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Quad SPST CMOS Analog Switches

General Description

Maxim’s MAX332, DG202 and DG212 are normally
open, quad single-pole-single-throw (SPST) analog
switches. These CMOS switches can be continuously
operated with power supplies ranging from +4.5V to
*18V. Maxim guarantees that the MAX332 and
DG202/212 will not latch up if their power supplies
are disconnected with input signals still connected.

The MAX332 and DG202/DG212 are similar to the
DG201 and DG211 except for inverted control inputs.
All devices have guaranteed break-before-make
switching as well as essentially constant on resistance
over the analog signal range. All switches conduct
current in either direction and add no offset to the
output signal.

Compared to the original manufacturers products,
Maxim’s MAX332 and DG202/DG212 consume very
little power, making them ideally suited for portable
applications. Maxim has also eliminated the need for
the third logic power supply (V.), required when
operating the original manufacturer's DG212, without
sacrificing compatibility.

Applications

Analog Multiplexers
Programmable Gain Amplifiers
Communications Systems
Sample/Holds

Automatic Test Equipment
PBX, PABX

Typical Operating Circuit
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Programmable Gain Amplifier

Note: "Pins 1, 8, 9 and 16 are logic control inputs.

Features
¢ Iimproved 2nd Source! (See pages 3 and 5
for “MAXIM Advantage™")
¢ Guaranteed +4.5V to +18V Operation
4 No V| Supply Required
¢ Non-Latching with Supplies Turned-off
and Input Signals Present
¢ CMOS and TTL Logic Compatible
® Monolithic, Low Power CMOS Design
Ordering Information
PART TEMP. RANGE PACKAGE
MAX332MJE -55°C to +125°C 16 Lead CERDIP
DG202C/D 0°C to +70°C Dice
DG202CJ 0°C to +70°C 16 Lead Plastic DIP
DG202CSE 0°C to +70°C 16 Lead Small Outline
DG202CK 0°C to +70°C 16 Lead CERDIP
DG202BSE -25°C to +85°C 16 Lead Small Outline
DG202BK -25°C to +85°C 16 Lead CERDIP
DG202AK -55°C 10 +125°C 16 Lead CERDIP
DG212C/D 0°C to +70°C Dice
DG212CJ 0°C to +70°C 16 Lead Plastic DIP
DG212CSE 0°C to +70°C 16 Lead Small Outline
Pin Configuration
Top View
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Note: “Pin 12 can be left open or connected to a logic supply
voltage.
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Call toll free 1-800-998-8800 for free samples or literature.
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS (DG212)

VO VT e 40V Storage Temperature .............oooeiuie.., -65°C to +125°C

Vinto Ground ... Vo, vt Operating Temperature .............coeoevvenenias 0°C to +70°C

VitoGround ..o -0.3V, 25V Power Dissipation (Note 1)

VgorVpto Vo o 0, -40v 16 Pin Plastic DIP (Note 2) ......................... 470mwW
16 Pin Small Outline (SE) (Note 3} .................. 400mW

Vior Vpto V-
V™ to Ground
V™ to Ground
Current, Any Terminal Except SorD ...

Continuous Current, SorD .........coveveenen..

Peak Current, S or D

(Pulsed at 1msec, 10% duty cycle max) ...........

Note 1:
Note 2:
Note 3:

Device mounted with all leads soldered to PC board.
Derate 6.5mW/°C above +25°C.
Derate 7mW/°C above +25°C.

Stresses listed under "Absolute Maximum Ratings"” may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the opecational sections of the specifications
is not implied. Exposure 1o absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (DG212)

(V¥ = +15V, V- = -15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
(Noted4) (Note5)
Analog Signal Range VaNALOG -15 15 v
Drain-Source ON Resistance DS on) | Vo = F10V, Vi = 2.4V, Ig = TmA 15 175 Q
£ | Source OFF Leakage Current Isf | Vin=08V Vs = 14V Vp = -14V 0.01 50
o Vg = -14V, V= 14V -5.0 -0.02
[
5 Drain OFF Leakage Current Io oty | Vin=08V Vs = 14V. Vp = 14V o.01 50 nA
Vg=-14V, V=14V -5.0 -0.02
Drain ON Leakage Current 16 (ony Vg = Vp = 14V, V) = 2.4V 01 50
n
(Note 6) Vg =Vp=-14V, V) = 2.4V -5.0 -015
- Input Current With Input (. Vin =24V -1.0 -0.0004
2 . Voltage High Vi = 15V 0.003 10 A
Z | Input Current With Input _
Voltage Low I Vi =0V -1.0 -0.0004
Turn-ON Time ton See Switching Time 460 1000
) totty Test Circuit 360 500 ns
i Turn-OFF Time . Vg =2V, R_= 1k}, C_= 35pF 250
‘}— otfz
0 ] - = -
z . Source OFF Capacitance Csomy | Ve= OV, V)y=0V.f=1MHz 5
; | Drain OFF Capacitance Copty | Vo=0V, Viy=0V.f=1MHz 5 pF
& | Channel ON Capacitance Co.sion | Vo = Vs =5V, Viy =0V, f = IMHz 16
OFF lIsolation (Note 7) OIRR 70
Vin = 0V, R = 1k}, C_ = 15pF,
Crosstalk Vis'= TVRMS, f = 100KH g8
= = z
(Channel to Channel) CCRR s 90
> I Positive Supply Current " 0.35 0.48
& Negative Supply Current 1~ Vg =0Vand 2.4V 0.30 0.48 mA
2
@ | Logic Supply Current I ! 05 12
Note 4: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this
data sheet.
Note 5: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 6: I is leakage from driver into “ON” switch.
\Y
Note 7. OFF Isolation = 20 log \Ts , Vg = input to OFF switch, Vi, = output.

The electrical characteristics above are a reproduction of a portion of Siliconix’'s copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The “Electrical Characieristics Table™ along with
descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.
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4 Significantly Reduced Power Consumption

¢ Fault Protected

AKXV

Quad SPST CMOS Analog Switches

4 Third (Logic) Supply Not Required

ABSOLUTE MAXIMUM RATINGS (06212)' This device conforms to the Absolute Maximum Ratings on the adjacent

page.

ELECTR'CAL CHARACTERISTICS (DG212) Specifications below satisfy or exceed all “tested” parameters on

adjacent page.

(V* = +15V, V- = -15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
(Note4)  (Note 5)
Analog Signal Range VanaLoG -15 18 \
Drain-Source ON Resistance Toson) | Vp = £10V, V= 24V, 15 = TmA 115 175 Q0
I | Source OFF Leakage Current Isom | Vin=08V Vs = 14V Vp = ~14V 0.0 20
e Vg = -14V, V= 14V -5.0 -0.02
S - -
® | Drain OFF Leakage Current o | Vin=08V Vs = 14V, Vp = 14V oo 50 nA
Vg =-14V, V= 14V -5.0 -0.02
Drain ON Leakage Current | Vg =Vp = 14V, V= 2.4V 01 5.0
(Note 6) D (on) v - -
Vg =Vp=-14V, V) = 2.4V 5.0 -015
+ | Input Current With Input (N Vin=24V -1.0 -0.0004
; | Voltage High Vi = 16V 0.003 10 A
= Input Current With Input _ -
Vottage Low FL Vi = 0V -1.0 0.0004
Turn-ON Time ton See Switching Time 460 1000
. Yotty Test Circuit 360 500 ns
Turn-OFF Time Vg =2V, R = 1k, C, = 35pF
Lot 450
‘é Source OFF Capacitance Cspo | Vs = OV, Vi = OV, f = TMH2 5
£ | Drain OFF Capacitance Cooy | Vo=0V. Vi =0V, f= 1MHz 5 pF
E Channel ON Capacitance Cpesion) | Vo= Vs =OV. V| =5V, = 1MHz 16
OFF Isolation (Note 8) OIRR 70
c m Vi = OV, R = 1k{), G_= 15pF, a5
rossta Vg = 1VRMS, f = 100kHz
(Channel to Channel) CCRR s 90
Positive Supply Current It 0.02 0.1
E Negative Supply Current - Vin = 0V and 2.4V 0.00001 0.1 mA
% Logic Supply Current I 0.0 0.0
“ | Power Supply Range
+ +
for Continuous Operation Vor +45 8 v
Note 8: Electrical characteristics, such as ON Resistance, will change when power supplies, other than +15V, are used.
WMAXI VI -3
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS (DG202)

Voltages Referenced to V- Storage Temperature ...............coviiun.. -65°C to +150°C

Ve 44y Power Dissipation {Note 2)
GND L e 25V 16 Pin CERDIP (Note 3) .........covvvirenennen.., 900mwW
Digital Inputs (Note 1), Vg, Vg ................ -2V, to (V* +2V) 16 Pin Plastic DIP (Noted) ......................... 470mwW
or 20mA, whichever occurs first 16 Pin Small Outline (SE) (Note5) .................. 400mwW

Current, Any Terminal ExceptSorD .................... 30mA
Continuous Current, SorD ......o.vvineniiienninenn.. 20mA Note 1:
Peak Current, S or D
(Pulsed at 1msec, 10% duty cycle max.) ............... 70mA
Operating Temperature Note 2:
DG202 (A SUFfiX) ....ieeeii e -55°C to +125°C Note 3:
(BSUffiX) ..ooevneiaiinn.s ... -25°C to +85°C Note 4:
(CSuffix) ...oiiiiiii 0°C to +70°C Note 5:
MAX332MJE ...t -55°C to +125°C

Signals on Sy, Dy, or INy exceeding V* or V- on Maxim's
MAX332 and DG202 will be clamped by internal diodes,
and are also internally current limited to 25mA.

Device mounted with all leads soldered to PC board.
Derate 12mW/°C above +75°C.

Derate 6.5mW/°C above +25°C.

Derate 7mW/°C above +25°C.

Stresses listed under “Absolute Maximum Ratings” may be applied (one at a time) to devices without resulting in permanent damage. These are stress
ratings only, and functional operation of the device at these or any other conditions above those indicated in the operational sections of the specifications
is not implied. Exposure to absolute maximum ratings conditions for extended periods may affect device reliability.

ELECTRICAL CHARACTERISTICS (DG202)

(VT = +18V, V= = -15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG202A DG2028,C UNITS
MIN TYP MAX | MIN TYP MAX
(Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VANALOG -15 15 -15 15 v
g:'i:tf:cugce ON Tosom | Vo= 210V, Viy = 2.4V, I = TmA 15 175 15 200 Q
Vg = 14V, Vo = -14V 0.1 1.0 0.01 50
T gourcetOFF Leakage ls o | Vin =08V s o)
e urren Vg=-14V,Vp=14V | 50 -0.02
; i Vg = 14V, Vg = -14V 0.01 1.0 0.01 5.0
? gram OtFF Leakage 1o 1oty Vi = 0.8V s 3} nA
urren Vg=-14V,Vp=14v | -50 -0.02
Drain ON Leakage | Vg = -14V, V) = 2.4V 041 1.0 01 50
Current (Note 8) Pen Py =14Y, vy - 24V -1.0  -015 50 -015
- Input Current With | Viy=24V -1.0 -0.0004 -1.0 -0.0004
5 | Input Voltage High Ny = 15V 0.003 10 0003 10 |
Z | Input Current With B
Input Voltage Low Ine | Vin=OV -10 -00004 -1.0 -00004
Turn-ON Time ton See Switching Time 480 600 480 600 ns
Turn-OFF Time tost Test Circuit 370 450 370 450
Charge Injection Q Cu = 1000PF, Ven = OV, 20 20 pC
GeN = 001
O | Source OFF
= i Cs (ot 5 5
‘zt Capacitance Vg = OV, Vyyy = OV
E Drain OFF Capacitance Cp (oft) f = 140kHz 5 5 pF
8 | Channel ON Cp
(on) =Ve= =
Capacitance 88 Vp=Vg =0V, V=5V 16 16
OFF Isolation Vi =0V, Z, = 75k{} 70 70
Crosstalk - - dB
(Channel to Channel) Vg = 2.0V, f = 100kHz %0 90
a - Positive Supply Current " Ali Channels ON or OFF 0.9 2 0.9 2 mA
B & Negative Supply Current - All Channels ON or OFF -1 -0.3 -1 -0.3
Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this
data sheet.
Note 7: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 8: Iy, is leakage from driver into “ON" switch.

The electrical characteristics above are a reproduction of a portion of Siliconix’s copyrighted 1985 data book. This information does not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with
descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.
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4 Significantly Reduced Power Consumption

/NAXI/V

Quad SPST CMOS Analog Switches

4 No Input Current Spike

¢ Lower Input Current Over Temperature

ABSOLUTE MAXIMUM RATINGS (MAX332, DGZOZ)I This device conforms to the Absolute Maximum Ratings

on the adjacent page.

ELECTRICAL CHARACTERISTICS (MAX332, DG202): Specifications below satisfy or exceed all “tested”

parameters on adjacent page.
(V* = +15V, V= = =15V, GND = 0V, T, = +25°C, unless otherwise noted)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MAX332/DG202A DG202BC __ |ynits
MIN TYP MAX | MIN TYP MAX
{Note 6) (Note 7) (Note 6) (Note 7)
Analog Signal Range VANALOG -15 15 -15 15 \
Drain-Source ON _ - -
Resistance (Note 9) os(ony | Vo =110V, Vg =24V, Ig=1mA 115 175 115 200 [¢)
I | Source OFF Leakage Vg =14V, Vo= -14V 0.01 1.0 0.01 5.0
(3] c t |s {off) VIN =0.8V
; urren Vg=-14V,Vy=14V | -1.0 -0.02 -50 -0.02
L Drain OFF Leakage Vg =14V, V5= 14V 0.01 1.0 0.01 5.0
Current Ip (offy Viy=0.8V nA
urr Vg=-14V, Vg =14V -1.0 -0.02 -50 -0.02
Drain ON Leakage | Vg = -14V, V) = 2.4V 01 1.0 0.1 5.0
Current (Note 8) DM Ty =14V, Vg = 2.4V 10 -015 -50 -015
Input Current With Viy = 2.4V -1.0 -00004 -1.0 -00004
5 | input Voitage High finm =
2 p ge Hig Viy = 15V 0003 1.0 0003 10 | A
Z "
= Input Current With _
Input Voltage Low I Vi =0V -1.0 -0.0004 -1.0 -0.0004
Turn-ON Time ton See Switching Time 480 600 480 600
L2 ns
Turn-OFF Time tofty Test Circuit 370 450 370 450
Charge Injection Q C= 1Og0pF'_VGEN =ov. 20 20 pC
gen = 00
Q -
= | Source OFF
5 Capacitance Cs for) Vg =0V, V)= 0V 5 5
% Drain OFF Capacitance Co tofty = 140kHz 5 5 pF
Channel ON Cpom* RV -
Capacitance S?:n) Vp = Vg = OV, Yy = 5V 16 16
}» OFF Isolation Vin =0V, Z| =75k} 70 70
Crosstalk _ _ dB
(Channel to Channel) Vs = 2.0V, f = 100kHz 90 %
> Positive Supply Current " All Channels ON or OFF 0.02 0.1 0.02 0.1 A
for] m,
& Negative Supply Current [ All Channels ON or OFF -01  -0.01 -01  -0.01
7 | Power Supply R 1
* pply Range for + +
Continuous Operation Vor *4.5 N ES 18 v
Note 6: The algebraic convention whereby the most negative value is a minimum, and the most positive is a maximum, is used in this
data sheet.
Note 7: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 8: I, is leakage from driver into “ON” switch.
Note 9: Electrical characteristics, such as ON Resistance, will change when power supplies other than =15V, are used.

MNAXIN
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (DG202)

(V¥ = +15V, V= = -15V, GND = OV, T, = Full Operating Temperature Range)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS DG202A DG202BC  |ymiTs
MIN TYP MAX [ MIN TYP MAX
(Note 6) (Note 7) (Note 6} (Note 7)
—
Analog Signal Range VaNALOG -15 15 ~15 15 v
Drain-Source ON fos(on | Vo= 10V, Vi = 2.4V, Ig = 1mA 250 250 | 0
T | Source OFF Leakage . Vi = 0.8V Vg =14V, Vp = -14V 100 100
g | Current St N Vg= -14V,Vp =14V | ~100 100
% Drain OFF Leakage N Vg =14V, Vp = -14V 100 100
c t b | Vin=08V nA
urren Vg=-14V,Vp = 14V | -100 -100
Drain ON Leakage | Vg =-14V, V= 24V 200 200
Current (Note 10) PN Ty, =14V, Vi = 2.4V -200 -200
. Input Current With | Vin = 2.4V -1.0 ~-10
E Input Voitage High INH V= 15V 0 0 A
F . -
< | input Current With _ _ -
Input Voltage Low i Vin = 0V 10 10

Note 10: 1, is leakage from driver into “ON" switch,

The electrical characteristics above are a reproduction of a portion of Siliconix’s copyrighted 1985 data book. This information doas not constitute any
representation by Maxim that Siliconix's products will perform in accordance with these specifications. The “Electrical Characteristics Table” along with
descriptive excerpts from the original manufacturer's data sheet have been included in this data sheet solely for comparative purposes.

Switch output waveform shown for Vg = constant
with logic input waveform as shown. Note that Vg
may be +ve or -ve as per switching times test circuit.

Switching Time Test Circuit

Vo is the steady state output with switch on. Feed-
through via gate capacitance may result in spikes at
leading and trailing edge of output waveform.
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Supplies for Maxim’s MAX332, DG202/DG212

Roscony AT ANALOG SIGNAL LEVEL

POWER SUPPLIES
SV +5V A0V +10V A5V +15V
5V 3500 38002
10V 1650 2500
+15V 1250 16001 1350 15561
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MNAXI/

Quad SPST CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (MAX332, DG202):

(V* = +15V, V- = -15V, GND = 0V, T, = full operating temperature range)

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MAX332/DG202A DG2028,C UNITS
MIN TYP MAX | MIN TYP MAX
{Note 6) (Note 7) (Note 8) (Note 7)
Analog Signal Range VaNALOG -15 15 -15 15 v
g;‘lztasﬁégc(i&: 1) Tos(om | Vo = EI0V, Vigg = 24V, 1= TmA 250 250 | 0
T | Source OFF Leakage ! Ve -0y |fsT MW Vp=-14v 100 100
8 | Current Stofh | TN Vg=-14Y,Vp= 14V | -100 -100
5 Drain OFF Leakage | Vi = 0.8V Vg =14V, Vp = -4V 100 100
Current Pilof ) TN Vg=-18V,Vp =14V | —100 100 nA
Drain ON Leakage | Vg = -14V, V| =24V 200 200
Current (Note 10) Pl Ty, =14V, vy = 2.4V 200 -200
- ::pul Current With - Vin =24V -1.0 -1.0
D | 'mput Voltage High Viy= 15V 1.0 10 | A
4
A

Note 10: Ip,, is leakage from driver into “ON" switch.

Note 11: Electrical characteristics, such as ON Resistance, will change when power supplies other than 15V, are used.

Fault conditions occur when power supplies are
turned off when input signals are still present or
when over voltages 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 then the addition of external protec-
tion diodes is recommended.

To provide protection for over-voltages up to 20V
above the supplies, a IN4001 or 1N914 type diode
should be placed in series with the positive and
negative supplies as shown in Fig. 1. The addition of
these diodes will reduce the analog signal range to 1
volt below the positive supply and 1 volt above the
negative supply.

Protecting Against Fault Conditions

|

] [16]
2 2VAX I/ 18
- 1N4001 i MAX332 :; IN4D0Y -
- ’_N—E DG2oz  |[BH—i—
Gl obpeerz B
3 1]
0
=] ]

Figure 1. Protection Against Fault Conditions
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MAX332/DG202/DG212

Quad SPST CMOS Analog Switches

Chip Topography

0.08¢
12.21

Package Information

HHHAAA

)
0.150 - 0.158 0.181-0.205 0.228 - 0.244
(3.810 - 4.013) (4.597 - 5.207) {5.791 - £.198)
_v

LEAD #1
SJEEOEED
.

0015
0,385 - 0.304 0381)
@779 - 10007) ‘ L
N )
0014 - 0022 0065 - 0,058 35
0356 - 0.559) {7600~ 1.753] 0007 - 0009
0.004 - 0.008 _| 0.178-0.229)
{0.102 - 0.203)
N 16 Lead Small Qutline (SE)
Bya = 110°C/W
0y = 60°C/W
0780
"“u_wzl '““"1
0030 - 0110 0785
0250 + 0005 m j0.762 - 2.794) BAD fiog3g) MAX
{5350 0.2
0025 + 015 0025
s = aamn —iFe— e o 053 A0
0.300 - 0320 7.391)
0040 Enllda o050 _| 0290 - 0.320
o 1P - 0 1270 7356 - 8.128)
105 " ¢ jnsog o) . DOBOD005 iz (7305-B
sz oos 1 e v nsAT0I [ BT
{3302 = 0.127) v} o 0160 F = ™
| 0.000 - 0.015 iz 064 WA go-10° fELT
vl Tus (0223 - 0381 T Wl 0008 -0012
MIN 175 MIN | 0.20
{05081 13175} 0020 - 0070 Ky 10203 - 0.305]
WiE=uw e 0325 0028 10508 - 1.778] ,“‘ Q0820002 yaee guos
0457 = 0.076) g1 001 — 6% 0.100 + 0.010 (0457 + 0.051) g77g+ 0,635
2540+ 0259 8.255 7 2540 % 0254) =
16 Lead CERDIP
16 Lead Plastic DIP 6y = 100°C/W
Oia = 135°C/W

0)c = 65°C/W

O = 60°C/W

Maxim cannot assurne 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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