19-0028; Rev 2; 2/96

NAXIWV

Monolithic CMOS Analog Multiplexers

Qeneral Description Features

Maxim's DG508A and DG509A are monolithic CMOS
analog multipiexers (muxes): the DGSO0BA is a single 8-
channel (1-of-8) mux, and the DG509 is a differential 4-
channel (2-of-8) mux.

Both devices guarantee break-hefore-make switching.
Maxim guarantees these muxes will not latch up if the
power supplies are turned off with the input signals still
present. Maxim also guarantees continuous operation
when these devices are powered by supplies ranging

4 Improved Sscond Source

4 Oporate from +4.5V to +18V Supplies
¢ Symmetrical, Bidirectional Operation
4 and Enable Inputs, TTL and

S Compatible

" 4 Latchup-Proof Construction

4 Monolithic, Low-Power CMOS Design

from £4.5V to +18V. Ordering Information
The DGS0BA/DG509A are plug-in upgrades for the in- PART TEMP. RANGE PIN-PACKAGE
austry-stand?‘rd ch;‘-SOBAIDGSOQA, r?spectiveg. DG508AC) 0C to +70°C 16 Plastic DIP
axim's parts have lower on resistance, faster enable :
switching times, and significantly lower leskage currents, | S ceACWE 0Tt +70°C 16 W:"° so
The DG508A/DGSO09A also consume significantly lower DGS50BACD 0C o +70°C Dice’
power, making them ideal for portable equipment. DGBSOBABK -20°C to +86°C 16 CERDIP
Applications [PE8D) 40°C 10 +85C 16 Plastic DIP
Control Systems DGS08ADY -40°C to +85°C 16 Narrow SO
Data Logging Systems ggm :: to +?Z°C“C 16 Wide ?0
Aircraft Heads-Up Dieplays S08AAK o +125 16 CERDIP
Data-Acquisition Systems Ordering information continued at end of data sheet.
Signal Routing *Contact factory for dice specifications.
——— Typical Operating Circuits Pin Configurations
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Monolithic CMOS Analog Multiplexers

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V- Operating Temperature Ranges:
£ 27 +44V DGSOACJICWE ...........coviiiiennn, 0C to +70C
GND............... e e +26V DGSOABK. .........oooviviiiiiin -20°C to +85°C
Digital Inputs, VsandVp(Note 1) ......... 2V Ve +2V) DGSO_ADJDYEWE. . ..o -40°C to +85°C
i DGBO_AAK. ... oii it i -65°C to +128C
Storage Temperature Range. . ............. -65°C to +150°C
Current (any terminal, exceptSorD) ................ 30mA Lead Temperature (soldering, 10sac). .............. +300°C

Continuous Cumrent, SorD ..........cocvvvvenv it 20mA
Peak Current, S or D (pulsed at 1ms, 10% duty cycle max) .. 40mA
Continuous Power Dissipation (TA = +70°C)
Plastic DIP (derate 10.53mW/°C above +70°C)...... 842mwW
Narrow SO (derate 8.70mW/C above +70C) ....... 696mwW
Wide SO (derate 9.62mW/C above +70C)......... 762mw
CERDIP (derate 10.00mW/<C above +70C) ........ 800mW

Note 1: Signals on ﬂr%s D_, or IN_ exceeding V+ or V- will be clamped by internal diodes. Limit forward diode current to maximum

DG508A/DG509A
H

Strsasss Maulm.dunda'AbaolmMaxmunngo mcy use permmanent damage to the device. These are stress ra only, and functional
operation o mmumuonnymrcondimmboyond inclicated in the operational sections of the spocdicummmplgd Exposure to
absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS
(V+ = 15V, V- = -15V, GND = OV, Ta = +256°C, unless otharwise noted.)

DGGOBAA DGS08ADVE/B/C
PARAMETER SYMBOL CONDITIONS DGS0SAA DGE0SADVE/R/C | UNITS
MIN TYP MAX| MIN TYP MAX
SWITCH
Analog-Signal Range | VANALOG -15 16 | -16 15 \
Drain-Source Sequence sach | V0 = AV A 170 300 170 360
On Resistance DSON) | Vay = 0.8Y, Vo =10V Q
(Note 4) VAR = 2.4V |s°='-éoo..'A 130 300 130 380
Greatest Change in (DS(ON) Max min
Drain-Source AIDS(ON) » [ DO TAX =TSO |
On Resistance ArDS(ON) TOS(ON 6 6 %
Between Channels -10Vs Vs SOV
Source-Off Leakage i VEN = OV Vs= 10V, Vp=-10V 0002 05 0.002 1
Current SOF) | YEN Vs=-10V.Vp= 10V | 05 0006 10005 nA
Vp = 10V, Vg = - 10V 001 2 001 6§
DrainOff | DG508A
urren DGS0OA VD = 10V, Vg = -0V 0005 2 0006 &
Vp=-10V,Vs=10V | -2 -0.008 5 0.008
Dranon | DGS08A Sequence sach Vs(aip = Vp = 10V 00152 00155
rain.
| ID(oN Vs(alp = Vo = -10V 2 003 5 003
G oY | VaL=cay Vs(alf = Vo = 10V 0007 2 sor 5]
DG509A VAH= =24V : :
Vsal) = Vp = -10V 2 0015 5 00156
2 MAXIM
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Monolithic CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (continued)
(V+ = 15V, V- = -15V, GND = OV, Ta = +25°C, unless atherwise noted.)

DG508AA DGG0BAD/E/B/C
PARAMETER SYMBOL CONDITIONS DG509AA DGSOSADER/C | unns
MIN _TYP MAX| MIN TYP MAX
LOGIC INPUT
Logic Current, i Va =24V -10  0.002 -10  -0.002
Input High A Vas v 0008 10 oo0s 10 ] ™
Logie | Current, AllVasOV VEN = 2.4V -10  -0.002 -10 -0.002
Input Voltage Low AL A VEN OV 10 -0.002 .10 -0.002 wA
DYNAMIC
Multiplexer SWISING | yranation | Figure 1 06 10 06 10| us
E"?uﬁv"?b'&m° topen | Figure 3 02 0.2 us
Enable Turn-On Time tonEN) | Figure 2 04 10 04 15 us
Enable Turn-Off Time tomEeN) | Figure 2 02 07 02 10 us
9 VEN:OV,RL= 1kﬂ.C|_=15pF,

Off Isolation (Note 3) OIRR | NSO L 68 8 dB
Source-Off Capacitance | Cs(om) | Vs =0V, Ven = OV, f = 140kHz 5 5 pF
DrainOf | DGSOBA | Vs = OV, Ve = OV, f = 140kHz & 25

=0V, =0V, f= F

DGB09A | e | YSEUNYEM 2 2 P

SUPPLY
Positive Supply Curent I+ | VEN =24V, all VA= OV or 24Y 002 02 002 02| mA
Negatve Supply Current 3 VEN = 2.4V, all Va = OV or 2.4V 01 001 01 001 mA
Positive lﬁ“gtgn’yﬁy I+ | VEN=0V, allVa=0Vor24v 002 02 002 02| mA
W'Win&sggzby | Ven=OV allVa=0Vor24v 01 001 01 001 mA
Power-Supply Range
for Continuous V-, V4 4.5 +18.0| 4.5 +180| Vv
Operation (Notes 4, 5)

"EM 587bb51 0013037 378 WA
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Monolithic CMOS Analog Multiplexers

< ELECTRICAL CHARACTERISTICS (continued)
8 (V+ = 15V, GND = 0V, Ta = TMIN to Tmax, unless otherwise noted.)
DGS0BAA DGS0SAD/E/B/C
m PARAMETER SYMBOL CONDITIONS DGSO0SAA DGS0SAD/E/B/C | UNITS
MIN TYP MAX! M TYP  MAX
SWITCH
Analog-Signal Range | VaNALOG -16 15 | -15 16 Vv
Sequence each | VD = 10V,
gmaeslsunce TDS(ON) \slmnhgg,v — = = a
n AL = 0.8V, =-
8 . Van=z4y | Jo=_lOv 400 450
Source-Off Leakage Vs = 10V, Vp = -1V 50
0 | S Isjorr) | Ven=0V Vs =-10V,Vp = 10V | 60 50 M
Vp = 10V, Vs = -10V 200
g DrainOff | DGS08A Vo= 10V,V6 = 10V ] 200 100 2
Leakage Ior) | Ven=0ov D=0 TS S - nA
Curren DGE0GA Vo= 10V, Vs =-10V 100 100
Vp=-10V,Vs = 10V | -100 -100
. 508A Sequence each | Vs(an = Vo = 10V 200 100
Drain-On be Jmon, | swichon, | Ven = Vo= 10V -200 -100 A
Curren AL = Y Vs(ain = Vp = 10V 100 100
DGSa9A VaH=24 N an=Vp =10V | 100 100
LOGIC INPUT
Logic Input Current, Va =24V -30 -30
input Voltage High K7 R 30 o] "
Logic Input Current, _ VEN = 2.4V -30 .30
Ir?;igutv Low IaL AllVa =0V Ven OV 20 30 BA

Note 2: Ip(oN) is leakage from driver into “on” switch.

. - 20109 V8!

Note 3;: Off isolation = 20log Vol
Vs = input to “off" switch,
VO = output due to Vs. .

Note 4: Electrical characteristics (such as on resistance) will change when power supplies other than =15V are used.

Note 5: For designs requiring single 5V or dual 5V operation, refer to Maxim’s improved MAX338 and MAX339. Minimum
operating voltags for DGS08ADY and DGS09ADY is +9V.

Functional Diagrams
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Monolithic CMOS Analog Multiplexers

Test Circuilts/Timing Diagrams g
124V 5V 24 5V 8
|
L V+ l_ V+
EN Sth— v N 51l— HOV
SNAXLAN STA-S4A,
0 DG508A 82-87 _j__ OA, 528, 838 —]__
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He o o am o o o | 8
LOGE R0 v v LOGIC M o v vos 8
INPUT ‘
INPUT 500 -[- T ™ 35ﬂF 500 T—_r— 1M W
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Figure 1a. Switching-Time Test Circuit Figure 1b. Switching-Time Test Circuit
+HV +15v
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Figure 2a. DG509A Enable-Time Test Circuit Figure 2b. DG509A Enable-Time Test Circuit
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Monolithic CMOS Analog Multiplexers

Test Circuits/Timing Diagrams (continued)

m LOGIC 2lgﬂPur W [ \
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Figure 3. Break-Before-Make Test Circuit TE o3 =
Vs
SWITCH Vg ~
QUTPUT  gos ] 4
Vo
aho o | L
(BBM INTERVAL) -—-ltmﬂ—
Figure 4. Timing Diagram for Figures 1, 2, and 3
Table 1a. DGS508A Truth Table Table 1b. DGS509A Truth Table
ON Al AD EN ON SWITCH
A2 Al A0 EN
. S:JN‘;“ X X 0 NONE
X X 0 0 [} 1 1
0 0 0 1 1 5 ; ; 2
0 0 1 1 2 N 5 : 3
0 1 0 1 3 " : ; a
0 ! ! ! 4 X =Don't Car
1 0 0 1 5 = °
1 0 1 1 6
1 1 0 1 7
1 1 i 1 8
X =Don't Care
6 MAXIN
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Monolithic CMOS Analog Multiplexers

Typical Operating ___ Ordering information (continued) g
o ontinued,
Circuits (c ) PART TEMP. RANGE PIN-PACKAGE
DGS09AC 0°C 1o +70°C 16 Plastic DIP G
s DG509ACWE 0Cto +70°C 16 Wide SO 8
| [ F] DG509AC/D 0°Cto +70°C Dice"
B I DGS0SABK -20°C to +85°C 18 CERDIP
— s | DG508ADJ -40°C o +85°C 16 Plastic DIP
DRFERENTL | | 4 ) ormos DG508ADY 40Ct +85C 16 NarowSO___
Reuts — mm‘“ ap&?mms DGSOSAEWE -40°C 1o +85°C 16 Wide SO ¢t
WS- — » o8- DGE0OAAK S6Cto +125C 16 CERDIP [~
- 5‘2, AL EN *Contact factory for dice specifications. b
+I5v | I, >
] I_*]
—1J 0 +1J "]
VOMMZHCT3 1/OMM74CT3
CLOCK
CLOCK
WL T, Hx ]
CLEAR GND - GND
RESET [ = |
ENABLE
DIFFERENTIAL 4-CHANNEL SEQUENTIAL MUX/DEMUX
MAXAM 7
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Monolithic CMOS Analog Multiplexers
Chip Topographies

Maxim cannot assuma responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are
implied. Maxim raserves the nght to change the circuitry and specifications without rotice at any time.

8 Maxim integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 (408) 737-7600
© 1996 Maxim Integrated Products Printed USA AAAAM s a registered trademark of Maxim Integrated Products.
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