Monolithic CMOS Analog -4
Switches Siliconix
d&Signed for ... BENEFITS

) [P ® | ow Standby Power
B Portable, Battery Operated Circuits * * ey Poe

B I_.ow Leakqge 5vvifching @ Minimizes Signal Error

. ° . © 0.1 nA Typical Leakage

i.e. Sample and Hold Circuits o Low Operating Power

y 3 . O (.06 uW Typical for DG304-407
u clommunlcatlon sYs*ems ® Reduced Voltage Drop Across Switch in ON
® Low Level Switching Circuits Condition

O rds(on) <50 Q2
m Fast Switching Circuits ® Minimizes Switching Time
h M ".. l O Typ ton & toff < 200 ns
SUc as u lp exers : ® Minimizes System Power Requirements

O Single Supply Operation Capabilities

® Standard Linear Dual Supply o Easily tntorfaced:
Voltages or Single Supply Systems o 7L, bTL and cMOS Input Compatible

. ® Reduces External Component Requirements
DESCRIPTION O Logic Input Overvoltage Protection
The DG300 through DG307 switch family features four switching functions using CMOS technology for low and nearly
constant ON resistance (less than 50 £2) over the full analog signal range. in the ON condition the switches will conduct
current in either direction with no offset voltage. With low power dissipation, (a few milliwatts for the DG300-303, a few
hundred microwatts for the DG304-307), this series of switches becomes an ideal candidate for battery-powered or remote
switching applications. The switching speed is among the fastest available with the low quiescent power dissipation. In the
OFF condition, the switches will block voltages up to 30 V peak-to-peak. A logic input driver controls the ON/OFF state of
the switches. (See the "Pin Configuration’’ for switch status with a logic “*1°’ input.) The DG300-303 switches are TTL and
CMOS input compatible and have a logic ‘0’ state with an input less than 0.8 V and a logic 1" state with an input greater
than 4.0 V. A pull-up resistor should be added for totem pole TTL outputs. The DG304-307 switches are CMOS input
compatible and have a logic 0" state with an input less than 3.5 V and a logic “‘1'* state with an input greater than 11 V
(for 15 V positive supply). The logic inputs are protected against overvoltage up to 18 V above and 36 V below the positive
supply. The combination of low cost, low power, low resistance and fast speed optimizes system design.

PIN CONFIGURATIONS
DUAL SPST DG300 or DG304 SPDT DG301 or DG305
Metai Can Package Dual-in-Line and Flat Package Dual-n-Line and Flat Package Metal Can Package
V+ (SUBSTRATE AND CASE) ORDER NUMBERS: ORDER NUMBERS: v+ (SUBSTRATE AND CASE)
NC [ [2) V+ DG300AP OR DG3008P | DG301AP OR DG301BP NC [ [l g*
O16r I D2 5g304ap OR DG304BP | DG305AP OR DG30SEP D1 P2
NC vy N SEE PACKAGE 11 SEE PACKAGE 11 NC '*xﬂ =] NC
S1E— 1 1 S2 DG300C DG301C4 S10 i S2
1
NC ] 1 <] NC NC [2] ! [E NC
i DG304Cy DG305CS I
INq - [ INg IN (- I NC 0
GND O] Fyy_  SEEPACKAGE? SEEPACKAGE? ) o3 v o=
DG300AL OR DG304AL | DG301AL OR DG30SAL
TOP VIEW TOP viEw SEE PACKAGE 16 SEE PACKAGE 16 TOP VIEW TOP VIEW
ORDER NUMBERS: g ORDER NUMBERS:
DG300AA OR DG300BA LoGIC]SWiTeh ToGic Tsw 1 T 5w ] DG301AA OR DG301BA
DG304AA OR DG304BA 0 1 oFF 0 TOFF [ ON | DG305AA OR DG305BA
SEE PACKAGE 2 1 ON 1 |on | oFe SEE PACKAGE 2
DUAL DPST DG302 or DG306 DUAL SPDT DG303 or DG307
Dual~ln-|.lmm1__iﬂ:l Package ORDER NUMBERS: ORDER NUMBERS: Dual-In-Line and Flat Package
';C o L ;/* DG302AP OR DG302BP DG303AP OR DG3038P  NC [] (< v+
3 [ 184 pgaoear oR DG306EP DG307AP OR DG3078P 53 f— e
SW1[sw3
23 E:r:] L’?E] D4 see packace 11 LOGIC SWITCH LOGIC) ooy o[ swa SEE PACKAGE 11 D3 [} A] —{21D4
1 Ejj ! 1 P2 G302y 0 | OFF o Tore o DG303C) D4 E”‘;*] 4 D2
51— 1 S2 DG 306C) . ! ON 1 |on |oFr DG307C4 S1— [l S2
N1 G ‘4% '\:\Jz SEE PACKAGE 7 SEE PACKAGE 7 NVl Lol N2
; 1V _
GND ETOP Tien DG302AL OR DG306AL DGao3AL o paaozaL GNP I v
SEE PACKAGE 16 SEE PACKAGE 16 TOP VIEW

SWITCH STATES ARE FOR LOGIC “1" INPUTS (POSITIVE LOGIC)
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ABSOLUTE MAXIMUM RATINGS

ViNto Ground . . . . . . . v¥+18v,vt-36V
VgorVp . . . . . . . . . . . . . Vtev-
V¥toGround . . . . . . . . . . . . . +38V
vitov- . . . . . . . . . . . . . .43V
Current, Any Terminal {ExceptSor D} . . 30 mA
Current, Sor D, Continuous . . . . . . . . 30 mA
Pulsed 1 ms 10% Duty Cycle . . . . . . 100mA
Operating Temperature (A Suffix) . . . -55to+125°C
" {BSuffix) . . . -20to+85°C

(CSuffix) . . . 010 +70°C

Storage Temperature (A & B Suffix) . . -651to+1560°C
(CSuffix) . . . . -65t0+125°C

ELECTRICAL CHARACTERISTICS

Power Dissipation™

14 Pin Sidebraze DIP (P)** . . . . . . . 825mwW
14 Pin PlasticDIP ()*** . . . . . . . . 470mW
Metal Can (A)**** . . . . . . . . . . 450mW
Flat Package {L)***** . . . . . . . . . 750mw

*Device mounted with all leads welded or soldered to
PC board.
**Derate 11 mW/°C above 75°C
***Derate 6.5 mW/°C above 25°C
****Derate 6 mW/°C above 75°C
*****Derate 10 mW/°C above 75°C

All DC parameters are 100% tested at 25°C. Lots are sample tested for AC parameters and high and low temperature limits

to assure conformance with specifications.

1. Typical values are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

2. Vi = Input voltage to perform proper function, 0G300-303: V| — For logic *
0G304-307: vV — For logic *

3. “OFF" Isolation & 20 log Vg/V(y, Vg = Input to OFF switch, Vg, = Output

Max Limits
Characteristi A/B Suffix C Suffix Unit Test Conditions
aracteristics 1 [ 0 "l va=+15V,v—=—15V.Grd=0V
Tve |-55°€/1 geec | '2.%7 | goc | 2s°¢ | 70°c ' ’
25°c | -20°c 8s5°C i
' . Drain Source 30| s0 50 75 | 50 so| 75 N Vp =+10V,Ig =-10 mA Nore2
2 DS{on) ON Resistance 30| s0 50 "5 1 60 50 75 Vp=-10V,Ig=+10mA
3 Source OFF 0.1 [ REY 5| 100 Vg=+14V,Vp=—-14V
—d s |
2 w S(off} Leakage Current 0.1 -1 ~100 -5 | -100 Vg =-14V,Vp = +14 V N )
o] ) ote
5 | 1 Drain OFF 0.1 1] 1o 5] 100) [VD=+14V,Vg--14V
—d ¢ {
s | n Dfoff) Leakage Current o1 -1 | -100 -5 | -100 Vp=~14V,Vg=+14 V
7 ' Channet ON 0.1 1} 100 5| 100 Vp=Vg=+1aV Note 2
8 Blon) Leakage Current -0.1 -2 | -200 -5 | -200 Vp=Vg=-1av
T : —
I {nput Current DG300-303 Only | -0.001| -1 ) ") 3 Vin 15V
10 5 INH Input Voltage High DG300-307 0.001 1 1 1 1 wA vy =15V
nwl Iy Input Current |nput Voltage Low -0.001| -1 -1 -1 -1 Vin=0
12 ton Turn ON Time DG300-303 150 300
13 ot Turn OFF Time Only 130 250
e ] See Swi Time Test Circuit
1 | ton Turn ON Time DG304-307 110 250 s
15 Lot Turn OFF Time Only 70 150
—
D Break-Before-Nake [DG301/303 . -
' - k-Before-Mak Test
6 ) z ton ~ toff Interval DG305/307 Only 50 See Break-Before-Make Time Test Circuit
1 | | csom Source OFF Czpacitance 14 Vg =0, Note 2
18| L [ Coom Drain OFF Cafacitance 14 Vp = 0. Note 2
9 CD(on) * Cs(on)  Channel ON Capacitance 40 pF | Vp = Vg =0, Note 2 f=1MHz
20 6 Vin=0
[ Cin input Capacitaince
21 35 Vin = +16 V
Vin = 0. R = 1K Q,C|_ = +15 pF
22 OFF Isolation? ) 62 ag | N L L
Vg =1 Vs, f =500 kHz
23 1+ Positive Supply Current 0.23 1 0.5 05 1 mA
- Vin =4V (One Input) (All Other Inputs = 0}
24 - Negative Supply Current | 5Gaoo.03 | -0.001] -10 -10 | -100 -100
s g | w Positive Supply Current Only oo0o1| 10 16 { 100 100
—1 v Vin = 0.8 V (All Inputs)
2| 5| - Negative Supply Current -0.001) -10 -10 | -100 -100
27 P I+ Positive Supply Current o.co1| 10 10| 100 100 uA
——q L Vin = +15 V {All Inputs}
28| VY| - Negative Supply Current | 5G304.307 | -0.001f -10 -10 | -100 -100
29 i+ Positive Supply Current Only 0.001] 10 10| 100 100
| — Vi = O {All Inputs)
30 b Negative Suppiy Current -0.001{ -10 -10 -100 -100
NOTES:

DG300 ICMA-A DG302 ICMB-A
=4V, for logic DG301 ICMA.8 DG303 ICMBB N
=11V, for logic "0’ = 3.5 V

DG304 ICMA-C DG306 ICMB-C

DG305 ICMA-D DG307 ICMB-D

1-108




TYPICAL CHARACTERISTICS
rDS(on) VS Vp and

Temperature
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'DS(on) VS Vp and
Power Supply Voltage

AVr=+416V,V-=-15V TA=25°C
[F8 vi=+10Vv, V- =-10V
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*The net leakage into the source or drain is the n-channel leakage minus the p-channel
leakage. This difference can be positive, negative, or zero depending on the analog voltage
and temperature, and will vary greatly from unit to unit.

Output ON Capacitance
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Input Capacitance vs

Input Voltage

Vin -

VY= 415V
F-v-=-15V
Ta=26°C
L.
—-——»(DG-IO:—_DC 307} ?,
s sl =1 1 1 |
’TRANSITION {(INDETERMINATE
DUE TO ACTIVE INPUT]
AT~ } ol
(DG300-DG303)
{DG381-DG390)
2 4 6 8 0 12 14 16

INPUT VOLTAGE (VOLTS)

Typical delay, rise, fall, settling times, and
switching transients in this circuit.

lsv?
v-O

RGEN=C s 'y D
|
[} )
. R c
=V \ LS L
I GEN 1 10K 2 I\onr
._|>J
VioGic i i
V-
L. ~15V

It Rgen. R or Cy is increased, there will be
proportional increases in rise and/or fall RC
times. Applying Vgen to D rather than S
results in much greater spikes.

¢ }
4 DG300 THAU DGI0I—]
DG384 THRU DG390
[ 2 DG381 {NVERTED LOGIC
2 ° et
2 LOGIC INPUT [ |1
° il
2
S
I
g " J
] DG304 THRU DG307—
L INPUT
.
°
LOGIC INPUT
ey
o |
[ | [SEE NOTE
+5
VGEN =10V o]
0 v
@
£ ~=
S o
w VGEN =5V
] N
2 |
= |
o
5]
>
[
=]
2
E
2
S
£ o
VGEN = OV
" P
0
-
BN 1
VGEN® -5V
[
-5 > /
a
-10
Vgen=-10V
° 04 08 12 16
t = TIME {us)

*Note: The turn-off time is primarily timited here by the
RC time constant (100 ns} of the load.
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DG300 DG301 DG302 DG303
DG304 DG305 DG306 DG307
DG381 DG384 DG387 DG390
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TYPICAL CHARACTERISTICS (Cont’d)

Switching Time vs Temperature

DG300-303, DG381-390
220

V=15V

200 Fyes1gy
\% /

180 | VinH =40V L]

E g0 | VNLZOV toN 1

s =

= 140 |— "] P

= /

Q 120 =] =

H A

T 100 pe=7]

£

3z 80

H

|60 ]
40 |- ]
20

0
-65 ~35 -15 5 25 45 65 85 105 125
T — TEMPERATURE (°C}

t — SWITCHING TIME (ns}

Switching Time and Break-Before-Make Time

vs Positive Supply Voltage
DG300-303, DG381-390
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Switching Time

SWITCHING TIME TEST CIRCUIT
(DG300-307 DG381-390)

LOGIC 1" = SWITCH ON *

v
LoGIc 'NH_/ \
INPUT 50%
t < 20 ns ;
<200 OV
Vs
20%
SWITCH
outpuT %
| ‘On |
VINH
DG300303 DG381.0G3%0 4V
DG304-307 15V

*INVERTED LOGIC FOR G381

DG304-307 +15v
"
v-  =-15Vv{ : M SWITCH
Tp =25"C S D OUTPUT
VINH = V1 Vg=3V o——_AL.._o_ Vo
Vin =0 !
\ N D I K Ry o
\ 300 0 IS3 pF
\ . - =
N \ LOGIC GND  v-
toft \ — INPUT — ~15V
N~ =
N
\
0 5 10 15
v+ .~ POSITIVE SUPPLY VOLTAGE (VOLTS}
Switching Time Input Switching Threshold
vs Negative Supply Voltage vs Positive Supply Voltage
DG304-307 DG300-307, DG381-390
N TYY ’ v-‘|15v I /
Ta =25°C - 7
- — -Ta=25°C + i
N z'"” - 815 v & o 0G304.307 ////%
\ INL gg /7/4//
£ .
5% . 7
58
\x. 2a 3
P—. (K=}
3 E .
>
toff z DG300-303
1 DG381-390

0

-5 -10

-15

V- — NEGATIVE SUPPLY VOLTAGE (VOLTS)

v+ — POSITIVE SUPPLY VOLTAGE {VOLTS)

BREAK-BEFORE-MAKE TIME TEST CIRCUIT SPDT (DG301, DG303, DG305, DG307, DG384, DG390)

LOGIC “1" = SWITCH ON
LOGIC

[PG300303 DG81 DG390

INPUT VINH
0% DG304307
ov

Vs1

l )

SWITCH
outpuT OV

Vo1 7

N

Vs2

SWITCH §
oUTPUT

tggm —|

VINH
av +15V
15Yv vt
SWITCH
59 D4 ouTPUT
Vs1=3V 0 0 OVor
2 2
Vg2 =3V C o/l'L._c O Vo2
' ‘I—
& —D— e Rz Riig Ciz Lcu
3000223000 TSS oF T 33pF
LoGIC N
INPUT

GND

Lol

-15V
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PARTIAL SCHEMATIC OF TYPICAL SWITCH (DG300-307, DG381-390)
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INPUT PROTECTION LOGIC INTERFACE AND SWITCH DRIVERS ANALOG SWITCH
APPLICATiONS

Single Supply Operation

The DG300 series of analog switches will switch positive analog signals while using a single positive supply. This will allow
use in many applications where only one supply is available. The trade-offs or performance given up while using single
supplies are: 1) Increased rpg(ON); 2) stower switching speed. Typicai curves for aid in designing with single supplies are
supplied in the Figures below. As stated in the absolute maximum ratings section of the data sheet, the analog voltage
should not go above or below the supply voltages which in single operation are V+ and 0 volts.

Rps(on) vs Analog and Positive Supply Voltage Switching Time vs V+ — Positive Supply Voltage
With V- = 0V
170 5 T
V-=0V . V=0V
150 /’\ TA=25°C ] Tp =25
g ™ [N .
I 130 N z
M M1 1Y ™
2 110 Vi \ E 3
<
P V=45V g \
2 g0 T z
17 T
& N ‘ 2 \
z 70 AN\ z 2
4 // N[ v s oy .,r \
s w0 [ ] 5 \J
s Lt I~ | et < 1 N
S 30 V+=+16V 2 tott N
L[] — —
10
0 2 4 6 8 0 12 14 o 5 10 15
Va — ANALOG VOLTAGE (VOLTS) V- ~ POSITIVE SUPPLY VOLTAGE {VOLTS)

Input Threshold Voltage vs Positive Supply

g =T
Ta=25°C
¢ T
=]
g ° 7 .
ﬁ a Singte Supply Range:
£ (V—and GND Tied Together)
Q 3 /// DG204-307—— V+: 45 V to +25 V
: 4
5 2 — I
a V
5; E i DG300303 | Analog Signal Range:
>E i)c.asmao V- < VANALOG € V+
° 5 10 15

V+ — POSITIVE SUPPLY VOLTAGE (VOLTS)
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