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ADG5408/ADG5409

R E

+15 VIR EIR
FRCHENRVIRY | Vop=+15 V£ 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 Vbb to Vg A%
On Resistance, Rox 13.5 Q typ Vs==+10V, Is=-10 mA; see Figure 26
15 18 22 Q max Vpp=+13.5V,Vgs=-135V
On-Resistance Match Between 0.3 Q typ Vs==10V, Ig=-10 mA
Channels, ARox
0.8 1.3 1.4 Q max
On-Resistance Flatness, Repat on) 1.8 Q typ Vs==10V, Ig=-10 mA
22 2.6 3 Q max
LEAKAGE CURRENTS Vpp=+16.5V, Vss=—-16.5V
Source Off Leakage, Is (Off) +0.05 nA typ Vs==+10V, Vp= F10 V; see Figure 29
+0.25 +1 +7 nA max
Drain Off Leakage, I (Off) +0.1 nA typ Vs==+10V, Vp= F10 V; see Figure 29
+0.4 +4 +30 nA max
Channel On Leakage, Ip (On), Is (On) +0.1 nA typ Vs=Vp==%10V, see Figure 25
+0.4 +4 +30 nA max
DIGITAL INPUTS
Input High Voltage, Viny 2.0 V min
Input Low Voltage, VinL 0.8 V max
Input Current, Ijnp or Iing 0.002 LA typ Vin = Vanp or Vpp
+0.1 HA max
Digital Input Capacitance, Cy 3 pF typ
DYNAMIC CHARACTERISTICS'
Transition Time, trransiTION 170 ns typ RL =300 Q, C, =35 pF
217 258 292 ns max Vs =10 V; see Figure 32
tox (EN) 140 ns typ RL =300 Q, C, =35 pF
175 213 242 ns max Vs =10 V; see Figure 34
torr (EN) 130 ns typ RL =300 Q, C, =35 pF
161 183 198 ns max Vs =10 V; see Figure 34
Break-Before-Make Time Delay, tp 50 ns typ RL =300 Q, C, =35 pF
16 ns min Vg1 = Vg, =10 V; see Figure 33
Charge Injection, Qm 115 pC typ Vs=0V,Rs=0Q, C_L=1nF,
see Figure 35
Off Isolation -60 dB typ Ry =50Q, C,=5pF, f=1MHz; see
Figure 28
Channel-to-Channel Crosstalk -60 dB typ Ry =50Q, C, =5 pF, f=1MHz; see
Figure 27
Total Harmonic Distortion + Noise 0.01 % typ Ry =1kQ, 15V p-p, f=20 Hz to 20 kHz;
see Figure 30
—3 dB Bandwidth RL=50Q, C. =5 pF; see Figure 31
ADG5408 50 MHz typ
ADG5409 87 MHz typ
Insertion Loss 0.9 dB typ R.=50Q,C.=5pF, f=1MHz;
Figure 31
Cs (Off) 15 pF typ Vs=0V,f=1MHz
Cp (Off)
ADG5408 102 pF typ Vs=0V,f=1MHz
ADG5409 50 pF typ Vs=0V,f=1MHz
Rev. 0 — 3/21 —




ADG5408/ADG5409

Parameter 25°C —40°C to +85°C  —40°C to +125°C | Unit Test Conditions/Comments
Cp (On), Cs (On)
ADG5408 133 pF typ Vs=0V,f=1MHz
ADG5409 81 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS Vpp=+16.5V, Vgs=-16.5V
Inp 45 LA typ Digital inputs =0 V or Vpp
55 70 MA max
Iss 0.001 HA typ Digital inputs =0 V or Vpp
1 HA max
Von/Vss £9/422 Vmin/Vmax | GND=0V
+20 VA EIR
FRCHEDSRVIRY | Vop=+20 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 A%
On Resistance, Rox 12.5 Q typ Vs==£15V, Is=—-10 mA; see Figure 26
14 17 21 Q max Vpp=+18V, Vgs=—-18 V
On-Resistance Match Between 03 Q typ Vs==£15V,Ig=-10 mA
Channels, ARon
0.8 1.3 14 Q max
On-Resistance Flatness, Repat on) 2.3 Q typ Vs=+15V,Ig=-10 mA
2.7 3.1 35 Q max
LEAKAGE CURRENTS Vpp =422V, Vgg=-22V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=%15V, Vp = F15 V; see Figure 29
+0.25 +1 +7 nA max
Drain Off Leakage, I (Off) +0.1 nA typ Vs=%£15V, Vp = F15 V; see Figure 29
+0.4 +4 +30 nA max
Channel On Leakage, Ip (On), Is (On) +0.1 nA typ Vs=Vp==£15V,; see Figure 25
+0.4 +4 +30 nA max
DIGITAL INPUTS
Input High Voltage, Viny 2.0 V min
Input Low Voltage, Vin 0.8 V max
Input Current, Iy or I 0.002 UA typ Vix = Vgnp or Vbp
+0.1 LA max
Digital Input Capacitance, Cy 3 pF typ
DYNAMIC CHARACTERISTICS?
Transition Time, trransiTION 160 ns typ Ry =300 Q, C, =35 pF
207 237 262 ns max Vs =10V, see Figure 32
ton (EN) 140 ns typ R, =300 Q, C,=35pF
165 194 218 ns max Vs =10 V; see Figure 34
torr (EN) 133 ns typ Ry =300 Q, C, =35 pF
153 174 189 ns max Vs =10V, see Figure 34
Break-Before-Make Time Delay, tp 38 ns typ R, =300 Q, C,=35pF
11 ns min Vsi1 = Vs, =10 V; see Figure 33
Charge Injection, Qm 155 pC typ Vs=0V,Rs=0Q, C_=1nF; see
Figure 35
Off Isolation —60 dB typ R.=50Q, C,=5pF, f=1MHz; see
Figure 28
Channel-to-Channel Crosstalk —60 dB typ R, =509, C,=5pF,f=1MHz
see Figure 27
Total Harmonic Distortion + Noise 0.012 % typ Ry =1kQ, 20V p-p, f=20 Hz to 20 kHz;
see Figure 30
—3 dB Bandwidth RL =50 Q, C, =5 pF; see Figure 31
ADG5408 50 MHz typ
ADG5409 88 MHz typ
Rev. 0 — 4/21 —
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Parameter 25°C —40°C to +85°C ~ —40°C to +125°C | Unit Test Conditions/Comments
Insertion Loss 0.8 dB typ RL.=50Q,C_L=5pF, f=1MHz
see Figure 31
Cs (Off) 17 pF typ Vs=0V,f=1MHz
Cp (Off)
ADG5408 98 pF typ Vs=0V,f=1MHz
ADG5409 48 pF typ Vs=0V,f=1MHz
Cp (On), Cs (On)
ADG5408 128 pF typ Vs=0V,f=1MHz
ADG5409 80 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS Vpp =122V, Vgs=-22V
Ibp 50 LA typ Digital inputs =0 V or Vpp
70 110 RA max
Iss 0.001 RA typ Digital inputs = 0 V or Vpp
Vbp/Vss +9/+22 V min/V ma GND=0V
X
VRREL LIRGE LAY, T A M TV E AL,
PREEF LARAE L 905, T A M TV AL,
12 VELER
FRZHENRWERY | 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, Ron 26 Q typ Vs=0V1to 10V, Is=-10 mA; see
Figure 26
30 36 42 Q max Vpp=10.8 V,Vgs=0V
On-Resistance Match Between 0.3 Q typ Vs=0Vto 10V, [s=—-10 mA
Channels, ARox
1 1.5 1.6 Q max
On-Resistance Flatness, Rpar on) 55 Q typ Vs=0Vtol0V,Ig=-10 mA
6.5 8 12 Q max
LEAKAGE CURRENTS Vpop =132V, V=0V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=1V/10V, Vp=10 V/1 V; see
Figure 29
+0.25 +1 +7 nA max
Drain Off Leakage, I, (Off) +0.1 nA typ Vs=1V/10V, Vp=10 V/1 V; see
Figure 29
+0.4 +4 +30 nA max
Channel On Leakage, I, (On), Is (On) +0.1 nA typ Vs=Vp=1V/10 V; see Figure 25
+0.4 +4 +30 nA max
DIGITAL INPUTS
Input High Voltage, Viny 2.0 V min
Input Low Voltage, Vin 0.8 V max
Input Current, Iy, or I 0.002 LA typ Vin = Vgnp O Vpp
+0.1 LA max
Digital Input Capacitance, Cix 3 pF typ
DYNAMIC CHARACTERISTICS'
Transition Time, ttransiTION 230 ns typ RL =300 Q, C. =35 pF
321 388 430 ns max Vs =8 V; see Figure 32
ton (EN) 215 ns typ Ry =300 Q, C, =35 pF
276 345 397 ns max Vs =8 V; see Figure 34
torr (EN) 134 ns typ Ry =300 Q, C, =35 pF
161 187 209 ns max Vs =8 V; see Figure 34
Break-Before-Make Time Delay, tp 118 ns typ Ry =300 Q, C, =35 pF
55 ns min Vs1 = Vs, =8 V; see Figure 33
Rev. 0 — 5/21 —




ADG5408/ADG5409

Parameter 25°C —40°C to +85°C —40°C to +125°C Unit Test Conditions/Comments
Charge Injection, Qm 45 pC typ Vs=6V,Rs=0Q, C_L=1nF; see
Figure 35
Off Isolation -60 dB typ R.=50Q,C.=5pF, f=1MHz
see Figure 28
Channel-to-Channel Crosstalk —60 dB typ R.=50Q,C. =5pF,f=1MHz
see Figure 27
Total Harmonic Distortion + Noise 0.1 % typ Ry =1kQ, 6 V p-p, f=20 Hz to 20 kHz;
see Figure 30
—3 dB Bandwidth RL =50 Q, C, =5 pF; see Figure 31
ADG5408 35 MHz typ
ADG5409 74 MHz typ
Insertion Loss -1.8 dB typ R.=50Q,C,=5pF, f=1MHz;
see Figure 31
Cs (Off) 22 pF typ Vs=6V,f=1MHz
Cp (Off)
ADG5408 119 pF typ Vs=6V,f=1MHz
ADG5409 59 pF typ Vs=6V,f=1MHz
Cp (On), Cs (On)
ADG5408 146 pF typ Vs=6V,f=1MHz
ADG5409 86 pF typ Vs=6V,f=1MHz
POWER REQUIREMENTS Vpp =132V
Ipp 40 LA typ Digital inputs =0 V or Vpp
50 65 LA max
Voo 9/40 Vmin/Vmax | GND=0V, Vgs=0V
VRREF ERFEL E T, T R ME TV EE A,
36 VEER
FRZHEDRWERY | Vpp=36 V£ 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 \%
On Resistance, Ron 14.5 Q typ Vs=0Vt030V,Ig=—-10mA; see
Figure 26
16 19 23 Q max Vpp =324V, Vss=0V
On-Resistance Match Between 0.3 Q typ Vs=0Vto30V,Is=-10mA
Channels, ARy
0.8 1.3 1.4 Q max
On-Resistance Flatness, Rrat on) 35 Q typ Vs=0Vto30V,Is=-10 mA
43 5.5 6.5 Q max
LEAKAGE CURRENTS Vpp=39.6 V, Vgs =0V
Source Off Leakage, Is (Off) +0.05 nA typ Vs=1V/30V, Vp =30 V/1V; see
Figure 29
+0.25 1 +7 nA max
Drain Off Leakage, I (Off) +0.1 nA typ Vs=1V/30V, Vp =30 V/1 V; see
Figure 29
+0.4 +4 +30 nA max
Channel On Leakage, I, (On), Is (On) +0.1 nA typ Vs=Vp=1V/30 V; see Figure 25
+0.4 +4 +30 nA max
DIGITAL INPUTS
Input High Voltage, Viny 2.0 V min
Input Low Voltage, Vin 0.8 V max
Input Current, Iy or I 0.002 LA typ Vin = Vgno O Vpp
+0.1 A max
Digital Input Capacitance, Cy 3 pF typ
DYNAMIC CHARACTERISTICS'
Transition Time, trransiTION 187 ns typ Ry =300 Q, C, =35 pF
Rev. 0 — 6/21 —




ADG5408/ADG5409

Parameter 25°C —40°C to +85°C —40°C to +125°C Unit Test Conditions/Comments
242 257 281 ns max Vs =18 V; see Figure 32
ton (EN) 160 ns typ Ry =300 Q, C, =35 pF
195 219 237 ns max Vs =18 V; see Figure 34
torr (EN) 147 ns typ RL =300 Q, C. =35 pF
184 184 190 ns max Vs =18 V; see Figure 34
Break-Before-Make Time Delay, tp 53 ns typ Ry =300 Q, C, =35 pF
17 ns min Vs1 = Vs, = 18 V; see Figure 33
Charge Injection, Qmy 150 pC typ Vs=18V,Rs=0Q, C_=1nF;
see Figure 35
Off Isolation —60 dB typ R.=50Q,C,=5pF,f=1MHz;
see Figure 28
Channel-to-Channel Crosstalk —60 dB typ R.=50Q,C,=5pF, f=1MHz;
see Figure 27
Total Harmonic Distortion + Noise 0.4 % typ Ry =1kQ, 18 V p-p, f=20 Hz to 20 kHz;
see Figure 30
—3 dB Bandwidth RL =50 Q, C, =5 pF; see Figure 31
ADG5408 45 MHz typ
ADG5409 76 MHz typ
Insertion Loss -1 dB typ R.=50Q,C.=5pF, f=1MHz
see Figure 31
Cs (Off) 18 pF typ Vs=18V, f=1MHz
Cp (Off)
ADG5408 120 pF typ Vs=18V,f=1MHz
ADG5409 60 pF typ Vs=18V,f=1MHz
Cp (On), Cs (On)
ADG5408 137 pF typ Vs=18V,f=1MHz
ADG5409 80 pF typ Vs=18V,f=1MHz
POWER REQUIREMENTS Vpp=39.6 V
Iop 80 HA typ Digital inputs = 0 V or Vpp
100 130 A max
Voo 9/40 Vmin/Vmax | GND=0V, Vgs=0V

PRREFLPRAE L E TN AT A M TV ER A,

Rev. 0 — 7121 —




ADG5408/ADG5409

FroRIH-Y DEHEER. SxF=IED
# 5.ADG5408
Parameter 25°C 85°C 125°C Unit
CONTINUOUS CURRENT, Sx OR D
Vpp=+15V, Vsg=—15V
TSSOP (04 = 112.6°C/W) 100 44 16 mA maximum
LFCSP (6,4 =30.4°C/W) 170 54 16 mMA maximum
Vpp=+20V, Vss=-20V
TSSOP (8j4 = 112.6°C/W) 106 45 16 mA maximum
LFCSP (0,4 =30.4°C/W) 178 55 16 mA maximum
Vpp =12V, V=0V
TSSOP (8j4 = 112.6°C/W) 81 39 15 mA maximum
LFCSP (0,4 =30.4°C/W) 140 51 16 mA maximum
Vpp =36V, V=0V
TSSOP (8,4 = 112.6°C/W) 104 44 16 mA maximum
LFCSP (0,4 =30.4°C/W) 175 55 16 mA maximum
% 6.ADG5409
Parameter 25°C 85°C 125°C Unit
CONTINUOUS CURRENT, Sx OR D
Vpp=+15V, Vsgg=-15V
TSSOP (8,4 = 112.6°C/W) 75 37 15 mA maximum
LFCSP (0,4 =30.4°C/W) 130 49 16 mA maximum
Vpp =420V, Vs =—20 V
TSSOP (04 = 112.6°C/W) 79 38 15 mMA maximum
LFCSP (6,4 = 30.4°C/W) 136 50 16 mA maximum
Vpp =12V, V=0V
TSSOP (04 = 112.6°C/W) 60 32 14 mA maximum
LFCSP (0,4 = 30.4°C/W) 105 44 16 mA maximum
Vpp=36V,Vss=0V
TSSOP (8j4 = 112.6°C/W) 78 38 15 mA maximum
LFCSP (0,4 =30.4°C/W) 133 50 16 mA maximum

Rev. 0
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xR K EMH

FEIZHEED /2R D | Ta=25°C,

=T

Parameter Rating

Vbp to Vs 48V

VDD to GND —0.3Vto+48V
Vgs to GND +03Vto—48V

Analog Inputs'
Digital Inputs'

Peak Current, Sx or D Pins
ADG5408

ADG5409

Continuous Current, Sx or D’
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 —-0.3Vto VDD +0.3Vor
30 mA, whichever occurs first

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

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

275 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

'Ax, EN, Sx,. D BV CTOMELIINEME A A —RTr I 7ENET,
I, HE SR RERBICHIR L T 230,

2k 5EBH,
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NOTES

. 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, Vgs.

-

09206-003

2.ADG5408 0 £ > EIE (TSSOP)
3.ADG5408 0 £ Bl (LFCSP)

% 8.ADG5408 M E > #AEE BA

v BE
TSSOP | LFCSP k=2 B
1 15 A0 nYy s -3y ha—LAM,
2 16 EN TITFA4T N ADTFIEAAS], B— LAULDE X FRAART f AZ—T L ENT, T
TOF X FIFIAAL v F « FT7INET, ™A - LD L E ATy 7 ANCELO A -
AL v FPRESNET,
3 1 Vss BEREN, HERT 7V r— 3 0Tl 7970 R~ THE,
4 2 S1 V—A B, ANFELIHDCEET L2 ENTEET,
5 3 S2 V=R e B2, ANERLFHANGEET DI ENTEET,
6 4 S3 V=R B3, ANFELIFIENCRET DL ENTEET,
7 5 S4 V=R s B4, ANETFHANCERET D LN TEET,
8 6 D RLAy By, ZOEUE, ANEEEHACHETIZENTEET,
9 7 S8 V=R e B8 ANELIIHANEET DI ENTEET,
10 8 S7 V=R BT, ANERLIIENCRET DL ENTEET,
11 9 S6 V—Z ¥ 6, ANEIIH ﬁmxia“é EWTEET,
12 10 S5 V=R BV 5, ANERITENCRETHZ N TEET,
13 11 Vbp IEBWEA,
14 12 GND 75U R YTy L AOV),
15 13 A2 Yy - arhra—v AL,
16 14 Al nYy s -3y ha—LAM,
EP T AR— T AR—=AR « Ny RIFWNEE TR SN COE T, N X EROGBEMEEBGED 2 Ls¥ 57
TR %y WIZ, 2Oy REYT AR L—k Vgl FMITT5 2 LR HERS R ET,
ke
% 9.ADG5408 HEIB{EFR
A2 Al A0 EN On Switch
X X X 0 None
0 0 0 1 1
0 0 1 1 2
0 1 0 1 3
0 1 1 1 4
1 0 0 1 5
1 0 1 1 6
1 1 0 1 7
1 1 1 1 8
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NOTES

1. 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, Vgg.
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6 4 S3A V=R s BV 3A, TOENE, ANERIRHDICHRET L ENTEET,
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8 6 DA FLAy - B A, ANEIFHNICRET D ENTEET,
9 7 DB RLA v« BV B, ADEFHACERETHZ ENTEET,
10 8 S4B V=R« BEU4B, ZOEUIE, ANEIFHANCEET DI ENTEET,
11 9 S3B V—RA -« EV3B, 2O, ANEITHACERET D N TEET,
12 10 S2B V=R« BV 2B, ZOEUIE, ANERIEIHACHET S ENTEET,
13 11 SIB V=R« EUIB, ZOE U, ANEIFHANEET DI ENTEET,
14 12 Vbp EEREN,
15 13 GND 779 R 77 L A0OV),
16 14 Al oYy s -3 ha—LAT,
EP T AR— | TT AR=XR %y IR CER SN TWET, N A EROEENE S BGEN Zm LS50
AR Ry |12, ZORYy REYT A RL— b Vgl ZRT45 2 LR S E T,
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Model' Temperature Range Package Description Package Option
ADG5408BRUZ —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5408BRUZ-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADGS5408BCPZ-REEL7 —40°C to +125°C 16-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-16-17
ADG5409BRUZ —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5409BRUZ-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG5409BCPZ-REEL7 —40°C to +125°C 16-Lead Lead Frame Chip Scale Package [LFCSP_VQ] CP-16-17
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