MAXIWN

TTL Compatible CMOS Analog Switches

General Description

Maxim's DG300-DG303 and DG300A-DG303A CMOS
dual and quad analog switches combine low power
operation with fast switching times and superior DC
and AC switch characteristics. On resistance is less
than 50Q and is essentially constant over the analog
signal range. Device specifications are ideal for battery
powered circuitry.

These switches are available in a variety of formats as
outlined below in the Pin Configurations section. The
switch control logic inputs are fully TTL and CMOS
compatible. Also featured are “break-before-make”
switching and low charge injection.

Maxim's DG300-DG303 and DG300A-DG303A families
are electrically compatible and pin compatible with
the original manufacturer's devices. All devices will
operate with power supplies ranging from +5V to
+18V. Single supply operatlon is implemented by
connecting V- to GN

Applications

Portable Instruments

Low Power Sample/Holds
Power Supply Switching
Programmable Gain Amplifiers
SPDT and DPDT Functions
Process Control and Telemetry

Features
¢ Monolithic Low Power CMOS
¢ Latch-Up Proof Construction
¢ Fully Compatible 2nd Source
¢ Low On Resistance, <50Q
¢ Fast Switching Time
4 V' to V- Analog Signal Range
4 Single Supply Capability
Ordering Information
PART TEMP. RANGE PACKAGE
DG300C/D 0°C to +70°C Dice
DG300CJ 0°C to +70°C 14 Lead Plastic DIP
DG300CWE 0°C to +70°C 16 Lead Wide SO
DG300CK 0°C to +70°C 14 Lead CERDIP
DG300BWE -25°C to +85°C 16 Lead Wide SO
DG300BK -25°C to +85°C 14 Lead CERDIP
DG300BA -25°C to +85°C 10 Lead Metal Can
DG300AK -56°C to +125°C 14 Lead CERDIP
DG300AA -55°C to +125°C 10 Lead Metal Can

(Ordering information is continued at end of data sheet.)

Pin Configurations

Top View
*Dual SPST DG300/DG300A *Dual DPST DG302/DG302A
V* (SUBSTRATE AND CASE) NC E_—\J'—“E v Ne ] Hov
0, [Z] 3] D, $; 7] o [13] 8,
NC O 7., r-Em N e Tz,
S, (&} ' 1] 8, 0, @ i v (130,
NG (5] H [T0] NG $ % v v S,
N, (E—>-- “<—1T] N, W, G TN,
GND (7] [T v- ND [T v-
SWITCH *Note: Pins 8 and 9 of the LOGIC SWITCH
0 OFF 16-lead Small QOutline Package 0 OFF
! ON are not connected. 1 ON

*SPDT DG301/DG301A
V* (SUBSTRATE AND CASE}

SWITCH 1 SWITCH 2

0 OFF ON
1 ON OFF

*Dual SPDT DG303/DG303A

2

bEED o

5| o2 [im s

N EF- ST,
GND [T] 8] v-
waic | TSR] | swircns

0 OFF ON

u ON OFF
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Switch states are for Logic “1” Inputs (Positive Logic).
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TTL Compatible CMOS Analog Switches

ABSOLUTE MAXIMUM RATINGS

-

‘ Voltages Referenced to V- Operating Temperature (A Suffix) ....... -55°C to 125°C

L) VY (DG300-DG303) ......covvvenrurncnrneninennnnnns 36V (B Suffix) ........ -25°C to 85°C

n V' (DG300A-DG303A) ......civvrensnnrnennrnenanss 44v (C Suffix) .......... 0°C to 70°C
[ o 25V Lead Temperature (Soldering 10 sec.) ........... +300°C

° Digital Inputs, Vg, Vp (Note 1) ....... -4V to (V* + 4V) or Power Dissipation”

a 30mA, whichever occurs first. Cerdip (K) (Derate 11mW/°C above 75°C) ....... 825mwW
Current, Any Terminal Except SorD ............. 30mA Plastic DIP (J) (Derate 6.5mW/°C above 25°C) .. 470mW
Continuous Current, SorD .............coevuennes 30mA Metal Can (A) (Derate 6mW/°C above 75°C) .... 450mW

(Pulsed at 1msec, 10% duty cycle max) ........ 100mA
\ Storage Temperature (A & B Suffix) ..... -65°C to 150°C * Device mounted with all leads soldered or welded to PC
(C Suffix) ......... -65°C to 125°C board.

-~ Stresses listed under "Absolute A may be d (one at a time) to devices without resulting in permanent damage. These are

‘ stress ratings only, and Iuncrlonnl opora!lon of tl’w device at these or any other conditions above those indicated in the operational sections of the

N\ specificati is not imp ratings conditions for extended periods may affect device reliability.

N ELECTRICAL CHARACTERISTICS (V* = +15V, V" = -15V, GND = 0V, T, = 25°C, unless otherwise indicated)

° DG300-DG303A DG300-DG303B/C

n PARAMETER SYMBOL TEST CONDITIONS DG300A-DG: DG oG B/C UNITS

MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)

\ Analog Signal Range | Vanaog| s = 10mA, V;, = 0.8V or 4.0V -15 15 -15 15 v

_—y Drain-Source Ig = -10mA, Vp = 10V 30 50 30 50 a

< ON Resistance fos(on) Is = 10MA, Vg = -10V 30 50 30 50

: 5 Source OFF | Vg = 14V, Vp = -14V 01 1 0.1 5

° = | Leakage Current S(off) Vin = 08V | v = 14V, vy = 14V -1 -01 -5 01

3 or
n % Drain OFF V. =40V | Vs=-14V, Vp = 14V 0.1 1 01 5
Ipcof in = nA
Leakage Current (off) Vg=14V,Vp=-14v | -1 -01 5 01
Drain ON \ Vp = Vg = 14V 01 1 01 5

\ Leakage Current Dfon) Vp = Vg = —14V -2 01 -5 -01

- .| nput Current/ | Vi, = 5.0V -1 -0.001 -1 -0.001

S 2| Voltage High INH V,, = 15V 0001 1 0001 1 A

u
Z | Input Current/ _ _
8 Voltage Low (g V,, = 0V -1 -0.001 1 -0.001
Ly ] Turn-ON Time fon See Switching Time Test Circuit 150 300 150 300
witchi
g Turn-OFF Time tons 9 130 250 130 250
ns
See Break-Before-Make
Break-Before-Make | t, -ty | Time Test Circuit 50 50
DG301(A)/DG303(A) Only
Charge Injection Q C_ = 10nF, Rggy = 00, Vo, = OV 12 12 pC
Source OFF
[ - Cs, Vg = 0V 14 14
; Capacitance (off) f = IMHz,
Drain OFF V,, = 0.8V _
E Capacitance Cogrm " or Vo =0V 14 14 .
Vip = 4.0V p
Channel ON Copony *+ in -y =
Capacitance Cs:::,) Vs =Vp =0V 40 40
Input Capacit o} f= 1MH Vi = OV kd 8
ce = z
nput Capacitan n V,, - 15V 7
Off Isolation (Note 4) 62 62
Crosstalk V,, = 0V, R = 1kQ dB
rossta Vg = 1 Vans, f = 500kHz
(Channel to Channel) s AMS Lo "
(See Notes next page).
2 MAXIMNM
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TTL Compatible CMOS Analog Switches

ELECTRICAL CHARACTERISTICS (Continued)
(V' = +15V, V- = -15V, GND = OV, T, = 25°C, unless otherwise inditated)

DG300-DG303A DG300-DG303B/C
PARAMETER SYMBOL TEST CONDITIONS oG -0G bG DG /e NITS
MIN TYP MAX | MIN TYP MAX
Note 2) (Note 3) (Note 2) (Note 3)
Positive Supply r 023 05 023 05 | mA
Current V,, = 4V (One Input)
; All Others = 0
> | Negative Supply r ¢ ) -0 -0.001 -0 -0.001
2 Current
2 gﬁ?‘rz‘:: Supply r* 0001 10 0001 10 | wA
- V,, = 0.8V (All Inputs)
Negative Supply r -0 -0.001 10 -0.001
Current
ELECTRICAL CHARACTERISTICS (Over Temperature)
(V* = +18V, V" = -15V, GND = 0V, T, = Over Temperature Range, unless otherwise indicated)
DG300-DG303A DG300-DG303B/C
DG300A-DG303AA | DG300A-DG303AB/C
PARAMETER SYMBOL TEST CONDITIONS UNITS
MIN TYP MAX | MIN TYP MAX
(Note 2) (Note 3) (Note 2) (Note 3)
Analog Signal Range | Vanaloa| Is = 10mA, V;, = 0.8V or 4.0V -15 15 -15 15 v
Drain-Source Is = -10mA, vy = 10V 75 L2 PN
" r
ON Resistance DS(on) Ig = 10mA, Vp = -10V 75 75
5 Source OFF | Vg = 14V, Vp = -14V 100 100
& | Leakage Current Soft) Vin = 0.8V | vg = -1aV, v = 14V | -100 ~100
E3 or
@ | Drain OFF ' V,, = 40V | Vs =-14V. Vp = 14V 100 100 | A
Leakage Current D{off) Vg = 14V, Vp = -14V | -100 -100
Drain ON | Vp = Vg = 14V 100 100
Leakage Current Dion) Vp = Vg = -14V -200 _200
Input Current/ | Vin = 5.0V -1 -10
'é Voltage High INH vV, = 15V 1 10 A
Z | Input Current/ [ V. =0V 4 -10 #
Voltage Low INL in
Positive Supply I*
1 1 mA
Current V,, = 4V (One Input)
Negative Supply N (All Others = 0)
> - —
E Current I 100 200
D | Positive Supply +
| Current I \/ 0.8V (All Inputs) b o “A
= 0. u
Negative Supply _ n _ .
Current I 100 200
Note 1: Signals on Sy, Dy, or INy exceeding V* or V™ will be clamped by internal diodes. Limit diode forward current to
maximum current ratings.
Note 2: The algebraic convention whereby the most negative value is a minimum, and the most positive value is a maximum
is used in this data sheet.
Note 3: Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
Note 4: OFF isolation = 20 Iogx_s , Vg = input to OFF switch, Vg = Output.
3}
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TTL Compatible CMOS Analog Switches

- Typical Operating Characteristics
‘ rDS(ON) vs. Vp AND rps(oN) vs. Vp AND OFF ISOLATION AND INSERTION
n“' TEMPERATURE POWER SUPPLY VOLTAGE LOSS vs. FREQUENCY
Im 1 T 1 T T L] T T T U ‘w
Qo Ve = 415V _| 100 | A ¥+ = 4150 V- = 15V |
® V- = 15V [ B) V* = +10V V- = -10V = & FF P
80 ) V* = +75\ V- = 75V g FOF o0 - F|&F
so | D V= B0 Y- = Y = N L= INSERTION |4 1
Q go z Pl S w o
= =] |
\ g +125°C g 6 T 2 R = 1KQ AL = 25Q =]
—_— g 40 *E-! g » & 40 T I =
| - o R == = S 2IZ o0 [ Vo eib0 v o 2
=+ = = - E
S 20 A f— - [ CLoap = 3pF =
N P i = 250 — Vs = 1 Vows
o 0 it o Lo 1 nnll |
™ 5 -0 5 0 5 10 15 45 -0 5 0 5 10 15 10° 100 107 10
g DRAIN VOLTAGE (VOLTS) DRAIN VOLTAGE (VOLTS) FREQUENCY (Hz)
\ SWITCHING TIME AND
N SWITCHING TIME BREAK-BEFORE-MAKE TIME SWITCHING TIME
< : vs. TEMPERATURE @  vs. POSITIVE SUPPLY VOLTAGE vs. NEGATIVE SUPPLY VOLTAGE
220 —r—— w 500 250 y
Y T E LA > = 415V
™= 80 b V=15V P o \ Ty = +25°€ Ta = +25°C
o Vi = +4.0V A 2 400 Vo = a0y | _ 20 Ving = +4.0V —]
E0 [ vw=ov -4 e o N V=0V | E Y = 0¥ ﬂ
“ w 140 s i N
@ £ 300 = 150 ton
g =120 torr ‘!';!‘ - Lo
£ 100 < \ g .
E— ) m 1
N C¢ s o g™
= 60 =
-_— » = 100 «
< . g %
S 0 & tywm 06301/06303 ONLY 0
= 565-35-15 5 25 45 65 85 105 125 = 0 5 10 15 5 -10 -15
g TEMPERATURE (C) POSITIVE SUPPLY VOLTAGE (VOLTS) NEGATIVE SUPPLY VOLTAGE [VOLTS)
g Test Circuits
AVg
Reen $x - Ox Vo
——Em : I [ -v:[]
p— 1 L = 10nF
% 4 Ny I 4y
- INy o8 oN
OFF
@ :
AV = A MEASURED YOLTAGE ERROR DUE TO CHARGE INJECTION
THE ERROR VOLTAGE IN COULOMBS IS AQ = C x AVg.
Figure 1. Charge Injection Test Circuit.
4 MAXIMN
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TTL Compatible CMOS Analog Switches
Test Circuits (Continued)

LOBIC “1” = SWITCH ON

v
e, Yinu " T SWITCH
o 50% * 3 [ OuTPUT

1
Vg = W o4———O— ¢ O o Vo1
L3 Vi =3V 5‘;__—0’}( > _T_ -0 ¥z
N Lo L
4 Az < Ry < Ciz == Cyy
swieh . Vor % % N LD"D" 000 ‘Iwﬁh?i Tnpr Tmp
oureut OV L08ic
INPUT GND n
- T 1= [, =
SWITCH Ve o, = = -15v
oUTPUT o
—->l lt—  tn >

Figure 2. Break-Before-Make Time Test Circuit SPDT (DG301(A), DG303(A)).

LOGIC “1" = SWITCH ON +15V

LOGIC Vinn
INPUT 4 \* T SWITCH
5%

t<20m

L<Bm g j ﬁ s o OUTPUT

Vg = 3V 0— (B Yo
Vg IN | R C
3
o = 1D 2 o P I 330F
0%
SWITCH - ==

w Losic
ues = INPUT

OUTPUT N0V I
= -15¢

Application Information
All DG300 family switches will operate with £5 to The on resistance variation with analog signal and
+15V power supplies. They can also be used with supply voltage is shown in the Typical Operating
single ended power supplies ranging from +10V to Characteristics graphs. The temperature coefficient

—| o

Figure 3. Switching Time Test Circuit.

+30V where the V- terminal is connected to ground. of Roy is typically 0.5%/°C. Typical on resistance
In either case analog signals ranging from V* to V- matching from channel to channel is 10%. In addition,
can be switched. Table 1 outlines some typical parameters for single

. supply operation.
Table 1. Typical Single Supply Parameters

V' SUPPLY VOLTAGE (V™ = 0V)
+10V +15V +20V +30V
Switching Time (R, = 1kQ)
ton 190ns 150ns 110ns 70ns
tore 40ns 40ns 40ns 40ns
On Resistance
VgianaL = +1V 710 510 420 3N
VaignaL = V72 70 540 430 300
Vaignal = V° 840 630 540 430
Input Logic Levels 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.0V 0.8V, 4.5V
_'I[he char?e inj:ction test circuit is shown ifn Figure 1. Table 2. Charge Injection (+15V Supplies)
able 2 lists the typical injected charge for DG300
series switches with various input voltages. ANALOG INPUT INJECTED Q
+1ov 4pC
+5V 8pC
ov 12pC
-5V 8pC
=10V 5pC
MAXIMN 5
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TTL Compatible CMOS Analog Switches

- Chip Topography
NS
DG300 DG301 DG302/303
b
L) ) DIEPAD | nG300A DG3MMA  DG302A/303A
= . - a N.C. N.C. s3
() z = b D1 D1 D3
8 c D1 s1 D1
d s1 N1 st
e IN1 IN1 IN1
\ c - Lk f v vt v
g GND GND GND
— Lo ? h v v v
< b i IN2 GND IN2
o ¢ - i s2 v s2
N k D2 s2 D2
o I D2 D2 D4
m N.C. N.C. s4
“ n vt vt v
g T I I 1
e f ' h i
0.108"
N\ Thnm
<‘ Ordering Information (continued)
;" PART TEMP. RANGE PACKAGE PART TEMP. RANGE PACKAGE
o DG300AC/D 0°C to +70°C  Dice DG302CWE 0°C to +70°C 16 Lead Wide SO
o DG300ACJ 0°C to +70°C 14 Lead Plastic DIP DG302CK 0°C to +70°C 14 Lead CERDIP
DG300ACWE 0°C to +70°C 16 Lead Wide SO DG302BWE  -25°C to +85°C 16 Lead Wide SO
g DG300ACK 0°C to +70°C 14 Lead CERDIP DG302BK -25°C to +85°C 14 Lead CERDIP
DG300ABWE  -25°C to +85°C 16 Lead Wide SO DG302AK -55°C to +125°C 14 Lead CERDIP
_\\ DG300ABK ~25°C to +85°C 14 Lead CERDIP DG302AC/D 0°C to +70°C  Dice
< DG300ABA ~25°C to +85°C 10 Lead Metal Can DG302ACJ 0°C to +70°C 14 Lead Plastic DIP
- DG301C/D 0°C to +70°C _ Dice DG302ACWE 0°C to +70°C 16 Lead Wide SO
(= DG301CJ 0°C to +70°C 14 Lead Plastic DIP DG302ACK 0°C to +70°C 14 Lead CERDIP
[« DG301CWE 0°C to +70°C 16 Lead Wide SO DG302ABWE  -25°C to +85°C 16 Lead Wide SO
Ly ) DG301CK 0°C to +70°C 14 Lead CERDIP DG302ABK -25°C to +85°C 14 Lead CERDIP
DG301BWE  -25°C to +85°C 16 Lead Wide SO DG303C/D 0°C to +70°C  Dice
DG301BK -25°C to +85°C 14 Lead CERDIP DG303CJ 0°C to +70°C 14 Lead Plastic DIP
DG301BA -25°C to +85°C 10 Lead Metal Can DG303CWE 0°C to +70°C 16 Lead Wide SO
DG301AK -55°C to +125°C 14 Lead CERDIP DG303CK 0°C to +70°C 14 Lead CERDIP
DG301AA -55°C to +125°C 10 Lead Metal Can DG303BWE  -25°C to +85°C 16 Lead Wide SO
DG301AC/D 0°C to +70°C  Dice DG303B8K -25°C to +85°C 14 Lead CERDIP
DG301ACJ 0°C to +70°C 14 Lead Plastic DIP DG303AK -55°C to +125°C 14 Lead CERDIP
DG301ACWE 0°C to +70°C 16 Lead Wide SO DG303AC/D 0°C to +70°C _ Dice
DG301ACK 0°C to +70°C 14 Lead CERDIP DG303ACJ 0°C to +70°C 14 Lead Plastic DIP
DG301ABWE  -25°C to +85°C 16 Lead Wide SO DG303ACWE 0°C to +70°C 16 Lead Wide SO
DG301ABK -25°C to +85°C 14 Lead CERDIP DG303ACK 0°C to +70°C 14 Lead CERDIP
DG301ABA -25°C to +85°C 10 Lead Metal Can DG303ABWE -25°C to +85°C 16 Lead Wide SO
DG302C/D 0°C to +70°C  Dice DG303ABK -25°C to +85°C 14 Lead CERDIP
DG302CJ 0°C to +70°C 14 Lead Plastic DIP
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TTL Compatible CMOS Analog Switches

Package Information

INCHES MILLIMETERS
_—>
*—E OM™GiN | max | MmN | MAX
b |t—— E{ — ] A| - o200 - 5.08
* ’ i Al | 0015 | - 0.38 =
+ ) I A3 A2 | 0.125 | 0.175 | 3.8 | 4.45
A A2 ( + A3 | 0.055 | 0.080 | 1.40 | 2.03
¥ . B | 0.016 | 0.022 | 0.41 | 0.56
; ‘ B1 | 0045 | 0.065 | 1.14 | 1.65
; : C | 0.008 | 0.012 | 0.20 | 0.30
L i ! D1 | 0.005 | 0.080 | 0.13 | 2.03
A1 I o180 \
¥ il 0°-15 I E | 0.300 | 0.325 | 762 | 8.26
c—» E1 | 0.240 | 0.310 | 6.10 | 7.87
e B1 . oA . e | 0.100 - 254 -
B eA | 0300 | - 762 -
B — B | - 0.400 - 10.16
« D1 L [o0115 | 0150 | 282 | 381
7 /a1 . INCHES MILLIMETERS
Plastic DIP  [PKG.|DIM |PINS |- e o
PLASTIC P | D | 8 |0348 |0.390 | 8.84 | 9.91
DUAL-IN-LINE | 8 S e e s [Tots
PACKAGE P | D | 18 |0.885 | 0.915 | 22.48 | 23.24
2 ——r—T—7 (0.300 in.) P | D [ 20 [1.015 [1.045 [25.78 | 26.54
N | D | 24 | 1.14 |1.265 | 28.96 | 32.13
21-0043A
o1 | INCHES MILLIMETERS
MIN_| MAX | MIN | MAX |
- D ———] A | 0093 | 0104 | 2.35 | 2.65
i A1 | 0.004 | 0.012 | 0.10 | 0.30
0°-8° | B | 0.014 | 0.019 | 035 | 0.49
VA L \ [c oo [oos] 025 | o2
7/ ] * B E | 0291 | 0298 | 7.40 | 7.60
S ) IS | DS T j e 0.050 1.27
A1 c L H | 0.394 | 0.419 | 10.00 | 10.65
L [ 0.016 | 0.050 | 040 [ 1.27
INCHES _|MILLIMETERS
T ) DIM |PINS |G T MAX | MIN | MAX
E H Wide SO D | 16 | 0.398 | 0.413 | 10.10 | 10.50
‘ SMALL-OUTLINE D | 18 | 0.447 | 0.463 | 11.35 | 11.75
PACKAGE D | 20 | 0.496 | 0.512 | 12.60 | 13.00
AC . D | 24 | 0.598 | 0.614 | 15.20 | 15.60
(0.300 in.) D | 28 | 0.697 | 0.713 | 17.70 | 18.10
21-0042A
MMNAXIMN 7
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TTL Compatible CMOS Analog Switches

Package Information (continued)

DIM INCHES MILLIMETERS
MIN | MAX | MIN | MAX
- E1 A _ 0.200 - 5.08

B | 0.014 | 0.023 0.36 0.58

A r——_ Bt | 0.038 | 0.065 0.97 1.65

pD——mm—
T C | 0.008 | 0015 | 020 | 0.38
{ E | 0220 | 0.310 | 559 | 7.87
[ ] E1 | 0290 | 0.320 | 7.37 | 8.13
\ ) 0.100 2.54
o150 [ L {0125 | 0200 | 3.18 | 5.8
| B 1] 0450 | - 3.81 -
-l e L1 C — ol Q [ 0015 | 0070 [ 038 | 1.78
B1 S | - |ooss| - 2.49
B s1] 0005 | - 0.13 -

|<—

——
[+}

14

|

|<— s1 —>| S DIM [Pins|—NCHES _[MILLIMETERS
= ] CERDIP MIN | MAX | MIN | MAX
D [8 | - Jo405] — [10.29

CERAMIC DUAL'IN"LINE D 14 - 0.785 - 19.94

PACKAGE D [16] - [os40| - [21.34

: D [18] - lo960| - 124.38

(0.300in.) D |20] - [1060] - (2692

D [24 | — J1280]| - [3251

21-0045A

DG300(A)/DG301(A)/DG302(A)/DG303(A)

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.

8 Maxim Integrated Products, 120 San Gabrlel Drive, Sunnyvale, CA 94086 (408) 737-7600

© 1996 Maxim Integrated Products Printed USA MAXIM s a registered trademark of Maxim Integrated Products.

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



