current vs, Switching Frequency

6 T T 1T ™ T 11T T =TT T T 1T T =T 7T
V=416V
d—v-=-15V |
+
2 —
Ay
m —
i \
-
-4
-8 ) Ll ! pot ol L Lt 1 Lo L Lol
100 1K 10k 100 k iM oM
FREQUENCY (Hz)
. . . Crosstalk vs, Frequency .
0 T 1T TTm T T T 1 T 11 T T TT T 1 T 1T T T Tirm
. 2 - CERDIP /—-————
V=415V Lot 0.0 dBm e
_qof— Vv-=-15V ; —— >
See CROSSTALK P PLASTIC
80— Test Setup //
-80 /
XTALK —/
(dB) -100 AT
‘—’— ———
-
-120 fpre==
. -140
-160 L1 1 L4 lin Lol 11 IR L1 113l L i
100 1k 10 k 100 k 1M ioM - 100 M
FREQUENCY (Hz) ’
Off Isolatlon vs., Frequency
] =T T TTm T T T T T 1T T T T T T T 11 T 7 T TIm
VATV .
vioHey ref.0.0dBm - CERDIP p—
=1/] ol
PLASTIC
ol  Ses OFF ISOLATION //
- Test Setup
(dB) ~ /
-100 e
120 -z
-140 g
-160 Lt i I SRR Lol Jrtin Ll i Ll p L Lt 11y
100 1k 10k 100 k 1M 10M 100 M
FREQUENCY (Hz)
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TYPICAL CHARACTERSITICS (Cont'd) T-51-11
Switching Time vs. Temperature Switching Time vs. Posltive Supply Voltage
1400 T 1100
= +}5 x
V- = ~15 1000
1200
900 \
1000 = 800
/ 700 ~ TRANS
(n's) 800 tTRANS (n‘s)
L~ toren 600
600 . 500 S~ topen
/, ] \'\—-—-_——-—
L~ "1 400
400
| 300
200 200
~65 -35 -15 § 25 45 65 85 105 125 10 12 14 16 18 20 22
TEMPERATURE (°C) POSITIVE SUPPLY (V)
|S(0FF) vs. Temperature Ip(ony to(orr) ve. Temperature
100.0 pamey 1000.0
ool 13 Y ey
10.0— =+ 100.0 [~ V- = -
Vo 14V Vo = 414 V
1.0 // 10.0
Z pd
lg 0.1 rd Io 1.0 p
(nA) P (nA) //
0.01 » v 0.1 //
0.001 ",/ 0.01 7
Vg e
0.0001 0.001
=65 -35 -16 5 25 45 65 85 105 925 -85 -35 -15 5 25 45 65 85 105 125
TEMPERATURE (°p) TEMPERATURE (°C)
ls(opp) vs, Analog Voitage |D(ON) |D(OFF) vs, Analog Voltage
25 100
WHEN Vaaioa EXCEEDS
POWER SUPPLY SWITGH, 8o |- ‘Q’g‘ﬁgg’ su?»LP?.Y i’&ﬁ%ﬁs
18" BEQIN TO CONDUCT. BEGIN TO CONDUCT.
40
s 20 FOR Ip OFF)ﬁvs = -VD
IS . / ID
(pA) ls(orF) |1 (pA) © -/
N r o -20 D(ON) ==
-40 ;’, = ID(ur-r
-1§ -60 ! | f
V=186V  V-=_15v -80 I V+-15V V-=<15V |
Vg =-Vp T, =25°C Ta =25°C
25 L L 1 ] ] -100 ] ] L ! !
-20 ~-15 -10 -5 0 5 10 15 20 -20 -5 -10 -5 o 5 10 15 20

Vs (V)

Vo (V)
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TRUTH TABLES o _ T-51-11
DGS0BA DQS07A
" ON ON
As | Az | Ay | Ao | EN | ouizan Az | A1 | Ao | EN | ON
X [ xix]x]o NONE X | x| x| o NONE
0 ()} o]0 1 1t 0 (i 0 1 1
0 0 0 1 1 27 0 0o} 1 1 2
0 o |1 0 1 3 0 1 0 1 3
0 ()} i 1 1 4 0 1 1 1 4
0. 1 0 0 1 5 1 0 0 1 - 5
() 1 0 1 1 6 1 0 1 1 6
o | 1 1o 1 7 L R T L 7
0 1 109 1 8 1 1 1 1 8
1 0 o -0 ] 1 9
1 0 0 1 1 10
1 0 1 (] 1 it
1 0 1 1 1 12
1 1 0 [ o |1 13
1 1 0 1 1 14
1 1 1 0 1 15 -
1 1 1 1 1 18
Loglo 0" = VA < 0.8V, LOGIC “1" =Vay >2.4V
tTRANSITION TIME TEST CIRCUIT
2.4V +1§V
t—o—' EN V¢ 84 - o+10v
Aa 82 -8 7}—O0————
A2 DG50BA oz
heg A DA N
y . o N tr<20 ns
on 1'»?%‘7’ oy j £0% 50% tt<20 ns
= = vg, 81 ON |
;- SWITCH 0.8 Vg,
15V v
2,4 V Y OU’\I;PUT o oh v
i o Vi ° Vsg S
EN Sibr—0 10V . . - .
e ] o] [ e
}ﬁ)}%(% Ay S4pf—O 10V ~ g\(}/.rl‘;%l;
Adgnp  yv- PH - Vo
500 j— é, MO a5 pF
-5V I
Figure 1
5-310

.

Arrow.com.



http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

SILICONIX INC 03 DEI 6254735 0012339 & r

8254735 SILICONIX INC

Siliconix
incorporated

03E 12339 D

DG506A/507A

toN(EN) AND torr(eN) TIME TEST CIRCUIT

T-51-11

av tr<20ns
WP%% : —— §0% 50% tf<20ns
ov —*/_
v t ON(ENF-» L OFF(EN)
0.1Vo
SWITCH
, OUTPUT
A2 pasoral IO t10v Yoo, 9:8¥a
= A4 gn-g 42 °
=8 4pf—O————0
Logio Ao By o] = §WeH
Db vo
1k 35 pF
Figure 2
topeN TIME TEST CIRCUIT
+16V
+2.4 V .
L av - : r<20ns
i V4 [¢][e] f <20ns
EN AlS&Dal—0 45v T oy
Ao
A1 BIOTA ve
L[N°P°L}$ A2 D, g‘GITrTCH 8SWITCH §0%
A3anp I- Db Vo o T 50% d
o
JL s0n 1kQ == 35 pF
i v I ov -—I t 6PENI"‘
= = = = = Figure 3
SCHEMATIC DIAGRAM
V+ 00—y I
—0 S %
COMP V¢
Loaic DECODER = f—
TRIP- N N 'J ] -
POINT A
REF - x (.- _'I—‘
GND * i —o0Dy
i .
EN T ) ]
V- 00—
LOGIC INTERFACE TYPICAL
AND LEVEL SHIFTER SWITCH
5-311
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APPLICATION HINTS* T-51-11
Vin )
Logic input v v
V+ Ve s or Vp
Positive -Negative vVoIt:Agie ; _Analog
Supply Supply INK Min Voltage
Voltage Voltage VinL Max Range
V) v) v) )
15 ** -15 2.4/0.8 -15to 15
12 ~12 2.4/0.6 -12 to 12
10 -10 2.4/0.5 -10 to 10
- Bk -8 2.4/0.3 -8to8
* Application Hints are for DESIGN AID ONLY, not guaranteed and
not subject to production testing.
** Ejgctrical Characteristics chart based on V+ = +15 V, V- = =15 V, .
*** Operation below #8 V Is not recommended due to the shift in VinL(MAX) .
Overvoltage Protection Ve
A very convenient form of overvoltage protection 1N4148
consists of adding two smali signal diodes (1N4148, -
1N914 type) In series with the supply pins (see Ve S Vas V
figure). This arrangement effectively blocks the o Jnternal
flow of reverse currents. It also floats the supply pin Sx
above or below the normal V+ or V- value. In this © O/A———-—o D
case the overvoltage signal actually becomes the nternal
power supply of the IC. From the point of view of Vg DGS06A
the chip, nothing has changed, as long as the DG507A
difference Vs - (V-) doesn’t exceed +44 V. The 1N4148
addition of these diodes will reduce the analog p—
signal range to 1 V below V+ and 1 V above V-, but -
it preserves the low channe! resistance and low v-

leakage characteristics.

Overvoltage Protection Using Blocking Dlodes

5312

I
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APPLICATIONS 1A 51-1 1 T
CHANNEL 1 CHANNEL 16 CHANNEL 33 CHANNEL 48
CHANNEL 17 CHANNEL 32 CHANNEL 49
UMY, COIOOOOOONE  DOOOOOOOCOONN  ROTDOTMOEN
A Ag Ag A3 A3
DasgeA :f :? DasgsA :? :? DasgeA :':’ :f DasgeA |
D N A0 Ao N A0 A0 o Ag At AzAa g0 Ao o EN
I—OV l_o V¢ L—o Ve I—O v+
[ .
IN‘N2W3|N4
se?of' n"§ aso1)‘ 818661 o PIA
r?i’riu TTRSB‘EE% D%SATT X8TESk

MICROPROCESSOR

84-Channel 2-Level Multiplex System
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