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CMOS Analog Switches

Ganeral Description Foeatures
Maxlm;::dDGﬂﬂd-DG?rﬂT and DGAA-DGIITA CMOS + Monolithic Low Power CRDS
dual angl quad analog switches combine low power
operation with fast switching times and superior DG~ ¥ L#tch-Up Proof Constniction
and AC nswitc:h characteristics. On resistance |g kss # Fully Compatihle 2nd Sowrce
than 500 and iz essentially constent over the anadog
signal range. Dovice spacifications are idsal for battery 4 Low On Rusisiance, <500
powered cirguitey. & Fasl Swilching Tima
Thagze Esdwitchas ara hiugirabla i|f1 a vanety of forn'nata as # V' o ¥ Analog Sigoal Range
putlined balow in 1 in Configurations secfion. Tha
switch control logic inputs ere compatible with Mos @ Single Supply Capabilty
logic. Also featered are “break-before-make” switching
and low charge injaction. _.______ __ Ordering Information
Maxim's DG3M-[3307 and DGSDdﬂ\—[}Gﬁﬂ?ﬂgamilias
are wlectrically compatible and pin comgatible with _ —
the wriginal manufacturer's devices. AN devices will PART TEMP. AANGE m“*ﬁ_l
upgvmtas with powelr supplies ranging from 15V to DGAC/D 0°C e +7F T Dice
T8 Single supply operation s implemeanted by e " " -
Conmeoting V- 18 END. ug:.:;:;[i ;gw +70 2 14 Le:: :r.an.; =113
- D 7" L
Applications 19 10 Loed Wids 30
DE3040K TG to +70°E 14 Lesd CERDIP
Fortable Instruments | DGOMMBWE _ -25°C {0 +B5°C 16 Lead Wide S0
Low Powar Sample/Holds DESIMEBK, -25°( to +85°C 14 Lead CERDIP
Power Supply Switehing DiGaBA -25°C o +B8°C 10 Lead Matal Can
Programmably Galn Amplifiers DG304AK SEC tp +126°C 14 Lead CERDIP
SPOT and OPDT Functigns LDGWAA -550C to +1257C 10 Lead Metel Can
Process Control and Telemetry CQrdeving lnfarmation continued at and of date sheat
Pin Configurations
M Top View |
*Dual SPET DGA04/DGI04A * Dual DFST DG306/DGAEA
V' |9UBSTRATE AND CA%E| at %1 V‘T% v :‘: E‘LI’]E;:
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Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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DG304(A)/DG305(A)/DG306(A)/DG307(A)

CMOS Analog Switches

ADSOLUTE MAXIMUM RATINGS
Vollages Referenced to V-

Cpefating Temparatura (& Soffix) ...

R LR (1

W DGIM-DGEHT] e 3EY (B Suffix] __...... 25O to BEOCS
¥ DGO A-DGI0TA) LAy {C Buffin) .ol 0% te 70O L
LT 1 Lead Temparature (Soldaring 10 as¢) .. ........ <300°C
Digital Inputs, ¥, ¥p {MNobe 1) ....... ~4¥ 1o (¥ F 4¥) or Fewer Diggipation®

FrmA, whichayar ocours first. Cerdlp {K) [Derate 11mWs™ L abowe 75°C) ... .. B35mWN
Curenl, Any Terminal Except Sar B ............. 3mA Plastlc DIF [J) (Derate 8.5mW/" C above 25°C) ., 4T0mW
Contingoys Current, Sar D ... ... . 2mA Metal Can (A) (Derate Smwe O above T5°C) . 450mbY

[Pulsed at 1mzec, 10% dury cycle max] ........ 100mA

Stomge Temparature (& & B Sulfley ..... €5°C to 150°C
(C Suffix) _.. ..

S =BEOG to 1250

' Davits mounted with all leads soldared of waldad to PC
bevarg.

Strwaaws hsted endar “dEsolute Maximaor RENRge” may be appiied fong af 4 (ImMe) (o @evicas wmimout Fesming n _Dl-rmmnr_dﬂmm- _Tﬁm arg
Siress reings only; and funciicral operation &f e dekice 6 Meee or 30y offd codifions above dhade imdlcated 10 (he opaAfignal saciones of M
Eracifieaiions 18 nof impdeg. Expoaune o abeofes mazitun rafiogs comdllions for axmrded parfodd ay affact $evice ralabaliy.

ELECTRICAL CHARACTERISTICS (v - +15¥, v = -150, GND = 0¥, T, = 25°0, unlwss olherwise Indicaled)

DGIM-DEIDTA DGAM- DGTE/C
PARAMETER  [SYMBGL TEST CONDITIONS DGIMADGHTAA |DGIUADCHTABC, |\ e
MIH TYR MAX MIN TYP HNAX
(Ml ) (Nols 5 [Mate 23 {Mcria 3] .
Analog Signal Range | Ve ls = 10MA ¥, = 35¢ or 110¥ | -15 1w | -15 By
Drran-Soune Iﬂ -1(mA, 1I|I|:| =100 30 - 50 a 0 o
ON Raslstarica "Bler) I, = 10mA, ¥, = -10% 0 s N
x | Source OFF | W, = T = 1Y o 1 01 &
E Leakage Cument SO | Wn =3BV g v = 1Ay | -1 - -5 -
or
& Drain OFF | W, - 1109 [ e = MW g = W 01 1 a4 & -
Leekage Cumant Dyl Ve 14 ¥ o -ty | -0 5 04
Drain ON | Vg = W= 14V R 0 5
Leakage Gument i Wp = Wy = -14¥ 2 -ba -5 -0
Input Currant’ ) Vin = E.Il'u'____ -1 000 -1 -00d
E Vgltage High IhH W, = 15V oom R .
£
B it L o | Ve ¥ S -aom S 000
Turn=2M Timg L} 1 250 114 260
o ! o0 Soa Switching Time Test Clicult -
Tuen-CFF Time loge 7o 150 i 150
FE
Ses Break-Befara-Meks
Ff“‘?m’“""““ Loty | Tima Test Circuil 50 50
niene DGI0S(ANVDGEICTIA) Only _
Charge lnjecilon Q2 G = 10nF Rgy, = 00, Vo, = 0¥ 1 12 12 P
Source QFF
L | Capacilarice i Va OV 1 14
' in OFF - L' 1%1%‘
= | Drain - 5
£ Gaplfacilant:s Coren; " or ¥p = OV a "
e Y - 1OV = BF
Channal ON Com *| ' -
Capacitance __S-;E:- We = Vg = 0V 4 40
' Vi - OV &
Input Capadilance c; f 1MHz
nput Capac W, = 15% T
QI Iselalion (Mote 4) g2 82
Crosstalk VAL T |-
= f= z
[Channal 1o Channel) 5 R [ [
iSea Nofes next page).
2 AKX 1V




CMOS Analog Swiitches

ELECTRICAL CHARACTERISTICS (Continued)
[V = +18¥, V¥ = -15Y, GND = OV, T, = 25°C, unless atherwisk indicalad}

CHE3a-DA3NTA, DG3M-DGI0TR/C
CGEHAA-DEMTAA | DEIAA-DOGIHTABC
PARAMETER SYNMBOL TEST CONDITIONS NITS
MIH TYF MAX | MIN TYP HNAX
[Nabe 2} (Mata 3 (Mate 2) [Mota 3)
Posltlve Supply .
Currant 1 0oy 10 0.0 10
Hogativa Sapply Wi, = 150 JAIN Inputs)
E Curmnt | -1 L =10 -0.00 .
: 2
= | Posliive Supply !
@ | current | [Tk} B 1] 0.0 10
Negative Supply V.., = O¥ [All Inpute)
Curvant ! -1t -3om Y
ELECTRICAL CHARACTERISTICS {Over Temperature}
¥ = ~15%, GND = OV, T, = Ower Tamparalure Range, unkss otherwize nofed)
' ' DGI-OGN7A | DGIM-DEIIRAC
DGEIMA-DOMTAA | DGAMA-DQMTABR
PAHAMETER S¥YMBOL TEST CONDITICNS LUNITS
MIH TYF MAX | MIH TYP MAX
[Mate 2) (Meae 3) {hecie 2 [Mobe 5
Brelog Sigral Range | Vayaee| 1z = 10mA, WV, = 35Y or 110 -15 1w | 15 1% ¥
Crain-Soures 15 - —10MA, ¥ = 0V 75 ER
. M
OM Resigtance Elee I = 10mA, Vg = -10¥ 75 75
T | Sowrss OFF | Wy = Y Vg - 14y 100 100
E Leakage Current RUALI ™ ;3-5"" Ve -19W W = 14Y | -100 -1
@ | Drain OFF L W, = 10W ) Ys = -1 W = 14y 0 L
Leakage Ciurrent oAty We = MW Vg = - | -10] -100
Drain ON \ Vo = Wy = MY 10 -
Leakage Currant Dian| V= Y = 14V oo 200
| nput Gurrent? | Yin - SV -1 -10
2 | veltage High " ¥, = 15¢ 1 0l
| input Current ] '
Wokaga Law o Vin = OV -1 =10
Pogilive Supply .
Current I 00 200
Nogalive Sopply —i Vi, = 15.0% (ANl Inputs)
- - -
d Eurrant 1 100 2
% Positive Supply #A
® Eurrent : W, 0y Al | ta} ™ e
npu - —
Megative Supply _ " _ j
Current ' L 1m0 200
Mote 1: Signale on Sy, Dy, or [Ny exceading ¥* or ¥ will be clamped by Internal disdes. Limit dicde forward corrent to
meximum current ratings.
Hote 2 The elgebrale convention whereby the most negative value iz g minmum, and the megt poailive valus is a meximum
ie uged in thiz data sheal.
Habe 3: Typlcal valuas are for DESIGM AID OMLY, not guaranteed nor subject ta production lesting.
Hole &; OFF igplation - 20 Ing:_-‘* M = input te OFF switch, Vg = Quiput.
o
M AMILV _ a
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DG304(A)/DG305(A)/DG306(A)/DG307(A)

CMOS Analog Swifches

"5 HE|

rDs(oN) ve Vo AMD rosiomM) vs. Yo AND OFF ISOLATION AWD INSERTION
TEMFPERATURE POWER SUPPLY WOLTAGE LOSS vs. FREQUENCY
I T T T LN 1 1 1 ""] T
| b | e | A1 = s s ey i . L
I I- = .15% Bl - = 0Ly = 0w — TIFF | || ! "
m } o= TR = TR S M e f|s
_ ap | 0L Y =+ =5 | = INSERT DN }-4
= L
Bl E | ] V\EH = LNES . 5 E
= = 3
12 E = A - Thi W= 2073 5
e - o r W \ =
T E:E"F E . h.__‘L,ﬁ'_,__ 4 & a0 —‘ || 1 Il =
[ e B 4 e ! o oo H |
aheL w-.-l . I " AL —
0 — F|E OV =+l = -1 LA =
| | : ] . Cuw = 3nF | =
n L ! Te - -F50 =% = 1 s
Hl ] | | ] L1 iq LU 11 |||| | ”l
-5 -1 -§ i} k] Ui} 1% '8 -1 -§ d H] 1] 13 117 e [ L’
DRAIN UOLTREE |W0LTE] N3AIN U0aG6: W08 THEQUINEY [z]
EWITCHIMG TIME SWITCHING TIME EWITCHING TIME
vz, TEMPERATURE 3 va. PREITIVE SUPALY YOLTAGE vs, NEGATIVE SUPPLY VOLTAGE
i I g 2l r T 241 1 T
LU ol Y 11} - Ta=+20°0 — N P
e w _ | wo=-lE h, -
fi L Une Hndy 4 =W IR - N Uy = 1 10
Y = 0% b o tnp= g = 1Y = - T =
o & &l — N g "
12 ! ™ & Y =
= = —
. = . ™ £
o | g o N, ! N S |- - e
= N\ e | E e
il — = i Wy =
AC :_.‘ & B - — larr
i = i . — -+
o [ [ . I S oa . 2 I —
SE-E -0 5 25 45 5 & Wm X 0 § I i 3 Il “h
TEMPERKTURE [0 POSITIVE SLPPLY HILTAGE wOLTS KEBAT VE SUFPLY WD.AET [N0IE]
Test Circuils
a'ty
Rera 2, 1, I_-_/—\_
I v
5:::_ ! - ¥ [
| al T
) o Ik "
T
AWy - & WEASIRED WILTRGE ERRDR: OUE T2 CHARGE INIECTICN
THE ERAR WTALTALE IH SOULAMES 6 AC - G ~ 4%
Flgure 1. Gharga injactien Test Sinct
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CMOS Analog Swilches
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Test Circuils {Continued)
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All DG304 family switches will operate with £5 W
+15Y power supplies. They can also be used with
single endad powar suppliss ranging from +10V o
+30Y where the ¥ lerminal is connected o ground.

Tha gn resistance wvariation with analen signal and
supply volage is shown in the Typical Chperating
Characterlslles graphs. Tha temperature coefficient
of Agy is typically 0.5%°C. Typlcal on resistance

In either case aneleg signals ranging from ¥ 4o V- matching from channel to channe! is 10%. In addifion,
can ba switched. Tahla 1 qurlings zome typical parameters lor gingle
_ supply operaticn.
Table 1. Typical Single Supply Paramsiars
' ¥ SUPPLY YOLTAGE (V- = OV)
+10% +15Y 2OV +30¥
Switching Time (A_ = 1ki})
fon 220ns 180ns WIns 110ns
fare BOng 40ns Flng 20ns
On Resietencea a 490 .
Wl =+ Ealy 1 |
= W2 770 5401 430 300
L T 3461 €32 540} 430
Input I:-;:uglc Lewvels A5 1.0 35K 11.0V A5y 12.5Y 3.5 2204
The chargs njection tast circuit is shown in Fi uGreUk Tahls 2. Charge Injection (+15V Suppllas)
Table 2 lists the Iyplcal injectad charge tor 3 INJECTED @
sories switches Wit‘f'l vaRGus input voltanas. l . ANALUG INPUT JEC
+1ay 4p
+5y Apc
av 12pc
-5y ApC
=10y R

VLK) A1

(V)20e9a/(v)9oedas(visoevas(vivoeda

Application Information




CMOS Analog Switches

Ordering Information (continued)

DG304(A)/DG305(A)/DG306(A)/DG307(A)

PART TEMP. RANGE PACKAGE PART TEMP. RANGE PACKAGE
DG304AC/D 0°C 1o «70°C  Dige DGEIEC/D 0*C to +70°C  Dice
DHE304AC) 0"C to +70°C 14 Lead Plastic DIP DGANEC 0*C io +70°C 14 Lead Plasiic DIP
DGMMACWE 0°C 1o +70°C 18 Lead Wids B0 DEGIECWE 0°C 10 +70°C 18 Lead Wide SO
DGIMACK 0°C o +70°C 14 Lead CERDIP DGIDECK 0°C o *70°C 14 Lead CERDIP
DGADMABWE  -25°C to +B5°C 16 Laad Wide 50 DGI0EBWE -25°(C to +B85°C 18 Lead Wide 50
DGI04ARK -25°C to +B5°C 14 Lead CERDIP DGEI0EBK -25°C {o +B5*C ¥4 Lead CERDIP
DGEIAABA <25°C to +BS®C 10 Lead Meial Can DGI0GAK -EE°C 1o +125°C 14 Lesd CERDIP
DGI0SC/D *C o +70°C  Dice = DG30GAC/D 0°C 1o +70°C  [hce
DGIOSCY 0°C to +70°C 14 Lead Plastic DIP DGINGAC] 0°C to +70°C 4 Lead Plastic DIP
DE305CWE 0°C o +T0°C 76 Lead Wide S0 DGISACWE 0°C 1o +70°C 16 Lead Wide 50
DGI0SCK 0°C o +70°C 14 Lead CERDIP DEIEACK 0°C to +70°C 14 Lead CERDIP
DGI0SEWE -25°C to *B5°C 16 Lead Wide 50 DGIDEABWE  -25°C 1o «BS°C 1B Lead Wide S0
DGISBK -25°C lo «B5°C 4 Lead CERDIP DGAGEABK -25°C {0 +B5°C 14 Lead CERDIP
DGEIEBA -25°C 1o +85°C 10 Lead Metal Can DEIOTC/D 0°C to +70°C  Dice
DGI0SAK -55°C to +125°C 14 Lead CERDIP DGEI0TCY 0°C 1o +70°C 14 Lead Plastic DIP
DGANSAA -55°C to +125°C 10 Lead Metal Can DGINTCWE 0°C to +70°C 16 Lead Wide S50
DEISAC/D 0°C to +70°C  Dice DGA0TCK 0"C to +70°C 14 Lead CERDIP
DGANSAC. °C to +70°C 14 Lead Plastic DIP DGMTBWE -25°C to +AS*C 16 Lead Wide SO
DGINSACWE 0°C 1o +70°C 16 Lead Wide S50 DG30TBK -75°C to +B5°C 14 Lead CERDIP
DGIOSACK "G 1o +70°C 14 Lead CERDIP DG307TAK -55°C o +125°C 4 Lead CERDIP
DG305ABWE  -25°C to +B5°C 16 Lead Wide S0 DG3OTAC/D 0"C to +70°C  Dice
DG305ABK 25°C to +85°C 14 Lead CERDIP DGIOTAC 0°C to +70°C 14 Lead Plastic DIP
DGIN5SABA -25°C 1o =B5°C 10 Lead Metal Can DGANTACWE 0"C ta +70°C 16 Lead Wide SO
DGIOTACK 0°C 10 +70°C M Lead CERDIP
DGIOTABWE  -25°C fo «B5°C 1B Lead Wide S0
DGAnTABK -95°C 1o +85°C 14 Lead CERDIP

6 MAXIN




CMOS Analog Switches

Package Information
(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

PDIPN.EPS

E
D ‘ [~—E1—
*1‘2_ 7
i 1
4—,7 A3 |
Loa1 \/ 0--15" \
— B1 I_ C
eA —
eB
INCHES _ [MILLIMETERS INCHES _ [MILLIMETERS
MIN | MAX | MIN | MAX MIN | MAX | MIN | MAX | N_|us0ol
Al -—- 0180 | -——- [4.572 0.348(0.390 | 8.84| 991 [8 |AB
A1]0.015 [-—- [0.38 | —- 0.735]0.765[18.67 [19.43 |14 |AC

A2|0.125 [0.175 [3.18 [4.45
A3]0.055 [0.080 [1.40 [2.03
B |0.015 [0.022 |0.381 |0.56
B1[0.045 10.065 [1.14 [1.65
C 10.008 |0.014 [0.2 0.355
D1]0.005 [0.080 [0.13 [2.03
E |0.300 [0.325|7.62 |8.26 NOTES:

E1[0.24010.310 [6.10 [7.87 . MDLDFLASH DR PROTRUSTONS NOT
e | 0.100 BSC. | 2.54 BSC.

1
2
TO EXCEED .1Smm (006"
3,
eA| 0.300 BSC. | 7.62 BSC. 4. MEETS JEDEC MS001-XX AS SHOWN
5
6

0.745|0.765|18.92 |19.43 |16 |AA
0.885|0.915 |22.48|23.24[18 |AD
1.015 |1.045 |25.78|26.54|20 |AE
114 [1.265 |28.96|32.13 |24|AF
1,360 [1.380 [34.54]35.05 |28[*5

(w]lwr}{w]les] e} {es) ws]

CONTROLLING DIMENSION: MILLIMETER
eB| 0,400 BSC. | 1016 BSC. IN ABOVE TABLE

. SIMILIAR TO JEDEC MO-05S8AB
L [0.115 [0150 [2.921]3.81 N L NOMEER DF PING

LY PACKAGE FAMILY OUTLINE: PDIP .300' 21-0043 D

MAXIWV 7
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CMOS Analog Switches

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information
go to www.maxim-ic.com/packages.)

DG304(A)/DG305(A)/DG306(A)/DG307(A)

o
i
INCHES MILLIMETERS 5
N _ DIM| MIN | MAX | MIN MAX 3
_ A 0.093 | 0.104 2.35 2.65
A1 0.004 | 0.012 0.10 0.30
B 0.014 | 0.019 0.35 0.49
C 0.009 | 0.013 0.23 0.32
E H e 0.050 1.27
E 0.291 0.299 7.40 7.60
H 0.394 0.419 10.00 10.65
O L 0.016 0.050 0.40 1.27
\ ¥
H H H H H H H H—_ VARIATIONS:
1
INCHES MILLIMETERS
TOP VIEW DIM| MIN MAX MIN MAX [N |MS013
D 0.398 0.413 10.10 10.50 [16| AA
D 0.447 0.463 11.35 11.75 |18| AB
D 0.496 | 0.512 12.60 13.00 |20| AC
D 0.598 0.614 15.20 15.60 |24 AD
D D 0.697 | 0.713 17.70 18.10 |28| AE
nninifuinininh NS j(:)\:3
_.| e |__ ——I |¢—5 A1 j‘ L 080
FRONT VIEW t
SIDE VIEW
NOTES:
1. D&E DO NOT INCLUDE MOLD FLASH. »,
2. MOLD FLASH OR PROTRUSIONS NOT TO EXCEED 0.15mm (.006"). EDsl:E)lulAct!ﬁl!Tjéosn /I’I/JKI/VI
3. LEADS TO BE COPLANAR WITHIN 0.10mm (.004"). PROPRIETARY INFORMATION
4. CONTROLLING DIMENSION: MILLIMETERS. TITLE:
5. MEETS JEDEC MS013. PACKAGE OUTLINE, .300" SOIC
6. N = NUMBER OF PINS. FRROUAT SOCINENT CONTROT TG A
210042 | B |/
8 MAXIM




CMOS Analog Switches

Package Information (continued)

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information

go to www.maxim-ic.com/packages.)

o0
o
INCHES | MILLIMETERS | |
DIM_MIN | MAX | MIN | MAX | |2
A|-— [o0e00| —- | 508 (&
— St N ~— b | 0014 | 0.023] 036 | 058 | |2
_I | bl | 0.045 | 0.065 | 114 | 165 | |~
e T e N e Y e T e B e B e c | 00080015 | 020 | 038
D |-—- [0785] ——- | 19.94
E | 02200310 | 559 | 7.87
EL| 0.290 | 0.320 | 7.37 | 813
e | 0100 BSC | 254 _BSC
L | 0125 [0.200 | 318 | 508
L1 0450 [ -—— | 381 | -——
0 | 0015 | 0060 | 0.38 | 152
— I 7T T J T—J C—J C—J 7 S ——— 0.098 ——— 2.49
SL| 0005 | -——= | 043 | --—-
alor [i157 [0z 157
El
D E

E

MEETS 38510 AND 1835 CASE “C”; D-1, CONFIG. 1

B
i

bl

e
VI A X1 2V

PROPRIETARY INFORNATION

TIMLE
14L CERDIP OUTLINE
APPROVAL DIWG
"™ 21-0332

v [

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.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 408-737-7600

© 2004 Maxim Integrated Products Printed USA

9

MAXIM s a registered trademark of Maxim Integrated Products.
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