ANALOG
DEVICES

3/5/x5v04/8 0 0000

cMostOOoOooooooOOn

ADG658/ADG659

oo

OO00:+2VO16V

oo00D:2012V

O0O00000:-40°CO+125°C

ooooo:01nADDO

OO00D0D0oO00ooooOoO:45Q

O00toO0O0ODODOOOOOOOO

810000000 : ADG658

41000000000:ADG659

16 00 LFCSP/TSSOP/QSOP O OO OODODOO

ooo0o:01 uW(typ)O O

TTL/CMOS OO OO

74HCA4051/74HC4052 0 O O MAX4051/MAX4052/
MAX4581/MAX4582 0 0 000000 O00OOOOOO

oboooooon

obooboooogooo

oooboooo
gbooooooooboboooogon
gboobooooogoo

gooooo
obobooooboobobobooooo
ooobooooo
obobobobooobooooboobo
oboooooogo

oo

ADG6580 ADGesOL I O OO oooaoan
ubgb4buoboboobooboabdatdceMostd
Uooooboo0o0o0oO0ooonoADGessOO30OOoOn
oobooobDooboooboaAodAlDA20000DO0OC
gogoogoo@siosy)ypooiboooooooban
gbogADpGesSU 020000 00000O000000
gboaAodAldDOOO0OO0OO0OO4000000000
gboobouopgdoababogan
oobOOoO0O0OENODOO0ODOO0OO0O0O00O00D0O00D00
oobooboooOooobOoooobooobooobobooon
gobobooboboboboboobobooboon
aoad

oobooboooOooobOoooobooobooobobooon
gobobooboboboboboobobooboon
ugbobooooobboooobooobbooooobooa
gobbooobobooobboooobooooboooao
ugbobuoobodobobobuobtooboababoan
oobooboooOooobOoooobooobooobobooon
ooboboobooboooooobooboooobooog
god

oono
gboooboobooobooboobobooooboobosvd

7+rog

FAICE
Th, F
LtHYFE
ITELZE

gooooao

ADG658
$1

S8
|
|

D

10F 8
DECODER

ADG659

s1AQ—o’I/A—

1
saA( ,—I—OI IA_
| |
| |
| |
|
|

S1BO—C/A—|—

I
1
S4BO—|—0)|/‘—

10F 4
DECODER

) DA

) DB

L& b

A0 A1 A2 EN A0 A1 EN

03273-0-001

SWITCHES SHOWN FOR A LOGIC 1 INPUT

1.

4vObOooooobooboooooobooooboa
+svOooooog«+ssvoooogoTrL/ eMoso oo
ooboobooooog

ADG6580 ADG6590 [0 1600 O TSSOP/ QSorU O O OO0 T
gbdledlO4mmx4mmIFCSPUOOOOOOOOU
ooood

gooooooao

. 00000000000000000ADG6580
ADG6590 0000000045V +5VI+3V D
0000000000000000000000
oooo

2. 0000000-40°CO+125°CO 00

00000:0.1 pW (typ)D O

1600 4mmx4mmLFCSPO 000001600

TSSOPOOOOOOOO 1600 QSOPI OO0

ooooooooo

W

CTNA EXE, RETIEBHEETERCE23DTHLILEHLTVEIT A, ZDIFRD
LT, HBHIVEFAICL - TELIE=ZFORFHCZOMOEFORFIEHLT—UOEFEEAENE
fz. 70T - TAA AR ORKHELBRHHFOEFNOEAEARNELEBRNICHFHET 20T
th, EHE, PELGCERINSGSANHY T, AELHOBES LUVBHEERIL. BHOFE
ED

MBARET—8Y— & REVISION A WEENHY £T. RFOARICOVTIE, HERETSRCES

W,
Rev. B

©2004-2009 Analog Devices, Inc. All rights reserved.

X

7307 « FINA XA EHT

KBRE R/ T532-0003

%/ T105-6891 FHREEXERE 1-16-1

5 03 (5402) 8200
AR RBRHRIIKER 3-5-36 HARNIZA 2T —
55 06 (6350) 6868

—a—EFTMEYTIREZT—EL



ADG658/ADG659

0 O

L0 00 ettt ettt bt s e 1

OO0 00000 ettt 1

OO0 0000 ittt 1

L0 00 ettt bbbt bt 1

OO0 00000 ittt 1

O OO0 ettt s 2

PP 3
L0 D0 D ettt 3
SV OO toto e 5
27VO3O6VUOOD coiiiiieeeeeeeeese e 7

gooo

2/09—Rev. A to Rev. B

Changes to Ordering Guide ..........cccoveeeriieiiiiieneeieeeeeeeeen 20

7/04—Rev. 0 to Rev. A

Updated Format..........coceveeviinienenienienenicneeeneee Universal

Added QSOP Package Outling ..........cccocceevveieneenieeeenieeee 20

Changes to Ordering Guide .........cccceveererviereeninieneeeneeens 20

3/03—Rev. 0: Initial Version

Rev. B 0 2/200

OOODOODO ti e 9
ESD U O D it 9
000000000000 e 11
OOODOODOODO e 13
O OODOD e 16
OO DD e 19
OOODOODOODO e 20



ADG658/ADG659

0 d

oon
0000000000 Vpp=+5V£10%0 Vgg=—-5V+10%0GND=0VOI
=1
B Version Y Version
—40°C —40°C
Parameter +25°C to +85°C  to+125°C Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range VgstoVpp | V Vpp=14.5V,Vgg=—45V
On Resistance (Ron) 45 Q typ Vs=+4.5V, Is =1 mA; see Figure 21
75 90 100 Q max
On Resistance Match between 1.3 Q typ
Channels (ARgy) 3 3.2 3.5 Q max Vg=3.5V,[g=1mA
On Resistance Flatness (Rg aron)) 10 Q typ Vop=15V, Vgg=-5YV,
16 17 18 Q max Vg=23V,Ig=1mA
LEAKAGE CURRENTS Vpp=+5.5V,Vgs=-55V
Source OFF Leakage I5 (OFF) +0.005 nA typ Vp=+4.5V, Vg= F 4.5V, see Figure 22
+0.2 +5 nA max
Drain OFF Leakage I, (OFF) +0.005 nA typ Vp=+4.5V,Vg= F 4.5V, see Figure 23
ADG658 +0.2 +5 nA max
ADG659 +0.1 +2.5 nA max
Channel ON Leakage Ip, Is (ON) +0.005 nA typ Vp =Vg=+4.5V; see Figure 24
ADG658 +0.2 +5 nA max
ADG659 +0.1 +2.5 nA max
DIGITAL INPUTS
Input High Voltage, Ving 2.4 V min
Input Low Voltage, Vine 0.8 V max
Input Current
Iine or Iing 0.005 LA typ Vin =V or Ving
+1 LA max
Cin, Digital Input Capacitance 2 pF typ
DYNAMIC CHARACTERISTICS'
tTRANSITION 80 ns typ Ry =300 Q, C. =35pF
115 140 165 nsmax | Vg=3V;see Figure 25
ton (EN) 80 nstyp | R=300Q, Cp=35pF
115 140 165 ns max Vs =3V, see Figure 27
torr (EN) 30 nstyp | Ru=300Q, C,=35pF
45 50 55 ns max Vs =3V; see Figure 27
Break-Before-Make Time Delay, tggy | 50 ns typ Ry =300 Q, C. =35 pF
10 ns min Vs1 = Vg =3V, see Figure 26
Charge Injection 2 pC typ Vs=0V,Rg=0Q,
4 pCmax | C_ =1 nF; see Figure 28
RL =50 Q, C_ =5 pF, f=1 MHz; see Figure
Off Isolation =90 dB typ 29
Total Harmonic Distortion, THD + N 0.025 % typ R =600 Q, 2V p-p, f=20 Hz to 20 kHz
Channel-to-Channel Crosstalk RL =50 Q, C_ =5 pF, f=1 MHz; see Figure
(ADG659) =90 dB typ 31
—3 dB Bandwidth
MHz
ADG658 210 typ Ry =50 Q, C, =5 pF; see Figure 30
MHz
ADG659 400 typ
Rev.B 0 3/200




ADG658/ADG659

B Version Y Version
—40°C —40°C

Parameter +25°C to +85°C  to+125°C Unit Test Conditions/Comments
Cs (OFF) 4 pF typ f=1MHz
Cp (OFF)
ADG658 23 pF typ f=1MHz
ADG659 12 pF typ f=1MHz
Cp, Cs (ON)
ADG658 28 pF typ f=1MHz
ADG659 16 pF typ f=1MHz
POWER REQUIREMENTS Vpp=+5.5V,Vgg=-5.5V
Ipp 0.01 LA typ Digital Inputs=0Vor 5.5V
1 LA max
Iss 0.01 LA typ Digital Inputs=0Vor 55V
1 LA max
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ADG658/ADG659

svOO0Od
O000bod0ooddvVp=5V+10%0 Vs=0VLOGND=0VUO
* 2.
B Version Y Version
—40°C —40°C
Parameter +25°C to +85°C to +125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range 0to Vpp \' Vpop=4.5V,Vgs=0V
On Resistance (Roy) 85 Q typ Vs=0Vto4.5V,Is=1mA; see Figure 21
150 160 200 Q max
On Resistance Match between 4.5 Q typ Vs=3.5V,Ig=1mA
Channels (ARoy) 8 9 10 Q max
On Resistance Flatness (Rgparon)) 13 14 16 Q typ Vob=5V,Vgs=0V,Vg=15Vto4V,Ig=1
mA
LEAKAGE CURRENTS Vpop=55V
Source OFF Leakage I (OFF) +0.005 nA typ Vs=1V/4.5V,Vp=4.5V/1V, see Figure 22
+0.2 +5 nA max
Drain OFF Leakage I (OFF) +0.005 nA typ Vg=1V/4.5V,Vp=4.5V/1V, see Figure 23
ADG658 +0.2 +5 nA max
ADG659 +0.1 +2.5 nA max
Channel ON Leakage Ip, Is (ON) +0.005 nA typ Vs=Vp=1Vor4.5YV, see Figure 24
ADG658 +0.2 +5 nA max
ADG659 +0.1 +2.5 nA max
DIGITAL INPUTS
Input High Voltage, Vinu 2.4 V min
Input Low Voltage, Vinp 0.8 V max
Input Current
Iine or Iivg 0.005 HA typ Vin =V or Ving
+1 LA max
C, Digital Input Capacitance 2 PF typ
DYNAMIC CHARACTERISTICS'
tTRANSITION 120 ns typ Ry =300 Q, C_. =35 pF
200 270 300 ns max Vs =3V, see Figure 25
ton (EN) 120 ns typ Ry =300 Q, C =35 pF
190 245 280 ns max Vg =3V, see Figure 27
torr (EN) 35 ns typ Ry =300 Q, C =35 pF
50 60 70 ns max Vs =3V; see Figure 27
Break-Before-Make Time Delay, 100 ns typ Ry =300 Q, C, =35 pF
teBM
10 ns min Vs1 = Vg =3V; see Figure 26
Charge Injection 0.5 pC typ Vg=2.5V,Rs=0Q, C. =1 nF; see Figure 28
1 pC max
Off Isolation =90 dB typ Ry =50 Q, C. =5 pF, f=1 MHz; see Figure 29
Channel-to-Channel Crosstalk =90 dB typ RL =50 Q, C_ =5 pF; f=1 MHz; see Figure 31
(ADG659)
—3 dB Bandwidth
ADG658 180 MHz typ | R =50 Q, C. =5 pF; see Figure 30
ADG659 330 MHz typ
Cs (OFF) 5 pF typ f=1MHz
Cp (OFF)
ADG658 29 pF typ f=1MHz
ADG659 15 pF typ f=1MHz
Rev. B 0 5200




ADG658/ADG659

B Version Y Version
—40°C —40°C
Parameter +25°C to +85°C to +125°C | Unit Test Conditions/Comments
Cp, Cs (ON)
ADG658 30 pF typ f=1MHz
ADG659 16 pF typ f=1MHz
POWER REQUIREMENTS Vpp=55V
Ipp 0.01 LA typ Digital Inputs=0Vor5.5V
1 LA max
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ADG658/ADG659

2rvo3evooonOo

Ub0ob0oo0b00bdvpp=2.703.6 VU Vg=0VLOGND=0VUO

* 3.
B Version Y Version
—40°C —40°C
Parameter +25°C  to +85°C  to +125°C | Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range 0to Vpp \% Vop=2.7V,Vgs=0V
On Resistance (Roy) 185 Q typ Vs=0Vt02.7V,Ig=0.1 mA; see Figure 21
300 350 400 Q max
On Resistance Match between 2 Q typ Vsg=15V,[g=0.1 mA
Channels (ARoy) 4.5 6 7 Q max
LEAKAGE CURRENTS Vpp=33V
Source OFF Leakage I5 (OFF) +0.005 nA typ Vs=1V/3V,Vp=3V/1V; see Figure 22
+0.2 +5 nA max
Drain OFF Leakage I, (OFF) +0.005 nA typ Vs=1V/3V,Vp=3V/1V; see Figure 23
ADG658 +0.2 +5 nA max
ADG659 +0.1 +2.5 nA max
Channel ON Leakage Ip, Is (ON) +0.005 nA typ Vsg=Vp=1Vor3YV,see Figure 24
ADG658 +0.2 +5 nA max
ADG659 +0.1 +2.5 nA max
DIGITAL INPUTS
Input High Voltage, Ving 2.0 V min
Input Low Voltage, Vinr 0.5 V max
Input Current
Iine or Iing 0.005 pAtyp Vin =V or Ving
+1 LA max
C, Digital Input Capacitance 2 pF typ
DYNAMIC CHARACTERISTICS'
tTRANSITION 200 ns typ Ry =300 Q, C. =35 pF
370 440 490 ns max Vs =1.5V; see Figure 25
ton (ﬁ) 230 ns typ Ry =300 Q, C_ =35 pF
370 440 490 ns max Vs =1.5V; see Figure 27
torr (EN) 50 ns typ Ry =300 Q, C_ =35 pF
80 90 110 ns max Vs =1.5V; see Figure 27
Break-Before-Make Time Delay, 200 ns typ R =300 Q, C_. =35pF
teBM
10 ns min Vg1 = Vg =1.5V; see Figure 26
Charge Injection 1 pC typ Vs=15V,Rg=0Q, C, =1 nF; see Figure 28
2 pC max
Off Isolation =90 dB typ R =50 Q, C_ =5 pF, f= 1 MHz; see Figure
29
Channel-to-Channel Crosstalk =90 dB typ RL =50 Q, C_ =5 pF; f=1 MHz; see Figure
31
(ADG659)
—3 dB Bandwidth
ADG658 160 MHz typ | Ry =50 Q, C. =5 pF; see Figure 30
ADG659 300 MHz typ
Cs (OFF) 5 pF typ f=1MHz
Cp (OFF)
ADG658 29 pF typ f=1MHz
ADG659 15 pF typ f=1MHz
Rev. B 0 7200




ADG658/ADG659

B Version Y Version
—40°C —40°C
Parameter +25°C  to +85°C  to +125°C | Unit Test Conditions/Comments
Cp, Cs (ON)
ADG658 30 pF typ f=1MHz
ADG659 16 pF typ f=1MHz
POWER REQUIREMENTS Vpop=3.6V
Ipp 0.01 LA typ Digital Inputs=0V or 3.6 V
1 LA max
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U000000000T,=2500

= 4.

Parameter Rating

Vpp to Vsg 13V

Vop to GND —03Vto+I13V
Vss to GND +03Vto-6.5V

Analog Inputs'
Digital Inputs'

Peak Current, S or D
(Pulsed at 1 ms, 10% duty cycle max)
Continuous Current, S or D
Operating Temperature Range
Automotive (Y Version)
Industrial (B Version)
Storage Temperature Range
Junction Temperature
0;a Thermal Impedance
16-Lead QSOP
16-Lead TSSOP
16-Lead LFCSP (4-Layer Board)
Lead Temperature, Soldering
Vapor Phase (60 sec)
Infrared (15 sec)
ESD

Vss—03VtoVpp+0.3V

GND-03VtoVpp+03V
or 10 mA, whichever

occurs first
40 mA

20 mA

—40°C to +125°C
—40°C to +85°C
—65°C to +150°C
150°C

104°C/W
150.4°C/W
70°C/W

215°C
220°C
5.5kV
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ADG658/ADG659

% 5.ADG658 N EIFER

A2 Al A0 EN Switch Condition
X! X! x! 1 None
0 0 0 0 1

0 0 1 0 2

0 1 0 0 3

0 1 1 0 4

1 0 0 0 5

1 0 1 0 6

1 1 0 0 7

1 1 1 0 8

' X = Don’t Care

% 6.ADG659 N EIR{ER

Al A0 EN On Switch Pair
X! X! 1 None

0 0 0 1

0 1 0 2

1 0 0 3

1 1 0 4

' X = Don’t Care
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Qg (pC)

TIME (ns)
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Model Temperature Range Package Description Package Option
ADG658YRU —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG658YRU-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG658YRUZ! —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG658YRUZ-REEL7' | —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG658YCP —40°C to +85°C 16-Lead Lead Frame Chip Scale Package [LFCSP] CP-16
ADG658YCP-REEL7 —40°C to +85°C 16-Lead Lead Frame Chip Scale Package [LFCSP] CP-16
ADG658YCPZ' —40°C to +85°C 16-Lead Lead Frame Chip Scale Package [LFCSP] CP-16
ADG658YRQ —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG658YRQ-REEL —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG658YRQZ! —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG658YRQZ-REEL7' | —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG659YRU —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG659YRU-REEL7 —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG659YRUZ! —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG659YRUZ-REEL7' | —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
ADG659WYRUZ- —40°C to +125°C 16-Lead Thin Shrink Small Outline Package [TSSOP] RU-16
REEL7"?

ADG659YCP —40°C to +85°C 16-Lead Lead Frame Chip Scale Package [LFCSP] CP-16
ADG659YCPZ! —40°C to +85°C 16-Lead Lead Frame Chip Scale Package [LFCSP] CP-16
ADG659YCPZ-REEL7' | —40°C to +85°C 16-Lead Lead Frame Chip Scale Package [LFCSP] CP-16
ADG659YRQ —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG659YRQ-REEL —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG659YRQ-REEL7 —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
ADG659YRQZ! —40°C to +125°C 16-Lead Shrink Small Outline Package [QSOP] RQ-16
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