TEMIC

Semiconductors

DG300A/301A/302A/303A

CMOS Analog Switches

Features Benefits

® Analog Signal Range: +15V ¢ Full Rail-to-Rail Analog Signal
® Fast Switching—ton: 150 ns Range

® Low On-Resistance—rpg(on): 30 Q@ ® Low Signal Error

® Single Supply Operation ® Low Power Dissipation

® Latch-up Proof

® CMOS Compatible

Description

The DG300A-DG303A family of monolithic CMOS
switches feature three switch configuration options
(SPST, SPDT, and DPST) for precision applications in
communications, instrumentation and..process control,
where low leakage switching combined with low power
consumption are required.

Designed on the Siliconix PLUS-40 CMOS process, these
switches are latch-up proof, and are designed to block up
to 30 V peak-to-peak when off. An epitaxial layer
prevents latchup.

Applications

® [ow Level Switching Circuits
® Programmable Gain Amplifiers

® Portable and Battery Powered
Systems

In the on condition the switches conduct equally well in
both directions (with no offset voltage) and minimize
error conditions with their low on-resistance.

Featuring low power consumption (3.5 mW typ) these
switches are ideal for battery powered applications,
without sacrificing switching speed. Designed for
break-before-make switching action, these devices are
CMOS and quasi TTL compatible. Single supply
operation is allowed by connecting the V—rail to 0 V.

Functional Block Diagram and Pin Configuration

DG300A DG300A
Dual-In-Line Metal Can
NC IZ 1__4| Vi V+ (Substrate and Case)
Dy E—l J_1__3| Dy
NC Ef |_\T_1__2| NC Truth Table
NI IZ || E Sy Logic Switch
NC E ++ 1_—0| NC 0 OFF
Ny [] o] v, 1 - ON
GND Iz Top View El V- Lf(g);;c ‘(‘)1”5204.18VV

Updates to this data sheet may be obtained via facsimile by calling Siliconix FaxBack, 1-408-970-5600. Please request FaxBack document #70044.
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TEMIC

Semiconductors

DG300A/301A/302A/303A

Functional Block Diagram and Pin Configuration (Cont’d)

DG301A DG301A
Dual-In-Line Metal Can
u V+ (Substrate and Case)
NC E 1__4| V+
Dy E—l 1__3| D, Truth Table
NC Ef_l_ 12 Ine Logic SW; | sw,
I 0 OFF ON
51 IZ | 1—_1| 52 1 ON OFF
NC E % 1__0| NC Logic “0” < 0.8V
Logic “1” =2 4V
IN IZ zl NC
o [1 of)
GND
Top View Top View
DG302A
Dual-In-Line
U/
1 14
ve [ 1] vs Truth Table
83 E ] S 13 E 84 Logic Switch
P 1]
D; E | zl Dy 0 OFF
Dy E—L _{ L J_Zl D, 1 ON
4 k Logic “0” < 0.8V
N E $ # E S Logic “1” =2 4V
w [ 5]
ax [7] :] v
Top View
DG303A
Dual-In-Line
Y
xe [ ] v Truth Table
Ss E } 1r { El Sa Logic SW1, SW, | SW3, SW,
Ds Iz I 1__2| Dy 0 OFF ON
D E—LJ LJ—E Dy 1 ON OFF
{ § Logic “0” < 0.8V
Sy E # 4 El Sy Logic “1” =24V
v [6] o] .
GND IZ 8 AV
Top View
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TEMIC DG300A/301A/302A/303A

Ordering Information

Temp Range Package Part Number
DG300A
0 to70°C 14-Pin Plastic DIP DG300ACT
14-Pin CerDIP DG300ABK
—25t085°C
10-Pin Metal Can DG300ABA
DG300AAK
14-Pin CerDIP DG300AAK/883
JM38510/11601BCA
—55t0 125°C
14-Pin Sidebraze JM38510/11601BCC
DG300AAA/883
10-Pin Metal Can
JM38510/11601BIA
DG301A
0 to70°C 14-Pin Plastic DIP DG301ACI
14-Pin CerDIP DG301ABK
—25t085°C
10-Pin Metal Can DG301ABA
DG301AAK/883
14-Pin CerDIP
JM38510/11602BCA
14-Pin Sidebraze IM38510/11602BCC
—55t0 125°C
DG301AAA
10-Pin Metal Can DG301AAA/883
JM38510/11602BIA
DG302A
0to70°C 14-Pin Plastic DIP DG302ACT
DG302AAK
14-Pin CerDIP DG302AAK/883
—55t0 125°C
JM38510/11603BCA
14-Pin Sidebraze JM38510/11603BCC
DG303A
0to70°C 14-Pin Plastic DIP DG303ACT
—25t085°C 14-Pin CerDIP DG303ABK
—45to 85°C 14-SOIC DG303ADY
DG303AAK
14-Pin CerDIP DG303AAK/883
—55t0 125°C
JM38510/11604BCA
14-Pin Sidebraze JM38510/11604BCC
Siliconix 4-3
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DG300A/301A/302A/303A

TEMIC

Semiconductors

Absolute Maximum Ratings

Voltages Referenced to V—

2 44V
GND L 25V
Digital Inputs?, Vg, Vp ... ...t (Vo) -2V to (V+) +2V or
30 mA, whichever occurs first
Current, Any Terminal . ......... ... .. ... .. 30 mA
Continuous Current, S or D
(Pulsed at 1 ms, 10% duty cyclemax) ................... 100 mA
Storage Temperature (A&BSuffix).......... —65 to 150¥C
(CSuffix).............. -65t0 125°C

Power Dissipationb

14-Pin Plastic DIPS . ...\ iit it 470 mW
14-Pin CerDIPY ... .. 825 mW
10-Pin Metal Can® . .....vveiinine e e 450 mW
Notes:

a. Signals on Sy, Dy, or INx exceeding V+ or V— will be clamped
by internal diodes. Limit forward diode current to maximum
current ratings.

All leads welded or soldered to PC Board.

Derate 6.5 mW/*C above 25°C

Derate 11 mW/*C above 75°C

Derate 6 mW/*C above 75°C

ppe T

Schematic Diagram (Typical Channel)

V+ O +
0O S
Y 3 |L__] i
= " y
— _
Level I\ o
Vv O—AM Shift/ >0 | —
— Drive l’ I'_ I:
|
by — v
1 — +
-
GND O M ;
O D
V-0 +
Figure 1.
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TEMIC DG300A/301A/302A/303A

Specifications?
Conditions Unless A Suffix B. C Suffix
Otherwise Specified 5510 125°C
V+=15V,V-=-15V
Parameter Symbol | Vin=08VorViy=4Vf | TempP | Typ¢ |Mind | Maxd | Mind | Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full -15 15 -15 15
. . Room 30 50 50
Drain-Source On-Resistance DS(on) Vp= 110V, Ig=-10 mA Full 75 75
Room +0.1 -1 1 -5 5
Source Off Leakage Current Iscoth) Hot _100 100 | Z100 100
Vg=+14V,Vp=F14V R 201 T T : :
. oom . - -
Drain Off Leakage Current Ipcots Hot _100 100 | Z100 100 nA
. Room +0.1 -1 1 -5 5
Drain On Leakage Current Ip(on) Vp=Vg=1t14V Hot _100 100 _100 100
Digital Control
- VN5V ngolrln -0.001 71 -1
Input Current with 1 u B
Input Voltage High INH
p ge Higl V=15V Room | 0.001 1 1 A
Full 1
Input Current with 1 Ve =0V Room | -0.001 -1 -1
Input Voltage Low INL IN= Full -1
Dynamic Characteristics
Turn-On Time toN Room 150 300
- See Figure 2
Turn-Off Time tOFF Room 130 250 ns
. DG301A/303A Onl
Break-Before-Make Time tOPEN Figure 3 ¥ Room 50
L CL=1nF, Rgen =0Q
Charge Injection Q Vgen =0V, Figure 4 Room 8 pC
Source-Off Capacitance Cs(off) Room 14
Drain- Off Capacitance Cpoffy Vs, Vp=0V,f=1MHz Room 14
Channel-On Capacitance Cp(on) Room 40 pF
. VIN =0V Room
Input Capacitance Cin f=1MHz
VIN =15V Room
Off-Isolation OIRR ViN=0V,R. =1kQ Room 62
’ dB
Crosstalk (Channel-to-Channel) XTALK Vs =1 Vi, =500kHz | Room 74
Power Supplies
Positive Supply Current I+ ng olrln 0.23 Ois 1 mA
VIn =4 V (One Input) u
Negative Sunoly Current I All Others =0 V Room [ -0.001 [ 10 ~100
egative Supply Curren — Full _100
.. Room | 0.001 10 100
Positive Supply Current I+ . Full 100 nA
Vv = 0.8 V (All Inputs
Nevative Suooly Coreont . B (AllTnputs) - = e {0001 | 10 ~100
egative Supply Curren — Full _100
Notes:
a. Refer to PROCESS OPTION FLOWCHART.
b. Room =25"C, Full = as determined by the operating temperature suffix.
c. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.
d. The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, is used in this data sheet.
e. Guaranteed by design, not subject to production test.
f. Vin =input voltage to perform proper function.
Siliconix 4-5
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DG300A/301A/302A/303A
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Typical Characteristics

IDS(on) V8- Vp and Power Supply

rps(on) vS- Vp and Temperature

~ 90 | 60
8}/ TA:25°C 8}/ V+=15V
s s V—=-15V
= = 50
=1
z 70 +5V z
8 8
~ ~
s S 40
&) o _—
8 50 £3V 3 \ Ta = 125°C
- -
2 A 2 I
z /| £10v R S
E <\ +12V E Tp=25"C
7% N - f ™™
= ] +15V = 20
c% \\ L c;’ /-\ | _ o
e \J e Ta= -55°C e
+20V
10 10
-25 -15 -5 5 15 25 -15 -10 -5 0 5 10 15
Vp — Drain Voltage (V) Vp — Drain Voltage (V)
Switching Time and Break-Before-Make Time
IDS(on) VS- Vp and Power Supply Voltage vs. Positive Supply Voltage
—_ I I 500 I I
S 100 A V-=0V | V-=-15V
- Ty =25°C \ Ty = 25°C —
é 75V VINH =4V
g y 400 \ VinL =0V
% 80
p N\ g o
OFF
o v ~ 300
: VN 5
2 60 -
Q o
% / | & 200 (ON Ny
= N -
E //\ 15V /N S
| 10 . -
g -~ ™ 20V 100 {OPEN
&
g DG301/303 Only
20 0 | | |
0 5 10 15 20 0 5 10 15
Vp — Drain Voltage (V) V+ — Positive Supply (V)
Input Switching Threshold
Charge Injection vs. Analog Voltage : vs. Positive Supply Voltage
50 I I
V—=-15V
V=15V Ta=25"C
40 — v-=_15V 4
CL =1nF
30 3
Q z
&
o >
20 \ 2
’ \\ _/ / 1
0
-15 -10 -5 0 5 10 15 0 5 10 15
Vg — Source Voltage (V) V+ — Positive Supply (V)
4-6 Siliconix
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TEMIC

Semiconductors

DG300A/301A/302A/303A

Typical Characteristics (Cont’d)

Supply Current vs. Temperature

Off Isolation and Crosstalk vs. Frequency

500 -120
I i
400 - 100 LN ! |
n \\~ N Crosstal
300 I+ — !
= \\ -80 N
< _ Vi=15V ) A
Ao 200 Vo=_15V = Off Isolation \ N
+ N
— VN =4V (One Input) ~60 N
100 — (All Other = 0 V) \
Vi=+15V \
- 40 |- V-=-15V N
0 RL: 50 Q
LT
55 35 -15 5 25 45 65 85 105 125 10k 100k M 10M
Temperature (¥ C) f — Frequency (Hz)
Supply Curents vs. Switching Frequency Leakage vs. Temperature
15 100 nA £ -
LTI = LT T :
Vi=15V E V=15V ]
— V-=-15V o V-=-15V ]
/ [ Vs, Vp=+14V N/
10 nA E— 3
10 = / / 3
d N /)
e il = 1nA | Inony /] /| J
. / 2 2 4 3
— C 3
5 / - / / ]
+1 / 100 pA [ / // Intp or Isofy 3
/A 8 // E
_,a:/ 1 C / ]
gl | A/ '
0 10 pA
1k 10k 100k IM -55 35 15 5 25 45 65 85 105 125
f — Frequency (Hz) Temperature (*C)
Switching Time vs. Power Supply Voltage Switching Time vs. Temperature
400 | | 400 [ I I
Vio15V V+=15V
350 —— V+= 350 [~ V—=-15V
V-=-15V Vs=3V
300 300
——
250 ~ 250 ton
% 200 P toN g 200 / " —
150 tOFF 150 - tOFF
el
100 100
50 50
0 0
+10 =+12 +14 t16 +18 +20 +22 -55 35 -15 5 25 45 65 85 105 125
Supply Voltage (V) Temperature (*C)
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DG300A/301A/302A/303A TEMIC

Test Circuits

+15V
? Logic “1” = Switch On

V+ Logic / o \
Input ©
Vs=3V o> o’]/‘ D P oy / \

> J_
IN _
R Vs
GND V- 300 Switch 90%

5V Output 10%
(7
| J’ OV ———
- - -5V
. ' . fon =™ = LOFF
CL (includes fixture and stray capacitance)
Vo=Vs =
RL + rps(on)
Figure 2. Switching Time
+15V
? . Logic “1” = Switch On
Logic
Vi Input ViNH 7|¢ 50% Sk
S ov
Vsi=3V o—f—L ofa—L1 0 Vo, v
S1
S I D, 3 ( 2 Switch P
Vs =3V © Odx ! Out, 5
put Vo1 0%
| ov R—
IN
_D__I Ri1 Cri Vso
GND V- 300 Q| 33 pF Switch Voo 50%
Co — Output 0V
| $ 300 33 pF
= — -15v. = = = tBBM ™

CL (includes fixture and stray capacitance)

Figure 3. Break-Before-Make SPDT (DG301A, DG303A)

V+ AVo

'II—'II

IN . _ J— cr
IN
| 1 nF X
§ GND v ON OFF ON

Figure 4. Charge Injection
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DG300A/301A/302A/303A

Application Hints?
Vin
V+ V- Logic Input Vgor Vp
Positive Supply | Negative Supply GND Voltage Analog Voltage

Voltage Voltage Voltage VINH(min) VINL(max) Range
\2) V) V) \2) \2)
15 -15 4/0.8 -15to 15
20 —20 4/0.8 —201t0 20
15 0 4/0.8 0to 15

P cte:

a. Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.

Applications

switching speed. The analog voltage should not go above
or below the supply voltages which in single operation are
V+and 0 V. (See Input Switching Threshold vs. Positive
Supply Voltage Curve.)

The DG300A series of analog switches will switch
positive analog signals while using a single positive
supply. This facilitates their use in applications where
only one supply is available. The trade-offs of using
single supplies are: 1) Increased rpsin); 2) slower

+15V
50 kQ
10kQ +15V
<
5kQ
o— WV -
O Vour
1L
10 uF =
j_: nsvo | NCTTT
| DG301A
100 kQ 15V
—MA\—
5 kQ
O—A WV -
TTL Input
v
> -
10 kgi
Figure 5. Single Supply Op Amp Switching
Siliconix 4-9
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DG300A/301A/302A/303A TEMIC

Applications (Cont’d)

+15VT T—ISV +15V
P R,
(iMOS Logic Diff IN A A J: ~AAN—
nput Select | 15V 75kQ
High = Diff. IN B +15V T T
o DJ R,
N 7sta
75 kQ
o—1 o pal _
Dift, IN B | VVV
© g D
D" D R € SR, DG301A —o Vour
DG302A 6103 Sisio T
= =a@D R,
75 kQ +15V
CMOS Logic —WAV—
Gain Select o VosNULL
High = Ay = 101 y Rs Ry
—AN——AN—>< 50 kQ
+ BEKQ  67kQ
Voltage gain of the instrumentation amplifier is:
2F -
£y =14 1_2 (In the circuit shevn, £v1 = 104, £y72 = 101 15V
1
Figure 6. Low Power Instrumentation Amplifier with Digitally Selectable Inputs and Gain
4-10 Siliconix
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Package Information

TEMIC

Siliconix
M Plastic DIP, 8- to 20-Pin
N T Millimeters: | Inches

_T_ Dim | ‘Min | Max 1 Min" [“Max

E E A 381 508 | 0.150 | 0200

A 038 127 | 0015 | 0050
'L i’ — __L l Az 127 203 | 0050 | 0.080 |

® 0.89 165 | 0035 | 0065

B 038 051 | 0015 | 0020

c 020 030 | 0008 | 0012

D-8 | 965 | 1168 | 0380 | 0460

D-14 | 1727 | 1930 | 0680 | 0.760

D-16 | 1803 | 2133 | 0.745 | 0.840

D-20 | 2489 | 2692 | 0980 | 1.060

E 559 711 | 0220 | 0.280

/ \ E1 7.62 826 | 0300 | 0.325

//I W e 2.29 279 | 0090 | 0.110

u \;\ a1 737 787 | 0290 | 0310

L 279 381 | 0.110 | 0.150
c _."._. C S—8 | 1.02 203 0.040 | 0.080 |

e —+ ov S-14 | 102 203 | 0040 | 0.080

S—16 | 038 152 ] 0015 | 0.060

S=20 | 1.02 203 | 0.040 | 0.080

5] 0° 15° 0° 15°

B PLCC Package, 20-Pin

165 | 0.180
A | 229 | 304 | 0090 | 0120
5 066 | 081 | 002 | 0032
51 | 033 | 055 | 0013 | 002
D | 978 | 1003 | 0385 | 0395
D: | 889 | 904 | 0330 | 0356
gy o o E | 737 | 838 | 0290 | 0330

Dy - Square c 127 BSC 0.050 BSC

L |05 | - [060 [ -

0.004 IN

7-10 (06/10/94)

BN 8254735 polauy2y 274 W




TEMIC

Siliconix

Package Information

W Sidebraze DIP, 14- to 24-Pin

! _LIA
L

T

L
by

Il SO Package, 8- to 16-Pin

HEH

—

5T

(06/10/94)

—eff—c

~ €1

I 4254735 0018425 100 WM

_

b 097 152 | 0038 | 0.060
b1 0.38 053 | 0015 | 0021
c 0.20 0.30 | 0.008 | 0012
D-14 | 1753 | 1955 | 0690 | 0.770
D—16 | 19.56 | 21.08 | 0.770 | 0830
D-20 | 2489 | 2616 | 0&%0 | 1.030
D-24 | 2997 | 3i.24 | 1180 | 1230
E 7.12 787 | 0280 | 0310
F1 737 825 | 0290 | 0325
e Z.54 BSC 0.100 BSC
e 7.62 BSC 0.300 BSC
L 3.8 444 | 0125 | 0175
T, 064 139 | 0025 | 0055
Q 0.25 = 0.010 =
S=14 | 077 241 | 0030 | 0.095
S—16 | 0.1 165 | 0020 | 0065
§—20 | 0.77 165 | 0030 | 0.065
S—24 | 0.77 241 | 0030 | 0.95
“Millimeters S
Min ['Max | Min | Max
135 175 | 0053 | 0.069
0.10 020 | 0004 | 0008
0.35 G45 | 0.014 | 0018 X
c 0.18 023 | 0007 | 0.009 'g
D-8 4.69 5.00 0.185 | 0196 g
D14 | 855 875 | 0336 | 0343 a.
D-16 | 980 | 1000 | 0385 | 0393 <
E 3.50 405 | 0.140 | 0.160
F1 5770 630 | 0224 | 0248
¢ 127 BSC 0.050 BSC
T 0.60 080 | 0.024 | 0031
[E] 0° 8° 0° 8°
L 0.13 025 | 0005 | 0.010
S 044 055 | 0017 | 0022
] 0° 8° 0° 8°
7-11




TEMIC

Semicenductors Power IC Packaging Information
Ceramic DIP, 8-14 Leads
Millimeters Inches
. Dim Min Max Min Max
T ’ A 206 | 508 ] 0.160 | 0200
5 Al 127 2.16 0.050 | 0.085
E; b 1.14 1.65 0.045 | 0.065
i | ) 038 | 051 | 0015 | 0020
e T | 020 | 030 [ 0008 | o012

D-8 9.40 10.16 0.370 0.400

D-14 19.05 19.56 0.750 0.770

E | 660 | 762 | 0260 | 0300
E; | 762 | 826 | 0300 | 0325

D A e 754 BSC 0.100BSC

] s | P 762 BSC 0300 BSC
T ) L | 381 | 508 | 0150 | 0.200
_l_ , Ty oa [ L, [ 318 | 381 | 0125 | 0150
L ﬁ'_" | I I, | 051 | 114 | 0020 | 0045
+ L, || 1' S8 0.64 152 | 0.025 | 0.060
. 1 e c , 514 | 165 | 241 | 0065 | 0095
L_‘ . |___'”‘" by _—“L.___ &) —l @\/ S16 | 038 | 114 | 0015 | 0.045

(3] 0° 15° 0° 15°

PLCC-20
Millimeters Inches

Dim | Min Max Min Max
A | 420 | 457 | 0.165 | 0.180
A | 229 [ 304 | 009 | 0.120
b 066 | 081 | 0026 | 0.032
b | 033 | 055 | 0013 | 0021
D | 978 | 1003 | 0385 | 039
D, | 889 | 904 | 0350 | 0.356
E | 978 | 1005 | 0385 | 0395

R e 127 BSC 0.050 BSC

l._ Dl_squm‘.‘ __' 'A ! L 051 | - 0020 | -
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TEMIC

Semiconductors

Power IC Packaging Information

SOIC, 8-16 Leads
B E E H Millimeters Inches
Dim | Min | Max | Min | Max
E A 1.35 175 | 0053 | 0.069
| s J_ A 0.10 020 | 0004 | 0008
B 035 045 | 0014 | 0018
HHHH c 018 | 023 | 0007 | 0000

D-8 4.69 5.00 0.185 0.196
D-14 8.55 8.75 0.336 0.344
D-16 9.80 10.00 0.385 0.393

‘-; D —1 B — . E | 350 | 405 | 0140 | 0160
; I 5 570 | 630 | 0224 | 0248
A J[‘— 1 e 1.27BSC 0.050 BSC
| ALLLEADS L 0.60 0.80 0.024 0.031
Ee‘i l_ S N ﬁlo Y 5] 0° 8° 0° 8°
b A e
SOIC Wide-Body, 16-24 Leads
Millimeters Inches
Dim Min Max Min Max
A 215 | 290 [ 0085 | 0.4
ry 0.10 | 030 | 0004 | 0012
) 035 | 045 | 0014 | 0018
E c 023 | 028 | 0009 | 0011
D16 | 995 | 1075 | 0392 | 0423
l D22 | 1505 | 1585 | 0593 | 0623
1 23 E 725 | 800 | 0285 | 0315
m E 980 | 1060 | 0386 | 0417
e 127 BSC 0.050 BSC
L 060 | 080 | 0024 | 0031
i- D 1 E ' [2) 0° g° 0° g°

l U
Y N ?Q"&ﬁ&"}ﬁ

ALLLEADS
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