TECHNICAL DATA

Quad Bilateral Switch

General Description

The IW4016B is a quad bilateral switch intended for the
transmission or multiplexing of analog or digital signals.

Features

= Wide supply voltage range: 3V to 15V
Wide range of digital and analog switching: +7.5 Vpgak
“ON” resistance for 15V operation: 400 Q (typ.)
Matched “ON” resistance over 15V signal input: 2Ron =10 2 (typ.)
High degree of linearity:
0.4% distortion (typ.)
@ fIS =1 kHZ, VIS = 5,Vp_p
Vbp - Ves= 10V, R =10 k@
n Extremely low “OFF” switch leakage:
0.1 nA (typ.)
@ V pp-Vss =10V
T,=25°C
m Extremely high control input impedance: 10*?
= Low crosstalk between switches:

-50 dB (typ.)
@ fis =0.9 MHz, R =1 ko

= Frequency response, switch “ON": 40 MHz (typ.)

(typ.)

Applications

» Analog signal switching/multiplexing
Signal gating
Squelch control
Chopper
Modulator/Demodulator
Commutating switch
Digital signal switching/multiplexing
CMOS logic implementation
Analog-to-digital/digital-to-analog conversion

Digital control of frequency, impedance, phase, and ana-
log-signal gain
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ORDERING INFORMATION
IW4016BN  Plastic
IW4016BD SOIC

Ta =-55°to 325 °C for all packages

Pin Assignment

®4 [on U 14] Voo
YA |0z 13 |Cont A
vB [o3] 12]Cont D
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FUNCTION TABLE

INPUT of Control

Analog Switch Mode

L Close

H Open

CONTROL

Schematic Diagram
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IW4016B

Absolute Maximum Ratings (Note 1)
(Note 2)
Vpp Supply Voltage -0.5V to +18V

V)N Input Voltage
Tg Storage Temperature Range
Power Dissipation (Pp)

Dual-In-Line 700 mW

Small Outline 500 mW
Lead Temperature

(Soldering, 10 seconds) 260°C

-0.5V to VDD +0.5V
-65°C to + 150°C

Recommended Operating

Conditions (Note 2)
Vpp Supply Voltage 3Vto 15V
V|n Input Voltage 0V to Vpp

T Operating Temperature Range —40°C to +85°C

Note 1: “Absolute Maximum Ratings” are those values beyond which the
safety of the device cannot be guaranteed. They are not meant to imply
that the devices should be operated at these limits. The tables of “Recom-
mended Operating Conditions” and “Electrical Characteristics” provide con-
ditions for actual device operation.

Note 2: Vg5 = 0V unless otherwise specified.

DC Electrical Characteristics (Note 2)

Conditions,
Parameter, Units Limits
Units Symbol -55°C 125°C 25°C
Vi, Vv, | lo, | Vop, | Min | Max | Min | Max | Min | Max
\'} \'} mA| V
- - 5.0 - 0.9 - 04 - 0.7
Low Level Input Vic 10 - 0.9 - 0.4 - 0.7
Voltage, V
- - 15 - 0.9 - 0.4 - 0.7
- - 50 | 3.5 - 3.5 - 3.5 -
High Level Input Viie - - 10 7 - 7 - 7 -
Voltage, V
- - 15 11 - 11 - 11 -
Switch OUtpUt VOS V|S=O B 0.25| 5.0 0.4 - - - -
Voltage, V
0.14 | 5.0 - - 0.4 - -
0.2 | 5.0 - - - - 0.4
062| 10 | 0.5 - - - -
0.36 | 10 - - 0.5 - -
05 | 10 - - - - 0.5
18 | 15 | 1.5 - - - -
1.1 15 - - 15 - -
15 | 15 - - - - 1.5
Vis=5.0V -0.25| 5.0 | 4.6 - - - - -
-0.14| 5.0 - - 4.6 - -
-0.2 | 5.0 - - - - 4.6
Vis=10V -0.62| 10 | 9.5 - - - - -
-0.36( 10 - - 9.5 - -
-0.5 | 10 - - - - 9.5
Vis=15V -1.8 | 15 | 135 - - - -
11| 15 - - 13.5 - -
-1.5 [ 15 - - - - 13.5
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IW4016B

DC Electrical Characteristics (continue)

Conditions,
Parameter, Units Limits
Units Symbol -55°C 125°C 25°C
Vi, Vi, | lo, | Vop, | Min | Max | Min | Max | Min | Max
Vv Vv mA| V
Input/Output Overshoot| Va0 V=10V, 10 - - - - 50*
Voltage Amplitude, mV
R =10 kOhm,
tLh=tq <20 nsec
Quiescent Device Ibb - - 5.0 - 0.25 - 7.5 - 0.25
Current, uA
- - 10 - 0.5 - 15 - 0.5
- - 15 - 1.0 - 30 - 1.0
- - 20 - 5.0 - 150 - 5.0
Input/Output Leakage, lLyo 0 18 - 18 - | 0.1 - |10 - |01
uA
Low Level Input I 0 - - 18 - -0.1 - -1.0 - -0.1
Current, uA
High Level Input Iy 18 - 18 - 0.1 - 1.0 - 0.1
Current, uA

Note 3: If the switch input is held at Vpp, V)¢ is the control input level that will cause the switch output to meet the standard “B” series Vo and Iy output
levels. If the analog switch input is connected to Vgg, V¢ is the control input level — which allows the switch to sink standard “B” series |lgy]|, high level cur-
rent, and still maintain a Vg, < “B” series. These currents are shown in Figure 8.

<‘?l(?oemlcon o



IW4016B

AC Electrical Characteristics (Note 4)

Ta=25°C, t; = t;= 20 ns and Vg = 0V unless otherwise specified

Conditions, Limits
Units
Parameter, Symbol -55°C +125°C +25°C
Units Vi, |V, | los | Voo, | Min | Max | Min | Max | Min | Max
Vv V  mA| V
Propagation Delay Time tphz t =ty <20 nsec, 5.0 - 70 - (140 | - 70
Control Input to Signal (tezn) C.=50 pF 10 - 40 - |80 | - | 40
Output Logical Level to tpLz R.=1 kOhm 15 - 30 - 60 - 30
High Impedance (tpz0)
(Propagation Delay Time
Control Input to Signal
Output High Impedance
to Logical Level), nsec
Capacitance, pF Vc=Vgs=-5V 5.0
- Signal Input Cis - - - - 4*
- Signal Output Cos - - - - 4*
- Feedthrough Cios - - - - 0.2*
Capacitance
- Control Input Cin 5.0 - - - - 7.5
Capacitance

* Typical value

Note 4: AC Parameters are guaranteed by DC correlated testing.

Note 5: These devices should not be connected to circuits with the power “ON”".

Note 6: In all cases, there is approximately 5 pF of probe and jig capacitance on the output; however, this capacitance is included in C__ wherever it is speci-
fied.

Note 7: Vg is the voltage at the in/out pin and Vg is the voltage at the out/in pin. V¢ is the voltage at the control input.
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IW4016B

AC Electrical Characteristics (continue)

Ta=25°C, t; = t;= 20 ns and Vg = 0V unless otherwise specified

Conditions, Limits
Parameter, Units
Units Symbol -55°C +125°C +25°C
Vi, Vi, lo, | Vop, | Min | Max | Min | Max | Min | Max
\'/ Vv mA Vv
Harmonic Factor, % Kh V=5V, Vgs=-5V, 5.0 - - - - 0.4*
V|s=5 V, RL=1O kOhm,
fis=1 k'Y,
Frequency Response — BW Ve=5V, Vgg=-5V, 5.0 - - - - 40*
Switch “ON” Vis=5V, R =1 kOhm,
(Frequency at -3dB), C.=50 pF,
MHz tLy=ty <20 nsec
(Figure 4)
Frequency Response — f4 V=5V, Vgg=-5V, 5.0 - - - - 1.25*
Switch “OFF” Vis=5V, R.=1 kOhm,
(Frequency at -50dB), C.=50 pF,
MHz tLh=th.<20 nsec
(Figure 4)
Crosstalk Between Any fa 5.0 - - - - 0.9"
Two Swithes
(Frequency at -50dB), (Figure 5)
MHz
Switching Frequency, fg V=10V, Vgs=GND, | 10 - - - - 10*
MHz Vis=10 V, R.=1 kOhm,
C.=50 pF,
tLh=th <20 nsec
Vos=1/2 Vos under
frequency 1 kHz
Propagation Delay Time tpHL t y=tn<20nsec, 5.0 - 70 - 200 - |100
Signal Input to Signal (tpLn) C.=50 pF 10 - 40 - 80 - 40
Output, nsec R.=200 kOhm 5] - |3 - |60 - |30

* Typical value

Note 4: AC Parameters are guaranteed by DC correlated testing.

Note 5: These devices should not be connected to circuits with the power “ON”.

Note 6: In all cases, there is approximately 5 pF of probe and jig capacitance on the output; however, this capacitance is included in C; wherever it is speci-
fied.

Note 7: V g is the voltage at the in/out pin and Vg is the voltage at the out/in pin. V¢ is the voltage at the control input.

<‘?l(?oemlcon o



IW4016B

AC Test Circuits and Switching Time Waveforms
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=Vpp for distortion and frequency response tests
= Vgg for feedthrough test

FIGURE 4. Sine Wave Distortion, Frequency Response and Feedthrough
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IW4016B

AC Test Circuits and Switching Time Waveforms (Continued)

VEIA) = V] ) e W

CONTROL  Vpp
visial ———{injoutr ! OF4
15 09T cwirenes CUTN Vosial
Vs R
| 1k
v 2.5v

Visty OV /-\
VgiB) = Vgg =———— sV
l 25—t — N

—

CONTROL  vpg
Vis{Bl =0V 10F 4
H INOUT ¢ ones OUTAN Vosle)
v
55 AL
I 1k
= -5¢ =
FIGURE 5. Crosstalk Between Any Two Switches
v v
¢ I tr=20ws *"l "'“ =— 1y =20 0s
Voo
CONTROL  vpp Ve /o
0%
v 10F4 - _ w
15 INOUT oo e QUTAN vos
:*l:N Ves R —L Cy
10k 50pf '7—— S
_l_ ]_— Vos Y CROSSTALK

v
Ve i)D
CONTROL  Vpp
, 10F4
Vi = — -
15 = VoD 'N/UUTSWITCHES ouT/IN Vog
Vss o AL
50 pF 1k

1
11
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IW4016B

Typical Performance Characteristics

'ON’ Resistance vs. Signal
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IW4016B

Typical Applications

4 Input Multiplexer

10F 4
CHANNEL 1 SWITCHES
10F 4

| COMMON
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10F 4
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CONTROL

Sample/Hold Amplifier

|

— QUTPUT
10F 4 _
(NPUT SWITCHES *
l LF356
Iu.wF
S/H
Special Considerations
The IW4016B is composed of 4, two-transistor analog non-linear. It is recommended that at 5V, voltages on the in/
switches. These switches do not have any linearization or out pins be maintained within about 1V of either Vpp or
compensation circuitry for “Ron” as do the IW4066B's.  vgq; and that at 3V the voltages on the infout pins should

Because of this, the special operating considerations for be at Vpp or Vgg for reliable operation.
the IW4066B do not apply to the IW4016B, but at low sup-
ply voltages, <5V, the IW4016B's on resistance becomes
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IW4016B

N SUFFIX PLASTIC DIP

(MS - 001AA)
A
ANV AAAA
14 8 T
9 ah
YvYyvyyyyw
—»| Fle— f—1L

[ \ 1
'y
A v[-T] SEATING
f X PLANE
N !

G Lk M—s/ I\
b H—\:‘

[€p]0.25 (0.0100@) [T |

NOTES:
1. Dimensions “A”, “B” do not include mold flash or protrusions. Maximum mold
flash or protrusions 0.25 mm (0.010) per side.

D SUFFIX SOIC
(MS - 012AB)

Dimensions, mm

Symbol | MIN MAX
A 18.67 | 19.69
B 6.10 7.11
c 5.33
D 0.36 0.56
F 1.14 1.78
G 2.54
H 7.62
J 0° 10°
K 2.92 3.81
L 7.62 8.26
M 0.20 0.36
N 0.38

& A >
14 8
HHHHHHH Dimensions, mm
1 Symbol.| MIN | MAX
H B P
A 8.55 8.75
o !
H HJ:| H H B 3.80 4.00
1:?3% — C 1.35 1.75
D 0.33 0.51
—C le— R x 45°
7'y F 0.40 1.27
e T & e 4 ; c 127
PLANE
D __| |__ K {J - _J LIM H 5.72
[©]0.25 0010)@) [T[c W) J 0° 8°
K 0.10 0.25
NOTES:
1. Dimensions A and B do not include mold flash or protrusion. M 0.19 0.25
2. Maximum mold flash or protrusion 0.15 mm (0.006) per side for A; for P 5.80 6.20
B - 0.25 mm (0.010) per side. R 0.25 0.50
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