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Abstract

Auto-Switch for leased lines will be connected to both ends of transmitter and receiver between
2telephone lines. One is a main line and the other is a backup line, that will be used, by command from Auto-
Switch, when there is a problem on the main line. We can design to command when to switch after a period of
disconnected time or controlled by human via telephone lines.

If remote Auto-Switch is too far away for maintenance and control, there is a tool for helpin.g in

maintenance and remote control to loop pairs of lines for testing via telephone ( DTMF control ).
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LH 1061

DOUBLE POLE HIGH-VOLTAGE SOLID-STATE RELAY

M HIGH VOLTAGE IC FABRICATED IN A

DIELECTRIC ISOLATION PROCESS
M OPTICAL COUPLING BETWEEN INPUT AND

OUTPUT

M CAN SWITCH TWO SEPARATE LOADS UP TO 200V
EACH AT CURRENTS UP TO 200mV

B | OwW ON-RESISTANCE

B CLEAN, BOUNCE-FREE SWITCHING

M HIGH CURRENT SURGE CAPABILITY

M LOW-POWER CONSUMPTION
NO ELECTROMAGNETIC {INTERFERENCE

DESCRIPTION
The LH1061 (MULTIPURPOSE Solid-State Relay) is a

low-cost, bi-directional, SPDT designed to switch
both AC and DC loads. Outputs are rated at 200V
and can handle contemporarily two loads up to

200mA. Itis packaged in a special 8-pin plastic DIP.

Each device consists of one GaAlAs LED to optically
couple the control signal to two high-voltage
integrated switches. The typical ON-Resistance is
15Q at 25mA, and is exceptionally linear up to
100mA. Beyond 100mA, the incremental resistance
becomes even less, thereby minimizing intemnal
power dissipation. The LH1061 also has internal
current limiting which clams the load current at:

300mA to insure that the device will survive during

current surges.

Minidip

PIN CONNECTION

conTROL + [1]

ne 2]

controL - (3]
sLank [}

8] s2¢
7] s2
6] s1
5] 51
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Figure 1 : Functional and Equivalent Diagram.
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DPST (NORMALLY OPEN) I

- s1 A o391
52 B o5
CONTROL ;
PIN DESCRIPTION
Name Description
Controi + | These pins are the positive and negative inputs respectively to the input control
Control - | LED. An appropriate amount of current through the LED will close the circuit path
between S and S'.
31, 81 These pins :are .the outputs. The pins designated as S represents one side of a
S2, 82 relay pole. The pins designated as S' are the complementary side of a relay pole.
Note that S2 is connected to the substrate.
NC This pin is connected intemnally for test purposes. It should NOT be used as a tie-
point for external components.
Blank This pin may be used as a tie point for external components. Voltage applied to
this pin should no exceed 150V.
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ABSOLUTE MAXIMUM RATINGS (at 25°C unless otherwise specified)

Parameter Value Unit
Ambient Operating Temperature Range - 40 to +85 °C
Storage Temperature Range -40 to +100 °C
Pin Soldering Temperature (t = 15s max) 300 °C
LED INPUT :
Continuous Forward Current 20 mA
Reverse Voltage 10 \
Operating Voltage 200 \%
One Pole (S1, S1' or S2, S2) 300 mA
Each Pole ((two poles operating simultaneously) 200 mA

Stresses in excess of those fisted under "Absoitte Maximum Ratings" may cause penmanent damage to the device. This is a stress rating

only and functional dperation of the device at these or any other conditions in excess of those indicated in the operational sections of this

specification Is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliabiltty.

ELECTRICAL CHARACTERISTICS (at 25°C unless otherwise specified)

Parameter Test Conditions Min. | Typ. | Max. | Unit
LED Forward Current for Turn-on* foap = 200mA 15 | 25 | mA
ltoan = 160mA, 70°C 25 | 50 | mA
LED ON Voltage @ 10mA ILeo = 10mA 1151130145} V
ON Resistance : Rox = VW50mA ILep = 2.5mA; lLoso = 8 | 12| 15 | Q
50mA
ON Voltage | leo=2.5mA; lLoap = 20 | 25 \%
200mA
Output Off-state LLeakage Current 100V, lep = OQLA 1.0 nA
100V, ltep = 200pA 0.1 20 | pA
Ereakdown Voltage @ 50uA (ﬁgure 2) | leo = OpA; lLoap = 200 | 230 \%
50pA
Turn-on Time R = 15k€2 2.0 ms
Tum-off Time ILep = 5mA 1.0
Feedthrough Capacitance, Pin 4 to 6 (4V_, , 1kHz) 35 pfF
Pole to pole Ca‘pacitance 4V, 1kHz) 20 pF

* Supply a minkmum of 6mA LED cument to insure proper operation over the full operating temperature range.
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TEST CIRCUITS
Figure 2 : Ron, ON Voltage and Breakdown

Figure 3 : Leakage Current.
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CHARACTERISTICS CURVES
Figure 5 : Solid-state Relay Typical ON Characteristics.
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Figure 6 : Normalized Turn-on Time vs. Figure 7 :Normalized Turn-off Time vs.
Temperature. Temperature.
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Figure 8 : Normalized Switching Time

vs. Load Voltage.
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Figure 10 : Normalized Threshold

Current vs. Temperature.
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INPUT / OUTPUT ISOLATION

The optical coupling between input and output
provides a great degree of isolation between
the low-voltage control and the high-voltage
output. Each device meets the 1500Vrms U/L
(Underwriters Laboratories) test, which
requires the product to withstand 1500Vrms for
a time of one minute. For throughput purposes,
U/L allows reduction of the test time to 1

second if the stress is increased to 1800Vrms.

Figure 9 : Normalized On-resistance

vs. Temperature

%) 88LH1856-04

208 4

-28

-48
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Figure 11 : Normalized Current Limit vs.

Temperture.
%) 88LH1856-06 :
20
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-20

-10 8 1@ 2@ 30 48 S8 68 78 Ta(*ct

In order to further assure long term reliability,
each device is tested with an additional
600Vms of guardband, bringing the total test
stress to 2400Vrms for one second. During the
test, less than 100nA of leadkage is required.
After passing this test the part is subjected to

the parameters specificied by the data sheet.
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LOAD PROTECTION
The LH1061 has been designed to protect the

switched load by quick transient suppression
and by 6utput current limitation. These features
can be illustrated by evéluation of the step
response of the closed contact.

The circuit used for evaluation is shown in
figure 12. First, a control signal is applied in
order to activate the switch. Then transistor
TR1 is turned on, which activates a 50V step

through 1002 across the closed switch.

The switch reacts to the leading edge of the step by
quickly deactivating, stopping current flow in the
load. The resultant load current is shown wing
current to flow in the load, up to the current limit of
the device, if necessary. This clamping can be seen
in figure 14 which also shows the fast shutoff at the

leading edge of the step.

Figure 12 : Circuit used for Measurements of figures 13, 14.

CURREN1 PROBE

SC7T S
R1; 1800 }-—Fzm 0SCILLDSCIPE

T

1KQ

-/
A ;
vs(Puo 2 N
58V 7 SV ° 4

PO\ H1861 L

2.2K0
fa —

e

NBILHIEE1 -84

6118}

S|i21

B8DXS3

Figure 13 : Current spike (RL = 160Q Vs =50V) Figure 14 :Current limiting (Vs =50V,R.=100£2)

X =0.5us/div.
Y = 60mA/div.
Upper.Trace : load current.

Lower Trace : command pulse

X = 0.2ms/div.
Y = 80mA/div.

Upper Trace : command pulse

Lower Trace : load current.
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APPLICATION

This device has been optimized to meet the
demands of switching high voltages at
moderate current levels in applications such
as telecommunications, instrumentation, and
medium-pdwer switching. It is ideally suited for
applications where high performance, noise-
free switching of ac and dc signals is
desirable. ‘

The operational range of this device includes
low-power commercial voltage applications
where milliampere control signals and low ON-
resistance are required. The speed, reliability,
and linearity of this switch makes it well suited
for those applications which are beyond the
range of mechanical relays, thyristors, and

triacs. For lower ON resistance, higher

Figure 15 : Balanced Switchhook Application.

voltages, or greater current capability, the
LH1061 can be easily combined in parallel or
series arrangements, as required, with their
control LEDs simply driven in series.

The low ON-resistance and low-noise features
are beneficial in instrumentation applications.
The optical coupling provides isolation of the
switch from control signals in high-voltage and
high-frequency applications.

The fabrication of high-voitage, monolithic I1Cs
in a unique dielectric isolation process
provides high ‘reliability -and ‘the solid-state
construction eliminates problems associated
with mechanical relays such as sensitivity to

shock and vibration.
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Figure 16 : Balanced Two-line Multiplexer Application.
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&National Semiconductor

54154/DM54154/DM74154

June 1989

4-Line to 16-Line Decoders/Demuitiplexers

General Description

Each or these 4-line-to-16-line decoders utilizes TTL circuit-
ry to decode four binary-coded inputs into one of sixteen
mutually exclusive outputs when both the strobe inputs, G1
and G2, are low. The demulliplexing function is performed
by using the 4 input lines to address the output line, passing
data from one of the strobe inpuls with the other strobe
input low. When either strobe input is high, all outputs are
high. These demuitiplexers are ideally suited for impiement-
ing high-performance memory decoders. All inputs are butf-
ered and input clamping diodes are provided to minimize
transmission-line eftects and thereby simplify system de-
sign.

Features
® Decodes 4 binary-coded inputs into one of 16 mutually
exclusive oulputs
u Performs the demuitiplexing function by distributing data
from one input line to any one of 16 oulputs
= Input clamping diodes simplify system design
® High fan-out, low-impedance, totem-pole outpuls
m Typical propagation delay
3 lovels of logic 19 ns
Strobe 18 ns
= Typical power dissipation 170 mW
m Altemmate Military/Aerospace device (54154) is avail-
able. Contact a National Semiconductor Sales Office/
Distributor for specifications.

Connection Diagram

DuakIn-Line Package

INGUTS

CUTPUTS

VTQ'A 8B C D G2 Gl ‘16 ™4 13 12 11
24

23 Jaz |21 |20 |10 |1e |7 Ite hs fus fos

l

Ll

[[]]

L]

l! za|4|s|c
a 4 &

7 Ia |i I |11 lu
7 8 9 10 ONO

a—

oUTMUTS

TUF/6548-1

Order Number 54154DMQB, 54154FMQB, DM54154J or DM74154N
See NS Package Numbaer J24A, N24A or W24C

® G TL/F/8548
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Absolute Maximum Ratings mote)

It Military/Aerospace specified devices are required,
please contact the Natl | Seml ductor Sales
Oftice/Distributors tor avallabllity and specifications.

Supply Voltage v
Input Voltage 5.5V
Operating Free Air Temperature Range

Note: The “Absolute Maximum Ratings” are those values
beyond which the safsty of the device cannot be guaran-
teed. The device should not be operated at these limits. The
pa ic values defined in the “Electrical Ch istics™
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions " table will define
the conditions for actual device operation.

DM54 and 54

DM74

Storage Temperature Range

~55'Cto +125°C

0°Cto +70°C

—65°C to +150°C

Recommended Operating Conditions

Symbol Parameter DM54154 DM74154 Units
Min Nom Max Min Nom Max
Vee Supply Voltage 4.5 5 55 4.75 5 5.25 v
ViH High Level Input Voltage 2 2 v
ViL Low Lsvel Input Voltage 0.8 0.8 v
foH High Levei Qutput Current -0.8 —-0.8 mA
loL Low Level Output Current 16 16 mA
Ta Free Air Operating Temperature —55 125 0 70 *C
Electrical Characteristics over racommended operating tree air temperature range (unless otherwise noted)
Symbol Parameter Conditions Min (NB':’ 1 Max Units
Vy Input Clamp Voltage Ve = Min, Jj = —12mA -1.5 A
VoK High Level Output Vee = Min, loy = Max 2.4 a2 v
Voltage ViL = Max, Vi = Min -
- i -
Vo | el st oo o ozs | s |
Iy Input Current @ Max Vce = Max, V| = 5.5V 1 ‘mA
Input Voltage
hH High Level Input Current Vee = Max, V) = 2.4V 40 pA
e Low Level input Current Vee = Max, V) = 0.4V -1.6 mA
los Short Circuit Vce = Max DM54 —-20 —-55 mA
Qutput Current (Note 2) DM74 18 57
Icc Supply Current Vee = Max DMS4 34 49 mA
(Note 3) DM74 aa 56

Hote ¥: Alt typicals are st Vg = 6V, Tp = 25°G
Note 2 Not more than cne cutput should be shorted at & time.
Nah&lq;lsmammdmdlouwutsopanmddliwsgown

Switchlng Characteristics atveg = 5Vand Ta = 25°C (See Section 1 for Test Waveforms and Output Load)

Symbol Parametor fl.r:%(‘:::‘:‘:)) ;’; = 4000,Cy, = 11:': Units
n ax

tpLH Propagation Dalay Time Data to a6 ns
Low to High Level Output Qutput

tpHL Propagation Delay Time Data to a3 : ns
High to Low Levei Output Output

tPLH Propagation Delay Time Strobe to 30 ns
Low to High Level Output Output

tpHL Propagation Delay Time Strobe to 27 ns
High to Low Level Output Qutput




Function Table

OQutputs

11 12 13 14 15

10

inputs

G2

G1

H = High Level, L = Low Level, X = Dor't Care
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h
2
8
w
S
2
‘o N on - w & . @ o« g = § 8 § B
] B8] B8] €] €] €] E|] & &} & F| & % ® & €
U I
UL 1
3 ) d - ]
o o
a =
< o <
I
I 1
L_N—_—
) ] aia| 8 ]im | oA o} ™)
8] iz b =
e g 8 & 8%

oo b Ao s a ettt el el kalnd St S0 ey vl ki, e ntioty ok




— s mEm e wm g

- - e e

——— -

-

B T e v——r—— " S FLRETTS O "

ol o m m—

T

-

: Y M T i 7 e

Physical Dimensions inches (milimeters)
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54154/DM54154/DM74154 4-Line to 16-Line Decoders/Demultiplexers

Physical Dimensions inches (mitimeters) (Continued)

0.090 0.625
o.as0 | ™ 0.590
- 4.-2:338 2-‘—I 0.05040.005 -+ |4~ 0.005 MK TYP
8370
0.250
i }
0.015
D.008
| ouza wx by g.g:: e
* D.015
0.008
1] 1
‘ T
1
0.370
0.250
SEE
DETAIL A
i
0.008
0.004 e 0.045 UAX w0
24.Lead Ceramic Flat Package (W)
Order Number 54154FMQB
NS Package Number W24C

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systams are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A citical component is any component of a lile
support device or system whose failure to parform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

&

Corporstion

1111 West Bardn Road
Asington, TX 76017
Tek 1(800) 2729559
Fex: 1(800) 737-7018

Europe
Fax (+4%9) 0-180-530 85 60
@ tevir@.nac.

Emait cam
Deutsch  Tek (+49) 0-180-530 BS 85
English Tek: (+49) 0-180-532 78 32
Frangaia Td: (+49) 0-160-532 03 68
toliano  Tek: (+49) 0-180-534 16 80

Nationel Semiconchector
Hong Kong Lid

13th Floor, Straight Blodk,
Ocaan Cantre, 5 Canton Rd.
Taimshetsul, Kowloon

Hong Kong
Tek: (852) 2737-1600
Fex (852) 2736-0060

Nationa! Samiconductor
J ud

Tet 81-043-299-2309
Fax 81-043-209-2408
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MITEL

|SOZ-CMOS MT8870D/MT8870D'1

Integrated DTMF Receiver

F
¢
1
3
:
'

eatures

Complete DTMF Receiver
Low power consumption
Internal gain setting amplifier
Adjustable guard time
Central office quality
Power-down mode

ISSUE 5 March 1997

Ordering Information
MT8870DE/DE-1 18 Pin Plastic DIP
MT8870DS/DS-1 18 Pin SQIC
MT8870DN/DN-1 20 Pin SSOP

-40 °C to +85 °C

* |Inhibit mode
* Backward compatible with Description
MT8870C/MT8870C-1
S The MT8870D/MT8870D-1 is a complete DTMF
Applications receiver integrating both the bandsplit filter and
s Receiver system for British Telecom (BT) or digital decoder functions. The filter section uses
P CEPT Spec (MT8870D-1) switched capacitor techniques for high and low
b Paging systems group filters; the decoder uses digital counting
\ mobile radi techniques to detect and decode all 16 DTMF tone-
*» Repeater systems/mobile radio pairs into a 4-bit code. External component count is
E. Credit card systems minimized by on chip provision of a differential input
» Hemote control amplifier, clock oscillator and latched three-state bus
* Personal computers interface.
: Telephone answering machine
VDD VSS VRef INH
y; A I
- Bias l
PWDN e Circuit VRet
Buffer
e — 3! >—t> Q1
P%“:gr Sia'g High Group J]— Digital Code
Filter Detection Converter }ﬁ
Algorithm and Latch > Q2
IN+ %gle Zero Crossing
N- Filter Detectors > Q3
Low G —
GS “Fiter © T L, Q4
‘——i >SO—1—> to all St Steering 4>
gmgks GT Logic
f——— AN
‘L v
0sC1 osc2 SYGT ESt STD TOE
B Figure 1 - Functional Block Diagram

oy £ Crr e mmw
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; Figure 2 - Pin Connections

i ‘g
Pin Description

Pin #
18 | 20 Name Description
171 IN+  {Non-Inverting Op-Amp (Input).

IN- Inverting Op-Amp (Input).

GS Gain Select. Gives access to output of front end differential amplifier for connection of
feedback resistor.

4 | 4 Vget - |Reference Voltage (Output). Nominally Vpp/2 is used to bias inputs at mid-rail (see Fig. 6
and Fig. 10).

5|5 INH  |Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B, C
and D. This pin input is internally pulled down.

6 | 6 | PWDN |{Power Down (Input). Active high. Powers down the device and inhibits the osciilator. This
pin input is internally pulled down.

8 OSC1 |[Clock (Input).

0OSC2 |[Clock (Output). A 3.579545 MHz crystal connected between pins OSC1 and OSC2
completes the internal oscillator circuit.

g 10 Vgs |Ground (Input). OV typical.

10} 11 TOE |Three State Output Enable (Input). Logic high enables the outputs Q1-Q4. This pin is
puiled up internally.

11-{12-| Q1-Q4 |Three State Data (Output). When enabled by TOE, provide the code corresponding to the
14 | 15 last valid tone-pair received (see Table 1). When TOE is logic low, the data outputs are high
impedance.

15 { 17 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
registered and the output latch updated; retums to logic low when the voltage on SYGT falls
below Vgt

16 | 18 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected a
valid tone pair (signal condition). Any momentary loss of signal condition will cause EStto
return to a logic low.

17 | 19| SVGT |Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vrg; detected at
St causes the device to register the detected tone pair and update the output latch. A
voltage less than Vg, frees the device to accept a new tone pair. The GT output acts to
reset the external steering time-constant; its state is a function of ESt and the voitage on St.

18 {20 Vpp |Positive power supply (Input). +5V typical.

7, NC No Connection.
16

4-12
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Functional Description

The MT8870D/MT8870D-1 monolithic DTMF
receiver offers small size, low power consumption
and high performance. Its architecture consists of a
bandsplit filter section, which separates the high and
Iow group tones, followed by a digital counting

isection which verifies the frequency and duration of
the received tones before passing the corresponding
code to the output bus.

|

EFilter Section

= e -

*Separation of the low-group and high group tones is
*achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters, the bandwidths of which correspond to the low
and high group frequencies. The filter section also
incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 3). Each
filter output is followed by a single order switched
capacitor filter section which smooths the signals
prior to limiting. Limiting is performed by high-gain
‘comparators which are provided with hysteresis to
prevent detection of unwanted low-level signals. The
‘outputs of the comparators provide full rail logic
swings at the frequencies of the incoming DTMF
:signals.

4
Decoder Section

¥
H
'

TR

=

Following the filter section is a decoder employing
digital counting techniques to determine the
frequencies of the incoming tones and to verify that
"they correspond to standard DTMF frequencies. A
'complex averaging algorithm protects against tone
;simulation by extraneous signals such as voice while

c 2

MT8870D/
MT8870D-1 ara=(ACHIN(Vpp/V,

fa rP-( RC)in{ I/D)D/{ VDD' Vrsdl

Figure 4 - Basic Steering

providing tolerance to small frequency deviations
and variations. This averaging algorithm has been
developed to ensure an optimum combination of
immunity to talk-off and tolerance to the presence of
interfering frequencies (third tones) and noise. When
the detector recognizes the presence of two valid
tones (this is referred to as the “signal condition” in
some industry specifications) the “Early Steering”
(ESt) output will go to an active state. Any
subsequent loss of signal condition will cause ESt to
assume an inactive state (see "Steering Circuit”).

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referred to
as character recognition condition). This check is
performed by an external RC time constant driven by
ESt. A logic high on ESt causes v, (see Figure 4) to
rise as the capacitor discharges. Provided signal

PRECISE
DIAL TONES

X=350 Hz

Y=440 Hz

DTMF TONES

A=697 Hz

ATTENUATION
(dB)

B=770 Hz
C=852 Hz
D=941 Hz

E=1209 Hz
F=1336 Hz

G=1477 Hz
H=1633 Hz

FREQUENCY (Hz)

. T T Ko T e w—

Figure 3 - Filter Response

4-13
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MT8870D/MT8870D-1 1SO*CMOS

. recognized by the receiver. A value for C of 0.1 pF is

condition is maintained (ESt remains high) for the
validation period (tgTp), Ve reaches the threshold
(Vgy) of the steering logic to register the tone pair,
latching its corresponding 4-bit code (see Table 1)
into the output latch. At this point the GT output is
activated and drives v to Vpp. GT continues to drive
high as long as ESt remains high. Finally, after a
short delay to allow the output latch to settle, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are
made available on the 4-bit output bus by raising the
three state control input (TOE) to a logic high. The
steering circuit works in reverse to validate the
interdigit pause between signals. Thus, as well as
rejecting signals too short to be considered valid, the
receiver will tolerate signal interruptions (dropout)
too short to be considered a valid pause. This facility,
together with the capability of selecting the steering
time constants externally, allows the designer to
tailor performance to meet a wide variety of system
requirements.

Guard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering
circuit shown in Figure 4 is applicable. Component
values are chosen according to the formula:

trec=lpr+tGTP
tio=tpattGra
The value of thp is a device parameter (see Figure
11) and tpgg is the minimum signal duration to be

terp=(ReCINVooVoo-Vrs)!
taTa=(A1C1In(Voo/Vrs)
Rp=(R RN+

a) decreasing tarp: (taTp<tata)

tarp=(R1CINVpp/Vop-Vrsd]

Voo O_—Cj- taTa=(ReC in(Vpp/Vrs)

! Rp=(RAMA#RY)

b) decreasing tgra; (taTr>taTa)

Figure 5 - Guard Time Adjustment ‘
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undetected, the output code
will remain the same as the

previous detected code
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Table 1. Functional Decode Table

L=LOGIC LOW, H=LOGIC HIGH, Z=HIGH IMPEDANCE
X = DONT CARE

recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
present (tgp) and tone absent (tgTa)- This may be.
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause. Guard time adjustment also
allows the designer to tailor system parameters
such as talk off and noise immunity. Increasing tgec
improves talk-off performance since it reduces the
probability that tones simulated by speech will
maintain signal condition long enough to be
registered. Alternatively, a relatively short tgec  With
a long tpo would be appropriate for extremely noisy
environments where fast acquisition time and
immunity to tone drop-outs are required. Design
information for guard time adjustment is shown in
Figure 5.
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{ower-down and Inhibit Mode

A’logic high applied to pin 6 (PWDN) will power down
the device to minimize the power consumption in a
,standby mode. It stops the oscillator and the
functions of the filters.

Inhibit mode is enabled by a logic high input to the
Lin 5 (INH). It inhibits the detection of tones
[epresenting characters A, B, C, and D. The output
code will remain the same as the previous detected
?ode (see Table 1).

bifferential Input Configuration
i
The input arrangement of the MT8870D/MT8870D-1
provides a differential-input operationai amplifier as
well as a bias source (Vgres) Which is used to bias the
{nputs at mid-rail. Provision is made for connection of
a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 10
with the op-amp connected for unity gain and Vpes
iasing the input at '/,Vpp. Figure 6 shows the
differential  configuration, which permits the

adjustment of gain with the feedback resistor Rs.
§

{:rystal Oscillator

The internal clock circuit is completed with the
ddition of an external 3.579545 MHz crystal and is
gormally connected as shown in Figure 10 (Single-
Ended Input Configuration). However, it is possible to
configure several MT8870D/MT8870D-1 devices
mploying only a single oscillator crystal. The
scnlator output of the first device in the chain is
T]oupled through a 30 pF capacitor to the oscillator
put (OSC1) of the next device. Subsequent devices
qre connected in a similar fashion. Refer to Figure 7
for details. The problems associated with
unbalanced loading are not a concern with the
rrangement shown, i.e., precision balancing
apacitors are not required.

TR T maome wrwm s e e Yoo (o

e T T

leferontlal ,,_nput Amplifier
R1— 2.-I'-i 00

= =1

R Rar e ka

R2+R5

All resistors are 11% tolerance.
All capacitors are £5% tolerance.

R3=
.~ Rs
VOLTAGE GAIN (A, diff)= A

INPUT IMPEDANCE

1 2
(Znowrr) =24/ Ry2+ mc)‘

To OSC1 of next
 T8870D/MT8870D-1

—1

X-tal

E
—T—il——

C=30 pF
X-tal=3 579545 MHz

Figure 7 - Oscillator Connection

Parameter Unit Resonator
R1 Ohms 10.752
L1 mH .432
C1 pF 4.984
' CO pF 37.915
Qm - 896.37
Af % +0.2%

Table 2. Recommended Resonator Specifications
Note: Qmz=quality factor of RLC model, i.e., 1/2[1fR1C1.

4-15
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RECEIVER SYSTEM FOR BRITISH TELECOM
$PEC POR 1151

i
i‘he circutt shown in Fig. 9 illustrates the use of
MT8870D-1 device in a typical receiver system. BT
Spec defines the input signals less than -34 dBm as
gwe non-operate level. This condition can be attained
y choosing a suitable values of Ry and R, to
provide 3 dB attenuation, such that -34 dBm input
Signal will correspond to -37 dBm at the gain setting
bin GS of MT8870D-1. As shown in the diagram, the
?omponent values of R; and C, are the guard time
equirements when the total component tolerance is
6%. For better performance, it is recommended to
use the non-symmetric guard time circuit in Fig. 8.

MT8870D-1

N+ = Voo
IN- SYGT
GS ESt
VRet StD
INH Q4
PWDN Q3
0SsC 1 Q2
0sc2 Qi
Vsg TOE

Lo

Figure 9 - Single-Ended Input Configuration for BT or CEPT Spec

iare=(RpC1)infVop/Vpp-Vrsi]

tera=(R1C1)In(VopoVrsd

Ap=(AAz/(R1+FA2)

Notes:
R4=368KQ t 1%
Ry=2.2M Q £ 1%
Cy=100nF £ 5%

NOTES:

Ry = 102KQ 1%

Rp = 71.5KQ 1%

R3 = 390KQ +1 %

C1,C2 =100 nF£5%

Xy = 3.579545 MHz 1 0.1%
Vpp = 5.0V 5%
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'Absolute Maximum Ratings’

Parameter Symbol Min Max Units
1 | DC Power Supply Voltage Vob 7 \
2 | Voltage on any pin Vi Vgs-0.3 Vpp+0.3 \
3 | Current at any pin (other than supply) ly 10 mA
4 | Storage temperature Tstg -65 +150 °C
5 | Package power dissipation Pp 500 mw

Derate above 75 °C at 16 m

Recommended Operating Conditions - voitages are with respect to ground (Vgg) unless otherwise stated.

 Fxceeding these values ma&lcause permanent damage. Functional operation under these conditions is not implied.
/°C. All leads soldered to board.

Parameter Sym Min T'yp* Max | Units Test Conditions
1 | DC Power Supply Voltage Voo | 475 5.0 5.26 \'
2 | Operating Temperature To -40 +85 °C
3 | Crystal/Clock Frequency fc 3.579545 MHz
4 | Crystal/Clock Freq.Tolerance Afc +0.1 %
1 Typical figures are at~25°C and are for design aid only: not guaranteed and not subject to production testing.

DC Electrical Characteristics - vpp=5.0v£ 5%, Vgg=0V, -40°C < To < +85°C, unless otherwise stated.

Characteristics Sym Min Typ* Max Units Test Conditions
‘ S Standby supply current Ibpa 10 25 pA  [PWDN=Vpp
p |Operating supply current oo 3.0 9.0 mA
E Power consumption Po 15 mwW |fc=3.579545 MHz
Y
4 High level input Viy 3.5 vV  |Vpp=5.0V
|5 | [Low level input voltage Vi 15 V  |Vpy=5.0V
6 | , |input leakage current /L 0.1 HA  |Vin=Vss or Vpp
7 '; Pull up (source) current Iso 7.5 20 pA | TOE (pin 10)=0,
U .{Vpp=5.0V
8 ; Pull down (sink) current Ig) 15 45 pA | INH=5.0V, PWDN=5.0V,
Vpp=5.0V
9 Input impedance (IN+, IN-) Ry 10 MQ |@ 1kHz
10 Steering threshold voltage Vst 2.2 2.4 25 V  |Vpp=5.0V
11 Low level output voltage VoL Vgg+0.03 V  |No load
12 8 High level output voltage Vou | Vpp-0.03 V  [No ioad
13 g Qutput low (sink) current loL 1.0 25 mA |Vour=0.4V
14 | u |Output high (source) current loH 0.4 0.8 mA [Voyur=4.6V
15 ; VRget OUtpuUt voltage VRef 2.3 2.5 2.7 V  |Noload, Vpp =5.0V
16 Vget Output resistance Ror 1 kQ

v
1 Typical figures are at 25°C and are for design a

id only: not guaranteed and not subject to production testing.

4-17
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o
Gain Setting Amplifier

perating Characteristics - Vpp=5.0V£5%, Vgs=0V, 40°C < To < +8

5°C ,unless otherwisa stated.

g e e R %

Characteristics sym | Min | Typ* | Max | Units Test Conditions
1] 1 | Input leakage current N 100 nA | Vgs<Vin<Vpp
E 2 | Input resistance Rin 10 MQ
i1 3 | Input offset voitage Vos 25 mV
4 | Power supply rejection PSRR | 50 dB 1 kHz
15 Commeon mode rejection CMRR | 40 dB 0.75 V< Vy<4.25V biased
at VRet=2.5V
6 | DC open loop voltage gain AyoL 32 dB
E 7 | Unity gain bandwidth fc 0.30 MHz
8 | Output voltage swing Vo 4.0 Vgp | Load2 100 kQ to Vgs @ GS
9 | Maximum capacitive load (GS) CL 100 pF
T10 | Resistive load (GS) R 50 | kQ
Common mode range Vem 25 Vpp | NO Load

°C < To S +85°C, using Test Circuit shown in

§

i

3

; 11

E MT8870D AC Electrical Characteristics - Vpp=5.0V 5%, Vgs=0V, -40
3

i

{

Figure 10.
Characteristics Sym Min Typ* Max Units Notes*

; Valid input signal levels (each -29 +1 dBm 1,2,3,5,6,9
. tone of composite signal
, P gnal) 275 869 | mVaus | 1,23.56.9
' 2 | Negative twist accept 8 dB 2,3,6,9,12
E 3 | Positive twist accept 8 dB 2,3,6,9,12

4 | Frequency deviation accept +1.5% +2Hz 2,359

5 | Frequency deviation reject +3.5% 2,3,5,9
I | 6 | Third tone tolerance -16 dB |23459110
I 7 | Noise tolerance -12 dB 2,3,4,5,7,9,10
§ s
; 8 | Dial tone tolerance +22 dB 2,3,4,5,8,9,11
E 4 Typical figures are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.
i *NOTES
t 1. dBm= decibels above or below 2 reference power of 1 mW into a 600 ohm load.
i 2. Digit sequence consists of all DTMF tones.
) 3. Tone duration= 40 ms, tone pause= 40 ms.
¥ 4. Signal condition consists of nominal DTMF frequencies.

5. Both tones in composite signal have an equal amplitude.
f 6. Tone pair is deviated by +1.5 %% 2 Hz.
; 7. Bandwidih limited (3 kHz ) Gaussian noise.
i 8. The precise dial tone frequencies are (350 Hz and 440 Hz) 2 %.
¥ 9. For an error rate of better than 1 in 10,000.
]

10. Referenced to lowest level frequency component in DTMF signal.
11. Referenced to the minimum valid accept level.
12. Guaranteed by design and characterization.

o —— -

4-18

o e T m—t




e TEmEy ST —

1IS02-cMOS MT8870D/MT8870D-1

- — o T

MT8870D-1 AC Electrical Characteristics - vyp=5.0v+5%, Vss=0V, 40°C £ To < +85°C , using Test Circuit shown
in Figure 10.
Characteristics Sym Min Typ1t Max Units Notes*
. :gar:i:;rf\%l;tnfign@ levels (each -31 +1 dBm Iezst;:% Eg \;DD=5-OV
posite signal) 21.8 869 | MVgus 1213,9,0,
2 | Input Signal Level Reject o7 dBm '1I'e23 t;:%ast gDD:s'OV
10.9 MVeus | 7
3 | Negative twist accept 8 dB 2,3,6,9,13
4 | Positive twist accept 8 dB 2,3,6,9,13
5 | Frequency deviation accept +1.5%+ 2 Hz 2,3,5,9
6 | Frequency deviation reject +3.5% ) 2,3,5,9
7 | Third zone tolerance -18.5 dB 2,34,5,9,12
8 | Noise tolerance -12 dB 2,3,4,5,7,9,10
9 | Dial tone tolerance +22 dB 2,3,4,5,8,9,11

4 Typical figures are at 25 °C and are for design aid only: not guaraniteed and not subject to production testing.

*NOTES
. dBm= decibels above or below a reference power of 1 MW into a 600 ohm load.
. Digit sequence consists of all DTMF tones.
. Tone duration= 40 ms, tone pause= 40 ms,
. Signal condition consists of nominal DTMF frequencies.
Both tones in composite signal have an equal amplitude.
Tone pair is deviated by +1.5 %t 2 Hz.
. Bandwidth limited (3 kHz ) Gaussian noise.
The precise dial tone frequencies are (350 Hz and 440 Hz) +2%.
. For an error rate of better than 1 in 10,000.
10. Referenced to lowest level frequency component in DTMF signal.
11, Referenced to the minimum valid accept level.

,12. Referenced to Fig. 10 input DTMF tone level at -25dBm (-28dBm at GS Pin) interference trequency range between 480-3400Hz.

13. Guaranteed by design and characterization.

¢
i
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AC Electrical Characteristics - vpg=5.0v+5%, Vgs=0V, -40°C < To < +85°C , using Test Circuit shown in Figure 10.

|
!
H
i
|
b
i
b
;

Characteristics Sym | Min Typt | Max | Units Conditions
1 Tone present detect time top 5 11 14 ms |[Note 1
2 | 1 |Tone absent detect time toa 0.5 4 8.5 ms |Note 1
. 3 h; Tone duration accept trec 40 ms |Note 2
4 ;l Tone duration reject tgec 20 ms |Note 2
\ 5 | G |Interdigit pause accept tio 40 ms |Note 2
E 6 Interdigit pause reject tho 20 ms |Note 2
H Propagation delay (St to Q) trq 8 11 ns  |TOE=Vpp
i| 8 | o |Propagation delay (St to StD) testd 12 16 us |TOE=Vpp
{9 | 7 [Output data set up (Q to StD) tQsio 3.4 us  |TOE=Vpp
10 G Propagation delay (TOE to Q ENABLE) | tprg 50 ns |loadof 10 kQ,
| '; 50 pF
. 11 Propagation delay (TOE to Q DISABLE)| terp 300 ns |load of 10 k&,
: . 50 pF
! 12 | P |Power-up time tpy 30 ms |[Note 3
13 \Zv Power-down time tep 20 ms
: 14 Crystal/clock frequency fc 135759)3.57953.5831 | MHz
i 15 CL3 Clock input rise time tLHeL 110 ns |Ext. clock
i 16 | 0 |Clock input fall time tHLCL 110 ns |Ext. clock
17 ﬁ Clock input duty cycle DCqL | 40 50 60 % |Ext. clock
18 Capacitive load (0SC2) CLo 30 pF
i¢ Typical figures are at 25°C and are for design aid only: not guaranteed and not subject to production testing.
E;r.'OTE?J:sed for guard-time calcutation purposes only.
2. These, user adjustable parameters, are not device specifications. The adjustable settings of these minimums and maximums

are recommendations based upon network requirements.
ES. With valid tone present at input, tpy equals time from PDWN going low until ESt going high.
N

MT8870D/MT8870D-1

= Voo
SYGT

ESt

StD

Q4

Q3

Q2

Q1

NOTES:

R1.R2=1OOK.Q t 1%
Ry=300KQ £ 1%
C4.Co=100 nF £ 5%
X-tal=3.579545 MHz £ 0.1%

T
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Q4-Q4

EXPLANATION OF EVENTS

A) TONE BURSTS DETECTED, TONE DURATION INVALID, OUTPUTS NOT UPDATED.

B) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS

C) END OF TONE #n DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMIAN LATCHED UNTIL NEXT VALID
TONE.

D) OUTPUTS SWITCHED TO HIGH IMPEDANCE STATE.

E) TONE #n + 1 DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY
HIGH IMPEDANCE).

F) ACCEPTABLE DROPOUT OF TONE #n + 1, TONE ABSENT DURATION INVALID, OUTPUTS REMAIN LATCHED.

G) END OF TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAIN LATCHED UNTIL NEXT |
VALID TONE.

EXPLANATION OF SYMBOLS

Vin DTMF COMPOSITE INPUT SIGNAL.

ESt EARLY STEERING OUTPUT. INDICATES DETECTION OF VALID TONE FREQUENCIES.

SYGT STEERING INPUT/GUARD TIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT.

Q,-Q 4-BIT DECODED TONE OUTPUT.

StD DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE
REQUIRED GUARD TIME THUS CONSTITUTING A VALID SIGNAL.

TOE TONE QUTPUT ENABLE (INPUT). A LOW LEVEL SHIFTS Q-Q4 TO ITS HIGH IMPEDANCE STATE.

treT MAXIMUM DTMF SIGNAL DURATION NOT DETECED AS VALID

thec MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION

MAXIMUM TIME BETWEEN VALID DTMF SIGNALS.

tio
00 MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL.
top TIME TO DETECT THE PRESENCE OF VALID DTMF SIGNALS.

toa TIME TO DETECT THE ABSENCE OF VALID DTMF SIGNALS.
terp  GUARD TIME, TONE PRESENT.
GUARD TIME, TONE ABSENT.

Figure 11 - Timing Diagram

4-21
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&National Semiconductor

MM54HC4066/MM74HC4066
Quad Analog Switch

General Description

These devices are digitally controlled analog switches utiliz-
ing advanced slicon-gate CMOS technology. These
switches have low “on” resistance and low “off" leakages.
They are bidirectional switches, thus any analog input may
be used as an output and visa-versa. Also the '4066
switches contain linearization circuitry which lowers the
“on” resistance and increases switch linearity. The '4066
devices allow control of up to 12V (peak) analog signals
with digital control signals of the same range. Each switch
has its own control input which disables each switch when
low. All analog inputs and outputs and digital inputs are pro-
tected from electrostatic damage by diodes to Vg and
ground.

August 1989

Features

u Typlcal switch enable time: 15 ns

® Wide analog input voltage range: 0-12V

®» Low “on” resistance: 30 typ. ('4066)

B Low quiescent current: B0 pA maximum (74HC)
B Matched swilch characteristics

» Individual switch controls

Connection Diagram
Duakln-Line Package

Ve WL &L A 04 %1 W
'“ |a LIRL nlo Il

i

we 187 WA WO KN X0 o0
TL/F/5355-1

Top View
Ordar Number MM54HC 4066 or MM74HC4068

Schematic Diagram

Truth Table
tnput Switch
CTL 170-0/1
L “OFF"
H “ON"
o
=
— = H—
’—i —e—i |- TP
3 ]
L - lx
|

il

TUF/5356-2

£ 1998 National Semiconductor Coparason
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bsclute Maximum Ratings motes 15 2)

Operating Conditions

Military/Aerospace specified devices are required, Min Max Units
lease contact the National Semlconductor Sales Supply Voltage (Vco) 2 12 v
Qfﬂcolmsh-lbutors {or avallabiilty and specifications. DC Input or Output Voltage 0 Vee v
Supply Voltage (Vcc) —-0.5t0 +15V Vin. VouT)
@c Control Input Voltage (Vin) —1.5t0 Vgc+1.5V Operating Temp. Range (Ta)
DC Switch 1/0 Voitage (Vio) Vgg—0.5 to Vgg +0.5V MM74HC —40 +85 c
Glamp Diode Current (I, oK) +20mA , Mz‘:ch Fall Th =55 +125 c
. nput Rise or Fail Times
DC Output Current, per pin (louT) +25mA tnt)  Vog=2.0V 1000 s
DC Vegor GND Current, per pin (lce) +50 mA Vee=4.5V 500 ns
Storage Temperature Range (TsTa) —65°Cto +150°C Vec=9.0v 400 ns
owaer Dissipation (Pp)
{Note 3) 600 mW
f S.0.Package only 500 mW
,Lead Temperature (Ty)
i {(Soldering 10 seconds) 260°C
DC Electrical Characteristics (ote4)
t Ta=25C 74HC S4HC
dymbol Parameter Conditions vee A Ta=—401085°C| Ta= —55t0 125°C| Units
1 Typ Guaranteed Limits
Vi Minimum High Level 20V 15 15 15 v
E Input Voltage 45V 3.15 3.15 3.15 v
9.0v 6.3 53 6.3 v
i 12.0v 8.4 8.4 8.4 v
ViL Maximum Low Level 20V 0.5 05 0.5 v
{ input Voltage** 4.5V 1.35 1.35 1.35 v
9.0V 2.7 2.7 27 \'
¥ 12.0V 3.6 3.6 3.6 \
Ron Maximum “ON" Resistance | VcTL =Vii, Is=2.0 mA | 4.5V | 100| 170 200 220 (]
b (See Note 5) Vis=V¢c to GND gov|s0| 85 105 10 a
B {Figure 1) 12.0 | 30 70 85 30 (]
H 2.0V {120 180 1218 240 Q
F VeTL =V ls=2.0mA | 45V | 50 | 80 100 120 a
Vig=Vcg or GND 9.0V { 35 60 75 80 Q
(Figure 1) 120v]| 20| 40 60 70 Q
Rony  |Maximum “ON" Resistance | Vo =Vin 45v| 10| 15 20 20 Q
i Matching Vis=Veg to GND 9ov| 5| 10 15 15 Q
! 120v| 5 | 10 15 15 a
iI|N Maximum Control ViN=Veg or GND +0.1 +1.0 +1.0 pA
I Input Current Veg=2-6V
iz Maximum Switch “OFF" Vos=Vcc or GND 80V | 10 | =60 +600 +*600 nA
Leakage Current Vig=GND or Vcg 9.0V (15| £80 +800 +*800 nA
J| Vet = Vi, (Figure 2) 12.0V| 20 | £100 +1000 +1000 nA
hz Maximum Switch “ON” Vig=Vcc to GND 6.0V | 10 | £40 +150 +150 nA
Leakage Current Vet =ViH 9.0V |15} =50 +200 +200 nA
(Figure 3) Vos = OPEN | 12.0v| 20 | *+60 +300 +300 nA
lec Maximum Quiescent ViN=Vgc or GND 6.0V 2.0 20 40 pA
Supply Current loyt=0 pA a.0v 4.0 40 80 pA
12.0V 8.0 80 160 RA

Note 1: Absalute Maximum Ratings are those values beyond which damage to the device may ocour.

Nots 2 Uniess ctharwise specifiad all ges aro to ground.

Note 3: Power Dissipstion tamparature dersting — plaatic "N package: — 12 mW/"C¥rom 65°C 0 85°C; ceramic “J” package: — 12 mw/°C from 100°C to 125°C.

Nots 4: For a power supply of 5V +10% the warst case on resistance (Ron] accurs for HC st 4.5V. Thus the 4.5V values should be used when designing with this
supply. Worst case Vi and V) ocour 8t Ve = 5.5V and 4.5V respectively. (The Vi value et .5V Is 3.85V.) The worst case leskege curment accurs far CMOS atthe

highar valtage and 5o the 5.5V values should be used.

Note 5: At supply voltages (Vog-GND) approaching 2V the anslog switch on rosistance becomes extremnely noninear. Thersfore R is recommended that these

devices be used to transmit dighal only when using thesa supply voitages.

** vy limits ara curenty tested st 20% of V. The abave Vy_ specification (30% of Voo) wil be implemented no later than Q1, CY'89.
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AC Electrical Characteristics
Vee=2.0V=-8.0V Vgg=0V-12V, C =50 pF (unless otherwise specified)

FIGURE 1. “ON" Resistance

FIGURE 2. “OFF” Channei Leakage Current

TA=25'C 74HC 54HC
Symbol Parameter Conditlons Vee Ta=—40t085°C | To= —55to 125°C | units
Typ Guaranteed Limits
tpHL tpr | Maximum Propagation 20vV] 25 | 50 30 75 ns
Delay Switch In to 4,5V 5 10 13 15 ns
Out 9.0V 4 8 10 12 ns
120v| 3 7 11 13 ns
tpzL, pzH | Maximum Switch Tum | Ry =1k 2.0v | 30 | 100 125 150 ns
""ON’ Delay 45V | 12 | 20 25 30 ns
9.0V 6 12 15 18 ns
120V| § 10 13 15 ns
tpHz, tprz | Maximum Switch Turn | R =1k 2.0v| 60 | 168 210 252 ns
“QOFF" Delay 45V | 25 36 45 54 ns
9.0V | 20 32 40 48 ns
12.0v} 15 30 38 45
Minimum Frequency Ry = 60001 45V j 40 MHz
Response (Figure 7} Vis=2 Vppat(Vec/2) | 9.0V | 100 MHz
20 log(Vo/V))=—~3dB | (Notes 6 & 7)
Crosstalk Between RL=600Q, F=1 MHz
any Two Switches (Notes 7 & 8) 45V | —52 dB
(Figure 8) 9.0V | —50 dB
Peak Control to Switch | R =600, F=1 MHz 45V | 100 mV
Feedthrough Noise C_=50pF 9.0V | 250 mV
(Figure 9)
Switch OFF Signal Ry =60010, F=1 MHz
Feedthrough Vien Vo
Isolation {Notes 7 & 8) 4.5v | —42 d8
(Figure 10) 9.0V | —44 dB
THD Total Harmonic Ry =10k, C =50 pF,
Distortion Fe=1kHz
(Figure 11) Vis=4 Vpp 4.5v | .013 %
Vis=8 Vpp 9.0v | .008 %
CiN Maximum Controt 5 10 10 10 pF
Input Capacitance
CiN Maximum Switch 20 pF
Input Capacitance
CiNn Maximum Feedthrough | Ve =GND 0.5 . pF
Capacitance
Cpp Power Dissipation 15 pF
Capacitance
Note & Adiust 0 dSm for F = 1 kHz (Null R /Rgy Attenuation).
Note 72 Vg is conterod at Veoo/2
Note & Adhrst input for 0 dSm.
AC Test Circuits and Switching Time Waveforms
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AC Test Circuits and Switching Time Waveforms (Continued)
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FIGURE 3. “ON” Channel Leakage Current
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FIGURE 5. tpz1, tpiz Propagation Deiay Time Control to Signal Output
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FIGURE 6. tpzy, tpyz Propagation Delay Time Control to Signal Qutput
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FIGURE 7. Frequency Response
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FIGURE 8. Crosstalk: Control Input to Signal Qutput
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FIGURE 9. Crosstalk Between Any Two Switches
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FIGURE 10. Switch OFF Signal Feedthrough Isolation FIGURE 11. Sinewave Distortion

Typical Performance Characteristics
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Special Considerations
In certain applications the external load-rasistor current may include both Ve and signal fine components. To avoid drawing
Vo current when switch current flows into the analog swilch input pins, the voltage drop across the switch must not exceed

0.6V (calculated from the ON resistance).
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