/VIAXI/V

Quad SPDT CMOS Analog Swiitch

-~ ___ _ General Description

The MAX333 is a guad single-pale-double-throw
{SPDT) analog switch. These four independent
switches can be operated with tipolar power supplies
ranging from 25V to £18V, or single-ended power
supplies of +10V to +30V.

The MAX333 has break-before-make switching, {200ns
typical). a maximum turn-cff time of 500ns, and a
maximum turn-on time of 1000ns

The MAX333 15 ideal for portable operation since
quiescent current is only 250uA maximum with all
inputs high, and less with all inputs low.

Logic inputs are fully TTL and CMOS compatibie and
guaranteed over a +0.8V to +2.4V range, regardless of
supply voltage. Logic tnputs and switched analog
signals can range anywhere between the supply volt-
ages without damage. The MAX333 is a low-cost
replacement far a DG211/DG212 pair when used as a
quad SPDCT switch.

Applications

Winchester Disk Drives
Test Equipment
Communications Systems
PEX PABX

Head up Displays

Partable Instruments

_ Pin Configuration
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_ Features

& Low Cosi Per Channel
& Four Independent SPDT Switches
¢ Break-Before-Make Switching

# Guaranieed +5V lo 118V Operation

& Guaranteed +10V to +30V QOperation (Single
Supply)

# No Separate Logic Supply Required
& CMQOS and TTL Logic Compatible
# Monolithie, Low Power CMOS Design

___ Ordering Information

[ ™ parT TEMP. RANGE

~ PACKAGE 4‘
MAXJA3ICPP 0°C to +70°C 20 Lead Plaslic DI
MAX333C/D MG 0 70 Dice |
MAX332EPP 40°0 to ~BEG 20 Lead Flastic DIP
MAXZIIMIE -L5°C 10 +125° C 20 Lead CERDIP
MAX3Z3C W DEC 10 70"C 20 Lead Wide S0
| MAX333EWP 40°C 10 B85°C 26 Lead Wde SO |
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Call toll free 1-800-998-8800 for free samples or literature.
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MAX333

Quad SPDT CMOS Analog Switch

ABSOLUTE MAXIMUM RATINGS

R T 36V
Vi Voo Vh,, Or Ve Vito v
Vi = Ve o O 3oy
Voo Graund .o 30V
Voro Ground L -3av
Current, Any Terminai Ex!:Pp[ Vo Vig. 0 Vo 30mA
Continuous Gurrent, Ve, Vg OF Ve o0 20mA
Peak Current, Vequ, Yy, OF Ve

{FPulsed at 1msec, 10% duty cycle max) .......... 70mA

Storage Temperature ............. ...
Fawer Dissipation {(Mote 1)

20 Pin CERDIP (Note 23 ... ..ol S00mwW
20 Pin Plastic DIP (Note 3) ................ ... G00mW
20 Pin Small Qutline {(WE) (Note 4) ............ 800mW

Note 1: Device maunted with all leads scldered to PC board
Mote 2: Derate 11.1mW/*C above 70°C.

Note 3: Derate 8mW/°C above 70°C.

Note 4: Derate 10mW/° G abave 70°C.

Strerses above those listad under "Absoilute Mavimum Ratings” May cause permanent darnage to the device. These are stress ratngs anly, and
func kcnal aperatian of the davice at thesa ar any ather condiions akove thage indicated In the aoperational sectinns of the spredianons s nol
imphed Eeposure 1o absolule mayimum ratings conditions tor extended percds may aflect device relabiiity,

ELECTRICAL CHARACTERISTICS
(GND OV, V' = H1BV W = 18V, T,

+25°C, unless otherwise indicaled)

R T LIMITS T
PARAMETER SYMBOL TEST CONDITIONS MIN T'I'P MAX UMITS
- L [ MNowe 5 (Note®) |
suPpLY
_Pos_infe E‘ﬂplyﬂCuEmr:—i T I T o1z 025 | ma _l
Supply Voltage Range v Gual Supply: |¥'| -1V’ +5 ~18 v
Supply Voltage Range - Vf_t Sirge ?ﬁ)p\LV;GND ‘ TWD* - 4*+30; I Vi
Negative Supply Current I” (V8] 6.25 mA,
| LoGIC INPUT T o
jnput Voltage Low ] -V”—_ V— T 76,8— -V o
T)put Voltage High Vi T 04w | v
input Current ] Ly ‘( “Tm =V, V -10 —0@1 - +—1D ] ;\J
[swren T T . . ]
Anzlog Signal Range me ' s W
, T e e S o o ]
E ClrcuEeswswni L g::i R 10:; ‘IES: . ‘:rr:i L_:;g_ _g;_ _g_
ON Gircuit Leakage Current ‘L IDNL z:r:j\ : t;:x 53: : :}j\\‘; :g 812 ig Ei
OFF Circuit Leakage Current l lore :,’;:‘: B 1.:4\{ \\;g; : Jjg :‘2 38; tg l:i
- - —— 1 N R ]
DYNAMIC
_TEEJHDHL o teyer L [See smcm@@ Test Circuit) 50 500 ] lsg_
Juru—on Time I F N 460 1000 ns
Break-before-make Time lapery i 50 200 ns
WCapacitance T _CO: ]—VANT: ov ' A—S - _—pF
On Capacitance Con . Vaun = OV - VT 5 pF |
Offpolton | ORR ! LANl“’iH;aSLML”’D o e
| Cﬁsstalk EFE . 78 _dB

Note 5: The algebraic convention wherepy the most negative value ts a mimmum, and the most positive 1s a maximum, 15 used

in thus data sheet

Nete 6: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing
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Quad SPDT CMOS Analog Switch

ELECTRICAL CHARACTERISTICS
(GND = 0V, V" - 115V, V7 - 158V, T, = Full Operating Temperature Range, unless olherwise indicated)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYFP MAY | UNITS
{Note 5)  (Note 6)
LOGIC INPUT |
Input Voltage Low Vi Vo +0 8 v
Input Voltage High Vi 2.4 \A vV
Input Current I Vin - V. v =10 {0001 +10 LA
SWITCH
Analog Signal Range Vana A v vV
Vana = F10V: lgpy = 1MA 200 250 n
ON Circuit Resistance ) Ron Vina = ~10V: loom  1MA 180 50 0 .
Vann = H18V: Vg, = -15V 200 RA
ON Circunl Leakage Current lara Vin = 18V: Vorp — 415V 500 nA
. Viapa = 15V, Voee = -15V 100 nA
OFF Circuit Leakage Current larr Vina = ~15V: Vo = +15v 100 A
I Switching Time Test Circuit
1
g - 20ns
tg - 20ns I
av
v Yoo, ] NC? - SWITCH QUTPUT
Yo ;i Nﬂwt 10y o— com1
I NO1 :
v o—p———— A
taFr -— :
| topEN [4— |
HOY — \ / N1 : =
Ly L 50 £ 500 LOGIC —c{ Ho!
Moy [—/ INPUT (;lNEPEAT TEST FOR IN2, IN3
toFF——m Fet— =507 o 50% D IN4}
~1ov N
~—lton —=| —| 1opEN [ l W l: ¥-

TYPICAL RDS(ON) & SUPPLY CURRENT VS. POWER SUPPLY VOLTAGE

Power Supply Voltage sy _:'g: ?t :n;alog :\;gnal ::'MS::;L e Duée:ﬁgl;tt &u:)plv Charg(epg;echon |
V - 15V, V' - 115V 17 159 153 130 12
[V RV Iy 158 156 171 a0 0
V - BV V' = 46V 297 | 303 | 288 30 8
[V = GND V= +15v | 200 212 115 7
v =anp v oV 300 | 312 | 303 30
12120 2V
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MAX333

Quad SPDT CMOS Analog Switch

ELECTRICAL CHARACTERISTICS (Single Supply)
(GND = 0V V' - +12V V. = OV T, - 25°C, unless otherwise indicated)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TP MAX | UNITS
(Note 5} {Note 6)
SUPPLY ] |
Supply Voltage Range v " Single Supply; V' = GND 0 +30 v
Pasitive Sup;y- Current I \L - e a1 025 ma
INPUT
Input Voltage Low VN 0 08 v
Input Voltage High Vo 24 v a
Input Exil;reni Iy Vi = V.V 1 ph
SWITCH
Analog Signal Range Y arn v v’ vV
ON Circurt Resistance Ron &:: ) BLO\"’Céz‘og 1_”::;\ gig ggg | g
OM Circuit Leakage Current lont :’;2:: N gv t,,";‘F’F :%V ggg :i
CFF Circuit Leakage Current lner 5:21: - ;V gg: zﬁ
DYNAMIC ' '
Turn-off Time " teer | [See Switching Time Test Gircuit) 65 ns
Turn-on Time tem, 700 ns
Break-before-make Time - topsn 200 ns
Off Isolation OIRR LANL"QH;BSLM;SQ 70 o
Crosstalk CCHR . 72 dB

Note 5: The algebraic convention whareby the most negative value is a minimum, and the mast posilive 1s a maximu m, is used
in this data sheet
Note 6 Typical values are for DESIGN AID ONLY, not guaranteed nor subject to preduction testing

Protecting Against
Fault Conditions Chip Topography
Fault conditions occur when power supplies are turned sy -
off when input signals are still present or when over rﬁ (218 ‘

valtages occur at the inputs during normal operation.
In either case, source-to-body diodes can be forward
biased and conduct current from the signal source. If

this current is required to be kept to low (uA) levels com B e
then the addition of exiernal protection diodes is =1 5

recommended. e 4

To provide protection for over-voltages up to 20V v —— & L | :
above the supplies, 1N4001 or 1N914 type diodes GHo———l : oL
should be placed in series with the positive and - “' ‘
negative supplias. The addition of these diodes will i

reduce the analog signal range to 1 volt below the

positive supply and 1 volt above the negative supply. tom? com

NOTE NCx IS CONNECTED TO COMx WHEN INx 1S LOW.
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e emDodied g B orGdiond R ot At nInIse s e

NT AN AR s
2 af aeiv e

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