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ADG5412/ADG5413

RRE

15 VIl ER
BRICHEN2WRY | Vpp=+15V £10%, Vss=-15V+10%, GND=0V,
=1
Parameter 25°C —40°C to +85°C ~ —40°C to +125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range Vpp to Vsg \%
On Resistance, Roy 9.8 Q typ Vs==10V,Ig=-10 mA;
see Figure 24
11 14 16 Q max Vpp=+13.5V, Vgs=-135V
On-Resistance Match Between Channels, ARoy 0.35 Q typ Vs==+10V, Ig=-10 mA
0.7 0.9 1.1 Q max
On-Resistance Flatness, Repat on) 1.2 Q typ Vs==+10V, Ig=-10 mA
1.6 2 2.2 Q max
LEAKAGE CURRENTS Vpp=+16.5V, Vss=-16.5V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=%£10V,Vp= F10V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, I, (Off) +0.05 nA typ Vs=+£10V,Vp= F10V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Channel On Leakage, Ip (On), Is (On) +0.1 nA typ Vs=Vp==10V; see Figure 23
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vinn 2.0 V min
Input Low Voltage, Vin, 0.8 V max
Input Current, Iing, or Iivg 0.002 RA typ Vin = Vgnp o Vpp
+0.1 LA max
Digital Input Capacitance, Ciy 2.5 pF typ
DYNAMIC CHARACTERISTICS'
ton 170 ns typ RL =300 Q, C.=35pF
202 236 262 ns max Vs =10 V; see Figure 31
torr 120 ns typ RL =300 Q, C. =35 pF
145 170 182 ns max Vs =10 V; see Figure 31
Break-Before-Make Time Delay, tp 15 ns typ RL =300 Q, C. =35 pF
(ADG5413 Only)
6 ns min Vg1 = Vs, =10 V; see Figure 30
Charge Injection, Qny 240 pC typ Vs=0V,Rs=0Q, C_=1nF;
see Figure 32
Off Isolation =78 dB typ RL=50Q, C.=5pF, f=1MHz; see
Figure 26
Channel-to-Channel Crosstalk =70 dB typ RL=50Q, CL=5pF, f=1MHz; see
Figure 25
Total Harmonic Distortion + Noise 0.009 % typ Ry =1kQ, 15V p-p,f=20Hz to
20 kHz; see Figure 28
—3 dB Bandwidth 167 MHz typ RL =50 Q, C, =5 pF; see Figure 29
Insertion Loss -0.7 dB typ RL=50Q, CL=5pF, f=1MHz; see
Figure 29
Cs (Off) 18 pF typ Vs=0V,f=1MHz
Cp (Off) 18 pF typ Vs=0V,f=1MHz
Cp (On), Cs (On) 60 pF typ Vs=0V,f=1MHz
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ADG5412/ADG5413

Parameter 25°C —40°C to +85°C ~ —40°C to +125°C | Unit Test Conditions/Comments
POWER REQUIREMENTS Vpp =+16.5V, Vgs=-16.5V
Inp 45 HA typ Digital inputs = 0 V or Vpp

55 70 LA max
Iss 0.001 LA typ Digital inputs = 0 V or Vpp
1 LA max
Vop/Vss +9/+22 V min/Vmax | GND=0V

VR ERAELETAL AT X MITOE A

+20 VEER
BHZHEEDRWVIRY . Vpp =420 V£ 10%. Vss=-20V +10%. GND=0V,
=2
Parameter 25°C —40°C to +85°C —40°C to +125°C Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range Vbb to Vg v
On Resistance, Roy 9 Q typ Vs=%15V,Is=-10 mA;
see Figure 24
10 13 15 Q max Vpp=+18V, Vss=—18V
On-Resistance Match Between Channels, 0.35 Q typ Vs=%x15V,[g=-10 mA
ARox
0.7 0.9 1.1 Q max
On-Resistance Flatness, Repat on) 1.5 Q typ Vs=+15V, Ig=-10 mA
1.8 2.2 2.5 Q max
LEAKAGE CURRENTS Vpp =122V, Vss=—22V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=%£15V,Vp=F15V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, I, (Off) +0.05 nA typ V=15V, Vp=F15V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Channel On Leakage, I, (On), Is (On) +0.1 nA typ Vs=Vp==+15V; see
Figure 23
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vinu 2.0 V min
Input Low Voltage, Vin. 0.8 V max
Input Current, Iing or Iivg 0.002 LA typ Vin = Vgnp 0 Vpp
+0.1 HA max
Digital Input Capacitance, Cy 2.5 pF typ
DYNAMIC CHARACTERISTICS'
ton 158 ns typ Ry =300 Q, C.=35pF
187 217 240 ns max Vs =10 V; see Figure 31
torr 110 ns typ Ry =300 Q, C,=35pF
138 154 170 ns max Vs=10V; see Figure 31
Break-Before-Make Time Delay, tp 12 ns typ Ry =300 Q, C.=35pF
(ADG5413 Only)
5 ns min Vsi = Vs =10V, see
Figure 30
Charge Injection, Quy 310 pC typ Vs=0V,Rs=0Q,C_=1nF;
see Figure 32
Off Isolation =78 dB typ RL=509Q,C_=5pF, f=1MHz; see
Figure 26
Channel-to-Channel Crosstalk =70 dB typ R.=50Q,C.=5pF, f=1MHz;
see Figure 25
Total Harmonic Distortion + Noise 0.007 % typ Ry =1k€Q,20 V p-p, f=20Hzto
20 kHz; see Figure 28
—3 dB Bandwidth 160 MHz typ RL=50Q, CL=5pF;
see Figure 29
Rev. 0 — 4/19 —
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Parameter 25°C —40°C to +85°C —40°C to +125°C Unit Test Conditions/Comments
Insertion Loss -0.6 dB typ RL=50Q,CL=5pF, f=1MHz;
see Figure 29
Cs (Off) 17 pF typ Vs=0V,f=1MHz
Cp (Off) 17 pF typ Vs=0V,f=1MHz
Cp (On), Cs (On) 60 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS Vpp =422V, Vgs=-22V
Ipp 50 LA typ Digital inputs =0 V or Vpp
70 110 HA max
Iss 0.001 HA typ Digital inputs =0 V or Vpp
Vbp/Vss +9/+£22 V min/V max GND=0V
VRREF ERRAE L E TN T A MI TV ER A,
12 VEEEL
BRIZHEN2WIRY | Vpp=12V£10%, Vss=0V, GND=0V,
= 3.
Parameter 25°C —40°C to +85°C —40°C to +125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range 0V to Vpp \%
On Resistance, Roy 19 Q typ Vs=0Vtol10V,Ig=—-10 mA;
see Figure 24
22 27 31 Q max Vpp =108V, Vgs=0V
On-Resistance Match Between Channels, ARoy 0.4 Q typ Vs=0Vtol0V,Ig=-10 mA
0.8 1 1.2 Q max
On-Resistance Flatness, Rrpat o) 4.4 Q typ Vs=0Vtol10V,Is=-10 mA
5.5 6.5 7.5 Q max
LEAKAGE CURRENTS Vpp=132V, V=0V
Source Off Leakage, s (Off) +0.05 nA typ Vs=1V/10V,Vp=10V/1V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, I, (Off) +0.05 nA typ Vs=1V/I0V,Vp=10V/1V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Channel On Leakage, I (On), Is (On) +0.1 nA typ Vs=Vp=1V/10V; see
Figure 23
+0.4 +2 +12 nA max
DIGITAL INPUTS
Input High Voltage, Vinn 2.0 V min
Input Low Voltage, Vin, 0.8 V max
Input Current, Ijn or Iing 0.002 LA typ Vin = Vanp or Vpp
+0.1 LA max
Digital Input Capacitance, Cy 2.5 pF typ
DYNAMIC CHARACTERISTICS'
ton 225 ns typ RL =300 Q, C, =35 pF
296 358 403 ns max Vs =8V, see Figure 31
torr 150 ns typ R. =300 Q, C. =35 pF
187 222 247 ns max Vs =28V;see Figure 31
Break-Before-Make Time Delay, tp 70 ns typ Ry =300 Q, C,=35pF
(ADG5413 Only)
38 ns min Vg1 = Vg, =8V, see Figure 30
Charge Injection, Qn; 95 pC typ Vs=6V,Rs=0Q,C.=1nF;
see Figure 32
Off Isolation =78 dB typ RL=50Q,C.L=5pF,f=1MHz
see Figure 26
Channel-to-Channel Crosstalk =70 dB typ RL=50Q, C_=5pF, f=1MHz; see
Figure 25
Total Harmonic Distortion + Noise 0.07 % typ RL=1kQ, 6 V p-p, f=20Hz to
20 kHz; see Figure 28
Rev. 0 — 5/19 —




ADG5412/ADG5413

Parameter 25°C —40°C to +85°C —40°C to +125°C | Unit Test Conditions/Comments
—3 dB Bandwidth 180 MHz typ Ry =50 Q, C. =5 pF; see Figure 29
Insertion Loss -1.3 dB typ R.=50Q, C,=5pF, f=1MHz; see

Figure 29
Cs (Off) 22 pF typ Vs=6V,f=1MHz
Cp (Off) 22 pF typ Vs=6V,f=1MHz
Cp (On), Cs (On) 58 pF typ Vs=6V,f=1MHz

POWER REQUIREMENTS Vpp=132V

Inp 40 LA typ Digital inputs =0 V or Vpp
65 HA max
Vb 9/40 V min/V GND=0V,Vsx=0V
max

VRREF ERRAEL E T, T A MITTOER A,

36 VELER

BRIZHREN2WIRY | Vpp=36V£10%, Vss=0V, GND=0V,

= 4.

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

ANALOG SWITCH
Analog Signal Range 0V to Vpp A\

On Resistance, Roy 10.6 Q typ Vs=0Vto30V,I[s=—-10mA;
see Figure 24
12 15 17 Q max Vpp =324V, V=0V
On-Resistance Match Between Channels, ARoy 0.35 Q typ Vs=0Vto30V,Is=-10 mA
0.7 0.9 1.1 Q max
On-Resistance Flatness, Rrpaton) 2.7 Q typ Vs=0Vto30V,Ig=-10mA
32 3.8 4.5 Q max
LEAKAGE CURRENTS Vpp=39.6V,Vss=0V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=1V/30V,Vp=30V/1V;
see Figure 27
+0.25 +0.75 +3.5 nA max
Drain Off Leakage, I, (Off) +0.05 nA typ Vs=1V/30V,Vp=30V/1V,
see Figure 27
+0.25 +0.75 +3.5 nA max
Channel On Leakage, I (On), Is (On) +0.1 nA typ Vs=Vp=1V/30V, see
Figure 23
+0.4 +2 +12 nA max

DIGITAL INPUTS
Input High Voltage, Vinn 2.0 V min
Input Low Voltage, Vin, 0.8 V max
Input Current, Ijn or Iing 0.002 LA typ Vin = Venp or Vpp

+0.1 HA max
Digital Input Capacitance, Cy 2.5 pF typ
DYNAMIC CHARACTERISTICS'
ton 180 ns typ Ry, =300 Q, C.=35pF
220 230 248 ns max Vs =18V, see Figure 31
torF 130 ns typ Ry =300 Q, C. =35 pF
169 167 174 ns max Vs =18 V; see Figure 31
Break-Before-Make Time Delay, tp 25 ns typ R.=300Q, C,=35pF
(ADGS5413 Only)
8 ns min Vs1 = Vs, = 18 V; see Figure 30
Charge Injection, Qmy 280 pC typ Vs=18V,Rs=0Q, C. =1 nF;
see Figure 32
Off Isolation -78 dB typ R.=50Q,C.L=5pF, f=1MHz;
see Figure 26
Channel-to-Channel Crosstalk =70 dB typ R.=50Q,C.L=5pF, f=1MHz;
Rev. 0 — 6/19 —




ADG5412/ADG5413

Parameter 25°C —40°C to +85°C  —40°C to +125°C Unit Test Conditions/Comments
Figure 25
Total Harmonic Distortion + Noise 0.03 % typ Ry =1kQ, 18 V p-p, =20 Hz to 20
kHz; see Figure 28
—3 dB Bandwidth 174 MHz RL =50 Q, C, =5 pF; see Figure 29
typ
Insertion Loss -0.8 dB typ Ry =50Q,C.L=5pF, f=1MHz;
see Figure 29
Cs (Off) 18 pF typ Vs=18V,f=1MHz
Cp (Off) 18 pF typ Vs=18V,f=1MHz
Cp (On), Cs (On) 58 pF typ Vs=18V,f=1MHz
POWER REQUIREMENTS Vpp=39.6 V
Ipp 80 LA typ Digital inputs = 0 V or Vpp
100 130 LA max
Vb 9/40 V min/ GND=0V,Vgs=0V
V max
VRGN REE LR T A M TV EE AL
FroRIHT-Y DEBER. SxF=I&Dx
= 5.
Parameter 25°C 85°C 125°C Unit
CONTINUOUS CURRENT, Sx OR Dx
Vpp=+15V, Vgs=—15V
TSSOP (0,4 = 112.6°C/W) 89 59 37 mA maximum
LFCSP (0;4 = 30.4°C/W) 160 94 49 mA maximum
Vpp =120V, Vgs=-20 V
TSSOP (0,4 = 112.6°C/W) 95 63 39 mA maximum
LFCSP (0;4 = 30.4°C/W) 170 98 50 mA maximum
Vpp=12V,Vss=0V
TSSOP (0,4 = 112.6°C/W) 61 43 29 mA maximum
LFCSP (0;4 = 30.4°C/W) 110 70 42 mA maximum
Vpp=36V,Vss=0V
TSSOP (0,4 = 112.6°C/W) 80 54 35 mA maximum
LFCSP (0,4 = 30.4°C/W) 144 87 47 mA maximum

Rev. 0
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Parameter Rating

Vbp to Vss 48V

VDD to GND —03Vto+48V
Vs to GND +03Vto—48V

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

Continuous Current, Sx or Dx>
Temperature Range
Operating
Storage
Junction Temperature
Thermal Impedance, 04
16-Lead TSSOP (4-Layer Board)
16-Lead LFCSP (4-Layer Board)

Reflow Soldering Peak
Temperature, Pb Free

Vss —-03Vto VDD +0.3 Vor
30 mA, whichever occurs first

Vss —-03Vto VDD +0.3 Vor
30 mA, whichever occurs first

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

Data + 15%

—40°C to +125°C
—65°C to +150°C
150°C

112.6°C/W
30.4°C/W
260(+0/~5)°C
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IN1 [1]
D1 [2]
s1[3]
Vss [4]
GND [5]
s4[6]
D4 [7]
IN4 [8]

NC = NO CONNECT

[16] IN2
[15] D2

ADG5412/ 4152
ADG5413 [13] Voo

TOP VIEW [12] NC
(Not to Scale)

[11] 53
[10] D3
[9]IN3
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S
1. EXPOSED PAD TIED TO SUBSTRATE, Vgs.
2. NC = NO CONNECT.
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ewL3e

PIN 1
o 4" INDICATO|

ADG5412/
ADG5413
TOP VIEW

IN3 7
D3

09202-003

3.LFCSP £ V&

v BE
TSSOP LFCSP k=2 B
1 15 INI nYy s earhka—L AN,
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4 2 Vss BEIREN,
5 3 GND 757 R 77 L AWOV),
6 4 S4 V—A e B4, ASTEIIHIN THZENTEET,
7 5 D4 RLAg v - B4, ATTERLIFHIL THIEMTEET,
8 6 IN4 nYy s e arha—/LAJ 4,
9 7 IN3 nYy s «aryhka—/IL A3,
10 8 D3 KLA v Br 3, ADEIEHI THIENTEET,
11 9 S3 V=R e B3, ANELIFHADCERET D ENTEET,
12 10 NC KB,
13 11 Vbp IERERENL,
14 12 S2 VA s B2, ANERIIHACRET DT ENTEET,
15 13 D2 FoAr - B2, ANERFHANCERET D N TEET,
16 14 IN2 oYy s sarha—IL A2,
EP T AR—=AR X | ZJ AR=Z R« Xy RENETER SN TWET, N A EEROEENM & 2210 1
v R DD, 2Oy REFT AL — bk Vgl EHTT 52 LR snEd,

% 8.ADG5412 D EIR{ER

INx Switch Condition
1 On
0 Off

% 9.ADG5413 N EIR{ER

INx S1, S4 S2,S3
0 Off On

1 On Off
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Model' Temperature Range Package Description Package Option
ADGS5412BRUZ —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5412BRUZ-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5412BCPZ-REEL7 —40°C to +125°C 16-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-16-17
ADG5413BRUZ —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADGS5413BRUZ-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5413BCPZ-REEL7 —40°C to +125°C 16-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-16-17
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