ANALOG
DEVICES

+60 V Fault Protection and Detection,

11 Q Ron, Dual SPST Switch

ADG3421F

FEATURES

Overvoltage fault protection up to +60 V on S1 and S2 pins
Power-off protection up to +60 V on S1 and S2 pins
Known state without digital inputs present
Low on resistance of 11 Q typical
Ultraflat, on resistance
Latch-up immune under any circumstance
3.5 kV human body model (HBM) ESD rating
Vss to Vop —2 V signal range
Fully specified at+15V,+20V, +12V, and +36 V
+5V to £22 V dual-supply operation
8V to 44 V single-supply operation
10-lead, 3 mm X 2 mm, LFCSP

APPLICATIONS

Analog input and output modules

Process control and distributed control systems
Data acquisition

Instrumentation

Avionics

Automatic test equipment

Communication systems

Relay replacement

GENERAL DESCRIPTION

The ADG5421F is a dual SPST, low on resistance switch that
features overvoltage protection, power-off protection, and
overvoltage detection on the source pins.

When no power supplies are present, the switch remains in the
off condition, and the switch inputs are high impedance. When
powered, if the analog input signal levels on either of the Sx pins
exceed Vpp or Vss by the threshold voltage, Vr, both switches
turn off together, and the open-drain fault flag (FF) pin pulls to a
logic low. Input signal levels up to +60 V or —60 V relative to
ground are blocked in both the powered and unpowered
condition.

The switches turn on with a Logic 1 input and conduct equally
well in both directions. The digital input is compatible with
1.8 V logic inputs over the full operating supply range.
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COMPANION PRODUCTS

Precision 24-Bit ADC: AD7768-1
Precision 16-Bit, 2 MSPS SAR ADC: AD4000

PRODUCT HIGHLIGHTS

1. Source pins are protected against voltages greater than the
supply rails, up to —60 V and +60 V in both powered and
unpowered state.

2. Overvoltage detection with digital output indicates
operating state of switches.

3. Trench isolation guards against latch-up.

The ADG5421F can operate from a dual supply of +5 V up
to £22 V or a single power supply of +8 V up to +44 V.

5. Negative channel metal oxide semiconductor (NMOS)
only architecture requires 2 V headroom towards Vpp and
provides low Ron and low Ron flatness across the signal
range of Vss to Vop — 2 V.

One Technology Way, P.O. Box 9106, Norwood, MA 02062-9106, U.S.A.
Tel: 781.329.4700 ©2020 Analog Devices, Inc. All rights reserved.
Technical Support www.analog.com



https://www.analog.com/?doc=ADG5421F.pdf
https://form.analog.com/Form_Pages/feedback/documentfeedback.aspx?doc=ADG5421F.pdf&product=ADG5421F&rev=0
http://www.analog.com/en/content/technical_support_page/fca.html
http://www.analog.com/
https://www.analog.com/AD7768-1?doc=ADG5421F.pdf
https://www.analog.com/AD4000?doc=ADG5421F.pdf
https://www.analog.com/ADG5421F?doc=ADG5421F.pdf

ADG5421F

TABLE OF CONTENTS

FEAtUIES ....vuivtiiittt s 1
APPLICALIONS .ottt ene 1
General DeSCriPtion .......cueueveeevreeereneeeieeeeeeeseeeseeesseeessesesesesseaees 1
Functional Block Diagram ..........ccccecvcuniereeicencencencrncnneeeenenenenns 1
Companion Products.........ceeeeriveeeeneeneneesineeseesiseeeeneeseeeeeseeees 1
Product Highlights ........c.cocviuininiiiinciiincciccccceienes 1
Revision HiStOTy .....ccuieevieciiciiciccee e 2
SPECHICAtIONS ...uceeveeiriieci s 3
£15 V Dual SUPPIY .o 3
£20 V DUl SUPPLY ouveeicicccircineieieeieeeeiciseiseeeese e 5
12 V Single SUPPLY cecvuvnceeeeeireicieieicireineieneneseiseisesseseesenennens 8
36 V Single SUPPLY «..cececeeeicicicireireirereeeieeeciseiseseese s 11
Continuous Current per Channel, S or D.....cccccocveuveurerevcnnces 13
Absolute Maximum Ratings ..., 14
Thermal Resistance ........ccucucivcinciniencnisiscnccsccsieiens 14
Electrostatic Discharge (ESD) Ratings .14
ESD Caution......cccuviiiniiniiniiniieicnses s 14
Pin Configuration and Function Descriptions ...........ccccccuuuec. 15
REVISION HISTORY

10/2020—Revision 0: Initial Version

Typical Performance Characteristics ........coceeueeureverereurerenencs 16
Test CIFCUILS ..o s 21
Terminology........cccccurririrecencirenereireeee e 25
Theory of Operation ..........cccuecuvcncnenerneeecencncseserseeeee e 26
Switch Architecture ..o 26
Overvoltage Fault Protection .........cccccvcvcivivcunciniencincienenn. 27
Applications INformation ... 28
Power Supply Rails.........cccocuviiiniciiciciciceccieinn, 28
Power Supply Recommendations...........ccccueeevcuneieniurcieiennn. 28
Power Supply Sequencing Protection .28
SigNal RANGE......cvuveeiecircieicieieieeeiereiseiseieese et sesseseesensenne 28
Intelligent Fault Detection........c.ccveueueeneuncueieneunerneeserenaenns 28
Switch in @ Known State.........cceicciccccnnne. 28
High Voltage Surge SUppression ..........cccecncncuncrccicicnnas 29
Related Products...........cccvcuiuricicincincinciniisisiccscsciccesieiennas 30
Outline Dimensions..........cceuucincinciniininisiicsessscessesieieenns 31
Ordering GUIde ..o 31

Rev. 0 | Page 2 of 31



https://www.analog.com/ADG5421F?doc=ADG5421F.pdf

ADG3421F

SPECIFICATIONS

Table 1. Operating Supply Voltages

Parameter Min Typ Max Unit
SUPPLY VOLTAGE
Dual +5 +22 Vv
Single 8 44 \
+15 V DUAL SUPPLY

Vop =15V +10%, Vss = —15 V + 10%, and GND = 0 V, unless otherwise noted.

Table 2.
Parameter +25°C | —40°Cto +85°C | —40°Cto+125°C | Unit Test Conditions/Comments
ANALOG SWITCH Vop=+13.5V,Vss=—-13.5V
Analog Signal Range Vssto \Y
Vop — 2
On Resistance, Ron 11.5 Qtyp Source voltage (Vs) =Vssto 10V,
source current (Is) = 10 mA, see
Figure 31
14 17.5 20.5 Q max Vs=Vssto 10V, Is=10 mA
11 Qtyp Vs=Vssto 9V, Is=10mA
13.5 17 20 Q max Vs=Vssto 9V, Is=10mA
On-Resistance Flatness, Reiat on) 0.3 Qtyp Vs=Vssto 10V, Is =10 mA
0.7 0.8 0.9 Q max Vs=Vssto 10V, Is=10 mA
0.02 Qtyp Vs=Vssto9V,Is=10 mA
0.06 0.1 0.1 Q max Vs=Vssto 9V, Is=10 mA
On-Resistance Matching, Rmatcx on) 0.02 Qtyp Vs=Vssto 10V, Is=10 mA
0.2 0.35 0.45 Q max Vs=Vssto 10V, Is=10 mA
LEAKAGE CURRENTS Voo =+16.5V,Vss=-16.5V
Source Off Leakage, Is (Off) +0.05 NAtyp | Vs=+10V,drain voltage (Vo) = F 10V,
see Figure 32
+0.2 +2.5 +22 NAmax | Vs==+10V, drain voltage (Vp) = 10V
+8 NAmax | Vs=+10V,drain voltage (Vo) = T 10V,
—-40°Cto +105°C
Drain Off Leakage, Io (Off) +0.05 NAtYp | Vs=+10V, Vo= T 10V, see Figure 32
+0.2 +2.5 +22 nAmax | Vs=+10V,Vp= 10V
+8 nAmax | Vs=+10V,Vo=F10V,
—40°C to +105°C
Channel On Leakage, Ib (On), Is (On) +0.05 nA typ Vs=x10V,Vpb==%10V, see Figure 33
+0.3 +35 +30 nAmax | Vs=x10V,Vo =210V
+14 nAmax | Vs=x10V,Vo=%£10V,
—40°Cto +105°C
FAULT
Threshold Voltage, Vr 0.7 \Y See Figure 25
Source Leakage Current, Is
With Overvoltage +30 HA typ Voo =+16.5V,Vss=-16.5V,
GND =0V, Vs=+60V, see Figure 34
Power Supplies Grounded or +5.5 HA typ Voo =0V or floating, Vss=0V or

Floating

floating, GND=0V,IN=0V or
floating, Vs = +60 V, see Figure 35
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Parameter +25°C | —40°Cto +85°C | —40°Cto+125°C | Unit Test Conditions/Comments
Drain Leakage Current, Ip
With Overvoltage +0.1 nA typ Voo =+16.5V,Vss=-16.5V,
GND =0V, Vs==%60V, see Figure 34
+0.2 +2 +20 nAmax | Voo=+4+16.5V,Vss=-16.5V,
GND=0V,Vs=+60V
Power Supplies Grounded 0.1 nA typ Voo=0V,Vss=0V,GND =0V,
Vs=260V,IN=0V, see Figure 35
+0.2 +2 +20 nAmax | Voo=0V,Vss=0V,GND=0V,
Vs=160V,IN=0V
Power Supplies Floating +0.1 HA typ Voo = floating, Vss = floating, GND =
0V,Vs=+60V,IN=0V, see Figure 35
DIGITAL INPUTS AND OUTPUTS
Input Voltage High, Vinu 13 V min
Input Voltage Low, Vin 0.8 V max
Input Low or High Current, I or It 0.7 HA typ Input voltage (Vi) =0Vor5V
1 pAmax | Vn=0Vor5V
Digital Input Capacitance, Cin 5 pF typ
Output Voltage Low, VoL 0.4 V max Fault flag current (Irr) =2 mA
DYNAMIC CHARACTERISTICS
On Time, ton 11.2 us typ Load resistance (Ru) =300 Q,
load capacitance (C.) = 35 pF,
Vs =10V, see Figure 45
14.1 14.1 14.1 pusmax | Ri=3000Q,C.=35pF,Vs=10V
Off Time, torr 140 ns typ Ri=300Q,C.=35pF,Vs=10V, see
Figure 45
170 170 170 ns max R.=300Q,C.=35pF,Vs=10V
Break-Before-Make Time Delay, to 10 us typ R.=300Q,C.=35pF,Vs=10V
7.7 7.6 7.6 Us min R.=300Q,C.=35pF,Vs=10V
Overvoltage Response Time, tresponse
Positive 160 ns typ R.=1kQ, CL =5 pF, see Figure 40
180 190 190 ns max Ru.=1kQ, C.=5pF
Negative 420 ns typ R.=1KkQ, CL.=5 pF, see Figure 41
510 540 570 nsmax | Ru=1kQ,CL.=5pF
Overvoltage Recovery Time, trecovery 9.8 us typ R.=1KkQ, CL.=5 pF, see Figure 42
12.8 12.8 12.8 pusmax | Ru=1kQ,C.=5pF
Interrupt Flag Response Time, toicresp 110 ns typ Pull-up resistor (Reuue) = 1 kQ, CL =
12 pF, pull-up voltage (VeuLL_ue) =5V,
see Figure 43
130 140 140 nsmax | Reuuwr=1kQ, CL=12pF,
Ve up=5V
Interrupt Flag Recovery Time, toicrec 1.8 us typ Reutiue = 1 kQ, CL =12 pF,
Veu ur =5V, see Figure 44
2.4 2.6 2.6 Us max Reutor = 1 kQ, CL= 12 pF,
Ve up=5V
Charge Injection, Qi -135 pC typ Vs =0V, source resistor (Rs) =0 Q,
CL=1nF, see Figure 46
Off Isolation -85 dB typ R.=50Q, CL.=5pF,
frequency (f) = 1 MHz, see Figure 36
Channel to Channel Crosstalk -78 dB typ R.=50Q, CL.=5pF, f=1MHz see
Figure 37
Total Harmonic Distortion Plus Noise, 0.001 % typ Ri=10kQ,Vs=10V p-p,

THD +N

f=20Hz to 20 kHz, see Figure 39
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Parameter +25°C | —40°Cto +85°C | —40°Cto+125°C | Unit Test Conditions/Comments
—3 dB Bandwidth 630 MHztyp | Ru=50Q, CL=5 pF, see Figure 38
Insertion Loss -0.95 dB typ R.=50Q,C.=5pF, f=1MHz see

Figure 38

Source Off Capacitance, Cs (Off) 7 pF typ Vs=0V,f=1MHz

Drain Off Capacitance, Cp (Off) 5 pF typ Vs=0V,f=1MHz

Drain On Capacitance and SourceOn | 11 pF typ Vs=0V,f=1MHz
Capacitance, Cp (On) and Cs (On)

Drain On Capacitance and Source On 25 pF typ Vs=VsstoVop—2V,f=1MHz
Capacitance Flatness, Coriat (On)
and Csriat (ON)

Capacitance Matching, Cmatcx (On) 0.3 pF typ Vs=VsstoVop—2V,f=1MHz

POWER REQUIREMENTS Voo=+16.5V,Vss=—-16.5V,GND=0V,

digital inputs=0Vor+5V
Normal Mode
Positive Supply Current, lop 130 UA typ
205 205 pA max
GND Current, leno 55 UA typ
20 920 HA max
Negative Supply Current, Iss 75 UA typ
115 115 HA max
Fault Mode Vs=+60V
Iop 185 UA typ
270 270 pA max
lano 155 UA typ
210 210 HA max
lss 55 UA typ
920 90 MA max

+20 V DUAL SUPPLY

Vop =20V + 10%, Vss = —-20 V + 10%, and GND = 0 V, unless otherwise noted.

Table 3.

Parameter +25°C —-40°C to +85°C —-40°C to +125°C Unit Test Conditions/Comments

ANALOG SWITCH Voo =+18V,Vss=—-18V
Analog Signal Range Vss to \Y

Vop — 2
Ron 11.5 Qtyp Vs=Vssto 15V, Is=10 mA,
see Figure 31
14 17.5 20.5 Q max Vs=Vssto 15V, Is=10 mA
11 Qtyp Vs=Vssto 13.5V,ls=10 mA
13.5 17 20 Q max Vs=Vssto 13.5V,Is=10 mA
RrLaT 0N 0.6 Qtyp Vs=Vssto 15V, Is=10 mA
0.7 0.8 0.9 Q max Vs=Vssto 15V, Is=10 mA
0.02 Qtyp Vs=Vssto 13.5V,Is=10 mA
0.06 0.1 0.1 Q max Vs=Vssto 13.5V,Is=10 mA
Rmatch on 0.02 Qtyp Vs=Vssto 15V, Is=10 mA
0.2 0.35 0.45 Q max Vs=Vssto 15V, Is=10 mA
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Parameter +25°C | —40°Cto +85°C | —40°Cto+125°C | Unit Test Conditions/Comments
LEAKAGE CURRENTS Vop =422V, Vss=-22V
Is (Off) +0.05 NAtyp | Vs=+15V,Vpo=F 15V, see Figure 32
+0.2 +25 +22 nAmax | Vs=+15V,Vp=7F15V
+8 NAmax | Vs=+15V,Vp=7F15V,
—40°Cto +105°C
Io (Off) +0.05 nAtyp Vs=+15V,Vp= 115V, see Figure 32
+0.2 +25 +22 nAmax | Vs=+15V,Vp=7F15V
+8 NAmMax | Vs=+15V,Vp=F15V,
—-40°Cto +105°C
Io (On), Is (On) +0.05 nA typ Vs=+15V,Vp==%15V, see Figure 33
+0.3 +3.5 +30 nAmax | Vs=+15V,Vo=%15V
+14 nAmax | Vs=+15V,Vp=%15V,
—40°C to +105°C
FAULT
Vr 0.7 Vtyp See Figure 25
Is
With Overvoltage +30 pA typ Voo =+22V,Vss=-22V,
GND =0V, Vs==%60V, see Figure 34
Power Supplies Grounded or +5.5 MA typ Voo =0V or floating, Vss =0V or
Floating floating, GND=0V,IN=0V or
floating, Vs = +60 V, see Figure 35
Ip
With Overvoltage +0.1 nA typ Voo =422V, Vss=-22V,
GND =0V, Vs=160V, see Figure 34
+0.2 +2 +20 nAmax | Voo=+22V,Vss=-22V,
GND=0V,Vs=160V
Power Supplies Grounded +0.1 nA typ Vob=0V,Vss=0V,GND =0V,
Vs=160V,IN =0V, see Figure 35
+0.2 +2 +20 nAmax | Voo=0V,Vss=0V,GND=0V,
Vs=160V,IN=0V
Power Supplies Floating +0.1 MA typ Voo = floating, Vss = floating, GND =
0V,Vs=+60V,IN=0V, see Figure 35
DIGITAL INPUTS AND OUTPUTS
VinH 1.3 V min
Vinu 0.8 V max
Iine or Iinu 0.7 MA typ Vn=0Vor5V
1 pAmax | Vin=0Vor5V
Cin 5 pF typ
Vou 0.4 V max lfr=2mA
DYNAMIC CHARACTERISTICS
ton 12.6 Us typ R.=300Q, C.=35pF,Vs=10V,
see Figure 45
15.9 15.9 15.9 Ms max RL=300Q,CL.=35pF,Vs=10V
torr 140 ns typ R.=300Q,C.=35pF,Vs=10V,
see Figure 45
160 160 160 ns max RL=300Q,CL.=35pF,Vs=10V
to 11.5 us typ R.=3000Q,C.=35pF,Vs=10V
8.9 8.8 8.8 Ms min Ri=300Q,C.=35pF, Vs=10V
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Parameter +25°C | —40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
tResPONSE
Positive 160 ns typ RL=1kQ, CL =5 pF, see Figure 40
190 190 190 ns max Ri=1kQ, C.=5pF
Negative 360 ns typ RL=1kQ, CL.=5 pF, see Figure 41
440 460 490 ns max Ri=1kQ, C.=5pF
TrRecovery 11.7 us typ R.=1KkQ, CL.=5 pF, see Figure 42
14.8 14.8 14.9 pusmax | Ru=1kQ,Ci=5pF
tDIGRESP 120 ns typ Reuie = 1 kQ, CL =12 pF,
Veu_up =5V, see Figure 43
140 140 140 ns max Reutue = 1 kQ, CL =12 pF,
Veu up=5V
toiGReC 22 us typ Reutue = 1 kQ, CL =12 pF,
Veu up =5V, see Figure 44
2.8 3 3 Us max Reutue = 1 kQ, CL =12 pF,
Ve up=5V
Qv -150 pC typ Vs=0V,Rs=0Q, CL=1nF,
see Figure 46
Off Isolation -85 dB typ Ri=50Q,C.=5pF, f=1MHz,
see Figure 36
Channel to Channel Crosstalk -78 dB typ Ri=50Q,C.=5pF, f=1MHz
see Figure 37
THD + N 0.001 % typ Ru=10kQ,Vs=10V p-p,
f =20 Hz to 20 kHz, see Figure 39
—3 dB Bandwidth 630 MHztyp | Ru=50Q, CL=5 pF, see Figure 38
Insertion Loss —-0.95 dB typ Ri=50Q,C.=5pF, f=1MHz,
see Figure 38
Cs (Off) 6 pFtyp | Vs=0V,f=1MHz
Co (Off) 5 pF typ Vs=0V,f=1MHz
Cp (On), Cs (On) 11 pF typ Vs=0V,f=1MHz
Coriat (On), Csrar (On) 25 pF typ Vs=VsstoVop—2V,f=1MHz
Cwmatcr (On) 03 pF typ Vs=VsstoVop—2V,f=1MHz
POWER REQUIREMENTS Voo =422V, Vss=—-22V,GND =0V,
digital inputs=0Vor +5V
Normal Mode
Iop 130 MA typ
205 205 MA max
lenp 55 MA typ
90 920 MA max
Iss 75 HA typ
115 115 pA max
Fault Mode Vs =160V
Iop 185 MA typ
270 270 MA max
lenp 155 HA typ
210 210 HA max
Iss 55 MA typ
20 20 MA max
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12 V SINGLE SUPPLY
Vop =12V +10%, Vss =0 V + 10%, and GND = 0 V, unless otherwise noted.
Table 4.
Parameter +25°C | —40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
ANALOG SWITCH Voo =10.8V,Vss=0V
Analog Signal Range Vss to \Y
Vop—2
Ron 115 Qtyp Vs=0Vto7.5V,ls=10mA,
see Figure 31
14.5 18 215 Q max Vs=0Vto7.5V,ls=10mA
11 Qtyp Vs=0Vto6V,Is=10mA
13.5 17 20 Q max Vs=0Vto6V,Is=10mA
RrLAT (ON) 0.7 Qtyp Vs=0Vto7.5V,ls=10mA
1.25 1.3 1.35 Q max Vs=0Vto7.5V,ls=10mA
0.01 Qtyp Vs=0Vto6V,Is=10mA
0.04 0.06 0.06 Q max Vs=0Vto6V,Is=10mA
RmatcH ©on) 0.02 Qtyp Vs=0Vto7.5V,ls=10mA
0.2 0.35 0.45 Q max Vs=0Vto7.5V,lIs=10mA
LEAKAGE CURRENTS Voo =13.2V,Vss=0V
Is (Off) +0.05 nA typ Vs=1Vto10V,Vb=10Vto 1V,
see Figure 32
+0.2 +2.5 +22 nA max Vs=1Vto10V,Vp=10Vto 1V
+8 nA max Vs=1Vto10V,Vb=10Vto 1V,
—40°Cto +105°C
Ip (Off) +0.05 nA typ Vs=1Vto10V,Vb=10Vto 1V,
see Figure 32
+0.2 +25 +22 nAmax | Vs=1Vto10V,Vo=10Vto1V
+8 nAmax | Vs=1Vto10V,Vo=10Vto1V,
—40°C to +105°C
Io (On), Is (On) +0.05 nA typ Vs=1Vto10V,Vo=10Vto 1V,
see Figure 33
+0.3 +3.5 +30 nA max Vs=1Vto10V,Vp=10Vto 1V
+14 nA max Vs=1Vto10V,Vb=10Vto 1V,
—40°Cto +105°C
FAULT
Vr 0.7 Vtyp See Figure 25
Is
With Overvoltage +30 UA typ Voo =13.2V,Vss=0V,GND =0V,
Vs =160V, see Figure 34
Power Supplies Grounded or +5.5 UA typ Voo =0V or floating, Vss =0V or
Floating floating, GND=0V,IN=0V or
floating, Vs = 60 V, see Figure 35
Ip
With Overvoltage +0.1 nAtyp Voo=+13.2V,Vss=0V,GND =0V,
Vs =60V, see Figure 34
+0.2 +2 +20 nA max Vop=+13.2V,Vss=0V,GND =0V,
Vs =160V
Power Supplies Grounded +0.1 nA typ Vop=0V,Vss=0V,GND =0V,
Vs=%60V,IN =0V, see Figure 35
+0.2 +2 +20 nA max Vop=0V,Vss=0V,GND =0V,
Vs=260V,IN=0V
Power Supplies Floating +0.1 HA typ Voo =floating, Vss = floating, GND =0V,
Vs=+60V,IN=0V, see Figure 35
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Parameter +25°C | —40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
DIGITAL INPUTS AND OUTPUTS
VinH 1.3 V min
Vine 0.8 V max
Iine or linn 0.7 uA typ Vn=0Vor5V
1 HA max Vn=0Vor5V
Cin 5 pF typ
Vor 0.4 V max lrF=2mA
DYNAMIC CHARACTERISTICS
ton 53 Us typ R.=300Q,C.=35pF,Vs=8YV,
see Figure 45
6.3 6.3 6.3 HUs max RL=300Q,C.=35pF,Vs=8V
torr 200 ns typ RL=300Q,C.=35pF,Vs=8YV,
see Figure 45
240 240 240 ns max RL=300Q,C.=35pF,Vs=8V
to 4.5 us typ R.=300Q, C.=35pF,Vs=8V
35 34 34 psmin | Ri=300Q, C.=35pF,Vs=8V
tResPONSE
Positive 210 ns typ R.=1kQ, CL =5 pF, see Figure 40
250 250 250 ns max Ru=1kQ,CL.=5pF
Negative 600 ns typ Reutue = 1 kQ, CL=5 pF, see Figure 41
700 700 700 ns max Reutur = 1 kQ, CL=5 pF
TrRecovery 53 us typ R.=1kQ, CL. =5 pF, see Figure 42
6.2 6.5 6.6 Us max Ru=1kQ,C.=5pF
tDIGRESP 110 ns typ Reuttur = 1 kQ, CL=12 pF, Veuur =5V,
see Figure 43
130 130 130 ns max Reuttur = 1 kQ, CL=12 pF, VeuL =5V
tDIGREC 1.6 us typ Reuttur = 1 kQ, CL=12 pF, Veuur =5V,
see Figure 44
2.1 24 24 Us max Reuttur = 1 kQ, CL=12 pF, VeuL =5V
Qi -75 pC typ Vs=6V,Rs=0Q,CL=1nF,
see Figure 46
Off Isolation -69 dB typ R.=50Q, CL.=5pF, f=1MHz see
Figure 36
Channel to Channel Crosstalk -78 dB typ R.=50Q,C.=5pF,f=1MHz,
see Figure 37
THD + N 0.0018 % typ R.=10kQ, Vs=6V p-p,
f =20 Hz to 20 kHz, see Figure 39
—3 dB Bandwidth 570 MHztyp | Ri=500Q, C.=5 pF, see Figure 38
Insertion Loss —-0.95 dB typ R.=50Q,CL.=5pF,f=1MHz,
see Figure 38
Cs (Off) 8 pF typ Vs=6V,f=1MHz
Cp (Off) 7 pF typ Vs=6V,f=1MHz
Cp (On), Cs (On) 11 pF typ Vs=6V,f=1MHz
Coriat (On), Cskat (On) 2 pF typ Vs=VsstoVop—2V,f=1MHz
Cwmatct (On) 0.4 pF typ Vs=VsstoVop—2V,f=1MHz
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Parameter +25°C | —40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
POWER REQUIREMENTS Vop=13.2V,Vss=0V,GND =0V,
digital inputs=0Vor5V
Normal Mode
Iop 125 A typ
200 200 HA max
lano 45 A typ
80 80 HA max
Iss 80 uA typ
120 120 HA max
Fault Mode Vs=+60V
Iop 185 UA typ
270 270 HA max
lenp 155 UA typ
210 210 HA max
Iss 55 uA typ
920 920 HA max
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36 V SINGLE SUPPLY
Vop =36V +10%, Vss =0V + 10%, and GND = 0 V, unless otherwise noted.
Table 5.
Parameter +25°C | —40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
ANALOG SWITCH Voo =324V, Vss=0V
Analog Signal Range Vss to \Y
Vop—2
Ron 12 Qtyp Vs=0V1t029.5V,Is=10mA, see
Figure 31
14.5 18 215 Q max Vs=0V1t029.5V,Is=10mA
11 Qtyp Vs=0Vto27V,Is=10 mA
13.5 17 20 Q max Vs=0Vto27V,ls=10mA
RrLAT (ON) 1.1 Qtyp Vs=0V1t0o29.5V,ls=10 mA
1.25 1.3 1.35 Q max Vs=0V1t029.5V,Is=10mA
0.01 Qtyp Vs=0Vto27V,Is=10mA
0.04 0.06 0.06 Q max Vs=0Vto27V,Is=10mA
RmatcH ©on) 0.02 Qtyp Vs=0V1t029.5V,Is=10 mA
0.2 0.35 0.45 Q max Vs=0V1t029.5V,Is=10mA
LEAKAGE CURRENTS Voo =39.6V,Vss=0V
Is (Off) +0.05 nA typ Vs=1Vto30V,Vb=30Vto1V,
see Figure 32
+0.2 +2.5 +22 nA max Vs=1Vto30V,Vp=30Vto1V
+8 nAmax | Vs=1Vto30V,Vb=30Vto1V,
—40°Cto +105°C
Io (Off) +0.05 nAtyp | Vs=1Vto30V,Vo=30Vto1V,
see Figure 32
+0.2 +2.5 +22 nAmax | Vs=1Vto30V,Vp=30Vto1V
+8 nAmax | Vs=1Vto30V,Vp=30Vto1V,
—40°C to +105°C
Io (On), Is (On) +0.05 nA typ Vs=1Vto30V,Vo=30Vto1V,
see Figure 33
+0.3 +3.5 +30 nA max Vs=1Vto30V,Vp=30Vto1V
+14 nAmax | Vs=1Vto30V,Vb=30Vto1V,
—40°Cto +105°C
FAULT
Vr 0.7 Vtyp See Figure 25
Is
With Overvoltage +30 UA typ Voo =+39.6V,Vss=0V,GND =0V,
Vs=+60V, and Vs =-40V, see Figure 34
Power Supplies Grounded or +5.5 UA typ Voo =0V or floating, Vss =0V or
Floating floating, GND=0V,IN=0V or
floating, Vs = 60 V, see Figure 35
Ip
With Overvoltage +0.1 nAtyp Voo =+39.6V,Vss=0V,GND =0V,
Vs=+60V and Vs=—40V, see Figure 34
+0.2 +2 +20 nA max Vop=439.6V,Vss=0V,GND =0V,
Vs=+60Vand Vs=-40V
Power Supplies Grounded +0.1 nA typ Vop=0V,Vss=0V,GND =0V,
Vs=%60V,IN =0V, see Figure 35
+0.2 +2 +20 nA max Vop=0V,Vss=0V,GND =0V,
Vs=260V,IN=0V
Power Supplies Floating +0.1 UA typ Voo =floating, Vss = floating, GND =0V,
Vs=+60V,IN=0V, see Figure 35
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Parameter +25°C | —40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
DIGITAL INPUTS AND OUTPUTS
VinH 1.3 V min
Vine 0.8 V max
Iine or linn 0.7 A typ Vn=0Vor5V
1 HA max Vn=0Vor5V
Cin 5 pF typ
Vor 0.4 V max lrF=2mA
DYNAMIC CHARACTERISTICS
ton 7.2 us typ R.=3000Q,C.=35pF,Vs=18YV,
see Figure 45
8.7 8.7 8.7 HUs max RL=300Q,C.=35pF,Vs=18V
torr 200 ns typ RL=300Q,C.=35pF, Vs=18YV,
see Figure 45
240 250 250 ns max RL=300Q,C.=35pF,Vs=18V
to 6 us typ R.=300Q,C.=35pF,Vs=18V
4.7 4.6 4.6 s min RL=300Q,C.=35pF,Vs=18V
tResPONSE
Positive 240 ns typ RL=1kQ, CL =5 pF, see Figure 40
290 290 290 ns max Ru.=1kQ, C.=5pF
Negative 600 ns typ Reutur = 1 kQ, CL=5 pF, see Figure 41
700 700 700 ns max Reutur = 1 kQ, CL=5 pF
TrRecovery 6.6 us typ R.=1kQ, CL. =5 pF, see Figure 42
10.7 10.8 1.3 pusmax | Ru=1kQ,C=5pF
tDIGRESP 120 ns typ Reuttur = 1 kQ, CL=12 pF, Veuur =5V,
see Figure 43
150 150 150 ns max Reuttur = 1 kQ, CL=12 pF, Veuup =5V
toiGReC 4.1 us typ Reutur = 1 kQ, CL=12 pF, VeuLup =5V,
see Figure 44
7.8 8 85 Us max Reutur =1 kQ, CL=12 pF, VeuL up =5V
Qv -115 pCtyp Vs=18V,Rs=0Q,C.=1nF,
see Figure 46
Off Isolation -70 dB typ R.=50Q,C.=5pF,f=1MHz
see Figure 36
Channel to Channel Crosstalk -78 dB typ R.=50Q,C.=5pF,f=1MHz,
see Figure 37
THD + N 0.0008 % typ R.=10kQ, Vs=18V p-p,
f =20 Hz to 20 kHz, see Figure 39
—3 dB Bandwidth 630 MHztyp | Ru=50Q, C. =5 pF, see Figure 38
Insertion Loss —-0.95 dB typ R.=50Q,CL.=5pF,f=1MHz,
see Figure 38
Cs (Off) 6 pF typ Vs=18V,f=1MHz
Cp (Off) 5 pF typ Vs=18V,f=1MHz
CD (On), Cs (On) 10 pF typ Vs=18V,f=1MHz
Coriat (On), Cskiat (On) 33 pF typ Vs=VsstoVop—2V,f=1MHz
Cwmatct (On) 0.3 pF typ Vs=VsstoVoo—2V,f=1MHz
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Parameter +25°C | —-40°Cto +85°C | —40°Cto +125°C | Unit Test Conditions/Comments
POWER REQUIREMENTS Vop=39.6V,Vss=0V,GND =0V,
digital inputs=0Vor5V
Normal Mode
Iop 125 UA typ
200 200 HA max
lano 45 HA typ
80 80 HA max
Iss 80 uA typ
120 120 HA max
Fault Mode Vs=+60Vand Vs=-40V
Iop 185 UA typ
270 270 HA max
lenp 155 uA typ
210 210 HA max
Iss 55 uA typ
920 90 HA max
CONTINUOUS CURRENT PER CHANNEL,SORD
Table 6.
Parameter 25°C 85°C 125°C Unit Test Conditions/Comments
CONTINUOUS CURRENT, SORD
0,4 =170°C/W 88 61 41 mA max Vs=VsstoVop—5V
81 57 39 mA max Vs=VsstoVpp—2V
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ABSOLUTE MAXIMUM RATINGS

Table 7.

Parameter Value

Vop to Vss 60V

Voo to GND -0.3Vto+48V

Vss to GND —28Vto+03V

Sx Pins -60Vto+60V

Sx to Voo 80V

Sx to Vss 80V

Vs to Vb 80V

Dx Pins’ Vss — 0.7V to Voo + 0.7 V or
30 mA, whichever occurs first

Digital Inputs GND-0.7Vto6Vor30mA,

Peak Current, Sx or Dx Pins
Digital Output

Temperature
Operating Range
Storage Range
Junction

whichever occurs first

278 mA (pulsed at 1T ms,
10% duty cycle maximum)

GND-0.7Vto6Vor30mA,
whichever occurs first

—40°Cto +125°C
—65°C to +150°C
150°C

THERMAL RESISTANCE

Thermal performance is directly linked to printed circuit board
(PCB) design and operating environment. Careful attention to
PCB thermal design is required.

054 is the natural convection, junction to ambient thermal
resistance measured in a one cubic foot sealed enclosure.

Oyc is the junction to case thermal resistance.

Table 8. Thermal Resistance

Package Type' 0:a O.c Unit

CP-10-16 170 58.2 °C/W

Reflow Soldering Peak, Pb-Free As per JEDEC J-STD-020

T Overvoltages at the Dx pins are clamped by the internal diodes. Limit
current to the maximum ratings given.

Stresses at or above those listed under Absolute Maximum
Ratings may cause permanent damage to the product. This is a
stress rating only; functional operation of the product at these
or any other conditions above those indicated in the operational
section of this specification is not implied. Operation beyond
the maximum operating conditions for extended periods may
affect product reliability.

' Thermal impedance simulated values are based on a JEDEC 2S2P thermal
test board with four thermal vias. See JEDEC JESD-51.

ELECTROSTATIC DISCHARGE (ESD) RATINGS

The following ESD information is provided for handling of
ESD-sensitive devices in an ESD protected area only.

Human body model (HBM) per ANSI/ESDA/JEDEC JS-001.
ESD Ratings for ADG5421F

Table 9. ADG5421F, 10-Lead LFCSP

ESD Model | Withstand Threshold (kV) Class

HBM' 35 2

' This is the HBM for the input and output port to supplies, the input and
output port to the input and output port, and for all other pins.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
A without detection. Although this product features

patented or proprietary protection circuitry, damage

‘% I\ may occur on devices subjected to high energy ESD.
Therefore, proper ESD precautions should be taken to

avoid performance degradation or loss of functionality.
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PIN CONFIGURATION AND FUNCTION DESCRIPTIONS

s1
s2
FF
GND

Vop

ADG5421F
TOP VIEW
(Not to Scale)
1 10
2 9
3 8
4 7
5 6

D1
D2
IN1
IN2

Vss

25051-003

Figure 2. Pin Configuration

Table 10. Pin Function Descriptions

Pin No. | Mnemonic | Description

1 S1 Overvoltage Protected Source Terminal. S1 can be an input or an output.

2 S2 Overvoltage Protected Source Terminal. S2 can be an input or an output.

3 FF Fault Flag Digital Output. The FF pin is an open-drain output that requires an external pull-up resistor. This digital
output pulls low when a fault condition occurs on either of the Sx inputs.

4 GND Ground (0 V) Reference.

5 Voo Most Positive Power Supply Potential.

6 Vss Most Negative Power Supply Potential.

7 IN2 Logic Control Input.

8 IN1 Logic Control Input.

9 D2 Drain Terminal. D1 can be an input or an output.

10 D1 Drain Terminal. D2 can be an input or an output.
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TYPICAL PERFORMANCE CHARACTERISTICS

12,0 T T 20
Tp =25°C Vpp = +20V \\//DD = +1g$
118 Vgg = —20V ss=-
ss /
N 18
11.6 l l l l +125°C /
Vpp = +18V | T /
g 114 Vss = -18V N g 1 i —
¢ b AN o +105°C
g 12 Madelirrv S 1 '
> =-16. 4
< S AN 2 +85°C
b 11.0 T T T 17
@ Vpp = +15V ®
4 1038 Vgg = -15V w
z N [ z 25
10.6 Vpp = +13.5V_] ! , 10
104 Vgg =-13.5V [
il . _/
10.2 Vpp = +22V ] .
Vgg =22V -40°C
10.0 6 L -
&@ﬁ;%%%%?‘?‘f‘?omquﬂﬁﬁ.ﬁﬂgé -15 -10 -5 0 5 10 §
Vs, Vp (V) g Vs, Vp (V) g
Figure 3. On Resistance as a Function of Vs, Vp (Dual Supply) Figure 6. On Resistance as a Function of Vs, Vi for Different Temperatures,
+15V Dual Supply
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Figure 4. On Resistance as a Function of Vs, Vp (12 V Single Supply) Figure 7. On Resistance as a Function of Vs, Vi for Different Temperatures,
+20V Dual Supply
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Figure 5. On Resistance as a Function of Vs, Vp (36 V Single Supply) Figure 8. On Resistance as a Function of Vs, Vi for Different Temperatures,
12V Single Supply
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36V Single Supply
9 10
Vpp = +15V Vpp =36V
8 | Vgg =15V Vgs = OV /
S gl 1
1T [T
< 6| —Is(OFF) =+ = Ip (OFF)—+ < = Ig (OFF) =+ = Ip (OFF) —+
£ — I5(OFF) +— = Ip (OFF) +- £ ol Is(OFF) +- = Ip (OFF) +-
% 5 = Ig, Ip (ON) —— = I, Ip (ON) ++ % — Ig, Ip (ON) —— = Ig, Ip (ON) ++ /
o 4 4
z /// g
0 4 / o 4 /
w w
e 1A/ 2 W\ /
< A 2 i
é 1 pldV4 i ///
0 o =l
- —
-1 I
-2 -2
Q 9 O O O W 1 W W W W LW LWLWw LW LW W LW g Q2 Q ©Q © O 1w W’ W W W W W wLwY W LW WwLWw->g
TEMPERATURE (°C) g TEMPERATURE (°C) g
Figure 10. Leakage Current vs. Temperature, =15V Dual Supply Figure 13. Leakage Current vs. Temperature, 36 V Single Supply
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Figure 11. Leakage Current vs. Temperature, +20 V Dual Supply Figure 14. Dx Leakage Current vs. Temperature During Overvoltage,
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TEST CIRCUITS
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Figure 31. On Resistance (Ips Is the Drain to Source Current.) Figure 34. Switch Overvoltage Leakage
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Figure 32. Off Leakage Figure 35. Switch Unpowered Leakage
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Figure 37. Channel to Channel Crosstalk
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Figure 41. Negative Overvoltage Response Time, Single-Supply, tresponse
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Figure 42. Overvoltage Recovery Time, trecovery
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Figure 43. Interrupt Flag Response Time, toicres (Ver Is the Fault Flag Voltage)
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TERMINOLOGY

Iop
Iop represents the positive supply current.

Iss

Iss represents the negative supply current.

Vb, Vs

Vb and Vs represent the analog voltage on the Dx pins and the
Sx pins, respectively.

Ron
Rox represents the ohmic resistance between the Dx pins and
the Sx pins.

Rerar on)

Revat on is the flatness that is defined as the difference between
the maximum and minimum value of on resistance measured
over the specified analog signal range.

Is (Off)

Is (Off) is the source leakage current with the switch off.

Ip (Off)

Ip (Off) is the drain leakage current with the switch off.

Ip (On), Is (On)

Ip (On) and Is (On) represent the channel leakage currents with

the switch on.

Vi
Vi is the maximum input voltage for Logic 0.

Vinu
Vin is the minimum input voltage for Logic 1.

Iine, Invm

I and Iivu represent the low and high input currents of the
digital inputs.

Co (Off)

Cp (Off) represents the off switch Dx pin capacitance, which is
measured with reference to ground.

Cs (Off)

Cs (Off) represents the off switch Sx pin capacitance, which is
measured with reference to ground.

Cpb (On), Cs (On)

Cp (On) and Cs (On) represent on switch capacitances, which

are measured with reference to ground.

Civ
Cu is the digital input capacitance.

ton
ton represents the delay between applying the digital control
input and the output switching on.

torr
torr represents the delay between applying the digital control
input and the output switching off.

toigresp

toigrese is the time required for the FF pin to go low (0.3 V),
measured with respect to voltage on the Sx pin exceeding the
source voltage by 0.5 V.

toigrec

toicrec is the time required for the FF pin to return high,
measured with respect to voltage on the Sx pin falling below
the source voltage plus 0.5 V.

trESPONSE

tresponsk represents the delay between the source voltage
exceeding the supply voltage by 0.5 V and the drain voltage
falling to 90% of the supply voltage.

tRECOVERY

trecovery represents the delay between an overvoltage on the

Sx pin falling below the supply voltage plus 0.5 V and the drain
voltage rising from 0 V to 10% of the supply voltage.

Off Isolation
Off isolation is a measure of unwanted signal coupling through
an off switch.

Charge Injection
Charge injection is a measure of the glitch impulse transferred
from the digital input to the analog output during switching.

-3 dB Bandwidth
Bandwidth is the frequency at which the output is attenuated
by 3 dB.

On Response
On response is the frequency response of the on switch.

Insertion Loss
Insertion loss is the loss due to the on resistance of the switch.

THD + N
THD + N is the ratio of the harmonic amplitude plus noise of
the signal to the fundamental.

AC Power Supply Rejection Ratio (AC PSRR)

AC PSRR is the ratio of the amplitude of signal on the output to
the amplitude of the modulation. AC PSRR is a measure of the
ability of the device to avoid coupling noise and spurious signals
that appear on the supply voltage pins to the output of the switch
(see Figure 20). The dc voltage on the device is modulated by a
sine wave of 0.62 V p-p.

Vr
Vr is the voltage threshold at which the overvoltage protection
circuitry engages.
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THEORY OF OPERATION

SWITCH ARCHITECTURE

The ADG5421F consists of two switch channels of N channel
diffused metal-oxide semiconductor (NDMOS) transistors.
This construction provides excellent performance in a small
area. The ADG5421F operates as a standard switch when input
signals with a voltage between Vss and Voo — 2 V are applied.
For example, the on resistance is 11 Q typically, and the INx
pins controls when the switches open or close.

Additional internal circuitry enables the switches to detect
overvoltage inputs by comparing the voltage on both the S1
and S2 pins with the Vpp and Vis pins. A signal is considered
overvoltage when the signal exceeds the supply voltages by V.
V7 is typically 0.7 V but can range from 0.76 V at —40°C down
to 0.5 V at +125°C. See Figure 25 to see the change in Vr with
the operating temperature.

When an overvoltage condition is detected on either the S1 or
S2 pins, both switches automatically open regardless of the
digital logic state (INx). The S1 to D1 and S2 to D2 become
high impedance and ensure that no current flows through

the switches. In Figure 28, the voltage on the Dx pin follows the
voltage on the Sx pins until the main channel switch turns off
completely, and the drain voltage discharges through the load.
The maximum voltage on the drain is limited by the internal
ESD diodes and the rate at which the output voltage discharges
is dependent on the load at the Dx pins.

The maximum voltage that can be applied to any source input
is +60 V or —60 V. When the ADG5421F is powered using a
single supply of 25 V or greater, the maximum negative signal
level reduces to remain within the 80 V maximum rating. For
example, at Vpp = +40 V, the maximum negative signal drops
from —60 V to —40 V. Construction of the process allows the
channel to withstand 80 V across either switch when the
switches are open. Note that these overvoltage limits apply
whether the power supplies are present or not.

During overvoltage conditions, the leakage current into and out
of the Sx pins is limited to tens of microamperes and nanoamperes
only for the Dx pins. This limit protects the switches and
connected circuitry from overstresses and restricts the

current drawn from the signal source.

ESD Performance
The ADG5421F has an ESD rating of 3.5 kV for the HBM.

The Dx pins have ESD protection diodes to the rails, and the
voltage at these pins must not exceed the supply voltage. The
Sx pins have specialized ESD protection that allow the signal
voltage to reach £60 V regardless of the supply voltage level.

See Figure 47 for the switch channel overview.

PROTECTION V. ESD$
O D

Sx O o/c

FAULT
DETECTOR

25051-002

Figure 47. Switch Channel and Control Function

Trench Isolation

In the ADG5421F, an insulating oxide layer (trench) is placed
between the NDMOS and the P-channel DMOS (PDMOS)
transistors in the circuit. Parasitic junctions that occur between
the transistors in the junction isolated switches are eliminated,
and the result is a switch that is latch-up immune under all
circumstances. These devices pass the JESD78D latch-up test.

NDMOS PDMOS

BURIED OXIDE LAYER

HANDLE WAFER

25051-049

Figure 48. Trench Isolation
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OVERVOLTAGE FAULT PROTECTION

When the voltage at the Sx inputs exceed Voo or Vss by Vr, both
switches turn off, or, if the device is unpowered, the switches
remain off. Both switch inputs remain high impedance regardless
of the digital input state or the load resistance, and the output
acts as a virtual open circuit. Signal levels up to +60 V and —60 V
are blocked in both the powered and unpowered condition as
long as the +80 V absolute maximum rating limitation between
the Sx pins and Voo or Vss pins is met (see Figure 49). For example
with a +40 V single-supply, the overvoltage protection is +60 V
and —40 V.

)

l ADG5421F

~T—<>—o/ — O

|———
25051-151

Figure 49. Sx to Voo or Vss Maximum Rating

Power-On Protection
To activate the switches, the three following conditions must be

meet:

¢  The minimum supply operating conditions in Table 1.
e  The input signal must be between Vss — Vrand Vop + Vr.
e  The digital logic control input, INX, is on.

When the switches are on, signal levels from Vss up to Vop -2V
are passed.

The switches respond to a voltage on either of the Sx pins that
exceeds Vop or Vss by Vr by turning off. The absolute input
voltage limits are —60 V and +60 V, while maintaining an

+80 V limit between the Sx pins and the supply rails. The
switches remain off until the voltage at the Sx pins return to
between Vop and Vis.

When powered by the 15 V dual supply, the positive tresponse
is typically 160 ns, and trecovery is 9.8 ps. These values vary with
different supply voltage and output load conditions.

Exceeding 60 V on either Sx input may damage the ESD
protection circuitry on the ADG5421F.

Power-Off Protection

When no power supplies are present, the switches remain in an
off state, and the switch inputs are high impedance. This state
ensures that no current flows and prevents damage to the
switches or downstream circuitry. The switch outputs are a
virtual open circuit.

The switches remain off regardless of whether the Vpp and Vs
supplies are 0 V or floating. A GND reference must always be
present to ensure proper operation. Signal levels of up to +60 V
are blocked when powered off.

Overvoltage Interrupt Flag

The voltages on the Sx inputs of the ADG5421F are
continuously monitored, and the active low digital output pin,
FF, indicates the fault state.

The voltage on the FF pin indicates if either of the Sx pins are
experiencing a fault condition. The FF pin is an open-drain
output that requires an external pull-up resistor. The output of
the FF pin is high when both the Sx pins are within the normal
operating range. If either of the Sx pin voltages exceeds the
supply voltage (Vop or Vss) by Vr, the FF output provides a low
impedance path to GND.
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APPLICATIONS INFORMATION

The ADG5421F overvoltage protected switches provide a
robust solution for instrumentation, industrial, aerospace, and
other harsh environments where overvoltage signals can be
present, and the system must remain operational both during
and after an overvoltage occurs.

POWER SUPPLY RAILS

To guarantee correct operation of the device, 0.1 pF decoupling
capacitors are required on both Vop and Vss to GND.

The ADG5421F can operate with bipolar supplies between +5 V
and +22 V. Note that the Voo and Vs supplies do not have to be
symmetrical, but the supply range must not exceed 44 V. The
ADG5421F can also operate with single supplies between 8 V
and 44 V with Vs connected to GND.

The ADG5421F is fully specified at the £15V, +20 V, +12'V,
and +36 V supply ranges.

POWER SUPPLY RECOMMENDATIONS

Analog Devices, Inc., has a wide range of power management
products to meet the requirements of most high performance
signal chains.

An example of a bipolar power solution is shown in Figure 50.
The ADP5070 (dual switching regulator) generates a positive and
negative supply rail for the ADG5421F amplifier and/or a
precision converter in a typical signal chain. Also shown in
Figure 50 are two optional LDOs, ADP7118 and ADP7182,
positive and negative low dropout (LDOs) regulators, respectively,
that can be used to reduce the output ripple of the ADP5070 in
ultralow noise sensitive applications.

16.5V
5v - > Angélg > +15v
N
——{ ADP5070 ~
INPUT 5
-165V__ | ADP7182 3
™ oo [TV &

Figure 50. Bipolar Power Solution

Table 11. Recommended Power Management Devices

Product Description

ADP5070 | 1 A/0.6 A, dc-to-dc switching regulator with
independent positive and negative outputs

ADP7118 | 20V, 200 mA, low noise, CMOS LDO linear regulator
ADP7182 | —-28V,—200 mA, low noise, LDO linear regulator

POWER SUPPLY SEQUENCING PROTECTION

When the ADG5421F is off, the switch channels remain open
and signals from —60 V to +60 V can be applied without
damaging the device. The switch channels only close when the
supplies are connected, a suitable digital control signal is placed
on the INX pins, and the signal is within the normal operating
range. Note that placing the ADG5421F between external
connectors and sensitive components offers protection in
systems where a signal is presented to the Sx pins before the
supply voltages are available.

SIGNAL RANGE

The ADG5421F switches have overvoltage detection circuitry on
the S1 and S2 pins that compares the voltage levels with Voo
and Vss. To protect downstream circuitry from overvoltages,
supply the ADG5421F with voltages that match the intended
signal range. The NDMOS only architecture used in this switch
allows signals up to Voo — 2 V to be passed with little distortion.
A signal that exceeds the supply rail by Vr is then blocked. This
signal block offers protection to both the device and any
downstream circuitry.

INTELLIGENT FAULT DETECTION

The ADG5421F digital output pin (FF) can interface with a
microprocessor or control system and be used as an interrupt
flag. This feature provides real-time diagnostic information on
the state of the device and the system to which the device
connects.

The control system can use the digital interrupt to start a
variety of actions, such as the following:

e Initiating investigation into the source of the overvoltage fault

e  Shutting down critical systems in response to the overvoltage

e Datarecorders marking data during these events as
unreliable or out of specification

For systems that are sensitive during a start-up sequence, the
active low operation of the flag allows the system to ensure that
the ADG5421F powers on and that all input voltages are within
the normal operating range before initiating operation.

The FF pin is an open drain that requires an external pull-up
resistor, which allows signals to be combined into a single
interrupt for larger modules that contain multiple devices.

SWITCH IN A KNOWN STATE

If no digital inputs are present on the switch control lines, INx,
the switches remain in an off state to prevent any unwanted
signals passing through the switch.

Rev. 0 | Page 28 of 31



https://www.analog.com/ADP5070?doc=ADG5421F.pdf
https://www.analog.com/ADP7118?doc=ADG5421F.pdf
https://www.analog.com/ADP7182?doc=ADG5421F.pdf
https://www.analog.com/ADG5421F?doc=ADG5421F.pdf

ADG3421F

HIGH VOLTAGE SURGE SUPPRESSION

To achieve protection from high voltage transients, such as
IEC 61000-4-2 ESD, IEC 61000-4-4 electrical fast transient
(EFT), and IEC 61000-4-5 surge, implement the circuit shown
in Figure 51 by using discrete resistor and a transient voltage
suppression (TVS) device.

ADGb5421F
Viy O : C D1
s2 D2

FAULT
DETECTION
AND SWITCH —QFF
DRIVER

25051-052

IN1 IN2

Figure 51. High Voltage Transient Protection

Table 12 details the results achieved by using the discrete
protection circuit shown in Figure 51. To replicate the harshest
environments, the surge test was performed by striking the

Sx pins directly through a 40 Q resistor and a 0.5 pF capacitor
coupling network. The EFT test was performed by striking the
Sx pins directly without any capacitive coupling through cables.

Table 12. High Voltage Transient Protection

IEC 61000-4 Transient Protection Level (kV)
ESD (Contact) +8
EFT +4
Surge +1
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RELATED PRODUCTS

Table 13. Related Products to the ADG5421F

Device(s) Configuration | Fault Limit Fault Indicator | Package Function
ADG5401F SPST Voltage rails General flag LFCSP +60 V fault protection, 6 Q Ron,
SPST switch with 0.6 kQ) feedback
channel
ADG5412F/ADG5413F Quad SPST Voltage rails General flag TSSOP/LFCSP | £55V fault protection and
detection, 10 Q Ron, quad SPST
switches
ADG5412BF/ADG5413BF | Quad SPST Voltage rails General flag TSSOP/LFCSP | +55V bidirectional fault protection
and detection, 10 Q Ron, quad SPST
switches
ADG5404F 4:1 mux Voltage rails General and TSSOP/LFCSP | £55V fault protection and
specific flags detection, 10 Q Ron, 4-channel
multiplexer
ADG5436F Dual SPDT Voltage rails General and TSSOP/LFCSP | +55 V fault protection and
specific flags detection, 10 Q Ron, dual SPDT
switch
ADG5462F Quad channel | Secondary General flag TSSOP/LFCSP | +55V fault protection and
protector supplies detection, 10 Q Ron, quad channel
protector
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OUTLINE DIMENSIONS
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Figure 52. 10-Lead Lead Frame Chip Scale Package [LFCSP]
3 mm x 2 mm Body and 0.75 mm Package Height
(CP-10-16)

Dimensions shown in millimeters

ORDERING GUIDE

Model’ Temperature Range Package Description Package Option
ADG5421FBCPZ-RL7 —40°Cto +125°C 10-Lead Lead Frame Chip Scale Package [LFCSP] CP-10-16
EVAL-ADG5421FEBZ Evaluation Board

' Z = RoHS Compliant Part.
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