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General Description

The MAX323/MAX324/MAX325 are precision, dual,
SPST analog switches. They are single-supply devices
designed to operate from +2.7V to +16V. The MAX323
has two normally open (NO) switches, and the MAX324
has two normally closed (NC) switches. The MAX325
has one NO and one NC switch. Low power consump-
tion (5pW) makes these parts ideal for battery-powered
equipment. These switches offer low leakage currents
(100pA max) and fast switching speeds (toN = 150ns
max, toFF = 100ns max).

When powered from a 5V supply, the MAX323 series
offers 2Q max matching between channels, 60Q max
on-resistance, and 6Q max Ron flatness.

These switches also offer 5pC max charge injection,
and a minimum of 2000V ESD per Method 3015.7.

For equivalent devices specified for dual-supply opera-
tion, see the MAX320/MAX321/MAX322 data sheet. For
quad versions of the MAX320 series, see MAX391/
MAX392/MAX393 data sheet.

Applications

Sample-and-Hold Circuits

Battery-Operated Systems
Heads-Up Displays Guidance and Control Systems
Audio and Video Switching Military Radios
Test Equipment

+3V, +5V DACs and ADCs

Communications Systems
PBX, PABX

I AXIM

Precision, Single-Supply,

SPST Analog Switches

Features

* S & S ¢ o o

<2.5nA at +85°C

*

Low On-Resistance (RON), 6002 max (332 typ)
RoN Matching Between Channels <2

Ron Flatness <6 Max
Guaranteed Charge Injection <5pC
Single-Supply Operation (+2.7V to +16V)
Low Power Consumption, <5uyW
Low Leakage Current Over Temperature,

Fast Switching: toN <150ns, toFF <100ns

4 Guaranteed Break-Before-Make (MAX325 only)
¢ TTL/CMOS Logic Compatible

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX323CPA 0°C to +70°C 8 Plastic DIP
MAX323CUA 0°C to +70°C 8 LMAX
MAX323CSA 0°C to +70°C 8 SO
MAX323C/D 0°Cto +70°C Dice*
MAX323EPA -40°C to +85°C 8 Plastic DIP
MAX323ESA -40°C to +85°C 8 50
MAX323EJA -40°C to +85°C 8 CERDIP*
MAX323MJA -55°C to +125°C 8 CERDIP™

Ordering Information continued at end of data sheet.
* Contact factory for dice specifications.
** Contact factory for availability.

Pin Configurations/Functional Diagrams/Truth Tables

TOP viEw /NAXim MAXIN MAXImM
WMAX323 MAX324 MAX325
./ ./ \—4
NO1 E——;] 6] vy net [0 6] v, NO1 E—vj 8] v,
comt fo~-<H7J w1 comt E; ------ <H7] comt [e o< 7] i

IN2 [3}>-->o—6] comz IN2 E~{>----\iﬂ COM2 IN2 E—Diﬂ COM?2
v- 4] [‘—E] NO2 V- [4] 5] ne2 v- [4] 5] NC2
DIP/SO/uMAX DIP/SO/uMAX DIP/SO/uMAX
MAX323 MAX324 MAX325
LOGIC SWITCH LOGIC SWITCH LOGIC SWITCH1 SWITCH 2
0 QFF 0 ON 0 OFF ON
1 ON 1 OFF 1 ON OFF
SWITCHES SHOWN FOR LOGIC "0" INPUT
M AXI/WV Maxim Integrated Products

Call toll free 1-800-998-8800 for free samples or literature.
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MAX323/MAX324/MAX325

Precision, Single-Supply,

SPST Analog Switches

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to GND
V+ ...
IN_, COM_, ., _ (Note 1)..

Continuous Current (any terminal)

Peak Current, COM_, NO_, NC_
(pulsed at 1ms, 10% duty cycle max) .

ESD per Method 3015.7 oo

Continuous Power Dissipation
Plastic DIP (derate 9.09mW/°C above +70°C)
Narrow SO (derate 5.88mW/°C above +70°C)

-0.3Vio +17V
3Vito(V+ + 0.3V)

CERDIP (derate 8.00mW/°C above +70°C).................. 640mwW

UMAX (derate 4.10mW/°C above +70°C) ... 330mwW
Operating Temperature Ranges

MAXB2_C i 0°Cto +70°C

MAX32_E_ _ .-40°C to +85°C

-55°C to +125°C
-65°C to +150°C

MAX32_MJA
Storage Temperature Range............
Lead Temperature (soldering, 10sec

i

[on]
(&)
Q
)

Note 1: Signals on NC, NO, COM, or IN exceeding V+ or V- are clamped by internal diodes. Limit forward diode current to

maximum current rating.

Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage (o the device. These are stress ratings only, and lunctional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not imphed. Exposure lo
absolute maximum rating conditions for extended perniods may affect device rehiability

ELECTRICAL CHARACTERISTICS—Single +5V Supply
(V+ =5V £10%, GND = 0V, VINH = 2.4V, VinL = 0.8V, Ta = TMIN to TMaX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYp MAX UNITS
(Note 2)
ANALOG SWITCH
Veom,
Analog Signal Range VNO, (Note 3) 0 V4 \
VNC
V=45V, Ta = +25°C 33 60
On-Resistance Ron lcom = 1.0mA, Q
VNO of VNG = 3.5V Ta = TMIN to Tmax 75
Resi V+ =5V, Ta = +25°C 0.8 2
On-Resistance Match ARON lcoM = 1.0mA, O
Between Channels (Note 4) VO of VNG = 3V Ta = TMIN 1o TMAX 4
On-Resistance Flatness R Y+ = 5_V1 OmA Ta=+25°C 2 6
(Notes 3. 5) FLAT(ON)| Icom = 1.0mA, Q@
: VNO or VNG = 1V, 2V, 3V| TA = TMIN to TMAX 8
= Ta =+25°C -0.1 0.01 0.1
NO o NC Off Leakage ‘NO(()OFF) x;OMS;SY\'/ A
r = s
Current (Note 6) ING(OFF) | VNO O VNG = 4.5V Ta=Tmin | C E -5 5
to TMAX M -40 40
= Ta = +25°C -0.1 0.1
COM Off Leakage Current || x* 5;52"5\/ A
Note 6) COM(OFF) | VCOM = 4.5V, — CE 5 5 n
( VNO of VNG = 1V Ta =T | &
to Tmax M -40 40
- Ta = +25°C 02 0.2
COM On Leakage Current ICOMION \\ngMS'Fg/\'/ o nA
(Note 6) (ON) Vio B Ve = 5V Ta=Tmn | C.E 10 10
to Tvax M -50 50
2 MAXIMN




Precision, Single-Supply,
SPST Analog Switches

ELECTRICAL CHARACTERISTICS—Single +5V Supply (continued)
(V+ =5V £10%, GND = OV, VINH = 2.4V, VinL = 0.8V, Ta = TMIN to TMAX, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN - TYP - MAX | ynits
(Note 2)
DYNAMIC
T onT ; v v v Ta=+25°C 85 150
urn-On Time or = ns
ON NO Ne Ta = TMIN to Tmax 240
Turn-Off Ti ; N v v Ta = +25°C 25 100
urn- ime or = ns
OFF NO NC Ta = TMIN to TMAX 150
Break-Before-Make Time
Delay (Note 3) to MAX325 only, RL = 300Q, CL = 35pF 2 ns
Charge Injection CL = 1.0nF, VGeN = OV, B o
(Note 3) a RaeN = OV, Figure 4 Ta=+25°C ! 5 pC
. R = 50Q, CL = 5pF, B N
Off Isolation (Note 7) OIRR f = MHz, Figure 5 Ta = +25°C 72 dB
RL = 50Q, CL = 5pF, B o
Crosstalk (Note 8) f = 1MHz, Figure 6 Ta =+25°C 85 dB
NC or NO Capacitance CoFF f = TMHz, Figure 7 Ta = +25°C 9 pF
COM Off Capacitance Ccomerr)| f = 1MHz, Figure 7 Ta = +25°C 9 pF
COM On Capacitance Ccomony | f=1MHz, Figure 8 Ta = +25°C 22 pF
SUPPLY
Power-Supply Range 2.7 16 \
Positive Supply Current I+ V+ = 5.5V, VN = OV or V+, all channels on or off -1 0.0001 1 HA
LOGIC INPUT
Input Voltage Low VINL 0.8 \
Input Voltage High ViNH 2.4 v

MAXIN 3
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MAX323/MAX324/MAX325

Precision, Single-Supply,

SPST Analog Switches

ELECTRICAL CHARACTERISTICS—Single +3.3V Supply

(V+ =3.0V1t0 3.6V, GND = 0V, VINH = 2.4V, VINL = 0.8V, TA = TMIN to Tmax, unless otherwise noted.)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
(Note 2)
ANALOG SWITCH
Veom,
Analog Signal Range VNO, {Note 3) 0 V+ \
VNC
» V=3V, Ta = +25°C 83 175
Channel On-Resistance RoN lcom = 1.0mA, Q
VNO or VNG = 1.5V Ta = TMIN to TmaX 275
DYNAMIC
Ta = +25°C 160 400
Turn-On Time (Note 3 t VNOQ or VNC = 1.5V
( ) ON NO T VNG Ta = Tvin 10 Thiax so0 | °
Turn-Off Time (Note 3) t VNO Or VNG = 1.5V Ta= 2570 40 125
urn- ime (Note FF =1. ns
© NO Ne Ta = TMIN to TMAX 175
Break-Before-Make Time MAX325 only, B o
Delay (Note 3) © RL = 300Q, O = 35pF | 1A= +25°C 2 5 ns
. CiL = 1.0nF, _ o
Charge Injection (Note 3) Q VGEN = OV, RGEN = OV Ta = +25°C i 5 pC
SUPPLY
Positive Supply Current I+ V+ = 3.6V, ViN = 0V or V+, all channets on or off -1 1 pA

Note 2: 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 3: Guaranteed by design.

Note 4: ARON = ARON max - ARoN min.

Note 5: Flatness is defined as the difference between the maximum and minimum value of on-resistance as measured over the
specified analog signal range.

Note 6: Leakage parameters are 100% tested at maximum rated hot temperature and guaranteed by correlation at +25°C.

Note 7:  Off Isolation = 20 log1o [ Vcom 7 {VNC or VNO) 1, VCOM = output, VNG or VNO = input to off switch.

Note 8: Between any two switches.

4
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Precision, Single-Supply,
SPST Analog Switches

Typical Operating Characteristics

(Ta = +25°C, unless otherwise noted.)

Ron vs. Vcom
80

A Ve-3v |3
70 /\ B Ve =5V {2
\ C: V=12V

60 |-f-- |

\» o

50 \
/

Ron (©2)

40

VAN

20

0 2 4 6 8 10 12
Veom (V)
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100
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MAXIMNM
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MAX323/MAX324/MAX325

Precision, Single-Supply,

SPST Analog Switches

Pin Description

PIN NAME FUNCTION
NOT Normally Open Analog Switch Terminal
! (MAX323/MAX325)
NCH Normally Closed Analog Switch Terminal
(MAX324 only}
COM1, :
2,6 COM?2 Analog Switch Common Terminal
3,7 | IN2,IN1 Logic Inputs
4 GND Ground
NO2 Normally Open Analog Switch Terminal
(MAX323 only)
5
NC2 Normally Closed Analog Switch Terminal
(MAX324/MAX325)
8 V+ Positive Supply

Applications Information

Logic Levels
The MAX323/MAX324/MAX325 are TTL compatible
when powered from a single +5V supply. When pow-
ered from other supply voltages, TTL compatibility is
not guaranteed, and the logic inputs should be driven
from rail to rail. For example, with a 15V supply, IN1
and IN2 should be driven low to OV and high to 15V.
Similarly, with a 3.3V supply, IN1 and IN2 should be dri-
ven low to OV and high to 3.3V

Driving IN1 and IN2 rail-to-rail minimizes power con-
sumption.

Analog Signal Levels
Analog signals that range over the entire supply voltage
(V+ to GND) can be switched with very little change in
on-resistance over the entire voltage range (see Typical
Operating Characteristics). All the switches are bidirec-
tional, so NO_, NC_, and COM_ pins can be used as
either inputs or outputs.

Power-Supply Sequencing

and Overvoltage Protection

Do not exceed the absolute maximum ratings, because

stresses beyond the listed ratings may cause permanent
damage to the devices.

Proper power-supply sequencing is recommended for
all CMOS devices. Always apply V+ before applying
analog signals or logic inputs, especially if the analog

POSITIVE SUPPLY

Yo

Vit

NO L com

T

GND

inz

Figure 1. Overvoltage Protection Using Two External Blocking
Diodes

or legic signals are not current-limited. If this sequenc-
ing is not possible, and if the analog or logic inputs are
not current-limited to <30mA, add a small-signal diode
(D1) as shown in Figure 1. If the analog signal can dip
below GND, add D2. Adding protection diodes reduces
the analog signal range to a diode-drop (about 0.7V)
below V+ (for D1), and to a diode-drop above ground
(for D2). Leakage is unaffected by adding the diodes.
On-resistance increases by a small amount at low sup-
ply voltages. Maximum supply voltage (V+) must not
exceed 17V.

Adding protection diodes causes the logic thresholds
to be shifted relative to the power-supply rails. This can
be significant when low supply voltages (5V or less) are
used. With a 5V supply, TTL compatibility is not guaran-
teed when protection diodes are added. Driving IN1
and IN2 all the way to the supply rails (i.e. to a diode-
drop higher than the V+ pin, or to a diode-drop lower
than the GND pin) is always acceptable.

Protection diodes D1 and D2 also protect against
some overvoltage situations. With Figure 1's circuit, if
the supply voltage is below the absolute maximum rat-
ing, and if a fault voltage up to the absolute maximum
rating is applied to an analog signal pin, no damage
will result. For example, with a +5V supply, analog sig-
nals up to +8V will not damage the circuit of Figure 1.
if only a single fault signal is present, the fault voltage
can rise to +17V or to -12V without damage occurring.

MAXIMN




Precision, Single-Supply,
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Test Circuits/Timing Diagrams

MAXIN
MAX323 v -
MAX324 , v " oons
MAX325 SWITCH LOGIC f< 20ns
V4 QUTPUT INPUT
SWITCH ~ Jcom a NO
POt VEOM Sorne Vour
: AL CL
' Q2 35pF
'N__D o I
LOGIC GND SWITCH
INPUT T OUTPUT
1 ov
Ci INCLUDES F'X;URE AND STRAY CAPACITANCE LOGIC INPUT WAVEFORMS INVERTED FOR SWITCHES
Vour = Vegu (m) THAT HAVE THE OPPOSITE LOGIC SENSE
Figure 2. Switching Time
MNAXIv
MAX325 o v
| LOGIC o
Vi V' Hum INPUT o
NO1
Voows =3 — -2 A o
I
Voo =sav —|COMZ_ g NG Ru SWITCH
X 300 I OUTPUT 1
N | R Vour) OV
> _ 30002 — —
LOGIC GND I SWITCH
INPUT L = = oUTPUT 2 0.8 x Voury
NVoury)
ey p— [l —— -—
Cy INCLUDES FIXTURE AND STRAY CAPACITANCE
Figure 3. Break-Before-Make Interval (MAX325 only)
MAXIMN 5V AV
MAX323 | !
MAX324 Vi
MASZS Vour
oh oo e v
+ ' oo I . " OFF OFF
G
Vaen _— T ON
:|_ GND IN =
= _TL ON
W OFF OFF
Vin=+3V Q= (AVoun(Cp)
= IN DEPENDS ON SWITCH CONFIGURATION:
INPUT POLARITY DETERMINED BY SENSE OF SWITCH

Figure 4. Charge Injection
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MAX323/MAX324/MAX325

Precision, Single-Supply,

SPST Analog Switches

Test Circuits/Timing Diagrams (continued)

MAXI/ MAXIMN
MAX323 MAX323
10nF o MAX324 10nF  +5V MAX324
MAX325 MAX325
SIGNAL — SIGNAL = v
GENERATOR 0cBm ~ lcom Ve GENERATOROGBM coMt_ ol 5062
& Y S T e
— - 24V L = | m : N2y = =
- < —§—~ = o2y O?r—b %gig'
NG J L :
COM — = , —
ANALYZER = : =
- ) |ONO NO? SR GO NG
b GND GND
- T
Figure 5. Off Isolation Figure 6. Crosstalk
o0 Y NIV 5V MMAXIM
MAX323 100F MAX323
[__1 ' MAX324 I_{ MAX324
—_ MAX325 MAX325
v = Ve
o com oM
CAPACITANGE
) IN ovor METER
CAPACITANGE [ N <t | =] | R <P oo
METER s Incor r f=1MHz N 24y
o Lo e = _ENLJ
- - GND

GND
L

Figure 7. Channel-Off Capacitance

Figure 8. Channel-On Capacitance
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__Ordering Information (continued)

PART TEMP. RANGE PIN-PACKAGE
MAX324CPA 0°C to +70°C 8 Plastic DIP
MAX324CUA 0°C to +70°C 8 UMAX
MAX324CSA 0°C to +70°C 8 SO
MAX324C/D 0°C to +70°C Dice*
MAX324EPA -40°C to +85°C 8 Plastic DIP
MAX324ESA -40°C 1o +85°C 850
MAX324EJA -40°C to +85°C 8 CERDIP**
MAX324MJA -55°C to +125°C 8 CERDIP**
MAX325CPA 0°C to +70°C 8 Plastic DIP
MAX325CUA 0°C to +70°C 8 UMAX
MAX325CSA 0°C to +70°C 8 S0
MAX325C/D 0°C to +70°C Dice*
MAX325EPA -40°C to +85°C 8 Plastic DIP
MAX325E5A -40°C to +85°C 8 SO
MAX325EJA -40°C to +85°C 8 CERDIP**
MAX325MJA -55°C to +125°C 8 CERDIP**

* Contact factory for dice specifications.

** Contact factory for availability.

MAXIMN
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Chip Topography

none —- R : $
— Vs
coMm1 -
H— IN1
%
0.075"
(1.90mm)
iN2
com2
V- NO/NC

0.055"

(1.40mm)

TRANSISTOR COUNT: 91
SUBSTRATE IS CONNECTED TO V+
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MAX323/MAX324/MAX325

Precision, Single-Supply,
SPST Analog Switches

Package Information

oM INCHES MILLIMETERS
MIN [ MAX | MIN | MAX
i A | 0036 | 0.044 | 0.91 1.11
I A lj—E’—_\\:‘ A1 | 0.004 0.008 0.10 0.20
A B | 0010 | 0014 | 025 | 036
i i - ¢ | 0005 | 0007 | 013 | 018
J L‘J L m J } D | 0116 | 0120 | 2.95 3.05
— e e E 0116 | 0.120 | 295 | 3.05
- —A L—» e 0.0256 0.65
H | 0188 [ 0.198 | 478 | 5.03
L | o016 | 0.026 | 041 | 066
a | o 6° 0° 6°
E H
A~
(7 8-PIN uMAX
- MICROMAX SMALL OUTLINE
3 ! PACKAGE
g — D —
INCHES MILLIMETERS
E DIMI "N | mAX | MIN | MAX
) ) S . ' * '<*E1~—> A - 0.200 - 5.08
A1 | 0.015 - 0.38 -
J A3 A2 | 0125 | 0175 | 3.8 | 4.45
A A2 * A3 | 0.055 | 0.080 | 1.40 | 203
} B | 0.016 | 0022 | 041 | 056
; | B1 [ 0045 | 0065 | 1.14 | 165
b : c [ o0.008 | 0.012 | 020 | 030
" M D1 | 0.005 | 0.080 | 013 | 203
\"HA/ 0°-15° '(! E 10300 | 0325 | 762 | 8.26
E1 | 0.240 | 0.310 e.1ﬁ 7.87
e B1 eA ’z od00 | - | 254 | -
B eA | 0.300 - 7.62 -
eB ——» eB| - [o0400 ]| - 10.16
+J = D1 L | 0115 | 0150 | 2.92 | 3.81
. INCHES  |MILLIMETERS
Plastic DIP DIM |PINS | T e PN T MAX
PLASTIC D | 8 |0.348 |0.390 | 8.84 | 9.91
DUAL-IN-LINE D | 14 [0.735 [0.765 | 18.67 | 19.43
D | 16 |0.745 | 0.765 | 18.92 | 19.43
PACKA_GE D | 18 |0.885 | 0.915 | 22.48 | 23.24
— T (0.300 in.) D | 20 |1.015 | 1.045 | 25.78 | 26.54
D [ 24 114 [1.265[28.96 | 3213

10
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Precision, Single-Supply,
SPST Analog Switches

Package Information (continued)

om INCHES MILLIMETERS

MIN | MAX | MIN | MAX

A | 0053 | 0.069 | 1.35 | 1.75

D/ * A1 | 0.004 | 0.010 | 010 | 0.25
. B | 0.014 | 0019 | 035 | 049

{ { A \ 08 C ]0007 | 0010 | 019 | 0.25

I LJ\ n * E | 0150 | 0157 | 380 | 4.00

H T 7 e 0.050 1.27

el | [ L H | 0228 | 0.244 | 580 | 6.20
B c L] |- L | 0016 | 0.050 | 040 | 1.27

T INCHES  |MILUMETERS

T SO DIM PINS N TMAX | MIN | MAX

SMALL OUTLINE D | 8 |0.1890.197 | 480 | 5.00

E H PACKAGE D | 14 | 0337 |0.344 | 855 | 8.75

i (0.150 in.) D | 16 | 0.386 |0.394 | 9.80 | 10.00
EEE//EHH 21-0041A

MAXIMN n
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MAX323/MAX324/MAX325

Precision, Single-Supply,
SPST Analog Switches

Package Information (continued)

oM INCHES MILLIMETERS
MIN_ | max | MmN ] max
A - 0.225 - 5.72
,‘,' * E—»l B | 0014 | 0023 | 0.36 | 058
- I B2 | 0038 | 0.065 | 0.97 | 1.65
i i — , C | 0.008 | 0.015 | 020 | 0.38
A E [ 0220 | 0310 | 559 | 7.87
Tq i . eA 10290 | 0.320 | 7.37 | 813
i oqge I e 0.100 2.54
V_ -~ 015 § L | 0125 [ 0200 | 318 | 508
L @ [0015 [ 0070 | 038 | 178
JL 4_6514 s1 0005 [ - 0.13 -

oM [Pins| 'NCHES [ MILLIMETERS

}¢ st Ceramic SB - MIN ;JAX MIN | mAX
D - 0550 - [1397

CERAMIC SIDEBRAZE o 17T < Tozes| = lio9a

PACKAGE D |16 | - |os40]| - 214

(0_300 in.) D |18 - [0960| - 2438

D |20 | - J1o0e0| - l2692

D |24 - 1280 - 3251

Maxim cannol assume responsibility for use of any circuitry other than circuitry entirely embodied in a Maxim product. No circuit palent licenses are
implied. Maxim reserves the right to change the circuitry and specifications without notice at any time
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