DG400-405
Low-Power - High-Speed
CMOS Analog Switches

Siliconix
incorporated

FEATURES

e +15 V Input Range
e ON Resistance < 35 Q

BENEFITS

e Wide Dynamic Range

APPLICATIONS

e High Performance Audio

e Low Signal Errors and and Video Switching

® Fast Switching Action Distortion

ton < 150 ns
toFr < 100 ns

e Ultra Low Power
Requirements (Pp < 35 uW)

e TTL, CMOS Compatible

e Break-Before-Make
Switching Action

e Simple Interfacing

e Sample and Hold Circuits
e Battery Operation

DESCRIPTION

The DG400 family of monolithic analog switches
were designed to provide precision,  high
performance  switching of analog signals.
Combining low power (< 35 uW) with high speed
{ton < 150 ns), the DG400 series is ideally suited
for portable and battery powered industrial and
military applications.

Built on the Siliconix proprietary high voitage silicon
gate process to achieve high voltage rating and
superior switch ON/OFF performance, break-
before-make is guaranteed for the SPDT contigur-
ations. An epitaxial layer prevents latchup.

Each switch conducts equally well in both directions
when ON, and blocks up to 30 volts peak-to-peak
when OFF. ON resistance is very flat over the fuil
+15V analog range, rivaling JFET performance
without the inherent dynamic range limitations.

The six devices in this series are differentiated by
the type of switch action as shown in the functional
block diagrams. Package options include the 16-pin
plastic, CerDIP and LCC package. Performance
grades include industrial, D suffix (-40 to 85°C),
and military, A suffix (-55 to 125°C). Additionally,
the DG403 and DG405 are available in the narrow
body surface mount package, SO-16.

FUNCTIONAL BLOCK DIAGRAM, PIN CONFIGURATION AND TRUTH TABLE

Dual-In-Line Package

N
By [7 ‘i E s,
Ne 2] a8 ™
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03 [3]
S3 E} Ekis]

S4 E} ER
Dy [8] 1 1] v+
Ne [7] !—QG-E N,
o, [8] = 5] S2

Top View

Order Numbers:
CerDIP: DG405AK
DG405AK/883

Plastic: DG405DJ

LCC Package

Order Number:
DG405AZ

DG405

Two DPST Switches per Package
Truth Table

LOGIC SWITCH

0 OFF
1 ON

Logic “0" < 0.8V
Logic 1" => 2.4V

SO Package

ARAAAHAHE
16151413121110 8
{Same pinout as DIP)

1 2 3 45 67 8

HEHEHEH

Top View

Order Number:
DG405DY
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oo ated DG400-405

FUNCTIONAL BLOCK DIAGRAM, PIN CONFIGURATION AND TRUTH TABLE (Cont'd)

Duai-In-Line Package

Nt
o [1] T 1§ s
ne[3] e v DG400
ne[3] 4] v- One SPST Switch per Package
Ne[4] 3] oD
Ne [5] EM Truth Table
NCE E] Ve LOGIC SWITCH
0 OFF
Ne[7] fio] Nc 1 ON
Ne[s 5] ne Logic “0" < 0.8V
Top view logic“1" > 24vVv
Order Numbers:
CerDIP: DG400AK
DG400AK/883
Plastic: DG400DJ
Dual-In-Line Package .CC Package
> B—p—pe Lowey
Ne [Z] L<1-C)—§|IN1 3 2 12019 DG401
L]
Ne [3] e v- I Two SPST Switches per Package
Ne [3] 13 aND
Ne [B] Ep Truth Table
NC E E Vi+ LOGIC SWITCH
0 OFF
Ne [7] F<HCHiG N2 1 ON
|
D2 3] Sl 515, Logic“0" < 0.8V
Top View Logic * 1" > 2.4V
Order Numbers:
Order Number:
CerDIP: DG401AK
DG401AK/883 DG401AZ

Plastic: DG401DJ

Dual-In-Line Package

———
01[4] e 6] Sy

Ne[zZ] HKHE N DG402
!
oE _! i3] v- One SPDT Switch per Package
82 [4] 73] GND
Ne[E] 2] Truth Table
NC[E] 1] v+ LOGIC [sSwWiTCH 1 |swiTCH 2
Ne[7] 0] NC 0 OFF ON
1 ON OFF
Nc[@ 5] nc
Logic“ 0" < 0.8V
Top View Logic “1 " > 2.4V

Order Numbers:
CerDIP: DG402AK
DG402AK/883

Plastic: DG402DJ
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DGA400-405
incorporated
FUNCTIONAL BLOCK DIAGRAM, PIN CONFIGURATION AND TRUTH TABLE (Cont’d)
Dua|—|n—|;I:e Package Leadless Chip Carrier DG403
o @ "i [15] Sq \ Two SPDT Switches per Package
‘ Truth Table
ne | s Ié ? B‘ ; T LoGIC |SWITCH 1| SWITCH 3
oz B, | A v- SRR M SWITCH 2 | SWITCH 4
S3 E——] 3] GND D3 4 3] 8 v- OFF ON
S3 5 7 GND 1 ON OFF
Sa [E] 2] M NC 621 Top View 16 NC Logic “0" < 0.8V
oy B} | 7] v+ 247 1 L Logic “ 1" = 2.4V
' 4 8
Ne [7] I—QG—E,] N, <O Pack
b, [5 | —_ 9 101112 13 ckage
s NENS L RAAARAR
Top View 2 16 1514131211 10 9

Order Numbers:
CerDIP: DG403AK

Order Number:

(Same pinout as DIP)
123 4567 8

DGA403AK/883 DG403AZ HEEEEE
Plastlc: DG403DJ Top View
Order Number:
DG403DY
Dual-in-Line Package
D1E‘ ) 6] 5y
|
Ne[Z] IR}GE] N DG404
Dag}_} E /- One DPST Switch per Package
s2[4] [13] GND
NcE] B Truth Table
LOGIC SWITCH
NC[6 7] v+
[: 1l 0 OFF
Ne[7] 0] c 1 ON
Nc[E] 9] ~NC togic “ 0" < 0.8V
Logic “1" = 24V
Top View
Order Numbers:
CerDIP: DG404AK
DG404AK/883
Plastic: DG404DJ
ABSOLUTE MAXIMUM RATINGS
Va0 Ve ottt e 44V Power Dissipation (Package)*
16-Pin Plastic DIP** . ... ... . i 450 mwW
G F e R R 25y 1O-FINFASHC LT T et
ND to v 5 16-PIN COrDIP* ** oot eee e 900 mwW
VLo V- e (GND - 0.3 V) to 44 V 20-PIn LOC**** ittt 750 mwW
16-Pin SO***** e 600 mW

(V-) -2 V to (V+ plus 2 V)
or 30 mA, whichever occurs first

Current (Any Terminal) Continuous .............. 30 mA
Current, S or D (Pulsed 1 ms 10% duty) ....... 100 mA
Storage Temperature (A Suffix) ........ -85 to 150°C
(D Suffix) ........ -65 to 125°C
Operating Temperature (A Suffix) ........ -55 to 125°C
(D Suffix) ......... -4C to 85°C

*

All leads welded or soldered to PC board.
Derate 6 mW/°C above 75°C

Derate 12 mW/°C above 75°C

Derate 10 mW/°C above 75°C

#*%*+ Derate 7.6 mW/°C above 75°C

ax
xAR

*wrn

1 Signals on Sx, Dx or INx exceeding V+ or V- will be
clamped by internal diodes. Limit forward diode current to
maximum current ratings.
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Power ed

DG400-405
incorporated
ELECTRICAL CHARACTERISTICS 2
Test Conditions LIMITS
Unless Otherwise Specified:
Vi=15V 1=25"C A D
V-=-15V 2=125,85°C SUFFIX SUFFIX
V= 5V 3=-55,-40°C|-55 to 125°C | -40 to 85°C
GND =0V
PARAMETER SYMBOL Vin = 2.4V, 0.8 V© TEMP| TYP °| MIN®|MAX] MIN?[MAX®] uniT
 SWITCH
Analog Signal Range © VaNALOG -15 15 -15 15 v
Drain-Source r V#=13.8V, V-=-13.5V 1 20 35 45
ON Resistance DS(ON) lg=-10mA, V=110 V 2,3 45 55 a
Delta Drain-Source V+=16.5V, V-=-16.5V 1 3.0 3.0 3.0
ON Resistance Aros©ON) [ 1g=-10mA, vy=5.0, -5V | 2.3 5.0 5.0
1 -.01 1-0.25| 0.25 | -0.50| 0.50
I's(oFF) V+ =165V, V- = -16.5 V 2 -20 { 20 -20 | 20
gv:li't"%htOFF Leakage Vp=-16 5V, Vg=15.5V
n
Z15.£ V.Vaz 15.5 V 1 | -.01]-0.25[0.25 [ -0.50] 0.50
'b(orr) Vo= 15.£ V. Vs = -15 2 20 20 | 20| 20 | nA
Channel ON Ipony+ | V=165V, Vo=-165V 1 0.4 0.4 | 1.0} 1.0
Leakage Current I's(on) Vp=Vg= +16.5V 2 1-0.04| -40 40 -40 40
INPUT
Input Current with V, Vin Under Test = 0.8 V
ng IN e N Al Other = 2.4V 1,2 1 .005 { -1.0] 1.0 | -1.0] 1.0
HA
Input Current with V, Vin Uncer Test =2.4 VvV
Hiah N I N A Sther s E 1,2 1.005|-10] 1.0 | -1.0] 1.0
DYNAMIC
Turn-ON Time ton 1 100 150 150
R .=300Q, C=35pF
See Figure 1A
Turn-OFF Time torr 1 80 100 100 ns
Break-Before-Make R_=300Q, C_=35pF
Time Delay to DG402/DG403 | 20 |00 10.0
. C\ = 10,000 pF
Charge Injection Q Vgon= 0V, Rgen= 002 1 60 100 100 pC
RL=1008, C = 5pF
Off Isolation f -1 MHz 1 72
dB
£ Any Other Channel Switches
Crosstalk
oo RL=100Q., C =5 pF 1 90
(Channel-to-Channel) £ 1 Mz
Source-OFF Capacitance C s(oFF) 1 12
Vy=0V
Drain-OFF C it C >
rain apacitance D(OFF) 1 MHz 1 12 pF
Drain and Source ON Cpoony + 1 39
Capacitance Csoony
5-215
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DG400-405 incorporatod

ELECTRICAL CHARACTERISTICS 2

Test Conditions LIMITS
Unless Otherwise Specified: T35°C
Vi=15V = " A D
V-=-15V 2=125,85°C SUFFIX SUFFIX
V = 5V 3=-55,-40°C | -55 to 125°C| -40 to 85°C
GND=0V 3 o o o
PARAMETER SYMBOL Vi = 2.4V, 0.8V remp| Tvp ¢| MIN®|MAXE] MIN®|MAXT] uNIT
1 1
Posltive Supply Current i+ 2,3 5 5
1 -0.01 -1 -1
Negative Supply Current - 2.3 -5 -5
V+=16.5V, V-=-16.5V ’ HA
Vjp =0.0o0r5.0V 1 0.01 1 1
Logic Supply Current I 2,3 5 5
1 -0.01 -1 -1
Ground Current lanD 2,3 -5 -5
NOTES:

a. Refer to PROCESS OPTION FLOWCHART for additional information.

The algebraic convention whereby the most negative value is a minimum and the most positive a maximum, Is used in
this data sheet.

. Guaranteed by design, not subject to production test.

. Typical values are for DESIGN AID ONLY, not guaranteed nor subject to production testing.

. Vjn = Input voltage to perform proper function.

. Crosstalk performance Is improved to 110 dB (typ.) with LCC package.

4

~ 000

DIE TOPOGRAPHY

DGE400
-———— 82 mils ——¥ Pad Function
No.
®
6y 5 4y 3 1 D
- 2 NC
?. 2% 7 3 NC
8 : : : 1 4 NC
5 NC
[} NC
7 NC
65 mils 8 NC
9 NC
9 16 10 NC
11 V+
10 15 12 v
13 GND
14 V-
15 IN
16 S
CSHCA/B
2 Capaciltors 10 N-channel enhancement MOSFETs
2 Resistors 2 Diodes
8 P-channel enhancement MOSFETs
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Siliconix
incorporated

DG400-405

DIE TOPOGRAPHY (Cont’d)

CSHCA/B
4 Capacitors
4 Resistors

DG401

-— 82 miis —————pP»

65 mils

16
15

20 N-channe! enhancement MOSFETs

4 Diodes

16 P-channel enhancement MOSFETs

Pad Function
No.

Dy

OCENDO D WN =
z
0

CSHCA
2 Reslstors
4 Capacitors

DG402

- 82 mils ~—————

65 mils

16
15

15 N-channel enhancement MOSFETs

2 Diodes

11 P-channel enhancement MOSFETs

Pad Function
No.

D1
NC
D>
Sz
NC

©OoONOONHWN-S
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DG400-405 incorporated

DIE TOPOGRAPHY (Cont’d)

DG403
Pad Function
No.
-——— 82 mils ———
2 NC
3 D3
4 S3
1 5 S4
6 Da4
7 NC
8 D2
65 mils 9 Sz
10 INy
16 11 V+
12 Vi
15 13 GND
14 V-
15 N4
CSHCA 20X 16 S1
8 Capacitors 30 N-channe! enhancement MOSFETs
4 Reslstors 4 Diodes
22 P-channel enhancement MOSFETs
DG404
82 mils :?;1 Function
1 D,
2 NC
3 D2
8 1 4 Sz
5 NC
6 NC
65 mils 7 NC
8 NC
9 NC
9 16 10 NC
10 15 1" V+
12 Vi
11 12 138 14 13 GND
20X 14 v
CSHCB 15 IN
2 Resistors 15 N-channel enhancement MOSFETs 16 Si
4 Capacitors 2 Diodes
11 P-channel enhancement MOSFETs
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isr:gg?ggated DG400'405

DIE TOPOGRAPHY (Cont’d)

Pad Function
No.
1 D,
2 NC
3 Da
8 4 Sa
5 Sy
6 Dy
65 mils 7 NC
8 D2
8 Sz
9 10 IN,
10 11 \Z
12 vV
13 GND
14 V-
CSHCB 15 IN
8 Capacitors 30 N-channel enhancement MOSFETs 16 s
4 Resistors 4 Diodes 1
22 P-channel enhancement MOSFETs
TYPICAL CHARACTERISTICS
Input Switching Threshold vs. Input Switching Threshold vs.
Logic Supply Voltage Power Supply Voltage
10 1T 11 l l l
V4 =+15 V 3
V-=-15V v =+Vv [ |
g 8 T =25 g Ta = 25°C
2 &
Q 6 I
" g 2
N
28 25
I / I
g Yy g
& &
0 o
0O 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20
VL. (VOLTS) POSITIVE/NEGATIVE SUPPLES (VOLTS)
Fps(oN) VS- Vp and fps(on) VS. Vp and
Temperature Power Supply Voltage
40 - T 60 T T T
é%g:g Vi=+15V A Vi=
a5 ¢ 25 .C V-=-15Vv D V+=
D 0 oC VL =45V 50 }—] C V+=
_ E —40 JC g \\’+f
Eoaopsd ™ ™C E F ovas
A
A \ e S 40
T B[N 5 5 NN
S = 30
@ 20 ~ 3 A B
[:3 o
~J ] " AN |
i N - E ]
15 ~ E_-—-”F‘ | — -
10 10 I
-5 -10 -5 0 5 10 15 -25 -15 -5 5 15 25
Vg (VOLTS) Vp (VOLTS)
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DG400-405

Siliconix
incorporated
TYPICAL CHARACTERISTICS (Cont’'d)
Charge injection vs.
Analog Voltage (Vs)
200 T T
g Naiol ke
: = 1k pl
E 160 H c: ¢ = 100 pF A~
2 W V=415V B
= 12 Vv-=-16 V
¥yo ° Vi =45V
100
E::E 3
5 80
1 60 ——— C
g « ™.
C,
20 ~
P Pa
o
-5 -10 -5 0 5 10 18
Vg (VOLTS)
Insertion Loss vs. Frequency
0.0 L T T 1TivT T T 1 V00T T T LT ier L3 LA T (l[l[lvl T T CTTTVTE
V+=418V V| =45V
8 os V-=-15V Vg=1Vams
8 -o.
= See INSERTION LOSS
8 R, = 600 (9]} Test Setup
9 -0 —
Zz
(=]
E -1.6 R =50 0 ~ R =75 () 1
"\
0
F4
-2.0
I3 L L Ll 1 L Lilll L 11 111¢t) I Ll L LLLL 1 Ll L LLLL L Ll Ll
100 1K 10K 100K ™ 10M 100M
FREQUENCY (Hz)
ts(orF) VS. Temperature Ip(oFF) vs. Temperature
100.0 T r 100.0 y —
V4 =+ 1 V+ = +16V I‘.\I
V- = -1 V- =-18V
10.0 vy = 10.0 Vi=+8V <,‘;(\0
2 Vo= +/- 14V 2 Vp= 4+~ 14V o
& 1o S o _9?"
Wi
™ A £ o1
o N .
S o> s
7 a
= .01 =  o.01
0.001 0.001
* *
0.0001 0.0001
L L | L T 1
86 35 -15 5 25 45 65 85 105 125 55 35 -15 5 25 45 65 85 105 125

Leakage cur!
limited by th

TEMPERATURE (°C)

TEMPERATURE (°C)

rents in this region are determined by extrapolation. Attempts to measure in production are
e abllity to control humidity and leakages pin to pin below the dew point (where water condenses).
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incorporated DG400-405

TYPICAL CHARACTERISTICS (Cont'd)

Leakage Current vs.
lpon) + Ison) Vvs. Temperature Analog Voltage

100.0 .. S0
< WHEN VanaLog EXCEEDS
S 60 | POWER SUPPLY SWITCH,
10.0 SUBSTRATE DIODES
g I:é' 30 —]BEGIN TO CONDUCT.
s 10 g o !s(oFF) |
a 3 D(ON)
k7] 0.1 B =30 o + 'S(ON)
1
+ g -60 Vi= 15V v-=-1sv[
0.0t _ es
g ~s0 M =5V TAI-—25 c
1 1
[=] =
= 0.001 I 120 FOR Iy (oFF)» Vs=0 V ||
FOR Ig(orF) VD =0 V
0.0001 -150
I 20 -15 <10 -5 0 § 10 15 20

~86 36 -15 65 26 45 65 85 105 125

Vs/V, VOLTS:
TEMPERATURE (°C) s/ Vo (voLTS)

Supply Current vs.
Temperature

100.0

0.001 —J
55 -36 -16 5 25 45 65 85 105 125
TEMPERATURE (°C)

Break-Before-Make vs. Break-Before-Make vs.
Analog Voltage » Power Supply Voltage
20 E 40
I W wwm Vg =+10V
15 \ V+=+15V H s 3 - Vg =-10V ]
0 V-=-15V oo vy =45V [}
- \ VL =46V
B s 2
=]
Z o |2
0 Not'measgrcala‘veadue I&J
R {__teedthroogh: 1 g " .y
w
-10 @ 10
I
- _| | .| BM
5 $::tBSBa"tAup 5 s ?:SQBSstup
-20 74 o
0 10 20 30 40 €0 o o 5 10 15 20 25
BREAK — BEFORE — MAKE TIME POSITIVE/NEGATIVE SUPPLES (VOLTS)

(ns)

Leakage currents in this region are determined by extrapolation. Attempts to measure in production are
limited by the ability to control humidity and leakages pin to pin below the dew point (where water condenses).
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DG400-405 incorpor
- incorporated
TYPICAL CHARACTERISTICS (Cont’d)
Switching Time vs. * Switching Time vs. *
Input Logic Voltage (Vin) Temperature
600 T T 240 I S —
V+=+15V V+ =418V V=4V
s v-=-15v || m 29 v-=-1sv -
£ 480 VL =+V — E — N T toFF
420 -— Vg =+10V | | R
4 Vg = —10 V S 1s0 T 11 P
360 — (= T T T —__/'
T Vg =+10 V. —
9 300 ton 9 120 S T e I e
= = pommnnn™y
5 240 5 Qow Vg =-10 V —1
g = Vs = -10 V =
s 180 2
z F R WA Vg = +10 V —
120
60 30
o tOFF °
0 1 2 3 4 5 6 55 -35 -15 6§ 25 45 65 85 106 125
Vin (voLTS) TEMPERATURE (°C)
Switching Time vs. * Switching Time vs. *
240 Power Supply Voltage 160 Analog Voltage
1 1 L 1 1 | 1
- V4 =415V
210 V=4V B 140 vt:t15v —lON
x — ot w
E 1m0 fon torF E 120 V=45V M o
T
w \v iV | w
E 150 s — E 100
120 \\ Vg =-5V f g 80 g
g Vs = -5V NI~ <
90 —— 5 60
g B
E 60 3 40
(2]
s0 V8 =15V 20
0 o
o 5 10 15 20 25 -15 -10 -5 o s 10 15
POSITIVE/NEGATIVE SUPPUES (VOLTS) Vg (VOLTS)
Switching Time vs. ** Switching Time vs. **
Input Logic Voltage (V) Temperature
450 r T 160 T
V4 =+15 V Vg =
400 Vo= -15V 140 s =10V
w V=45V iy l A/
350 L — "
& mma Vg = +10V £ 120 -
s
E 300 i e Vg = -10 V E 100 Vg =-10V
250 —
toN 80 =
2 200 2 Vg =+10 V LY
T I 60 s
g 10 g o] [ 1 [ [ 1
1 40 V+=+415V V| =4V [
% 100 tOFF % V-=-15V
50 | 20 - ton ™™ toFF
0 0 1 1 1 1 1 )|
[} 1 2 3 4 5 6 55 -35 -15 5 25 45 65 85 105 125
Viy (voLTS) TEMPERATURE (°C)

~ REFER TO FIGURE 1A FOR TEST CONDITIONS
=+ REFER TO FIGURE 1B FOR TEST CONDITIONS
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Siliconix

incorporated

DG400-405

TYPICAL CHARACTERISTICS (Cont’'d)

180
160
140
120
100
80
80
40
20

SWITCHING TME (ns)

300
270
240
210
180

120
90
60
30

SWITCHING TME (ns)

300
270
240
210
180
150
120

90

60

30

SWITCHING TME (ns)

Switching Time vs, **
Power Supply Volitage

[

\\/ =+l5V

A\ )

Vs = SV N\, Vs
NN A

o

[ vs - _5'\;\,,“-——""

-V =+5 V

V=45V

_tON 2%t ope

[} 5 10 15 20

POSITIVE/NEGATIVE SUPPLES (VOLTS)

Switching Time vs, *
Positive Supply Voitage

[
j —— N S o

o 5 10 15 20 25

POSITIVE SUPPLY (VOLTS)

Switching Time vs. **
Positive Supply Voltage

I
- ton T topE

o 5 10 15 20 25

POSITIVE SUPPLY (VOLTS)

~ REFER TO FIGURE 1A FOR TEST CONDITIONS
** REFER TO FIGURE 1B FOR TEST CONDITIONS

Switching Time vs. **
Analog Voltage

160
140
¥ 20
L 100
-
g 60
E 40 V=415V
z V-=-15 V ON
20 ~
Vi =45V WAt oFF
o y T T T
-1§ -0 -5 o 5 10 15
Vg (VOLTS)
Switching Time vs. *
Positive Supply Voltage
300 T
AE v-= ov |
270 BlE V-= 5V
7 240 C,D V-=-15V|]
= 210 A v's=—5 v —]
;ﬁ_’ 180
B
g \\\
£ 120 ¢ \\‘\ /
;'_’ 4
% 60— E
F o ]
30 { LR ne ¢
o j ON OFF
[ 5 10 15 20 25
POSITIVE SUPPLY (VOLTS)
Switching Time vs. **
Poslitive Supply Voltage
300 I I
270 A F V-= 0V
B,E V-= -5V
T 240 C.D v-=-15V{]
= 210 ! '
" Vg=-5V
E 180 = 5
150 — B 3
9 c 5
£ 120 “u
g %0
60
- i -
o — tON R IOFF
4 5 10 15 20 25

POSITIVE SUPPLY (VOLTS)
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DG400-405 incorporated

TYPICAL CHARACTERISTICS (Cont’d)

rpsion) VS. Vp and
Poslitive Supply Voltage
oV

A
5 so0 /
z B
8 40 4 N
8 /\\_/.C\
4 30 - /A
> E
]
20 = —
F
10
-5 o 5 10 15 20 25

vg (VOLTS)

SWITCHING TIME TEST CIRCUIT

Vo is the steady state output with the switch on. Feedthrough via switch capacitance may result in spikes
at the leading and trailing edge of the output waveform.

h?p%"? 3.0V tr< 20 ns st=+10V R_ -300 Q
ar t
5 tf<20 ns ON 5V +15V C, =35pF
oV Vg=-10V ? L

0%
for torr Vi V+
\ L torr —I s D; Vo
SWITCH vs SWITCH ~lo—9\4—]
INPUT Vo 55ve INPUT N,
s o ALk il
fon 2 Vo INPUT Leno  Lv-
SWITCH _yg __Y° ' = 0V 15V
INPUT Repeat test for INyand S
NOTE: Logic Input waveform is Inverted for For load conditions, See Electrical Characteristics
switches that have the opposite logic CL (includes fixture and stray capacitance)
sense control R

Vo =V, L

R_* Tpson

Figure 1

BREAK-BEFORE-MAKE TEST CIRCUIT

LoaGICc 3.0 V VL?S Vv V+<f +15V
INPUT f 50% * Vgi= +10 V Dy Vo1
oV Sto}l——op%

Vs2= +10 V RLy

v 1 Vi
S1 s D2 02
Vo1 S20 -~ I S

0.9 Vo INg AL
SWITCH 0V
OUTPUT,, I Q2
s2 LOGIC, = =
TOZN\ fQ Vo INPUT i oV V‘l 15V

SWITCH 0V ——— = GND AL =300 1
OUTPUT tp™ ™ o CL= 35pF
(includes fixture and stray capacitance)
5-224
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Siliconix
incorporated

DG400-405

CHARGE INJECTION TEST CIRCUIT

5V +15V
VLT Vi Avol
Raen o D1 Vo
[ 10 Vo
—=—VGEN 1& I L N
X  ON ON
l GNDJ, V- = OFF
= ov 15V
Q= AVoCL
OFF ISOLATION TEST CIRCUIT
+15V 5y
c ? Vi i L (I:-
si -+
gnal = =
Generator o~ Vs
if = IN FREQUENCY SIGNAL
L - 4_"_2_0)," 24V TESTED GENERATOR | ANALYZER
= 100 Hz to HP33308 HP3571A
~ | Vo 13 MHz Automatic Tracking
Analyzer + Synthesizer Spectrum
i Analyzer
Chan A R = C
aND| v-p—ky
Chan B B -5V

V,
OFF ISOLATION = 20 log —=>
S

INSERTION LOSS TEST CIRCUIT

+15 v +5 Vv
o] V, c
Vi L -
! ?‘_—‘ L
glgnll " = VS =
enerator P
i FREQUENCY SIGNAL
T = N oy 24y TESTED GENERATOR | ANALYZER
- X ) .
- — —4——2——0 100 Hz to HP33308 HP3571A
L 13 MHz Automatic Tracking
v, = Synthesizer Spectrum
Analyzer + 3 = Analyzer
Chan A RL — [}
GNEL V- i—‘i l—]_
Chan B B -8V )
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CROSSTALK TEST CIRCUIT
+15V +5V c
cl V+ i MR
Signal __E' l]__
Generator " Vs Vol = 4’V5\(/)\:§)’_
o
i I -\—l'i = FREQUENCY SIGNAL
= [ = TESTED GENERATOR | ANALYZER
= o0V,24V i IN - T2 —i'—Oo V.24V 00 HP330B HP3571A
, 2. 1 - 100 Hz to P!
= lr L 13 MHz Automatic Tracking
Vb - Synthesizer Spectrum
Analyzer . 3 —xty 1 o NC Analyzer
Chan A R = (o]
aND | v-i———i H
Chan B ) -1V
SOURCE/DRAIN ON CAPACITANCE
+15 V +5V c
C Vi
P s Ay
= Vs =
CAPACITANCE
METER
INcJo Vv, 2.4V METER
- —° HP4192A
Impedance
Vp Analyzer
o— or equivalent
C
GND| v_i—*l H
- “15v.
SOURCE/DRAIN OFF CAPACITANCE
~-15 V +5V c
(] V
- Jv. ™ [l
= Vs =
\
/ \
“ Ny lov. 2.4 v METER
CAPACITANCE 1 — — —<|——x L o' HP4192A
METER ! impedance
/’ v Analyzer
o D or equivalent
C
GND_L v_t——i I—:L
i 5V
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BURN-IN CIRCUITS

+15V AMAA
(o] 4
-15Vv
21 o)
-1 |
3 =
5V
l ] = 5
5V - o
+15V
é 3
) VWAA-S
Leadless Chip Carrier

-18V Dual-In-Line Package

Note: All Resistors are 10 kf) unless otherwise specified Note: SO Package Is the same as the DIP

SCHEMATIC DIAGRAM (Typical Channel)

v+ © L =3 = ] :;I ;:I ) SOURCE
—_ I — — 1 ~O

x M l_' ro— [—|.___ .';]

vV, o ks
Al Lk s | 5
{- —
VIN OAMA— '—L L—F’_I M L r_:__r'r—
- — - = .

x _|'—] =S = DRAIN
GND H 1t o
V- © ‘
PIN DESCRIPTION
SYMBOL DESCRIPTION
S An Analog Channel Input or Output
D An Analog Channel Output or Input
IN Logic Control Input
V+ Positive Supply Voltage
V- Negative Supply Voltage
GND Digital Ground
Vi Logic Supply Voltage
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APPLICATIONS

Stereo Source Selectors:

A single logic signal controls the status of all four
switches of the device, simplifying stereo source
switching. The low on-resistance (< 35 Q) mini-

mizes total harmonic distortion.

Dual Slope Integrators:

The DG403 is well suited to configure a selectable
slope integrator. One control signal selects the

s 5]
LEFT 1 A 1

|
s o I LEFT
SOURCE 1 _ o 3 b O3

IN
N i L
oLEFT |

SOURCE 2 52 #"l/ "2
RIGHT
RIGHT S4 1. P4
|
IN
m—P>e 21
CHANNEL DG40
SELECT GND V-
= -15 Vv

Stereo Source Selector

timing capacitor C1 or Cz. Another one selects Ein
or discharges the capacitor in preparation for the
next integration cycle.

Band-Pass Switched Capacitor Filter:

Single-pole double-throw switches are a common
element for switched capacitor networks and filters.
The fast switching times and low leakage of the
DG403 allow for higher clock rates and
consequently higher filter operating frequencies.

5V +15 Vv

v v
s D E
£, 0 1 Pt —o Eout
Sz 1. O3
r t
= Ny
INTEGRATE/| S byl G4
RESET 2—-{
s D
TTL 4 Jue 4
| i
IN 2 _I C2
SLOPE DG4
SELECT [ om0 Jv-
= -5V

Dual Slope Integrator

N
o—}
r
-u I
cLocK N 2}

Band-Pass Switched Capacitor Fiiter
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