TEMIC DG201A/202

Monolithic Quad SPST CMOS Analog Switches

Features Benefits Applications

e +15-V Input Range e Wide Input Range ® Disk Drives

e Low Off Leakage—thony 0.1 nA ® [ow Distortion Switching ® Radar Systems

® Low On-Resistance—pi(ony 115Q ® Can Be Driven from Comparators or O@ Communications Systems
e 44-V Maximum Supply Ratings Amps Without Limiting Resistors e Sample-and-Hold

® TTL and CMOS Compatible

Description

The DG201A and DG202 are quad SPST analog switchesnducts equally well in both directions when on. When off
designed to provide accurate switching over a wide rangfeese switches will block up to 30 V peak-to-peak and have
of input signals. When combining a low on-resistance aral44-V absolute maximum power supply rating.

a wide signal rangef{ 15 V) with low charge-transfer these

devices are well suited for industrial and militaryThese two devices are differentiated by the type of switch
applications. actions (See Truth Table).

Built on Siliconix’ high voltage metal gate process tdrhe DG201B/DG202B upgrades are recommended for new
achieve optimum switch performance, each switctesigns.

Functional Block Diagram and Pin Configuration

DG201A Dual-In-Line and SOIC DG201A LCC

D1 IN7 NC IN2 D2

INg E ~ E IN,
D1 [2 7 15| D2
B e
oo 2 c
s 5] o s :;
@ o
B B

1
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Top View Top View
Truth Table
Logic DG201A DG202
0 ON OFF
1 OFF ON

Logic “0" < 0.8V
Logic “1”" = 2.4V

Updates to this data sheet may be obtained via facsimile by calling Siliconix FaxBack, 1-408-970-5600. Please request FaxBack document #70036.
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DG201A/202 TEMIC

Ordering Information

Temp Range Package Part Number
DG201ACJ

DG202CJ

-251085C 16-Pin CerDIP | DG201ABK

Oto 7&*C 16-Pin Plagie e

16-Pin Narrow

—40to 85C S0IC

DG201ADY

DG201AAK
DG201AAK/883, IM38510/12302BEA
-551t0 128C 16-Pin CerDIP | 7705301EA

DG202AK
DG202AK/883
JM38510/12302BEC
16-Pin Sigeraze
-55t0 125C 7705301EC
LCC-20 77053012A
Absolute Maximum Ratings
\oltages Referenced to V— Power Dissipation (Package)b
Vb 16—P!nPIast|cDIP ............................... 470 mw
16-PINSOIC . ... 640 mwW
GND ... 25V.  16-Pin CerDIP and Sidebrée. . .. ................... 900 mwW
Digital INpUtS Ve, Vi . . ..o oo (V) —2Vio (v4) 42V LCC-20 ..o 750.mw
or 20 mA, whichever occurs first
. Notes:
Current, Any Terminal Except SorD.................... 30MA 4 Ssignals on g Dy, or INk exceeding V+ or V— will be clamped by
Continuous Current. SorD. . . . .+ .o oo 20 mA internal diodes. Limit forward diode current to maximum current
' ratings.
Peak Current, S or D b. All leads welded or soldered to PC Board.
(Pulsed at 1 ms, 10% duty cycle max). .. ................ 70 mA ¢. Derate 6.5 mWIC above 25C
i d. Derate 7.6 mW/C above 75C
Storage Temperature (K, ZSuffix)............ —-65t0 280  e. Derate 12 mWLC above 75C
J,Y Suffix)y ............~—651t0 125C f. Derate 10 mWIC above 75C

Schematic Diagram (Typical Channel)
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TEMIC DG201A/202

Specification$
Test Conditions A Suffix B,C,D
Unless Otherwise Specifieq 55 to 125C Suffix
V+ =15V, V-=-1I5V
Parameter Symbol ViN=24V,08V TempP | Typ® |Mind | Maxd | Mind | Maxd | Unit
Analog Switch
Analog Signal Randge VANALOG Full -15 15 -15 15 \
Room 115 175 175
Drain-Sourcen-Ressitmee DS(on) Vp==+10V,ig=1mA Q
Full 250 250
Source Off _ _ Room +0.02 -1 1 -5 5
Leakage Current Is(off Vs=+14V,\p=F14V | ~100 | 100 | -100 | 100
. _ _ Room +0.02 -1 1 -5 5
Drain Off Leakage Current ID(off) Vp=+14V,Vg=F14V Full ~100 100 ~100 100 nA
. _ _ Room +0.15 -1 1 -5 5
Drain On Leakage Current ID(on) Vs=Vp==+14V Full —200 200 —200 200
Digital Control
Room | —-0.0004 | -1 -1
ViN=24V
Input Current with | N Full -1 -10
Input Voltage High INH Room | 0.003 T T
ViN=15V ' uA
Full 10 10
Input Current with | Viy =0V Room | -0.0004 | -1 -1
Input Voltage Low INL IN = Full -10 -10
Dynamic Characteristics
Turn-On Time ton See Switching Time Room 480 600 600
ot ns
Turn-Off Time torr Test Circuit Room | 370 450 450
Charge Injection Q CL= 1gOO_%F§2\é: ov Room 20 pC
9=
Source-Off Capacitance Cs(off) Room 5
- - Vs=0V,V|y=5V,f=1MHz
Drain-Off Capacitance Cb(off) Room 5 PE
) Cbon) + Vp=Vg=0V,Vn=0V
Channel On Capacitance Csion) f= 1 MHz Room 16
Off Isolation OIRR Room 70
Channel-to-Channel VIN=BV.RL =780 dB
annel-to-Channe Vg=2V, f=100 kHz
Crosstalk XTALK s Room 90
Power Supply
Positive Supply Current I+ Room 0.9 2 2
- All CrannesUrrorunt mA
Negative Supply Current - Room -0.3 -1 -1

Notes:
Refer to PROCESS OPTION FLOWCHART.
b. Room = 28C, 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. VN = input voltage to perform proper function.
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DG201A/202

TEMIC

Semiconductors

Typical Characteristics

Charge Injection vs. Analog Voltage

rbs(on)VS. Vb and Power Supply Voltage

70 I I I 300 I
60_V+:15V,V—=—15V Tp =25°C
Ta = 25°C
50 250
5V
40 /
) 30 a 200
=, ~. Qo ~ 8V
S 20 Pon~—— z /\ =8\
o 4/ z 150 /’\/ A\ 10V |
10 —— o / \ 112V
0 S A\//\ Al 15V
e +
-10 =~
-20
50
-30
-15 -10 -5 0 5 10 15 -25 -15 -5 5 15 25
VanaLoG — Analog Voltage (V) Vp — Drain Voltage (V)
rbs(on)VS. Vb and Temperature Leakage vs. Temperature
] CUET T T T ]
f\ V+=15V,V-=-15V = V+=15V,V-=-15V
160 / \ 10nA = Vp=+14V
110 | /N 1nA E
—~ / S
) /\ \ 125°C /-\ a - "
- 120 \ P N 5 100pA E
s / \ \ = = Is(off): ID(off)s ID(on) _~
la} " L
= 100 /\& 25°C 7 N 10 7
N b~ PA T
f\\ ¢\ —
80 N ———" '
—40°C 1pA
4' N =
—55°C = -
60 | 0.1 pA
-15 -10 -5 0 5 10 15 -55 -3 -15 5 25 45 65 85 105 125
Vp — Drain Voltage (V) TemperaturéQ)
Supply Current vs. Switching Frequency Insertion Loss vs. Frequency
I T TTTI I T TTT I T 1T 2.0 [ TTTI T TTTIm T T T T T TTTm
4 0.0 1MQ __|
V+=15V
V-=-15V V+=15V 1KQ
2 T ~ 0| V-=-15V
g Q@ %Y [ Ref.0.0dBm
1 0 A
4 %] .
¥ T 9 _40 | SeeFigures 3 and 4
-2 RL = 50Q \
-6.0 —
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6 L | L1 LI I 1 o W 11
1k 10k 100 k 1M 1k 10k 100 k 1M 10M
f — Frequency (Hz) f — Frequency (Hz)
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DG201A/202

Typical Characteristics (Cont'd)

Crosstalk and Off Isolation vs. Frequency

Leakage Current vs. Analog Voltage

R AL I B R L I B R 10
20 — V+=15V 8
V-=-15V 5
| Ref.0dBm
0 R =500 .
e e : —~ z /
o! orf 'So'a“o”/ & I5(of), ID(off
e /‘ = 0 |
X % " |
r (%] D(on)
£ -100 / Crosstalk | v - /4/ |
x / V+=15V
12 — -4 / =
-120 = V—=-15V
See Figures 3 and 4 -6 Ta =25C
-140 For Ip(off), Vs=-Vp
-8 For Isf), Vb =— Vs
_160 T T O WA 1 [ R ~ | | | |
10k 100 k 1M 10 M -20 -15 -10 -5 0 5 10 15 20
f — Frequency (Hz) ¥ or Vs — Drain or Source \oltage (V)
Switching Time vs. Temperature Switching Time vs. Power Supply Voltage
1000 I — 1000
V+=15V
900 — y—=_15V 900
Vg= 2V
800 — 800
- 700 % 700
E £
w 600 w 600
g ton — | g \ \\ ton
z 500 ' s 500 TN
400 torF 400 ~—
= — | \\ torrF —~—
300 " 300
— \\
200 200
100 100
-65 35 -15 5 25 45 65 85 105 125 10 12 14 16 18 20 22
TemperatureC) V+ — Positive Supply (V)
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Semiconductors

Test Circuits

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

waveform.
+15V
.3V — v+
Logic 50% tr <20 ns s D Vo
Input gy i / t <20 ns Vs=+2V O O’I/‘ O
| 1
. —» torr [*— IN R CL
v, v L ol " | T T
90% GND V- 1 1
Switch (!) = =
Output
—» ton —_ —_ -15V R
L
Vo =V _—
7S R +pspn)
Figure 2. Switching Time
+15V
Cc o
+15V | I I
C 7 = V+
| II Vs ~ | oT= Di] A~
— s Rg=50Q T | T 00
Vg ~ IS o’l/‘ D| ~ \gN — |IN; | —
_ oV, 2.4V O0—
Ry=50Q T : T 1 _|>_S2 S = v
- - RL = 2| A
IN NC O o™ o]
oV, 24V o——>-! | hd R
— — — L
= GND v- |c = v, 2.4V o—'N—ZD——' -
| l—l |:|_ GND v- |c =
= -15V - I |
Ve C = RF bypass Vs — _15V —
Off Isolation = 20 log | — XT1aLK Isolation =20 log | —
Vo Vo

Figure 3. Off Isolation

Figure 4. Channel-to-Channel Crosstalk

+15V
T AVo
R V+ Vo
_LJ\/@» > al o Vo !
L
Vg — IN |
g —|>— CL INx ON OFF ON
Y 1000 pF X
p
GND V-
= J) = AV = measured voltage error due to charge injection
The charge injection in coulombsA®) = G X AVp
_— -15V

Figure 5. Charge Injection
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Application Hints2

V+ V- VIN
Positive Supply Negative Supply Logic Input Voltage VsorVp
\oltage Voltage ViNH(min) /V INL(max) Analog Voltage Range
(V) (V) (V) \
15 -15 2.4/0.8 -15to0 15
10 -12 2.4/0.8 -12to 12
12 -10 2.2/0.6 -10to 10
gb -8 2.0/0.5 -8t08

Notes:
a. Application Hints are for DESIGN AID ONLY, not guaranteed and not subject to production testing.
b. Operation belowt 8 V is not recommended.

Applications

? 15V

oo
l— 4 O Logic Input
Low = Sample
High = Hold
:} 1kQ
+15V —o<}H 0 +15V
-15V _<}
\—K( M J202
LM101A ;,J—r {
Vino—] + _<]7 _ 200Q
> M;zl o - 7150 pF % —J2N4400
' 2 1000 pF ©Vour
v DG201A I P 00
S0pF L b-15v JT— = J50
-15V

Acquisition Time = 2fus
Aperature Time = &is
Sample to Hold Offset =5 mV
Droop Rate = 5 mV/s

Figure 6. Sample-and-Hold
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Applications (Cont'd)

T +15V
160
C. Vi
4| oTe
fca 150 pH _ 120
Select
Ca a/rA
I m \
fcs 1500 pH {>__J © 80
Select
TTL Coy oTa 5 ~N
Control{ [ 3
f2 o 0.015uF 1 o fci | fe2 | feca  foas_
Select Il
< | oTa S NN N
| > ~N
fo1 o ]0-015uF 1 \
Select 0 NULL LN L3 ISJLA
l DG201A N
V- GND
J_ -40
J) — 1 10 100 1k 10k 100k 1M
-15V _
R3=1MQ Frequency — Hz
) R3
O0— AN A\ (Voltage Gain Below Bre:—ilk Frequency) ﬁl =100 (40 dB)
\%
R1=10 K2 LM101A | QT fc (Break Frequency) =5 pc
fL (Unity Gain Frequency) = 27R1Cx
R, = 10 k2 ion= 2SN~ _404B
Max Attenuation 10 ko
Figure 7. Active Low Pass Filter with Digitally Selected Break Frequency
+15V 30 pF
T +15V
DG200A v+
ViNL O Ta | +
Vinz O oTa : LM101 o
| - +15V
| Rr1 Rr1 Rr1
CH1°—4|>‘J | -15v T 18KQ S 9.91Q S 1000 §
DG202
oo > | .
V- GND o
T mak
l = — o{‘
~15V B : —t oI/A
. N | Lo | Rac1 Ra2 Ra3
Re + Gain 1 (x1)0 {> [ 2 kQ 100Q S 100Q
Gain = F_RG . N | I
R Gain 2 (x10) |
G . S | — — —
Gain 3 (x100)0 {> | = = =
Gain 4 (x1000) Il> |
= GND
Logic High = Switch On l J_
~15V -
Figure 8. A Precision Amplifier with Digitally Programable Input and Gains
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