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CMOS

3 V/3 V, Wide Bandwidth Quad 2:1 Mux

ADG774

FEATURES
Low Insertion Loss and On Resistance: 4 Q Typical
On-Resistance Flatness <2
Bandwidth >200 MHz
Single 3 V/5 V Supply Operation
Rail-to-Rail Operation
Very Low Distortion: <1%
Low Quiescent Supply Current (100 nA Typical)
Fast Switching Times
ton 10 ns
tOFF 4ns
TTL/CMOS Compatible

APPLICATIONS

10/100 Base-TX/T4
100VG-AnyLAN

Token Ring 4 Mbps/16 Mbps
ATM25/155

NIC Adapter and Hubs
Audio and Video Switching
Relay Replacement

GENERAL DESCRIPTION

The ADG774 is a monolithic CMOS device comprising four
2:1 multiplexer/demultiplexers with high impedance outputs.
The CMOS process provides low power dissipation yet gives
high switching speed and low on resistance. The on-resistance
variation is typically less than 0.5 Q with an input signal ranging
fromO0Vto5V.

The bandwidth of the ADG774 is greater than 200 MHz and
this, coupled with low distortion (typically 0.5%), makes the
part suitable for switching fast ethernet signals.

The on-resistance profile is very flat over the full analog input
range ensuring excellent linearity and low distortion when switch-
ing audio signals. Fast switching speed, coupled with high signal
bandwidth, also makes the parts suitable for video signal switch-
ing. CMOS construction ensures ultralow power dissipation
making the parts ideally suited for portable and battery powered
instruments.

The ADG774 operates from a single 3.3 V/5 V supply and is
TTL logic compatible. The control logic for each switch is shown
in the Truth Table.
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These switches conduct equally well in both directions when ON,
and have an input signal range that extends to the supplies. In
the OFF condition, signal levels up to the supplies are blocked.
The ADG774 switches exhibit break-before-make switching
action.

PRODUCT HIGHLIGHTS
1. Wide bandwidth data rates >200 MHz.

2. Ultralow Power Dissipation.

3. Extended Signal Range.
The ADG774 is fabricated on a CMOS process giving an
increased signal range that fully extends to the supply rails.

4. Low leakage over temperature.

5. Break-Before-Make Switching.
This prevents channel shorting when the switches are config-
ured as a multiplexer.

6. Crosstalk is typically -70 dB @ 30 MHz.
7. Off isolation is typically -60 dB @ 10 MHz.
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ADG774-SPECIFICATIONS

SINGLE SU PPI.Y (Vop=+5V = 10%, GND = 0 V. All specifications Tyy to Tyax unless otherwise noted.)

B Version
Ty to
Parameter +25°C Tmax Units Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range OVtoVpp | V
On Resistance (Royn) 2.2 Q typ Vp =0V to Vpp, Is =-10 mA
5 Q max
On Resistance Match Between
Channels (ARoy) 0.15 Q typ Vp =0V to Vpp, Is =-10 mA
0.5 Q max
On Resistance Flatness (ReraTony) 05 Q typ Vp=0VtoVpp; Is =-1mA
1 Q max
LEAKAGE CURRENTS
Source OFF Leakage Is (OFF) +0.01 nA typ Vp=45V,Vg=1V;Vp=1V,Vg=4.5V;
0.5 t1 nA max Test Circuit 2
Drain OFF Leakage Ip (OFF) +0.01 nA typ Vp=45V,Vs=1V;Vp =1V, Vg=4.5V;
10.5 1 nA max Test Circuit 2
Channel ON Leakage Ip, Is (ON) +0.01 nA typ Vp =Vs=4.5V; Vp=Vg =1V; Test Circuit 3
+0.5 1 nA max
DIGITAL INPUTS
Input High Voltage, Ving 2.4 V min
Input Low Voltage, VinL 0.8 V max
Input Current
Inve or Ing 0.001 MA typ Vin = Vi or Vine
+0.5 MA max
DYNAMIC CHARACTERISTICS?
ton 10 ns typ R; =100 Q, C; = 35 pF,
20 ns max Vg = +3 V; Test Circuit 4
toFF 4 ns typ R, =100 Q, C;, = 35 pF,
8 ns max Vg = 43 V; Test Circuit 4
Break-Before-Make Time Delay, tp 5 ns typ Ry =100 Q, C;, = 35 pF,
1 ns min Vg, = Vg, = 45 V; Test Circuit 5
Off Isolation -65 dB typ R; =100 Q, f = 10 MHz; Test Circuit 7
Channel-to-Channel Crosstalk 75 dB typ R; =100 Q, f = 10 MHz; Test Circuit 8
Bandwidth -3 dB 240 MH?z typ Ry =100 Q; Test Circuit 6
Distortion 0.5 % typ R =100Q
Charge Injection 10 pC typ Cy. = 1 nF; Test Circuit 9
Cs (OFF) 10 pF typ f=1kHz
Cp (OFF) 20 pF typ f=1kHz
Cp, Cs (ON) 30 pF typ f=1MHz
POWER REQUIREMENTS Vpp =+5.5V
Digital Inputs = 0 V or Vpp
Ipp 1 MA max
0.001 MA typ
I 1 HA typ Vin=+5V
Io 100 mA max Vs/Vp =0V
NOTES

"Temperature ranges are as follows: B Version, —40°C to +85°C.
2Guaranteed by design, not subject to production test.

Specifications subject to change without notice.

REV. 0



ADG774

SINGLE SU PPLY (Vop =43V = 10%, GND = 0 V. All specifications Ty to Tyax unless otherwise noted.)

B Version
Ty to
Parameter +25°C  Tyax Units Test Conditions/Comments
ANALOG SWITCH
Analog Signal Range 0V to Vpp \%
On Resistance (Roy) 4 Q typ Vp =0V to Vpp, Is =-10 mA
8 Q max
On Resistance Match Between
Channels (ARoy) 0.15 Q typ Vp =0V to Vpp, Is =-10 mA
0.5 Q max
On Resistance Flatness (Rgratony) 2 Q typ Vp =0V to Vpp, Is =-10 mA
4 Q max
LEAKAGE CURRENTS
Source OFF Leakage Is (OFF) +0.01 nA typ Vp=3V,Vg=1V;Vp=1V,Vg=3V;
0.5 1 nA max Test Circuit 2
Drain OFF Leakage Ip (OFF) 10.01 nA typ Vp=3V,Vs=1V;Vp=1V,Vs=3V;
+0.5 1 nA max Test Circuit 2
Channel ON Leakage Ip, Is (ON) £0.01 nA typ Vp =Vs=3V;Vp =Vs=1YV; Test Circuit 3
0.5 e | nA max
DIGITAL INPUTS
Input High Voltage, Ving 2.0 V min
Input Low Voltage, Vini 0.4 V max
Input Current
Inve. or Ing 0.001 PA typ Vin = Vi or Vina
+0.5 HA max
DYNAMIC CHARACTERISTICS?
toN 12 ns typ R; =100 Q, C;, = 35 pF,
25 ns max Vg = +1.5 V; Test Circuit 4
torr 5 ns typ R; =100 Q, C;, =35 pF,
10 ns max Vg = +1.5 V; Test Circuit 4
Break-Before-Make Time Delay, tp 5 ns typ R; =100 Q, C;, = 35 pF,
1 ns min Vg; = Vg, = 3 V; Test Circuit 5
Off Isolation -65 dB typ R; =50 Q, f =10 MHz; Test Circuit 7
Channel-to-Channel Crosstalk -75 dB typ R; =50 Q, f =10 MHz; Test Circuit 8
Bandwidth -3 dB 240 MHz typ R; =50 Q; Test Circuit 6
Distortion 2 % typ R.=50Q
Charge Injection 3 pC typ Cy. = 1 nF; Test Circuit 9
Cs (OFF) 10 pF typ f=1kHz
Cp (OFF) 20 pF typ f=1kHz
Cp, Cg (ON) 30 pF typ f=1MHz
POWER REQUIREMENTS Vpp =+3.3V
Digital Inputs = 0 V or Vpp
IDD 1 IJA max
0.001 HA typ
N 1 A typ Vin=+3V
Io 100 mA max Vg/VNp =0V
NOTES
"Temperature ranges are as follows: B Version, —40°C to +85°C.
2Guaranteed by design, not subject to production test.
Specifications subject to change without notice.
Table I. Truth Table
EN| IN | D1 D2 D3 D4 Function
1 X Hi-Z Hi-Z Hi-Z Hi-Z DISABLE
0 0 S1A S2A S3A S4A IN=0
0 1 S1B S2B S3B S4B IN=1
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ADG774

ABSOLUTE MAXIMUM RATINGS!

(Ta = +25°C unless otherwise noted)

TERMINOLOGY

Vop 10 GND ..t 03Vto+6V VDD Most Positive Power Supply Potential.

Analog, Digital Inputs® ........... -0.3VtoVpp +0.3Vor GND Ground (0 V) Reference.

30 mA, Whichever Occurs First S Source Terminal. May be an input or output.

Continuous Current, SorD .................... 100 mA D Drain Terminal. May be an input or output.

Peak Current, SorD . .. P 1 d . .1. .. 1()ty D . C 3100 mA IN Logic Control Input.

. (Pulsed at 1. ms, 10% Duty Cycle max) EN Logic Control Input.

Operating Temperature Range ] .

Industrial (B Version) ................. ~40°C to +85°C ~ Row Ohmic resistance between D and S.

Storage Temperature Range ............. -65°C to +150°C  ARon On Resistance match between any two channels

Junction Temperature ......................... +150°C i.e., Rox max — Rox min.

SOIC Package, Power Dissipation ................ 600 mW RrraTon Flatness is defined as the difference between the

0ja Thermal Impedance ..................... 100°C/W maximum and minimum value of on resistance

Lead Temperature, Soldering as measured over the specified analog signal

Vapor Phase (60sec) ..................o.... +215°C range.
Infrared (15 sec) ... .. EE R R R R R +220°C Is (OFF) Source Leakage Current with the switch “OFF.”

QSOP Package, Power Dissipation ............... 5660 mW Ip (OFF) Drain Leakage Current with the switch “OFF.”

0ja Thermal Impedance ................... 149.97°C/W . it

Lead Temperature, Soldering Ip, Is (ON) | Channel Leakage Curren.t with the switch “ON.

Vapor Phase (60seC) ........coviiiiunnnnn... +215°C Vp (Vs) Analog Voltage on Terminals D, S.
Infrared (158€C) .o i +220°C Cs (OFF) “OFF” Switch Source Capacitance.

ESD ... 2kV Cp (OFF) “OFF” Switch Drain Capacitance.

NOTES Cp, Cs (ON) | “ON” Switch Capacitance.

!Stresses above those listed under Absolute Maximum Ratings may cause perma- ¢ Delav bet Ivine the digital trol i t
nent damage to the device. This is a stress rating only; functional operation of the ON clay between ap p y1r.1g ¢ digital con r9 1n.p u
device at these or any other conditions above those listed in the operational sections and the output switching on. See Test Circuit 4.
qf this specification is not implied. Exposgre to 'abs'o.lute maximum rating cond%— tOFF Delay between applying the digital control input
tions for 'extended perloqs may affect de.vwe reliability. Only one absolute maxi- and the output switching Off.
mum rating may be applied at any one time. . « .

2Overvoltages at IN, S or D will be clamped by internal diodes. Current should be p “OFF” time or “ON” time measured between
limited to the maximum ratings given. the 90% points of both switches, when switching

from one address state to another. See Test
PIN CONFIGURATION Circuit 5.
(SOICIQSOP) Crosstalk A measure of unwanted signal that is coupled
through from one channel to another as a result
n[e 5] Voo of parasitic capacitance.
s1a[Z] S| EN Off Isolation | A measure of unwanted signal coupling through an
si8[3] 7] saA “OFF” switch.
p1[4] ADG774 [i3]s4s Bandwidth | Frequency response of the switch in the ON
s2a 3] (N-I;)?E)\QCEalV\tI?) =] b4 state measured at 3 dB down.
s28 [5] 1] s3A Distortion | Reratony/ReL
D2 [7] 10] s38
GND [&] [s]p3
ORDERING GUIDE

Model Temperature Range Package Descriptions Package Options

ADG774BR -40°C to +85°C R = 0.15" Small Outline IC (SOIC) R-16A

ADG774BRQ -40°C to +85°C RQ = 0.15" Quarter Size Outline Package (QSOP) RQ-16
CAUTION

ESD (electrostatic discharge) sensitive device. Electrostatic charges as high as 4000 V readily
accumulate on the human body and test equipment and can discharge without detection.
Although the ADG774 features proprietary ESD protection circuitry, permanent damage may
occur on devices subjected to high energy electrostatic discharges. Therefore, proper ESD
precautions are recommended to avoid performance degradation or loss of functionality.

WARNING!

i ESD SENSITIVE DEVICE

REV. 0



Typical Performance Characteristics—ADG774
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ADG774
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Figure 9. Loop Back
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ADG774

Test Circuits

Vs =

Ron = V1/ipg

Test Circuit 1. On Resistance

REV. 0
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ADG774
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OUTLINE DIMENSIONS
Dimensions shown in inches and (mm).
16-Lead SOIC 16-Lead QSOP
(R-16A) (RQ-16)
0.3937 (10.00) | 0.197 (5.00)
0.38509 (9.80) "70.189 (4.80)
RARARAARS ik ]
0.1574 (4.00) ||'° *10.2550 (6.20)
0.1497 (380 [J5 81(0:2284 (5.80) 0.157 (3.99) (6.20)
H\H H H H H H H l 0.150 (3.81) (5.79)
PIN 1 0.0688 (1.75) 0.0196 (0.50)
0.0098 (0.25) 0.0532 (1 35) ’I I" 0.0099 (0.25)

45
0.0040 (0.10) \ =
‘471| e >l 'L% L 0.059 (1.50) 0.069 (1.75)

MAX 0.053 (1.35)

0.0500  0.0192 (0.49) 0°
SEATING (1 27) 0.0099 (o 25) 0. 0500 (l 27)

|
PLANE 00138 (035)  Fom=e ©019) 00160 (041) LLGEUﬂEUﬂEUEUﬂﬂ J—Ex
[} > e SN T 8 > |

SO B S same ooway & 006z
.004 (0.10) BoC PLANE 5007 (0.18) 0.016 (0.41)
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