ANALOG
DEVICES

High Voltage Latch-Up Proof,
Dual SPDT Switches

ADG3436

FEATURES

Latch-up proof

8 kV HBM ESD rating

Low on resistance (<10 Q)

+9V to +22 V dual-supply operation

9V to 40V single-supply operation

48V supply maximum ratings

Fully specified at +15V, +20V, +12V, and +36 V
Vss to Voo analog signal range

APPLICATIONS

Relay replacement
Automatic test equipment
Data acquisition
Instrumentation

Avionics

Audio and video switching
Communication systems

GENERAL DESCRIPTION

The ADG5436 is a monolithic CMOS device containing two
independently selectable single-pole/single-throw (SPDT)
switches. An EN input on the LFCSP package enables or
disables the device. When disabled, all channels switch off. Each
switch conducts equally well in both directions when on and
has an input signal range that extends to the supplies. In the off
condition, signal levels up to the supplies are blocked. Both
switches exhibit break-before-make switching action for use in
multiplexer applications.

The on-resistance profile is very flat over the full analog input
range, ensuring excellent linearity and low distortion when
switching audio signals.
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PRODUCT HIGHLIGHTS

1. Trench isolation guards against latch-up. A dielectric trench
separates the P and N channel transistors thereby preventing
latch-up even under severe overvoltage conditions.

09204-002

2. Low Ron.

3. Dual-supply operation. For applications where the analog
signal is bipolar, the ADG5436 can be operated from dual
supplies up to +22 V.

4. Single-supply operation. For applications where the analog
signal is unipolar, the ADG5436 can be operated from a
single-rail power supply up to 40 V.

5. 3 V logic compatible digital inputs: Vixa = 2.0 V, Vixe = 0.8 V.

6. No Vi logic power supply required.
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ADG5436

SPECIFICATIONS

+15V DUAL SUPPLY
Vop = +15V # 10%, Vss = —15 V £ 10%, GND = 0 V, unless otherwise noted.
Table 1.
Parameter 25°C -40°Cto +85°C —40°Cto+125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range Vop to Vss Vv
On Resistance, Ron 9.8 Qtyp Vs=£10V, Is=—-10 mA; see Figure 25
11 14 16 Q max Vop=+13.5V,Vss=—-13.5V
On-Resistance Match 0.35 Qtyp Vs=210V,Is=—-10mA
Between Channels, ARon
0.7 0.9 1.1 Q max
On-Resistance Flatness, Rriat on) 1.2 Qtyp Vs=+10V,ls=—-10mA
1.6 2 2.2 Q max
LEAKAGE CURRENTS Voo =+16.5V,Vss=-16.5V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=x10V,Vo= F10V, see Figure 28
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, Ip (Off) +0.1 nA typ Vs=x10V,Vo= F10V, see Figure 28
+0.4 +2 +12 nA max
Channel On Leakage, Ib (On), Is (On) | £0.1 nA typ Vs=Vp==10V, see Figure 24
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vinu 2.0 V min
Input Low Voltage, Vint 0.8 V max
Input Current, I or linv 0.002 MA typ Vin = Venp or Voo
+0.1 MA max
Digital Input Capacitance, Cix 5 pF typ
DYNAMIC CHARACTERISTICS'
Transition Time, trransimion 170 ns typ R.=300Q, CL=35pF
235 285 316 ns max Vs=10V; see Figure 31
ton 173 ns typ R.=300Q, CL.=35pF
230 280 351 ns max Vs =10V, see Figure 33
torr 124 ns typ R.=300Q, CL=35pF
160 193 218 ns max Vs =10V, see Figure 33
Break-Before-Make Time Delay, to 55 ns typ RL.=300Q, C.=35pF
18 ns min Vs1=Vs2=10V; see Figure 32
Charge Injection, Qs 200 pCtyp Vs=0V,Rs=0Q,C.=1nF;
see Figure 34
Off Isolation -78 dB typ R.=50Q,C.=5pFf=1MHz
see Figure 27
Channel-to-Channel Crosstalk -58 dB typ R.=50Q,C.=5pF,f=1MHz
see Figure 26
Total Harmonic Distortion + Noise 0.009 % typ R.=1kQ, 15V p-p, f=20Hz to 20 kHz;
see Figure 29
—3 dB Bandwidth 102 MHz typ R.=50Q, C. =5 pF; see Figure 30
Insertion Loss -0.7 dB typ R.=50Q,C.=5pF,f=1MHz
see Figure 30
Cs (Off) 18 pF typ Vs=0V,f=1MHz
Co (Off) 62 pF typ Vs=0V,f=1MHz
Co (On), Gs (On) 83 pF typ Vs=0V,f=1MHz
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ADG5436

Parameter 25°C —-40°Cto +85°C —40°Cto+125°C | Unit Test Conditions/Comments
POWER REQUIREMENTS Voo =+16.5V,Vss=-16.5V
loo 45 HA typ Digital inputs =0V or Vop
55 70 MA max
Iss 0.001 MA typ Digital inputs =0V or Vop
1 MA max
Voo/Vss +9/+22 Vmin/Vmax | GND=0V
T Guaranteed by design; not subject to production test.
+20V DUAL SUPPLY
Vop = +20 V + 10%, Vss = =20 V + 10%, GND = 0V, unless otherwise noted.
Table 2.
Parameter 25°C -40°Cto+85°C —40°Cto+125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range Vop to Vss \Y
On Resistance, Ron 9 Qtyp Vs=%15V, Is=—-10 mA,; see Figure 25
10 13 15 Q max Voo =+18V,Vss=—-18V
On-Resistance Match 0.35 Qtyp Vs=%15V,ls=-10mA
Between Channels, ARon
0.7 0.9 1.1 Q max
On-Resistance Flatness, Rrat on) 15 Qtyp Vs=%15V,Is=-10 mA
1.8 2.2 25 Q max
LEAKAGE CURRENTS Vop =422V, Vss =-22V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=+15V,Vpb= F15V; see Figure 28
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, Ip (Off) +0.1 nA typ Vs=+15V,Vo= F15V; see Figure 28
+0.4 +2 +12 nA max
Channel On Leakage, Ib (On), Is (On) | £0.1 nA typ Vs=Vp=+15V; see Figure 24
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vinu 2.0 V min
Input Low Voltage, Vint 0.8 V max
Input Current, line or linw 0.002 UA typ Vin = Vano or Voo
+0.1 UA max
Digital Input Capacitance, Cin 5 pF typ
DYNAMIC CHARACTERISTICS'
Transition Time, trransimion 158 ns typ RL.=300Q, C.=35pF
217 260 293 ns max Vs=10V; see Figure 31
ton 164 ns typ R.=300Q, CL=35pF
213 256 287 ns max Vs =10V, see Figure 33
torr 110 ns typ R.=300Q, CL.=35pF
152 173 194 ns max Vs =10V, see Figure 33
Break-Before-Make Time Delay, to 50 ns typ R.=300Q, C.=35pF
15 ns min Vs1=Vs2=10V; see Figure 32
Charge Injection, Qi 250 pCtyp Vs=0V,Rs=00Q,CL.=1nF;see
Figure 34
Off Isolation -78 dB typ R.=50Q,C.=5pFf=1MHz
see Figure 27
Channel-to-Channel Crosstalk -58 dB typ R.=50Q,C.=5pF,f=1MHz
see Figure 26
Total Harmonic Distortion + Noise 0.007 % typ Ru=1kQ, 20V p-p, f =20 Hz to 20 kHz;
see Figure 29
—3 dB Bandwidth 100 MHz typ R.=50Q, C.=5 pF; see Figure 30
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ADG3436

Parameter 25°C  -40°Cto+85°C —40°Cto+125°C | Unit Test Conditions/Comments
Insertion Loss -0.6 dB typ Ri=50Q, CL.=5pFf=1MHz
see Figure 30
Cs (Off) 18 pF typ Vs=0V,f=1MHz
Co (Off) 63 pF typ Vs=0V,f=1MHz
Co (On), Gs (On) 82 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS Voo =+22V,Vss =-22V
Iop 50 HA typ Digital inputs =0V or Voo
70 110 MA max
lss 0.001 HA typ Digital inputs =0V or Vop
1 HA max
Voo/Vss +9/+22 Vmin/Vmax | GND=0V
! Guaranteed by design; not subject to production test.
12 V SINGLE SUPPLY
Vop =12V + 10%, Vss = 0V, GND = 0 V, unless otherwise noted.
Table 3.
Parameter 25°C  -40°Cto +85°C —40°Cto+125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range 0V to Voo Vv
On Resistance, Ron 19 Qtyp Vs=0Vto 10V, ls=—-10 mA; see
Figure 25
22 27 31 Q max Vob=10.8V,Vss=0V
On-Resistance Match 0.4 Qtyp Vs=0Vto 10V, ls=-10 mA
Between Channels, ARon
0.8 1 1.2 Q max
On-Resistance Flatness, Reiar on) 44 Qtyp Vs=0Vto10V,ls=-10mA
5.5 6.5 7.5 Q max
LEAKAGE CURRENTS Vop=13.2V,Vss=0V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=1V/10V,Vpo=10V/1V,
see Figure 28
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, Ip (Off) +0.1 nA typ Vs=1V/10V,Vo=10V/1V,
see Figure 28
0.4 +2 +12 nA max
Channel On Leakage, Io (On), Is (On) 0.1 nA typ Vs=Vp=1V/10V; see Figure 24
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vin1 2.0 V min
Input Low Voltage, Vin 0.8 V max
Input Current, I or linn 0.002 uA typ Vin = Vaenp or Vop
+0.1 HA max
Digital Input Capacitance, Cin 5 pF typ
DYNAMIC CHARACTERISTICS!
Transition Time, trransition 250 ns typ R.=300Q, C.=35pF
346 437 501 ns max Vs =8YV; see Figure 31
ton 250 ns typ R.=300Q, C.=35pF
358 445 512 ns max Vs =8V; see Figure 33
torr 135 ns typ R.=300Q, C.=35pF
178 212 237 ns max Vs =8YV; see Figure 33
Break-Before-Make Time Delay, to 125 ns typ R.=300Q, C.=35pF
50 ns min Vs1 =Vs2 =8V, see Figure 32
Charge Injection, Qv 80 pCtyp Vs=6V,Rs=00Q,C.=1nF;see

Figure 34
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ADG5436

Parameter 25°C  -40°Cto+85°C —40°Cto+125°C | Unit Test Conditions/Comments
Off Isolation -78 dB typ Ri=50Q,C.=5pF,f=1MHz
see Figure 27
Channel-to-Channel Crosstalk -58 dB typ Ri=50Q,C.=5pF,f=1MHz
see Figure 26
Total Harmonic Distortion + Noise 0.075 % typ Ri=1kQ, 6V p-p, f=20Hzto 20 kHz
see Figure 29
—3 dB Bandwidth 106 MHz typ R.=50Q, CL=5 pF; see Figure 30
Insertion Loss -1.3 dB typ Ri=50Q,C.=5pF f=1MHz
see Figure 30
Gs (Off) 22 pF typ Vs=6V,f=1MHz
Co (Off) 67 pF typ Vs=6V,f=1MHz
Cp (On), Cs (On) 85 pF typ Vs=6V,f=1MHz
POWER REQUIREMENTS Vop=13.2V
Iop 40 UA typ Digital inputs =0V or Vop
50 65 HA max
Voo 9/40 Vmin/Vmax | GND=0V,Vss=0V
' Guaranteed by design; not subject to production test.
36 V SINGLE SUPPLY
Vb =36V £+ 10%, Vss =0V, 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
Analog Signal Range 0V to Voo \Y
On Resistance, Ron 10.6 Qtyp Vs=0Vto30V,ls=-10mA;
see Figure 25
12 15 17 Q max Voo =324V,Vss=0V
On-Resistance Match 0.35 Qtyp Vs=0Vto30V,Ils=-10 mA
Between Channels, ARon
0.7 0.9 1.1 Q max
On-Resistance Flatness, Rriaton) 2.7 Qtyp Vs=0Vto30V,Is=—-10 mA
3.2 3.8 4.5 Q max
LEAKAGE CURRENTS Vop=39.6V,Vss=0V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=1V/30V,Vp=30V/1V;
see Figure 28
+0.25 0.75 +35 nA max
Drain Off Leakage, Ip (Off) +0.1 nA typ Vs=1V/30V,Vo=30V/1V;
see Figure 28
04  *2 +12 nA max
Channel On Leakage, Ib (On), Is (On) | £0.1 nA typ Vs=Vp=1V/30V, see Figure 24
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vinu 2.0 V min
Input Low Voltage, Vi 0.8 V max
Input Current, Iinc or linu 0.002 UA typ Vin = Vanp or Vop
+0.1 UA max
Digital Input Capacitance, Cin 5 pF typ
DYNAMIC CHARACTERISTICS!
Transition Time, trransiTion 174 ns typ R.=300Q, C.=35pF
246 270 303 ns max Vs =18V, see Figure 31
ton 180 ns typ R.=300Q, C.=35pF
247 270 301 ns max Vs =18V, see Figure 33
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ADG5436

Parameter 25°C -40°Cto+85°C —40°Cto+125°C | Unit Test Conditions/Comments
torr 127 ns typ R.=300Q, CL=35pF
179 193 215 ns max Vs =18V, see Figure 33
Break-Before-Make Time Delay, to 55 ns typ RL.=300Q, C.=35pF
18 ns min Vs1=Vs, = 18V; see Figure 32
Charge Injection, Qs 250 pCtyp Vs=18V,Rs=0Q, CL.=1nF;
see Figure 34
Off Isolation -78 dB typ R.=50Q,C.=5pF,f=1MHz
see Figure 27
Channel-to-Channel Crosstalk -58 dB typ R.=50Q,C.=5pFf=1MHz
see Figure 26
Total Harmonic Distortion + Noise 0.03 % typ R.=1kQ, 18V p-p,f=20Hzto
20 kHz; see Figure 29
—3 dB Bandwidth 98 MHz typ R.=50Q, C. =5 pF; see Figure 30
Insertion Loss -0.8 dB typ R.=50Q,C.=5pFf=1MHz
see Figure 30
Cs (Off) 19 pF typ Vs=18V,f=1MHz
Co (Off) 40 pF typ Vs=18V,f=1MHz
Cb (On), Cs (On) 78 pF typ Vs=18V,f=1MHz
POWER REQUIREMENTS Voo =39.6V
loo 80 UA typ Digital inputs =0V or Vop
100 130 PA max
Voo 9/40 Vmin/Vmax | GND=0V,Vss=0V
T Guaranteed by design; not subject to production test.
CONTINUOUS CURRENT PER CHANNEL, Sx OR Dx
Table 5.
Parameter 25°C 85°C 125°C Unit
CONTINUOUS CURRENT, Sx OR Dx
Voo =+15V,Vss=—-15V
TSSOP (6a = 112.6°C/W) 122 77 44 mA maximum
LFCSP (6,2 = 30.4°C/W) 217 116 53 mA maximum
Voo =420V, Vss=-20V
TSSOP (8,4 = 112.6°C/W) 130 80 45 mA maximum
LFCSP (6,2 = 30.4°C/W) 229 121 54 mA maximum
Vob=12V,Vss =0V
TSSOP (8,4 = 112.6°C/W) 84 56 36 mA maximum
LFCSP (6,4 = 30.4°C/W) 150 90 48 mA maximum
Vob=36V,Vss=0V
TSSOP (6a = 112.6°C/W) 110 70 42 mA maximum
LFCSP (6,4 = 30.4°C/W) 196 109 52 mA maximum
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ADG5436

ABSOLUTE MAXIMUM RATINGS

Ta = 25°C, unless otherwise noted.

Table 6.

Parameter Rating

Vop to Vss 48V

Voo to GND -0.3Vto+48V
Vss to GND +0.3Vto—-48V

Analog Inputs’
Digital Inputs’
Peak Current, Sx or Dx Pins

Continuous Current, Sx or Dx?
Temperature Range
Operating
Storage
Junction Temperature
Thermal Impedance, 6,a

16-Lead TSSOP (4-Layer
Board)

16-Lead LFCSP

Reflow Soldering Peak
Temperature, Pb Free

Vss—0.3VtoVop+0.3Vor
30 mA, whichever occurs first

Vss—0.3VtoVop+0.3Vor
30 mA, whichever occurs first

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

Data + 15%

—40°C to +125°C
—65°C to +150°C
150°C

112°C/W

30.4°C/W
260(+0/-5)°C

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

Only one absolute maximum rating can be applied at any
one time.

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

‘!ﬁ 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.

" Overvoltages at the INx, Sx, and Dx pins are clamped by internal diodes.
Current should be limited to the maximum ratings given.

2See Table 5.
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ADG5436

PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS

I o
INL[L] e [16] NC 3222
s1A [2] [15] NC e83Iq
D1 [3] [14] NC
PIN 1
s18 [4] ADG5436 3] Voo D1 1 o‘/_INDICATOR
TOP VIEW <5 ol
Vss [5] (ot to Scale) [12] 528 ADG5436
1
GND [6] [11] D2 Vss 3 TOP VIEW
GND 4 [l (Notto Scale)
NC [7] [10] s2A
NC [&] (o] N2 o
g
NC = NO CONNECT §

Figure 3. TSSOP Pin Configuration

Table 7. Pin Function Descriptions

NOTES

1. EXPOSED PAD TIED TO SUBSTRATE, Vgs.

2. NC = NO CONNECT.

Figure 4. LFCSP Pin Configuration

09204-004

Pin No.

TSSOP LFCSP Mnemonic Function

1 15 IN1 Logic Control Input 1.

2 16 S1A Source Terminal 1A. This pin can be an input or output.

3 1 D1 Drain Terminal 1. This pin can be an input or output.

4 2 S1B Source Terminal 1B. This pin can be an input or output.

5 3 Vss Most Negative Power Supply Potential.

6 4 GND Ground (0 V) Reference.

7,8,14t016 | 5,7,13,14 NC No Connect.

9 6 IN2 Logic Control Input 2.

10 8 S2A Source Terminal 2A. This pin can be an input or output.

11 9 D2 Drain Terminal 2. This pin can be an input or output.

12 10 S2B Source Terminal 2B. This pin can be an input or output.

13 1 Voo Most Positive Power Supply Potential.

N/A 12 EN Active High Digital Input. When this pin is low, the device is disabled and all switches are
off. When this pin is high, INx logic inputs determine the on switches.

EP Exposed Pad | The exposed pad is connected internally. For increased reliability of the solder joints and

maximum thermal capability, it is recommended that the pad be soldered to the substrate, Vss.

TRUTH TABLE FOR SWITCHES

Table 8. ADG5436 TSSOP Truth Table

INXx SxA SxB
0 Off On
1 On Off

Table 9. ADG5436 LFCSP Truth Table

EN INXx SxA SxB
0 X Ooff Off
1 0 Off On
1 1 On Off
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ADG5436

TYPICAL PERFORMANCE CHARACTERISTICS

12 T
Tp =25°C | Vpp = +10V Tp =25°C
w Vpp = +9V Vg =10V A
Vss =9V Vpp = 32.4V
DD -
"4 10 B Vgs = OV /P
N\ Vpp = +11V _| s \ Vpp f 36V \
_ 12 \ Vgg = -11V / _ N Vgs =0V
] c e
o /"\/\ [ i f /1 = 8 —
w10 N v w
[&] / (]
=z z
DS 8 IS 6 \
2 Vpp = +13.5V A 2 Voo = 39.6V
0 oD = @ Vgs = OV
w Vss =135V Vpp = +16.5V &
T 6 Vpp = +18V — UDD = H 200 x
g Vgg = -15V ss =16 Z 4
4
2
2
0 0
20 -15 -10 -5 0 5 10 15 20 3 0 5 10 15 20 25 30 35 40 45 §
< 3
Vs, Vb (V) 8 Vs, Vp (V) 8
Figure 5. On Resistance vs. Vs, Vo (Dual Supply) Figure 8. On Resistance vs. Vs, Vo (Single Supply)
12 | | 18
Vpp = +18V 16
10 Vss = -18V. '\ /
\ 14 AN
g — \/"/ & Ta = +125°C -
g s ) | v g 12 i —
w - Ll - o
Vpp = +22V Tp = +85°C
g Vpp =420V Voo = 2 \ A /|
Z v Iigy  Vss=2V g W ~— [ |~
SS
b 6 o . Ty = +25°C
%] [9]
w w
14 o - o
z . Z s Tp = —40°C //
o o
4
2
2 ['vpp = +15V
Tp =25°C Vgg = 15V
0 0
25 20 -15 -10 -5 0 5 10 15 20 25 8 -15 -10 -5 0 5 10 15 8
Vs, Vp (V) § Vs, Vp (V) §
Figure 6. On Resistance vs. Vs, Vo (Dual Supply) Included Figure 9.0n Resistance vs. Vb or Vs for Different Temperatures, £15 V Dual Supply
25 T T 16
Ta=25°C Vpp = +10V |
Vss =0V ¥DD = és.sv 14
Vpp = +9V Ty
20 N
12 B
: AN D P
8 15 N i § 10 T = +85°C
g — E |
2 f Vpp = 11V 2 Tp = +25°C
Y10 Vss =0V g I\ ! ]
o Vpp = 12V v r 6 Tp =—40°C
z Vgg = 0V Vpp = 13.2V z —_—
o Vgg = 0V o
4
5
2
Vpp = +20V
Vgg = —20V
0 0
0 2 4 6 8 10 12 14 g -20 -15 -10 -5 0 5 10 15 20 %
Vs, Vp (V) § Vs, Vp (V) 8
Figure 7. On Resistance vs. Vs, Vi (Single Supply) Figure 10. On Resistance vs. Vi or Vs for Different Temperatures, +20 V Dual Supply
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ON RESISTANCE (Q)

30

25

20

15

10

Vpp = 12V
Vss = OV
r/\\ /
\ Ta=+125C |
T
Ta = +85°C
/\\
Tp = +25°C
l—"N
TA =-40°C R /\
0 2 4 6 8 10 12
Vs, Vp (V)

LEAKAGE CURRENT (nA)

09204-142

Figure 11. On Resistance vs. Vb or Vs for Different Temperatures, 12 V Single Supply

ON RESISTANCE (Q)

\ r
_\\
~— Tp = +125°C
,\ Tp =+85°C
Tp = +25°C
\ Tp = —40°C
Vpp = 36V
Vgs = OV
0 5 10 15 20 25 30 35 40
Vs, Vp (V)

LEAKAGE CURRENT (nA)

09204-143

Figure 12. On Resistance vs. Vs (Vo) for Different Temperatures, 36 V Single Supply

LEAKAGE CURRENT (nA)

0.6

0.4

0.2

Figure 13. Leakage Currents vs. Temperature, £15 V Dual Supply

Vpp = +15V
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Vgias = +10V/I-10V
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TEMPERATURE (°C)

Ip, VAER
Ip (OFF) +— A >
Is (OFF) — +_|
0 25 50 75 100 125

LEAKAGE CURRENT (nA)

09204-047
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Figure 14. Leakage Currents vs. Temperature, +20 V Single Supply
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Figure 15. Leakage Currents vs. Temperature, 12V Single Supply
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Figure 16. Leakage Currents vs. Temperature, 36 V Single Supply
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Figure 17. Off Isolation vs. Frequency
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Figure 18. Crosstalk vs. Frequency
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Figure 31. Switching Times
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Figure 32. Break-Before-Make Time Delay tp

Vop Vss

Wommmmmmm ‘—\ VDD VSS
ENABLE / B
DRIVE (V) 7~ 50% 50% 47—( ) INx SxA

ov SxB

ton (EN) torr (EN)
0.9Vour —QOEN Dx (

OUTPUT Vin 5003 oND

Figure 33. Enable Delay, ton (EN), torr (EN)

V)N (NORMALLY
CLOSED SWITCH)

Vin (NORMALLY
OPEN SWITCH) +

CL
I 1nF v v
L out ouT \
= _r/ Qiny = Cp * AVoyr
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TERMINOLOGY

Iop
Iob represents the positive supply current.

Iss

Iss represents the negative supply current.

Vo, Vs

Vb and Vs represent the analog voltage on Terminal D and

Terminal S, respectively.

Rox
Ron represents the ohmic resistance between Terminal D and
Terminal S.

ARon
ARon represents the difference between the Rox of any two
channels.

Rerar (on)

Flatness that is defined as the difference between the maximum
and minimum value of on resistance measured over the specified
analog signal range is represented by Revar ony.

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
Vinu is the minimum input voltage for Logic 1.

Ive, Invm

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

Co (Off)

Cb (Off) represents the off switch drain capacitance, which is
measured with reference to ground.

Cs (Off)

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

Cp (On), Cs (On)

Cp (On) and Cs (On) represent on switch capacitances, which
are measured with reference to ground.

(O
Ci is the digital input capacitance.

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

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

to

to represents the off time measured between the 80% point of
both switches when switching from one address state to
another.

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.

Crosstalk

Crosstalk is a measure of unwanted signal that is coupled
through from one channel to another as a result of parasitic
capacitance.

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.

Total Harmonic Distortion + Noise (THD + N)
The ratio of the harmonic amplitude plus noise of the signal to
the fundamental is represented by THD + N.

AC Power Supply Rejection Ratio (ACPSRR)

ACPSRR is the ratio of the amplitude of signal on the output to the
amplitude of the modulation. This is a measure of the ability of
the part to avoid coupling noise and spurious signals that appear
on the supply voltage pin to the output of the switch. The dc voltage
on the device is modulated by a sine wave of 0.62 V p-p.
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TRENCH ISOLATION

In the ADG5436, an insulating oxide layer (trench) is placed
between the NMOS and the PMOS transistors of each CMOS
switch. Parasitic junctions, which occur between the transistors
in junction isolated switches, are eliminated, and the result is a
completely latch-up proof switch.

In junction isolation, the N and P wells of the PMOS and
NMOS transistors form a diode that is reverse-biased under
normal operation. However, during overvoltage conditions, this
diode can become forward-biased. A silicon controlled rectifier
(SCR) type circuit is formed by the two transistors causing a
significant amplification of the current that, in turn, leads to
latch-up. With trench isolation, this diode is removed, and the
result is a latch-up proof switch.
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APPLICATIONS INFORMATION

The ADG54xx family of switches and multiplexers provide a
robust solution for instrumentation, industrial, automotive,
aerospace and other harsh environments that are prone to latch-
up, which is an undesirable high current state that can lead to
device failure and persist until the power supply is turned off.
The ADG5436 high voltage switches allow single-supply

operation from 9 V to 40 V and dual supply operation from
+9 V to +22 V. The ADG5436 (as well as other select devices
within this family) achieves an 8 kV human body model ESD
rating, which provides a robust solution eliminating the need
for separate protect circuitry designs in some applications.
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OUTLINE DIMENSIONS
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Figure 36. 16-Lead Thin Shrink Small Outline Package [TSSOP]
(RU-16)
Dimensions shown in millimeters
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Figure 37. 16-Lead Lead Frame Chip Scale Package [LFCSP_WQ]
4 mm x 4 mm Body, Very Very Thin Quad

(CP-16-17)

Dimensions shown in millimeters

ORDERING GUIDE

Model’ Temperature Range Package Description Package Option
ADG5436BRUZ —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5436BRUZ-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5436BCPZ-REEL7 —40°C to +125°C 16-Lead Lead Frame Chip Scale Package [LFCSP_WQ] | CP-16-17

'Z =RoHS Compliant Part.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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