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Improved Low-Power,
CMOS Analog Switches with Latches

General Description

Maxim's redesigned DG421/DG423/DG425 monolithic
analog switches now feature guaranteed on-resistance
matching (3Q max) between switches and on-resistance
flatness over the signal range (4Q max). These low on-
resistance switches (20€2 typ) conduct equally weli in both
directions. They guarantee a low charge injection of 15pC
maximum and an ESD tolerance of 2000V minimum per
Method 3015.7. Off leakage current over temperature has
also been reduced (less than 5nA at +85°C).

The DG421/DG423/DG425 are precision, dual CMOS
switches with latchable logic inputs that simplify inter-
facing with microprocessors (uPs). The single-pole/single-
throw DG421 and double-pole/single-throw DG425 are
normally open dual switches. The dual, singie-
pole/double-throw DG423 has two normally open and
two normally closed switches. Fast switching times
(175ns for toN and 145ns for toFF) and low power
consumption (35uW max) make these parts ideal for
battery-powered applications requiring uP-compatible
switches. Operation is from a single +10V to +30V supply,
or bipolar +4 SV to +20V supplles Fabri
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__Functional Diagrams/Truth Tables

New Features

¢ Plug-In Upgrades for industry-Standard
DG421/DG423/DG425

Improved r(ps)oN Match Between Channels (3Q2 max)
Guaranteed rrLAT(ON) Over Signal Range (42 max)
Improved Charge Injection (15pC max)

Improved Off Leakage Current Over Temperature
(<5nA at +85°C)

¢ Withstands Electrostatic Discharge (2000V min)
per Method 3015.7

> & & o

Existing Fealures

¢ Low rps(ON) (35Q max)

¢ Single-Supply Operation +10V to +30V
Bipolar-Supply Operation 14.5V to +20V:

PIN-PACKAGE

0°Cto +70°C 16 Plastic DIP

0°Cto +70°C 16 SO

DG421CID 0°C to +70°C Dice™

DG4210J -40°C to +85°C 16 Plastic DIP
DG421DY -40°C to +85°C 16 SO
DG4210K -40°C to +85°C 16 CERDIP
DG421AK -65°C to +125°C 16 CERDIP**

Ordering Information continued at end of data shest.
* Contact factory for dice specifications.
**Contact factory for availability and processing to MIL-STD-8838.
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Functional Diagrams/Truth Tables continued at end of dala sheet.
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Pin Configurations continued at end of data sheet.
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DG421/DG423/DG425

Improved Low-Power,

CMOS Analog Switches with Latches

ABSOLUTE MAXIMUM RATINGS

Voltage Referenced to V-

Vb 44V
GND . 25V
VL o (GND - 0.3V) o (V+ + 0.3V)
Digital Inputs, Vg, Vp (Note 1).............. (V--2V) to {(V+ + 2V}

Current (any terminal, except Sor D) ..
Continuous Current, SOr D ...,

Continuous Power Dissipation (T4 = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C) ...842mW
20-Pin PLCC (derate 10.00mW/°C above +70°C) ..... 800MmW
16-Pin CERDIP (derate 10.00mW/°C above +70°C) ...800mW
Operating Temperature Ranges

DGA2_C . 0°C to +70°C

DGA2 D oot -40°C to +85°C

DGA2_A_ . i -55°C to +125°C
Storage Temperature Ranges

DG42 C_/DG42. D_ ... -65°C to +125°C

DGA2_A_ o -65°C to +150°C
Lead Temperature (soldering, 10sec).................... +300°C

Note 1: Signalson S, D, or IN exceeding V+ or V- are clamped by internal diodes. Limit forward current to maximum current ratings.

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

ELECTRICAL CHARACTERISTICS

(V+ =15V, V- =15V, V| = +5V, GND = OV, Vjyyy = +2.4V, Vy = +0.8V, T, = Ty t0 Tyyax. Unless otherwise noted.)

DG42_C, DG42_D DG42_A
PARAMETER SYMBOL CONDITIONS MIN TYP MAX | MIN TYP MAX | UNITS
(Note 2) (Note 2)

SWITCH
Analog Signal Range VANALOG | (Note 3) -15 15 -15 15 Y

_ V#=135V, |y, 2 4o80C 20 45 20 35
Drain-Source " V-=-13.5v, Q
On-Resistance DS(ON) | |5 =-10mA,

Vp = +10V Ta = TMIN to TmAX 45 45
On-Resistance Match x+_=1g§x Ta=+25°C 3 3
Between Channels Arps(oN) Is :-10T.1'1A, Q
(Note 4) Vp = 1.10\/’ Ta = TMIN to TMAX 4 4
_ V4 =15V, Ta = +25°C 4 4
On-Resistance . V- =-15V, a
Flatness (Note 4) FLATION) | |5 = -10maA,
Vp = +5V Ta = TMIN to TMAX 5 5
Source-Off yrEiesn | Ta=vasc 050 -001 050 | 025 -0.01 0.25
Leakage Current IS(OFF) VD:- N 1‘5 5;/ nA
(Note 5) Vs= 7155v | TA=TMINto TMax| -6 5 -10 10
Drain-Off zj‘j_:g-g& Ta = +25°C 050 -001 050 | -025 -0.01 0.25
Leakage Current ID(OFF) VD_— . 1‘5 5§/ nA
(Note 5) Vs= 71557 | TA=TMiNto TMaX| -6 5 -10 10
Drain-On &‘_12-2& Ta = +25°C 10 -004 10 | 040 004 0.40
Leakage Current ID(ON) VD_- + 1'5 5&, nA
(Note 5) Vs = ;15.'5\" Ta=TMIN to TMaX| -10 10 -20 20
1144 MAXIN




Improved Low-Power,
CMOS Analog Switches with Latches

ELECTRICAL CHARACTERISTICS (continued)
(V+ =15V, V- = -15V, VL = +5V, GND = QV, Vjyy = +2.4V, V) = +0.8V, T, = Ty to Tyax, unless otherwise noted. )

PARAMETER SYMBOL CONDITIONS MIN  TYP MAX | uNmTs
(Note 2)
INPUT
Input Current with Input Voltage High lINH IN = 2.4V, all others = 0.8V -050 0.005 050 pA
Input Current with Input Voltage Low IINL IN = 0.8V, all others = 2.4V -0.50 0.005 050 HA
SUPPLY
Power Supply Range V+, V- (Note 3) +45 +20 Y
All channels on or off, Ta = +25°C 40 001 10
Positive Supply Current I+ V+ = 16.5V, V- = -16.5V, A
VIN = OV or 5V Ta = TMIN to TMAX -5.0 5.0
All channels on or off, Ta = +25°C 10 001 1.0
Negative Supply Current I- V+ =165V, V- =-16.5V, pA
ViN =0V or 5V Ta = TMIN to TMAX -5.0 5.0
All channels on or off, Tp = +25°C 10 00t 10
Logic Supply Current It V+ =16.5V, V- =-16.5V, pA
ViN = OV or 5V TA = TMIN to TMAX 5.0 5.0
All channels on or off, TA = +25°C 10 -001 10
Ground Current IacND V+ = 16.5V, V- = -16.5V, MA
ViN = OV or 5V Ta = TMIN to TMAX -5.0 50
DYNAMIC
: . Ta=+25°C 150 250
Turn-On Time toN Figure 2 Ta= TN 10 TVAX 300 ns
Turn-Off Time tOFF Figure 2 200 ns
Ta = +25°C 200
ww Vs =+10V, Ta = -55°C to +125°C 200
. RL = 3002, Ta = +25°C 100
Lateh Timing oW | ¢ - 35pF, Ta=55Clo+125°C | 100 ns
Figure 3 Ta = +25°C 60
tWo TA= 55°C to +125°C | 100
Break-Before-Make Interval (Note 3) tp DG423, Figure 4 Ta = +25°C 5 25 ns
Charge Injection (Note 3) Q g; ;gTFF'i;Sr: gv, Ta = +25°C 10 15 | pC
Off-Isolation Rejection Ratio RL = 100Q, C| = 5pF,
{Note 6) : OIRR f i 1MHz, Figtre Gp Ta = +25°C 72 d
Crosstalk (Note 7) f‘; T'ja‘; g;:r:‘;':' Ta = +25°C 90 dB
Drain-Off Capacitance Cotorr) | f=1MHz, Figure 8 Ta = +25°C 12 pF
Source-Off Capacitance Cs(oFF) | f= 1MHz, Figure 8 Ta = +25°C 12 pF
Drain-On Capacitance CD(ON) f = 1MHz, Figure 9 Ta = +25°C 39 pF
Source-On Capacitance Cs(ON) f = 1MHz, Figure 9 Ta = +25°C 39 pF

Note 2: Typical values are for design ald only, are not guaranteed, and are not subject to production testing. 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: On-resistance match between channels and flatness are guaranteed only with bipolar-supply operation. Flatness is defined as the dit
ference between the maximum and minimum value of on-resistance as measured at the extremes of the specified analog signal range.
Note 5: Leakage parameters Is(OFF), ID(OFF), and ID(oN) are 100% tested at the maximum rated hot temperature and guaranteed by

carrelation at +25°C.

Note 6: Off-Isolation Rejection Ratio = 20log (Vp/Vs), Vp = output, Vg = input to off switch.

Note 7: Between any two switches.

MAXIM
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DG421/DG423/DG425

Improved Low-Power,

CMOS Analog Swiitches with Latches

(Ta = +25°C, unless otherwise noted.)

1os (on) (€2)

70

50
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1Ds (o) (€2)

30

20
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Typical Operating Characteristics
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