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ADG4612/ADG4613

(R

5V WiER
BRIZHBEDRWRY . Vpp =+5 V +£10%, Vss = -5V +10%, GND =0 V,
1
Parameter 25¢C -40Cto +85C  Unit Tlest Conditions/  Comments
ANALOG SWITCH
Analog Signal Range (Normal Mode) -5.5V o Vop \% Vppto Vss= 16 V maximum
On Resistance (Ron) 52 Qtyp Vs =#4.5V, Is = -10 mA; [X] 22 # &R
6.1 7.6 Qmax | Vop=+4.5V,Vgs=-45V
On-Resistance Match Between Channels | 0.05 Qtyp Vs=445V, ls=-10 mA
(ARon)
0.15 0.18 Q max
On-Resistance Flatness (RrLat (on)) 1.4 Qtyp Vs=445V, ls=-10 mA
1.75 2.2 Q max
LEAKAGE CURRENTS (NORMAL MODE) Vpp =+5.5V,Vss =-5.5V
Source Off Leakage, Is (Off) 15 nA typ Vs=%45V, Vp =745 V;X23% 5
+10 +300 nA max
Drain Off Leakage, Ip (Off) +5 nA typ Vs=45V,Vp=F45V; X232
+10 +300 NA max
Channel On Leakage, Ip (On), Is (On) +10 nA typ Vs=Vp=+45V:; X 24 25 PR
16 +700 nA max
LEAKAGE CURRENTS (ISOLATION MODE)
Source Off Leakage, Is (Off) 1+0.03 A typ Vpp =0V or floating, Vss = 0 V or floating,
GND=0V
0.1 +2.5 pAmax | Vs=-55V,Vp=+105V; orVs=+10.5V, Vp
=-55V; X 23 &
+8 HA typ Vop=45.5V,Vss=-55Vor0V
+22 +30 pAmax | Vs=-55V,Vp=+10.5V; orVs=+105V, Vp
=-55V, X 23 &R
Drain Off Leakage, Ip (Off) 1+0.03 HA typ Vpp =0V or floating, Vss = 0 V or floating,
GND=0V
0.1 +2.5 pAmax | Vs=-55V,Vp=+105V; orVs=+10.5V, Vp
=-55V; X 23 &
8 HA typ Vop=+5.5V,Vss=-55Vor0V
22 +30 pAmax | Vs=-55V,Vp=+105V,; orVs=+105V, Vp
=-55V, X 23 &R
DIGITAL INPUTS
Input High Voltage, Vinu 2.0 V min
Input Low Voltage, Vine 0.8 V max
Input Current, I +0.015 HA typ Vin = Venp
0.1 +0.15 HA max
Input Current, Iinn +13 HA typ Vin = Vbp
16 +18 MA max
Logic Pull-Down Resistance, Rpp 400 kQ typ
Digital Input Capacitance, Cin 4 pF typ
DYNAMIC CHARACTERISTICS®
ton 73 ns typ R. =300 Q, C. =35 pF
125 149 nsmax | Vs=3V; X 25 %M
torr 100 ns typ R.=300Q, C.=35pF
125 149 nsmax | Vs=3V; X 25 &}
Break-Before-Make Time Delay, tp 20 ns typ R.=50Q, C_.=35pF
(ADG4613 Only) 3 nsmin | Vs; = Vs, =3V, X 26 &
Rev. o | Page 3 of 25



ADG4612/ADG4613

Parameter 25T -40C to +85C  Unit Tlest Conditions/ Comments
Fault Response Time 295 ns typ Vs=2V1to8V,R.=300Q, C.=35pF
Fault Recovery Time 1.2 ps typ Vs=2Vto8V,R.=3000Q, C.=35pF
Threshold Voltage, Vr 1.8 V typ
Charge Injection 225 pCtyp | Vs=0V,Rs=0Q, C.=1nF; X 27 &M
Off Isolation -54 dB typ RL=500Q, C_.=5pF f=1MHz; X 28 &
Channel-to-Channel Crosstalk -71 dB typ RL=50Q, C.=5pF, f=1MHz; [X 29 &
Total Harmonic Distortion + Noise, THD + 0.13 % typ R.=110Q, 6 V p-p, f =20 Hz to 20 kHz;
N 31 &M
Insertion Loss -0.5 dB typ RL=500Q, C.=5pF; f=1MHz; [X| 30 &&
-3 dB Bandwidth 293 MHztyp | RL =50 Q, C. =5 pF; X 30 &/
Cs (Off) 13 pF typ Vs=0V,f=1MHz
Cp (Off) 13 pF typ Vs=0V,f=1MHz
Cb (On), Cs (On) 50 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS
Normal Mode Digital inputs =0 V or Vpp
lob 90 IJA typ Vpp =+5.5V, Vss=-5.5V
140 165 HA max
Iss 27 UA typ Vopb=45.5V,Vss=-5.5V
50 58 HA max
|solation Mode Vop = +5.5V, Vss = -5.5 V or floating
Iob 90 MA typ Digital inputs =0V or 5.5V
140 165 MAmax | Vs=-55Vor+105V
Vpp = 0 V or floating, Vss = -5.5V
Iss 0.1 HA typ Digital inputs =0V or 5.5V
0.2 6 MAmMax | Vs=-55Vor+105V

»

A EREEL £9705, HIfTT 2 MIATVEE A,
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ADG4612/ADG4613

12v HEMR
BRIZHREDRWIRY . Vpp =12V +£10%, Vss=0V,GND =0V
x 2.
Parameter 25¢C -40T to +85C Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range -5.5V to Vop \% Vppto Vss= 16 V maximum
n-Resistance (Ron) 45 Qtyp Vs=0Vto+10V, Is=-10 mA; X 22 &
A
5.1 6.4 Q max Vop=10.8V,Vss=0V
On-Resistance Match Between 0.05 Qtyp Vs=0Vto+10V, Is=-10 mA
Channels (ARon)
0.15 0.18 Q max
On-Resistance Flatness (Rriar on) 1 Qtyp Vs=0Vto+10V, Is=-10 mA
1.25 1.6 Q max
LEAKAGE CURRENTS
Normal Mode Vpp=13.2V,Vss=0V
Source Off Leakage, Is (Off) +3 nAtyp | Vs=1V/10V,Vp=10V/1V; [X 23 &
+10 +200 nA max
Drain Off Leakage, Ip (Off) +3 nA typ Vs=1V/10V, Vp =10 V/1V; X 23 &R
10 +200 nNA max
Channel On Leakage, Ip (On), Is (On) | +7 nAtyp Vs=Vp=1Vorl0V; ¥ 24
+11 +300 nA max
Isolation Mode
Source Off Leakage, Is (Off) 10.05 HA typ Vpp =0V or floating, Vss = 0 V or floating,
GND=0V
0.3 +3 MAmMax | Vs=1V/16V, Vp =16 V/1V; [X 23 &R
10 HA typ Vop=13.2V,Vss=0V, Vs =16 V/1V, Vp
=1V/16V; X 23 &
+28 +38 MA max
Drain Off Leakage, Ip (Off) +0.05 HA typ Vpp =0V or floating, Vss = 0 V or floating,
GND=0VVs=1V/16V,Vp=16V/1V;
23 B/
0.3 +3 MA max
+10 HA typ Vop=13.2V,Vss=0V
Vs=16 VI1V,Vp=1V/16V; X 23
+28 +38 HA max
DIGITAL INPUTS
Input High Voltage, Vinu 2.0 V min
Input Low Voltage, VinL 0.8 V max
Input Current, Ine +0.015 HA typ ViN = Venp
0.1 +0.15 MA max
Input Current, Iy +13 A typ Vn=5V
16 +18 MA max
Input Current, iy +34 HA typ ViNn = Vpp
+40 42 MA max
Logic Pull-Down Resistance, Rpp 400 kQ typ
Digital Input Capacitance, Cin 4 pF typ
DYNAMIC CHARACTERISTICS!
ton 46 ns typ RL.=300Q, C_.=35pF
73 90 nsmax | Vs=8V, X 25 &
torr 70 ns typ R.=300Q, C. =35pF

Rev. o | Page g5 of 25




ADG4612/ADG4613

Parameter 25T -40T to +85TC Unit Test Conditions/Comments
91 103 nsmax | Vs=8V; X 25 %K
Break-Before-Make Time Delay, tp 17 ns typ RL.=50Q, C. =35 pF
(ADG4613 Only) 11 nsmin | Vs; = Vs> =8V; X 26 &M
Fault Response Time 250 ns typ Vs=9Vto15V, R =300 Q, C.=35pF
Fault Recovery Time 1.4 ps typ Vs=9Vtol5V,R. =300 Q,C.=35pF
Threshold Voltage, Vr 1.8 V typ
Charge Injection 292 pCtyp | Vs=6V,Rs=0Q, CL=1nF; X 27 &
Off Isolation -56 dBtyp | RL=50Q,CL=5pF f=1MHz X 28 &
AR
Channel-to-Channel Crosstalk -74 dB typ R.=50Q, C.=5pF, f=1 MHz; 29.
ZHR
Total Harmonic Distortion + Noise, THD 0.26 % typ R. =110 Q, 6 V p-p, f = 20 Hz to 20 kHz;
+N 31 &
Insertion Loss -0.27 dBtyp | RL=500Q,CL=5pF;f=1MHz; X 30 %
JiiE}
-3 dB Bandwidth 250 MHztyp | R. =50 Q, C_ =5 pF; X 30 &%
Cs (Off) 115 pF typ Vs=0V,f=1MHz
Cp (Off) 115 pF typ Vs=0V,f=1MHz
Cpb (On), Cs (On) 48 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS
Normal Mode Vpp=13.2V,Vss=0V
lop 90 HA typ Digital inputs =0 V or Vpp
140 165 HA max
lop 600 HA typ Digital inputs =5V
660 900 HA max
Isolation Mode Vpp =13.2V, Vss =0 V or floating
Ibo 90 HA typ Vs=16VorlV
140 165 MA max | Digital inputs =0 V or Vpp

L ORREERAEL TS, AT X MITOEEAL

Rev. 0 | Page 6 of 25



ADG4612/ADG4613

5V HER
BRIZHREDRWIRY . Vpp=5V +£10%, Vss=0V, GND =0V
# 3.
Parameter 25T -40T to +85C Unit Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range -5.5Vto Vpp \% Vppt0o Vss= 16 V maximum
On-Resistance (Ron) 12.5 Qtyp Vs=0Vto+4.5V,Is=-10 mA; [X 22 &
372}
14.7 17 Q max Vop=4.5V,Vss =0V,
On-Resistance Match Between Channels 0.15 Qtyp Vs=0Vto+4.5V,Is=-10 mA
(ARon)
0.5 0.6 Q max
On-Resistance Flatness (RrLaT (on)) 6.2 Qtyp Vs=0Vto+4.5V,Is=-10 mA
8 8.9 Q max
LEAKAGE CURRENTS
Normal Mode Vob=5.5V,Vss=0V
Source Off Leakage, Is (Off) +0.8 nA typ Vs=1V/45V,Vp=45V/1V; X 23 &K
+3 +80 nA max
Drain Off Leakage, Ip (Off) +0.8 nA typ Vs=1V/45V,Vp=45V/1V; [X 23 &M
+3 +80 nA max
Channel On Leakage, Ip (On), Is (On) *2 nA typ Vs=Vp=1Vor45V; X 24 &
5 +120 nA max
Isolation Mode
Source Off Leakage, Is (Off) +0.05 MA typ Vop = 0 V or floating, Vss = 0 V or floating,
GND=0V
+0.15 3 HMAmMax | Vs=1V/16V,Vp=16V/1V; X 23 2
+10 MA typ Vop=5.5V,Vss =0V
+28 +38 MAmMax | Vs=1V/16V,Vp=16V/1V;[X] 23 &
Drain Off Leakage, Ip (Off) +0.05 HA typ Vpp = 0 V or floating, Vss = 0 V or floating,
GND=0V
+0.15 3 HMAmMax | Vs=1V/16V,Vp=16V/1V; X 23 2
+10 MA typ Vop=5.5V,Vss =0V
+28 +38 MAmMax | Vs=1V/16V,Vp=16V/1V ;X 23 &M
DIGITAL INPUTS
Input High Voltage, Vinn 2.0 V min
Input Low Voltage, VinL 0.8 V max
Input Current, I +0.015 HA typ Vin = Venp
0.1 +0.15 HA max
Input Current, Iinn +13 HA typ Vin = Vbp
+16 +18 HA max
Logic Pull-Down Resistance, Rpp 400 kQ typ
Digital Input Capacitance, Cin 4 pF typ
DYNAMIC CHARACTERISTICS®
ton 116 ns typ R. =300 Q, C. =35 pF
190 226 nsmax | Vs=3V; X 25%MH
torr 87 ns typ R.=300Q, C.=35pF
120 136 nsmax | Vs=3V; X 25%H
Break-Before-Make Time Delay, tp 70 ns typ R.=50Q, C_.=35pF
(ADG4613 Only) 32 ns min Vs1=Vs, =3V, [X] 26 X726
Fault Response Time 240 ns typ Vs=2V1to8V,R.=300Q, C.=35pF
Fault Recovery Time 1.2 us typ Vs=2Vto8V,R.=3000Q, C.=35pF
Threshold Voltage, Vr 1.8 V typ
Charge Injection 75 pC typ Vs=0V,Rs=00Q,C_L=1nF, X 27 &/

Rev.
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ADG4612/ADG4613

Parameter 25T -40T to +85TC Unit Test Conditions/Comments
Off Isolation -54 dB typ RL=50Q, C. =5 pF, f=100 kHz; [X] 28
ZH
Channel-to-Channel Crosstalk -71 dB typ R.=50Q, C. =5 pF, f=100 kHz; [%] 29
2R
Total Harmonic Distortion + Noise, THD + | 0.85 % typ R. =110 Q, f =20 Hz to 20 kHz, Vs = 3.5
N V p-p; X 31 &8
Insertion Loss -0.5 dB typ RL=50Q,CL=5pF;f=1MHz; X 30 &
AR
-3 dB Bandwidth 293 MHztyp | RL=50Q, C.=5 pF; X 30 &R
Cs (Off) 14 pF typ Vs=0V,f=1MHz
Cp (Off) 14 pF typ Vs=0V,f=1MHz
Cpb (On), Cs (On) 50 pF typ Vs=0V,f=1MHz
POWER REQUIREMENTS
Normal Mode Vob=5.5V,Vss=0V
lop 90 HA typ Digital inputs = 0 V or Vpp
140 165 KA max
Isolation Mode Voo =5.5V, Vss =0V or floating
lop 90 HA typ Digital inputs =0V or 5.5V
140 165 MAmax | Vs=1V/16V,Vp=16V/I1V
ORREEREEL E A, HWT A MITWERA
Fx XNV T L OEBREH. SX Xik DX
# 4.
Parameter 25T 85T Unit
CONTINUOUS CURRENT, Sx OR Dx
Vopb =45V, Vss=-5V
TSSOP (854 = 112T/W) 109 52 mMA maximum
LFCSP (8;a = 48.7C/W) 160 83 mMA maximum
VDD:lZV,VSSZOV
TSSOP (834 = 112T/W) 113 56 MA maximum
LFCSP (8, = 48.7C/W) 175 87 mMA maximum
Vob=5V,Vss=0V
TSSOP (854 = 112T/W) 78 39 mMA maximum
LFCSP (8;a = 48.7C/W) 118 56 mMA maximum

Rev. 0 | Page 8 of 25



ADG4612/ADG4613

EIEE
FICHREDRWIRY | IREHIFHIZ-40T to +105C T,
& 5.
Parameter Min Max Unit Comments
POWER SUPPLY
Vpp to Vss 16 \Y GND =0V
Vop 2.7 16 \Y, GND=0V
Vss -5.5 0 \Y, GND=0V
DUAL SUPPLY
Vss/Vbp -5.5 +10.5 Y, Vppto Vss=16V,GND =0V
SINGLE SUPPLY
Vop 0 16 Y, Vppto Vss=16V,GND =0V, Vss=0V
Analog Signal Range, Vp, Vs
Normal Mode -5.5 Vbb \% Vpp to Vss= 16 V maximum
Isolation Mode -5.5 +16 \% Most negative (Vs ,Vp, or Vss) to most
positive (Vs ,Vp, Inx, or Vpp) = 16 V maximum

* Guaranteed by design, not subject to production test.

Rev.
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ADG4612/ADG4613

WESE B K TE

FRIZHED VR Y . TA=25C,

* 6.

Parameter Rating

Vpp t0 Vss 18V

Vpp to GND -0.3Vto+18V
Vss to GND +0.3Vto-7V
Analog Inputs; Vsto Vp 18V

Analog Inputs; Vp , Vs -7Vto+18V
Most Negative (Vs,Vp or Vss) 18V

to

Most Positive (Vs,Vp, Inx, or
Vbb)

Digital Inputs, INx

Peak Current, Sx or Dx

Continuous Current, Sx or Dx!
Operating Temperature Range
Storage Temperature Range
Junction Temperature

Reflow Soldering Peak
Temperature, Pb-free

GND -0.3Vto+18V

350 mA (pulsed at 1
ms, 10% duty cycle
max)

Data + 15%
-40C to +105C
-65C to +150C
150C

260 (0/-5)C

EROHERAAAERBLS A L AEMAS LT
A AR E 525 = L b ) £, <
DRUEIRA | LA EROBEOHE BRI ET 5 b0
ThHY. ZOMEOBEE 7 > 3 LRl B HE
B ECOF /51 ABYERTED T b OTlLb Y Fit
hoo FrSA A RIS, HERBOCERIRTEIC IS &
FRA A DR R EE 52 T

R SR DM TR A BT 5 = L 12T
XA,

FIEH

Oald. TBH Xy REEWR (O@EURERT) 1[TIXAR
T Lz A ERIC THREESNTWET,

KAEZBRLTIZE,

R 7385
Package Type 04 Unit
16-Lead TSSOP 112 TW
16-Lead LFCSP 48.7 T
ESD OEE
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
‘ without detection. Although this product features

patented or proprietary protection circuitry, damage

‘!z 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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ADG4612/ADG4613

FUEBB IO UEREDHA

# 8. v U #rBOHH

INL [Z][e [16] IN2
D1 [2] 15] D2
s1[3] [14] s2

Vs [7]| ADGA612/ |I55] v, .

ADG4613

GND E TOP VIEW E NC
sS4 IE (Not to Scale) EI S3

D4 [7] 0] D3
in4 [8] 5] in3
————

NC = NO CONNECT

2.TSSOP v’ fii&

09005-002

16 D1
15 IN1
14 IN2
13 D2

PIN1
o INDICATOR

ADG4612/

ADG4613

TOP VIEW
(Not to Scale)

D4 5
IN4 6
IN3 7
D3 8

NOTES
1. EXPOSED PAD TIED TO SUBSTRATE, GND.
2. NC = NO CONNECT.

3.LFCSP v’ U E &

09005-003

Pin No.

TSSOP LFCSP Mnemonic Description

1 15 IN1 Yy -aryhr—A1, ZOEIZIEGNDIZH LT 400kQ DL -
B AR ISR STV E T,

2 16 D1 FLA v v, ANIMAZRY £,

3 1 S1 V=R B 1, ANXITHNIC2 0 7,

4 2 Vss BEIRENL,

5 3 GND TR YT LA (0V),

6 4 S4 V=R e B4, ANUTHNIT2 0 7,

7 5 D4 LAy - B4, ANFHIZTRY 9,

8 6 IN4 oYy cariro—i4, ZOEIZIEGNDIZX LT 400 kQ D7 )L -
o ARSI B R STV E T,

9 7 IN3 oYy s earyhbo—)3, ZOEIZIEGNDIZR LT 400kQ D7 L -
B AR ISR STV E T,

10 8 D3 FLA v - B3, ANIHAIZR £,

1 9 S3 V=R B3, ANXITHNIT2 0 7,

12 10 NC FerEie,

13 11 Vbp IEEJREN,

14 12 S2 V=R B2, ANXUTHNIT2 0 7,

15 13 D2 FLA v B2, ANIHAIZRY £,

16 14 IN2 nYy s earyhm—IL2, 2O T GNDIZH LT 400 kQ D)L -
B AR ISR STV E T,

N/A 0 EPAD TSy FIZH 72 R L— FOGNDIZER: S TWET, RROKES)
BEBLHI-DIZ, 2Dy Ra GND IZHkT 2 F 2 B8O LET,
WZDOWTOLERRWVIEEE, Ny RET7r—7 4 Y 7IREBIZTDHZ LR
TEFET, BHNNY & Vss (b L Vss 23 GND 122 L < 2 ) 1282
BT DL, BRMSENT N AEWET D AREERH Y £,

# 9.ADG4612 REFER

ADG4612 INx Switch Condition

1 On

0 Off

# 10.ADG613 DEBER

ADG4613 INx S1, S4 S2,S3

0 Off On

1 On off

Rev. o | Page 11 of 25




ADG4612/ADG4613

KRR 22 M RE R oo

Vgg = -3V

09005-008

09005-009

E—— 10 Tp = +105C /A\
N = Tp = +85C
8 Vpp = +3V >/\\‘<A
/\ Vss = -3V & s 7/ \\—/IQ
. G —
G 6 ,<_( 6 // // Z N\ -
w Vpp = +4.5V \ 2 = = N
Zs Vgg = 4.5V @ | A f |
s N T
2., = =T\ | )\\ o V]
o = \'7_ Tp = +25C
z 3 ! \ 2
S Vpp = +5V Vpp = +5.5V
2 Vss = -5V Vgg =-5.5V
0
1 -6 -5 -4 3 2 0 1 2 3
Vs OR Vp VOLTAGE (V)
0 ‘, . ;
-6 ) 2 0 2 4 63 X 7.Vo Vs DBk & L CoE F S EAREETOA AEHL,
Vs OR Vp VOLTAGE (V) § 3V ilER
4Vp Vs D% L LTt &Pt (WER) 6
' [
Vpp = +12V Ta = +105C
14 , , Vgg =0V /\ } T Tp = +85T
Ta = 25T | 5 7. \K \_a
I
12 Vpp =45V % \ ——
Ves= °V\[\/\ g4 - P~
_. 10 ! ! W // //\
<) Vpp =5V M Z e ]
w . vSIS =0V & 53 V1
z 7 Ty = +25T |
E Vpp =5 5\|/ // \\ 2 ’ T 110°c|
@ op = 5. Vpp = 10.8V = Z2 e
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HEEIZ LD ATEEIC/2 0 97, 2O OEE LG
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9, bLAA v TFNA L DOEE, AL v FITA v
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SONTCIE, “ABETORELSNRE ; ABLOES
W O 7 arE2BRLUTLITEE N,
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TAYL—vay - ET—FRTlE, TXTCDOAAL vF
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Voo Vs GND (Input Voltage, Sx or Dx) Switch Condition Mode
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Vop22.7Vtol6V | 0Vto-55V oV Vpp t0 Vpp — 16 V Switch state is determined by Normal
logic levels, INx

! X = don't care; for example, floating, 0 V to -8/
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Vss~D ESD # A F— RIZNE SN TV EHA, &

TR A SN 5 E1IC ADG4612/ADGA613 A HITIE S
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Model* Temperature Range Package Description Package Option | Branding
ADG4612BRUZ -40°C to +105°C Thin Shrink Small Outline Package [TSSOP] RU-16

ADG4612BRUZ-REEL7 | -40°Cto +105°C Thin Shrink Small Outline Package [TSSOP] RU-16

ADG4612BCPZ-REEL7 | -40°Cto +105°C Lead Frame Chip Scale Package [LFCSP_WQ] | CP-16-22 LGs
EVAL-ADG4612EBZ Evaluation Board

ADG4613BRUZ -40°C to +105°C Thin Shrink Small Outline Package [TSSOP] RU-16

ADG4613BRUZ-REEL7 | -40°Cto +105°C Thin Shrink Small Outline Package [TSSOP] RU-16

ADG4613BCPZ-REEL7 | -40°Cto +105°C Lead Frame Chip Scale Package [LFCSP_WQ] | CP-16-22 S3Y

*Z =RoHS Compliant Part.
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