VISHAY DG9421/DG9422
New Product Vishay Siliconix

Precision Low-Voltage, Low-Glitch CMOS Analog Switches

FEATURES BENEFITS APPLICATIONS
® 2.7-thru 12-V Single Supply or e High Accuracy ® Automatic Test Equipment
+2.7- thru £ 6-Dual Supply e High Speed, Low Glitch e Data Acquisition
® Low On-Resistance—Ipson): e Single and Dual Supply Capability e XDSL and DSLAM
20Q@12V ® Low roy in Small TSOP Package e PBX Systems
® Fast Switching—ton: _28 ns ® Low Leakage e Reed Relay Replacement
—loFF: 22 ns e Low Power Consumption e Audio and Video Signal Routing

e TTL and Low Voltage Logic

® [ow Leakage: 10 pA (typ)

® >2000-V ESD Protection
DESCRIPTION

Using BiCMOS wafer fabrication technology allows the than 1 pC) and is well suited for applications where signal
DG9421/DG9422 to operate on single and dual supplies. switching accuracy, low noise and low distortion is critical.

Designed for optimal performance at single 5 V and dual
+5V, the DG9421/9422 combine low and flat on-resistance The DG9421 and DG9422 respond to opposite control logic as
(3 Q), fast speed (ton = 38 ns) and low charge injection (less shown in the Truth Table.

FUNCTIONAL BLOCK DIAGRAM AND PIN CONFIGURATION

TRUTH TABLE

TSOP-6 -
— Logic DG9421 DG9422
v+ E L] rzl IN 0 ON OFF
com [2] «—5] nNecmo 1 OFF ON
v [5] [4] GnD Logic *0" < 0.8V
Logic “1”" = 2.4V
Top View Switches Shown for Logic “0” Input
Device Marking:
DG9421DV = 4Exxx
DGO4aIBY = AFe ORDERING INFORMATION
DG9421DV
—40 to 85°C 6-Pin TSOP
DG9422DV
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DG9421/DG9422

Vishay Siliconix

ABSOLUTE MAXIMUM RATINGS

New Product

V0 Ve -0.3TO 13V

GND 10 Ve ettt ettt et 7V 6-Pin TSOP®
VIN& Vs, Vp o —0.3 to (V+ +0.3 V) or 50 mA, whichever occurs first Notes:
Continuous Current (Any Terminal) . . ..., 50 mA a.

Peak Current, S or D (Pulsed 1 ms, 10% Duty Cycle) ............ 100 mA b.

Storage Temperature . ............ooueeiuneineenueann.. —65 to 150°C c.

Power Dissipation (Package)b

Signals on Sy, Dx, 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 7 mW/°C above 25°C

SPECIFICATIONS? (SINGLE SUPPLY 12 V)

Test Conditions Unless Specified Limits
—40to 85°C
V+=12V,V-=0V - .
Parameter Symbol ViN=24V, 08 Vi TempP | Mind | Typ® | Maxd Unit
Analog Switch
Analog Signal Range? VANALOG Full 0 12 \%
Drain-Source v V+=108V,V-=0V Room 2.0 3 Q
On-Resistance DS(on) Is=5mA, Vp=2/9V Full 3.4
Isoff Room -0.2 +0.01 0.2
: o Full -2.0 2.0
Switch Off _ _
Leakage Current | Vo =1LV, Vs =1LV Room 02 £0.01 0.2
D(off) Full -20 20 nA
Channel On _ _ Room -0.2 +0.01 0.2
Leakage Current D(on) Vs=Vp =111V Full -3.0 3.0
Digital Control
Input Current, V| Low I V)N Under Test = 0.8 V Full -1 0.02 1
A
Input Current, V|\ High (I V|y Under Test=2.4V Full -1 0.02 W
Dynamic Characteristics
Turn-On Time® ton R,S olrln 20 ig
R, =300 Q, C, =35 pF u ns
Vs =5V See Figure 2
Turn-Off Time® torr S 9 R'S&:n 25 g;
Charge Injection® Q Vg=0V,Rg=0Q,C =1nF Room 0.8 pC
Off Isolation® OIRR Ru= 5f°_Q* C =5 pF, Room -60 dB
=1MHz
Source Off Capacitance® Cs(off) Room 31
Drain Off Capacitance® Cp(off) f=1MHz Room 30 pF
Channel On Capacitance® Cp(on) Room 71
Power Supplies
Positive Supply Current I+ RISSI:“ 0.02 é
Negative Supply Current - ViN=0orl12V R'SSI:n :é —0.002 uA
Room -1 —0.002
Ground Current lonD Full 5
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SPECIFICATIONS? (DUAL SUPPLY t5V)

Test Conditions Unless Specified Limits
—40to 85°C
V+=5V,V-=-5V - )
Parameter Symbol Viy=24V,0.8 Vf TempP | Mind | Typ°© | Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full -5 5 \%
h . V+=5V,V-=-5V Room 2.2 3.2
Drain-Source On-Resistance 'DS(on) Is=5mA, Vp = +35V Eull 36 Q
Isoff Room -0.2 +0.01 0.2
o Full -2.0 2.0
’ V+=5V,V-=-5V
Switch Off Leakage Currentd ’
9 | Vp=£45V,Vs= F45V Room | -02 +001 02
D(off Full -20 2.0 nA
V+=5V,V-=-5V Room -0.2 +0.01 0.2
Channel On Leakage Current9 Ip(on) Ve=Vp= £45V Eull 30 30
Digital Control
Input Current, V| Low® i V)N Under Test = 0.8 V Full -1 0.02 1
A
Input Current, Vy High® I VN Under Test = 2.4V Full -1 0.02 1 "
Dynamic Characteristics
Turn-On Time ton R't:wlrl'r1 38 gg
RL =300 Q, C, =35 pF u ns
Vs = +3.5V See Figure 2
Turn-Off Time torr s 9 RISSF 45 g:;'
Charge Injection® Q Vg=0V,Rg=0Q,C =1nF Room 0.6 pC
Off Isolation® OIRR Ru= 5f°_9’ C =5 pF, Room _57 dB
=1MHz
Source Off Capacitance® Cs(off) Room 32
Drain Off Capacitance® Cp(off) f=1MHz Room 31 pF
Channel On Capacitance® Cb(on) Room 71
Power Supplies
Positive Supply Current® I+ RI?SF 0.03 é
Negative Supply Current® - ViN=0o0r5V R":):J)l:n :é -0.002 uA
Room -1 —-0.002
€
Ground Current lenD Full 5
SPECIFICATIONS? (SINGLE SUPPLY 5 V)
Test Conditions Unless Specified Limits
—40 to 85°C
V+=5V,V-=0V - .
Parameter Symbol ViN=24V,08 VI TempP | Mind Typ® Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full 0 5 \%
] : V+=45V,Ig=5mA Room 3.6 6.0
Drain-Source On-Resistance "DS(on) Vp=1V,35V Full 6.6 Q
Dynamic Characteristics
Turn-On Time® ton ngo{n 43 3‘71
R, =300 Q, C_ =35pF o ns
- Vs = 3.5V, See Figure 2 Room 30 67
- e
Turn-Off Time torr Hot 80
Charge Injection® Q Vg=0V,Rg=0Q,C =1nF Room 0.3 pC
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DG9421/DG9422

Vishay Siliconix New Product
SPECIFICATIONS? (SINGLE SUPPLY 5 V)
Test Conditions Unless Specified Limits
—40 to 85°C
V+=5V,V—-=0V
Parameter Symbol Vin=24V,08 Vf Tempb [ Mind Typ® Maxd [ Unit
Power Supplies
Positive Supply Current® I+ Rﬁg{n 0.02 :})
Negative Supply Current® [ ViN=0o0r5V Rﬁg{n :é —-0.002 uA
Room -1 —0.002
€
Ground Current! IoND Hot 5
SPECIFICATIONS? (SINGLE SUPPLY 3 V)
Test Conditions Unless Specified Limits
—40 to 85°C
V+=3V,V—-=0V
Parameter Symbol Vi = 0.4 Vf TempP | Mind | Typ¢ | Maxd Unit
Analog Switch
Analog Signal Range® VANALOG Full 0 3 \%
. . V+=27V,V-=0V Room 7.3 8.8
Drain-Source On-Resistance DS(on) Is=5mA, Vp =05, 2.2V Eull 101 Q
Isoff Room -0.2 +0.01 0.2
o Full -2.0 2.0
. V+=3V,V-=0V
Switch Off Leakage Currentd )
g | Vp=1,2V,Vg=2,1V Room -0.2 +0.01 0.2
D(off) Full -2.0 2.0 nA
V+=3V,V—-=0V Room -0.2 +0.01 0.2
Channel On Leakage Currentd Ip(on) Vs=Vp=1,2V Eull 30 30
Digital Control
Input Current, V|y Low® I V)y Under Test = 0.4 V Full -1 0.02 1
A
Input Current, V\ High® (I V)N Under Test=2.4V Full -1 0.02 W
Dynamic Characteristics
Turn-On Time ton RIS olrln 90 ﬁg
R, =300 Q, C_ = 35pF u ns
- Vs = 1.5V See Figure 2 Room 32 84
Turn-Off Time torr Full 99
Charge Injection® Q Vg=0V,Rg=0Q,C =1nF Room 0.3 pC
Off Isolation® ORR RL=30€, CiL=5pF, Room 60 dB
=1 MHz
Source Off Capacitance® Cs(off) Room 35
Drain Off Capacitance® Cp(off) f=1MHz Room 34 pF
Channel On Capacitance® Cp(on) Room 77
Notes:
a. Referto 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. V)N =input voltage to perform proper function.
g. Leakage parameters are guaranteed by worst case test conditions and not subject to test.
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|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED) |

ron Vs. Vcowm and Supply Voltage

ron Vs. Analog Voltage and Temperature
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DG9421/DG9422
Vishay Siliconix New Product

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED) |

Leakage Current vs. Temperature Leakage vs. Analog Voltage
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Temperature (°C) Vcowm: Vo, Vne — Analog Voltage (V)
Switching Time vs. Temperature and
Leakage vs. Analog Voltage Supply Voltage (DG9421)
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Insertion Loss, Off Isolation and Crosstalk
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VISHAY DG9421/DG9422
New Product Vishay Siliconix

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED)

Charge Injection vs. Analog Voltage
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Vcowm — Analog Voltage (V)

SCHEMATIC DIAGRAM (TYPICAL CHANNEL)
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FIGURE 1.
TEST CIRCUITS
V+
T Logic  VYNCINO tr<5ns
Input J_ 50% t;<5ns
V+ ov
S D torr
Vs O O’l/‘ O Vo ] - >
| | Switch Vs
Input* v
o0
L|>— - R L - 90w
GND Ve 300 Q | 35 pF ;
| = - Switch o0V —]
(L Output —| ton [@e—
7 90%
— - V-
Swich 0
C_ (includes fixture and stray capacitance) Input* S
Vo = Vs R Note: Logic input waveform is inverted for switches that
RL + Ips(on) have the opposite logic sense control
FIGURE 2. Switching Time
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|TEST CIRCUITS

l AVo

V+
T Yo f
Rg v INx
s D OFF ON OFF
01/‘ O Vo
L

= IN c
I —>—- I 100F
L GND V- L . _OFF ON OFF
= | J) = X Q=AVoxC_

V-

INx dependent on switch configuration Input polarity determined

by sense of switch.

FIGURE 3. Charge Injection
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FIGURE 4. Crosstalk
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FIGURE 5. Off Isolation FIGURE 6. Source/Drain Capacitances
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