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DG9424/9425/9426

Vishay Siliconix

Low-Voltage, Dual Supply, Low rgn, Quad SPST Analog Switches

FEATURES BENEFITS APPLICATIONS
® 2.7-thru 12-V Single Supply or ® Widest Dynamic Range ® Automatic Test Equipment
+3- thru +6-Dual Supply e Low Signal Errors and Distortion e Data Acquisition Systems
® On-Resistance—fpg(on): 1.7 Q e Break-Before-Make Switching Action ® Communication Systems
® Fast Switching—ton: 42 ns e Simple Interfacing e ADC Systems
—lorrF: 28 ns e xDSL and PBX/PABX
® TTL, CMOS Compatible e Audio Signal Routing

Low Leakage: 0.2 nA
® 2000-V ESD Protection

DESCRIPTION

The DG9424/9425/9426 are low voltage precision monolithic
quad single-pole-single-throw analog switches.

Using BiICMOS wafer fabrication technology allows the
DG9424/9425/9426 to operate on single and dual supplies.
Single supply voltage ranges from 3 to 12 V while dual supply
operation is recommended with +3to +6 V.

Combining high speed (ton: 42 ns), flat rps(on) over the analog
signal range ( ), minimal insertion lose (-3 dB at 190 MHz),
and excellent crosstalk and off-isolation performance, the
DG9424/9425/9426 are ideally suited for audio and video
signal switching.

The DG9424 and DG9425 respond to opposite control logic as
shown in the Truth Table. The DG9426 has two normally open
and two normally closed switches.

FUNCTIONAL BLOCK DIAGRAM AND PIN CONFIGURATION
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TRUTH TABLE

Logic DG9424 DG9425
0 OFF ON
1 ON OFF
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DG9424/9425/9426

Vishay Siliconix

| FUNCTIONAL BLOCK DIAGRAM AND PIN CONFIGURATION
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LOgiC SW]_, SW4 SWZ, SW3
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Top View
ORDERING INFORMATION
Temp Range Package Part Number
DG9424/9425
DG9424DQ
-40to 85°C 16-Pin TSSOP
DG9425DQ
DG9426
-40to 85°C 16-Pin TSSOP DG9426DQ
ABSOLUTE MAXIMUM RATINGS
VA0 V- -0.3TO13V Power Dissipation (Package)b
GND 10 V- ettt ettt et e e 7V 16-PiN TSSOPC ... 450 mw
VL e (GND -0.3 V) to (V+) +0.3 V
IN, COM, NC, NO® ... . . e -0.3to (V++0.3V) Notes:
Continuous Current (NO, NC, COMPINS) ...............c.v.n.. 100 mA a. _SitgnalsI 8_n SIC, NLQ, _??M Ord”\(; _e)((jceeding ;/t+ or V- will be c|amtpe?_ by
Peak Current, S or D (Pulsed 1 ms, 10% Duty Cycle) ............ 200 mA b. Ellelgrds \Ilf/)elfj?e'd (:Tslmg‘revrv:é to L?CeB%Lgrrgh O maximum current ratings.
Storage Temperature . ...........uviuiinrinnnnnnn. -65 to 150°C c. Derate 7 mW/°C above 25°C
www.vishay.com Document Number: 71807
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VISHAY DG9424/9425/9426
Vishay Siliconix

SPECIFICATIONS? (SINGLE SUPPLY 12 V)
Test Conditions Unless Specified Limits
-40to 85°C
V+=12V,V-=0V
Parameter Symbol VL =5V, Viy=24V,08Vf Tempb [ Mind | Typ© | Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full 0 12 \%
: V+=108V,V-=0V Room 1.8 3
On-Resistance fon Ino, ING = 50 MA, Vo = 219 V Full 4 Q
Digital Control
Input Current IinL Or K | Full | -1 | 0.01 | 1 | uA
Dynamic Characteristics
Turn-On Time® ton R'?olzn 42 2;
R, =300 Q, C_ =35 pF u
Vno, Vne =5 V See Figure 2
Turn-Off Time® torr NO» ¥NC 9 RI?L?IT] 28 ii ns
) DG9426 Only, Vo, Ve =5 V
- - e
Break-Before-Make Time Delay to R, =300 Q, C, = 35 pF Room 2
Charge Injection® QiNg Vg=0V,Rg=0Q,C =1nF Room 38 pC
i e -
Off Isolation! OIRR RL=50Q, C_=5pF, Room 56 .
Channel-to-Channel Crosstalke XTALK f=1MHz Room -77
NO, NC Off Capacitance® Cno(ofh Room 49
Cnc(off)
COM Off Capacitance® Ccomoff) f=1MHz Room 37 pF
Channel On Capacitance® Ccom(on) Room 89
Power Supplies
Positive Supply Current I+ ngs)l:n 0.02 é
Negative Supply Current - Ré’ﬁfn é -0.002
Vin=00rvi Room 0.002 1 WA
Logic Supply Current I Full ’ 5
Room -1 -0.002
Ground Current IeND Full -5
SPECIFICATIONS? (DUAL SUPPLY +5V)
Test Conditions Unless Specified Limits
-40 to 85°C
V+=5V,V-=-5V
Parameter Symbol VL=5V,Viy=24V,08Vf TempP | Mind | Typ¢ | Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full -5 5 \Y
. V+=45V,V-=-45V Room 2 3.3
On-Resistance roN ING» Inc = 50 MA, Veom = £3.5 V Full 43 Q
INO(Oﬁ) Room -1 1
Switch Off INC(off V+=55V,V-=-55V Ful -10 10
Leakage Current | Vcom = £4.5V, Vno, Ve = F45V Room -1 1
coM(ff Full -10 10 nA
Channel On I V+=55V,V-=-55V Room -1 1
Leakage Current COM(on) Vno» Ve = Veom = £4.5V Full -10 10
Digital Control
Input Currentd L OF i [ Fu | 1 0.05 1 WA
Document Number: 71807 www.vishay.com
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DG9424/9425/9426
Vishay Siliconix

SPECIFICATIONS? (DUAL SUPPLY +5V)
Test Conditions Unless Specified Limits
-40to 85°C
V+=5V,V-=-5V
Parameter Symbol VL=5V,Viy=24V,08Vf Tempb [ Mind | Typ® | Maxd Unit
Dynamic Characteristics
Turn-On Time® ton R'SOJH 56 ;i
R. =300 Q, C_ =35pF u
Vnos Vne = £3.5 V See Figure 2
Turn-Off Time® torr NO:» VNC gur Room 42 64 ns
Full 67
. DG9426 OnIy, VNO! VNC =35V
- - e
Break-Before-Make Time Delay o R, =300 Q, C, = 35 pF Room 2
Charge Injection® QiNng Vg=0V,Rg=0Q,C =1nF Room 112 pC
Off Isolation® OIRR R_=50Q, C_=5pF, Room -56 .
Channel-to-Channel Crosstalk® XTALK f=1MHz Room -82
Source Off Capacitance® gNO("ff) Room 38
NC(off)
Drain Off Capacitance® Ccom(off) f=1MHz Room 38 pF
Channel On Capacitance® CcoMm(on) Room 89
Power Supplies
. Room 0.03 1
Positive Supply Current® I+ Eull 5
Negative Supply Current® |- R'g&:n é -0.002
Vin=0orvi Room 0.002 1 hA
Logic Supply Current® I Full 5
Room -1 -0.002
€
Ground Current! IonD Full 5
SPECIFICATIONS? (SINGLE SUPPLY 5 V)
Test Conditions Unless Specified Limits
-40to 85°C
V+=5V,V-=0V
Parameter Symbol VL =5V, Viy=24V,08Vf TempP | Mind Typ© Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full 5 \%
. V+=45V,I Inc =50 mA Room 34 4.8
n e , Ino» Inc
On-Resistance ron Veon =1V, 3.5V Full 58 Q
Dynamic Characteristics
Turn-On Time® ton Rﬁg{“ & 18066
R =300, C| =35pF
. VNo, Vne = 3.5V, See Figure 2 Room 37 51
Turn-Off Time® torF Hot 56 ns
Break-Before-Make DG9426 Only, Vno, VNc = 3.5V,
Time Delay® ) R, =300 Q, C, = 35 pF Room 5
Charge Injection® Qing Vg=0V,Rg=0Q,C_ =1nF Room 10 pC
Power Supplies
. Room 0.02 1
€
Positive Supply Current I+ Hot 5
Negative Supply Current® I- Rﬁg{n é -0.002
Vin=00rvi Room 0.002 1 hA
. e .
Logic Supply Current! I Hot 5
Room -1 -0.002
=
Ground Current loND Hot 5
www.vishay.com Document Number: 71807
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DG9424/9425/9426
Vishay Siliconix

SPECIFICATIONS? (SINGLE SUPPLY 3 V)
Test Conditions Unless Specified Limits
-40to 85°C
V+=3V,V-=0V - )
Parameter Symbol VL=3V,ViN=24V,04Vf TempP | Mind | Typ® | Maxd | Unit
Analog Switch
Analog Signal Range® VANALOG Full 0 3 \%
. V+=27V,V-=0V Room 8 13.8
On-Resistance roN ING» Inc =5 MA, Veow = 0.5, 2.2 V Full 151 Q
INO(Oﬁ) Room -1 1
Switch Off INC(off V+=33V,V-=0V Ful -10 10
Leakage Currenta Vcom =0.3,3V, Vno, Ve =3,0.3V Room -1 1
lcom(oft) Full -10 10 nA
Channel On I V+=33V,V-=0V Room -1 1
Leakage Current? COM(on) Vno» Ve = Veom =0.3, 3V Full -10 10
Digital Control®
Input Current linL OF linH | Full | -1 | 0.005 | 1 | uA
Dynamic Characteristics
Turn-On Time ton R'Solrl‘n 140 182
R_=300Q, C_=35pF u
VNnOs Ve = 1.5V See Fi 2
Turn-Off Time torr NO: VNC ee Figure Room 65 80 ns
Full 89
: : " DG9426 Only, Vno, VNc = 1.5V
Break-Before-Make Time Delay to R, =300 Q, C, = 35 pF Room 5
Charge Injection® Qing Vg=0V,Rg=0Q,C_ =1nF Room 15 pC
Off Isolation® OIRR RL=50Q, C, =5 pF, Room -56 .
Channel-to-Channel Crosstalk® XTALK f=1MHz Room -80
Source Off Capacitance® Cno(off Room 53
NC(off)
Drain Off Capacitance® Ccom(off) f=1MHz Room 42 pF
Channel On Capacitance® Ccom(on) Room 92
Notes:
a. Leakage parameters are guaranteed by worst case test conditions and not subject to production test.
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)y = input voltage to perform proper function.
Document Number: 71807 www.vishay.com
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DG9424/9425/9426
Vishay Siliconix

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED) |

ron Vs. Vcom and Supply Voltage ron VS. Analog Voltage and Temperature
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Leakage Current vs. Analog Voltage Switching Current vs. Input Switching Frequency
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Leakage Current (pA)
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DG9424/9425/9426

Vishay Siliconix

|TYPICAL CHARACTERISTICS (25°C UNLESS NOTED)

Switching Time vs. Temperature
and Single Supply Voltage

Switching Time vs. Temperature
and Dual Supply Voltage
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DG9424/9425/9426

Vishay Siliconix

|SCHEMATIC DIAGRAM (TYPICAL CHANNEL)
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FIGURE 1.
TEST CIRCUITS
\/% V+ Logic VINH ty<5ns
T T Input J_ 50% tr<5ns
VINL
Vi v+ torF
NO or NC COM - >
Vin O 01/‘ O vour
N | | Vour 90% — 0.9xVour
ID - RL CL
GND V- 300 35pF Swich 0V ]
| $ —_ —_ Output —s| ton
— — V- Switch
C_ (includes fixture and stray capacitance)
VouT = VIN R Note: Logic input waveform is inverted for switches that
R+ Ton have the opposite logic sense control
FIGURE 2. Switching Time
A V+
? ? Logic 3V
Input 50%
NO; com; ov
Vine o O Vo ViN1
INg D——l v Vo1 90% |
v NC, COM, 02
N2 O O—x O Switch oV
| Output Ving
IN» J R
L1 C V 90%
D l 3000 | 35pF 02 °
GND V- — — -
L Ri2 Co -~ - Switch ov
| J) 300Q | 35pF output toe —s ftp
= - V- = =
C, (includes fixture and stray capacitance)
FIGURE 3. Break-Before-Make (DG9426)
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|TEST CIRCUITS

Vi v+
o Vi v+
g
COM NO or NC
O’]/‘ O Vour
| 1
— IN o
_D——I 10 nF
GND V-
= = V-
Vin=0 - V+

l AVo
Vo f

OFF ON OFF
N, _OFF ON OFF
X Q=AVoxCL

INy dependent on switch configuration Input polarity determined
by sense of switch.

FIGURE 4. Charge Injection

Vi V+
C f) (2 C
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FIGURE 5. Crosstalk
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A fan
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IN JI 50Q
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GND V- C
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Off Isolation = 20 log

C = RF Bypass

FIGURE 6. Off Isolation
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C c
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FIGURE 7. Source/Drain Capacitances
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