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16-Channel/Dual 8-Channel High Performance
CMOS Analog Multiplexers

General Description
The DG406/DG407 are monolithic CMOS analog multi-

MAXIM INTEGRATED PRODUCTS

19-4729; Rev. 0; 12/91

Features
on’ 15 Max TS+ 2

: 100Q Max, Ar,,.,

* Tosony

plexers (muxes). The DG406 is a single-ended 1-of-16
device, and the DG407 is a differential 2-of-8 device. Both
are pin and functionally compatible with the industry-
standard DGS506A/DGS07A.

The DG406/DG407 are fabricated with Maxim's new im-
proved silicon gate process. Both parts offer low on
resistance (100Q max), improved leakage over tempera-
ture, low power consumption (g, .., = 75A max) and fast
switching speeds (t,,s = 250ns max). The 44V maximum
breakdown voltage allows switch-off biocking capability
rail-to-rail.

& TTL/CMOS Logic Compatible
These muxes can be used with a single positive supply
(+12V to +30V) or split supplies (+4.5V to £20V) while Ordering Information
retaining CMOS logic input compatibility. CMOS inputs
provide reduced input loading. PART TEMP. RANGE PIN-PACKAGE
DG406C/0 0°C to +70°C Dice’
App’,cat'ons DG406DJ -40°C to +85°C 28 Plastic DIP

Sample-and-Hold Circuits DGA406DN 40°C to +85°C 28 PLCC
Test Equipment DG406DK -40°C to +85°C 28 CERDIP
Winchester Disk Drives DG406AK -55°C to +125°C 28 CERDIP”
HeadS'Up DiSplayS DG407C/D '0°C to +70°C Dice’
Guidance and Control Systems DG407DJ -40°C to +85°C 28 Plastic DIP

" ) DG407DN -40°C 1o +85°C 28 PLCC
Military Radios DG407DK -40°C 10 +85°C 28 CERDIP
Communications Systems DGA407AK -55°C to +125°C 28 CERDIP*

Battery-Operated Systems

* b, 250ns Max
# Leakage - T, =T, toT,,,
lsorn: SONA Max
byorry: 100NA Max (DG407), 200nA Max (DG406)
oy’ 100NA Max (DG407), 200nA Max (DG406)

% Q: 20pC Typ

® 1,00 750A Max
# Single- or Bipolar-Supply Operation

" Contact factory for dice specifications.
" Contact factory for avaitability and processing to

PBX, PABX MIL-STD-883.
Pin Configurations Functional Diagrams
TOPVIEW v+ \%— G?D
v+ []° ~ @ D T —
ne. [ ) V- e ]
NC. (3] ) S8 s3 g J_}".’“.".‘“;
S16 [4] s} 57 2; P 9}'4;+H_<
15 meuu% 6 T2 it
s14 [¢] pgews [=l s $8 o ———————orh e g |
ota [ 2 o S —o
i 1 [
s12 [3] = s3 s1t o———oar
o—f———— T 4—t+—+—+—+—t+t+-t+T1r11¢
s11 [3) =) s2 - 513 o Rttt b it
s10 [o Wl s St ool
s [ B EN $16 o~ AT T T T T
GND [13 7] A0 T U T S A S W S S
NG @ oy CMOS DECODERS/DRIVERS
o o ne T T 1]
DIPISO A0 Al A2 A3 EN
DGA06 16-CHANNEL SINGLE-ENDED MULTIPLEXER
DG407 on last page DG407 on last page

Vi XL V)

Maxim Integrated Products 1-25

WA KW s aregistered trademark of Maxim Integrated Products.

0¥9a/90+5a




MAXIM INTEGRATED PRODUCTS

53E D EB 587bb3l 000bL0&5 9T4 EENXN

T-51-12

16-Channel/Dual 8-Channel High Performance
CMOS Analog Mumplexers

ABSOLUTE MAXIMUM RATINGS

h Voltage Referenced to V- Continuous Power Dissipation (T, = +70°C) (Note 2)

Vb o e e e 44V 28-Pin Plastic DIP (derate 9.09mW/°C above +70°C) . .727mW

GND . 25V ' 28-Pin PLCC (derate 10.53mW/°C above +70°C) .. ... 842mwW

Digital Inputs Vg, V(Note 1} ....... V- -2V to V+ +2V or 30mA . 28-Pin CERDIP (derate 16.67mW/°C above +70°C) . .1333mW

(whichever occurs first) Operating Temperature Ranges:

Current (any terminal, exceptSorD) ................ 30mA DG40B/407C/D ........cov i 0°C to +70°C

Continuous Current, SorD ........................ 20mA DG406/407D_ ....... ... -40°C to +85°C

Peak Current, Sor D DG40B/407AK .........ccvieiiiinns -55°C to +125°C

(pulsed at 1ms, 10% dutycyclemax) ............... 40mA Storage Temperature Range ............... -65°C to +150°C

S ' Lead Temperature (soldering, 10sec) .............. +300°C

& Note 1: Sltgnals on Sx, Dx, or INx exceeding V+ or V-are clamped by internal diodes. Limit forward current to maximum current

Note 2: All Iégads are soldered or welded to PC board.

Stresses beyond those listed under "Absolute Maximum Ratings™ may cause permanent damage to the device. These are stress ratings only, and functional
operation of tha device at these or any other conditions beyond those indicated in the operational sections of the specifications is not Implled Exposure to
absolute maximum rating conditions for extended periods may affect device refiability. )

ELECTRICAL CHARACTERISTICS (Dual Supplies)

(V+ =15V, V-=-15V,GND = OV, V,,, = +2.4V, V, = +0.8V, T, =T, to T,,.,. unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | 4N
(Note 3)
! SWITCH
Analog Signal Range VanaLog | (Note 4) -15 15 v
g
' / - Ta= +26°C 5 100
Drain-Source On Resistance| fps(ONj) {,SD‘;;%'\‘/A' —— 25 Q
A= Tmin 10 Timax
ros(ony Matching Ar Vp =10V .
Bestsﬂee)n Channels DS(ON) (Note 5) Ta=+25C 5 o
Vp = +10V, Tp = +25°C 05 05
Source-Off Leakage Current| |s(OFF) z: = IS\?V. ‘ o — o po nA
N = A=TMINTO Imax] —
Ty = +26°C -2 2
DG406 nA
] . VS = :|:1OV, TA = TM|N to TMAX -200 200
Drain-Off Leakage Current | Ip(OFF) xD = ’Féevn - P >
) EN= A= +. ! e
DG407 nA
TA = TM|N to TMAX -100 100
Tp = +25°C -2 2 A
| vp=ti0v, [DG408 "
D(ON) _ ' TA = TMlN tOTMAX -200 200
Drain-On Leakage Current ot qu;:gg: '
SON) | oach switch on DG407 Ta=+25C -2 2 nA
TA = TMlN ‘OTMAX -100 100
1-26 v/l X sV
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16-Channel/Dual 8-Channel High Performance
CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (continued)
(V+ =15V, V- =-15V,GND = OV, V,,, = +2.4V, V, = +0.8V, T, = T, to T,,,,, unless otherwise noted.)

T-51-12

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | ynmrs
{Note 3)

INPUT

Input Current with _

input Voltage High laH Va =24V, 15V -10 10 MHA

input Current with Ven =0V, 2.4V, _

Input Voltage Low a ViN= 0 0 0 sA

SUPPLY

Power-Supply Range +4.5 120 \

Positive Supply Current + Ven=Va=0V 75 pA

Negative Supply Current - VEn=Va=0V -75 HA

Ta = +25°C
N Ven = 2.4V, A 05 f ma
Positive Supply Current I+ Vi = OV Ta= Tomn 10 Tk »
. | ven=24v,

Negative Supply Current I Va = OV ~500 HA

DYNAMIC

Transition Time trmans | Figure 1 Tp=+25°C 250 ns

Break-Before-Make Interval | topgy | Figure 2 Ta=+25°C 10 ns

Enable Turn-On Time tonen) | Figure 3 Tp = +25°C 200 ns

Enable Turn-Off Time torr(eN) | Figure 3 Ta=+25°C 150 ns
C|_ = 1nF,

Charge Injection Q Vg =0V, Ta=+25°C 20 pC
Ag = 0Q
Ven = OV, oo

Off Isolation (Note 6) R = 1k, Ta=+25°C 65 a8
f= 100kHz

Lagic Input Capacitance Cn |f=1MHz Ta=+25°C 8 pF

Source-Off Capacitance Cs(0FF) V:N";AU;': ov Tp = +25°C 11 pF

; . f= 1MHz DG406 70
Drain-Off Capacitance Cporr Moe Tp = +25°C F
DIOF) | Ven =Vp = OV I'oga07 A=+28 35 P
CooN) |f= 1MHz DG406 100
Channel-On Capacitance - : Ta=+25°C F
Csony |Ven=VYo =0V [pgaor A 50 P
VI X1 20 1-27

L0vOa/90vva




S1E D WM 587bbL51 0006087 777 EEMNXN

T-51-12
16-Channel/Dual 8-Channel High Performance
CMOS Analog Multiplexers

ELECTRICAL CHARACTERISTICS (Single Supply)

MAXIM INTEGRATED PRODUCTS

N (V+=12V,V-=0V,GND = 0V, V,,, = +2.4V, V, = +0.8V, T, = T, to T,,,,. unless otherwise noted.)
8 PARAMETER SYMBOL CONDITIONS MIN TYP MAX | ynirs
(Note 3)
SWITCH
Analog Signal Range VanaLog | (Note 4) Tp=+25°C 0 12 |V
‘ Drain-Source On Resistance| TDs(ON) {? =_';\'/"A1"ov Tp = +25°C 90 Q
| p=3, :
. DYNAMIC
Figure 1,
5 Transition Time tTRANS @3 - 8&‘ Tp=+25°C 300 ns
" Vi = 2.4V
Figure 3,
Enable Turn-On Time tON(EN) gmr = 6?\./4V. | Ta = +25°C 250 ns
Vgy = 5V
Figure 3,
" ViNH = 2.4V,
Enable Turn-Off Time toFFEN) Vil = OV, Tp = +25°C 150 ns
Vgi =5V
. CL = 1nF, .
Charge Injection Q Vg =6V, Tp = +25°C 5 pC
Rg = 0Q ' ,

Note 3: The algebraic convention, where the most negative value is a minimum and the most positive value a maximum, is used in
this data sheet. '

Note 4: Guaranteed by design.

Note 5: Arpg o = Afpg oy MAX - Al o MIN

Note 6: Worst-case isolation is on channel 4 because of its proximity to the drain pin. Off isolation = 20log,, V,/Vy, V,, = output,
V, = input to off switch. :

Truth Tables

ON ON
A3 | A2 | A1 | AD |EN| o A2 | A1 [ A0 [ EN| goinn
x| x| x| x|o]| Nome X | x [ x| o] None
ofo|o]o]1 1 {oflofo]1 1
ofojo| 1] 2 ofo |1 1] 2
ofo}|1]0]1 3 of1 o] 3
ofo|1]1]1 4 o1 1] 4
o1 ]o]o]1 5 10|01 5
o1 o] 1] 6 1o |11 6
o1 |1]0]1 7 11101 7
0 1 1 1 1 8 1 1 1 1 8
1{ofofolfn 9
1 0 0 1 1 10 DG407
1 0 1 0 1 11 .
BEEBEEEE 12
t{1{o0fol1 13
1 1 1] 1 1 14
Tt 1o 15
LI BRI R B 16 LOGIC "0" V4 <08V, LOGIC™1"=Vpy 224V

DG406
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16-Channel/Dual 8-Channel High Performance
CMOS Analog Multiplexers

Test Circuits/Timing Diagrams

L—o hov g
SWITCH
o710V = outPuT
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+3V t < 20ns
LOGIC { A
N -+ 5o s0%
S1__ON
Vi ———
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SWITCH oy
ouTRUT 0.8V,
Vsg SVS8 |
TRaNS — ] o on YrRaNs I

Figure 1. Transition-Time Test Circuit

+15V

+2.4V ? +3V tr<20ns
T v, ‘ LOGIC T\ fr<20ne
EN $1-516, Dal—0 +5V INPUT o

A0 AKX

LOGIC DG406 SWITCH
WNPUT At pado7 OUTPUT Vs
- Aap v Db vp 80% :1— 80%
_ SWITCH
500 l 3000 a5pF OUTPUT
-15v I Vo o — I
L L 4 _L —» lopen

Figure 2. Break-Before-Make Interval Test Circuit

L Y < 20ns
50% 50% c t < 20ns
'oN(EN)
0.9V
— ’4— toFFEN)

Figure 3. loyey Logren) TOSt Circuit
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16-Channel/Dual 8-Channel High Performance
CMOS Analog Multiplexers T-51-12
, Pin Configurations {continued)
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Maxim cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product, No circuit patent licenses are implied.
Maxim reserves the right to change the circuitry and specifications without notice at any time.
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