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This project is Alarm system. The sysﬁem‘ is
controled by Microprocessor Z-80. When there is anytﬁing
unusual at anywhere that detected by sensor, the system
will display the location of the alarmed sensor and then
choose +the telephone number that we have seted it for
dialling and send information by playback the cassette
tape that have recorded. The systeﬁ will work and stop

it automatic.
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5 National Industrial Blocks
177 ir . 1Y
S Semiconductor ~
= . ‘
[ g . .
51 LM567/LM567C Tone Decodet
un .
= | General Description
-l The LM567 and LMS67C are general purpose tone 8 High rejection of out of band signals and nosse
decoders designed to provide a saturated transistor ® Immunity 1o false signals
switch to ground when an input signal is present & Highl !
within the passband. The circuit consists of an | - Clg Y s:abe center fr.equency
and Q detector ‘driven by a voltage controlled 5;8‘:'H requency adjustable from 0.01 Hz 10
oscillator which determines the center frequency 2
of the decoder. External components are used 10 R R
independently set center frequency, bandwidth Appllcatlons
and output delay. Touch tone decoding
Precision oscitlator
Features Frequency monitoring and contro!
. = 20to 1 frequency range with an external resistor Wide band FSK demodulation

Ultrasonic controls

® Logic compatible output with 100 mA current
Carrier current remote controls

sinking capability
® Bandwidth adjustable from 0 to 14%

Communications paging decoders
/

Schematic and Connection Diagrams

Motsl Can Packsga Dusl-1n-Line Packege

oty 44
ey

eoe 1
i

.
L 21 -1’ L)

LV, tumas
taratiron

v e toaten .
wevds ‘ W vie,
Order Number LM567H or LMS67CH Order Number LM567CN
! See NS Package HOBC See NS Package NOBB

L ]
L i
. i
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. * \
Absolute Maximum Ratings
Supply Voltage Pin . 1ov
Power Dissipation (Note 1) 300 mW
Vg 15v
Vs . -10v
Vs Vg + 0.5V
Q
Storage Temperature Range ~65°C to +150°C
Electrical Characteristics ucrmcran ra-28%c.ve-svt
= = LMSET LMSE7C:LMSETCN
MRAMETERS CONDITIONS Ty 73 TV R BT T 7 v i il
Power Supply Voitage Aange 7% 5.0 9.0 15 20 9.0 v
Power Supoly Current R, = 20
Quisscent 8 8 ] 10 mA
Powset Supply Cutrent Ry 20
Activated n 13 n 15 mA
Input Aeustance 18 20 22 15 20 25 xQ
Smallest Dstectable Input Voitage 1. = 100 mA, =1y 20 5 20 25 mVrms
&
Largest No Output Input Voltege Ig* 100mA 1= 1, |* 10 15 10 15 .mv-tm'
Largent Simultansous Outband Signat to |eowred Sigral Ratro [} 8 . a8
Minimum Input Signat te Wideband Nowe ¥ «cw B © 140 k2 -8 -8 a8
Largest Datestion Bandwidth 12 14 18 10 U 18 %ol tg
Largest Detection Bandwidih Skew 1 2 2 3 %oft,
Larpest Detoction Bardwidih Vasistan mes Tamperaturs 09 {0328 100 |08 | W€
taspest Detection Bandwidth Voriston e S.oply Voltage 4.75V - 8.78V 21 22 21 £1 %
Highett Centor Frequency . 100 500 100 500 kHz
. -
Center Frequency Stability T ) e<Ta<io 15260 880 pom/°C
. { 55T, <+125 . 35t 140 35¢ 140 pom/"C
Canter Froquency Shift with Supply Vortage 4.75V ~ 675V 05 10 0.4 20 %V
' Facest ON-OFF Cyeling Rate 1,/20 120
Output Laskage Current Vg = 15V 001 i} 001 25 BA
Output Ssturation Voltage = ' as2SmV,. 02 0.4 02 | os ] v
1= 0 mA <
o 25mV, o6 10 (X 10
15 = 100 mA .
1put Fal Time k) 0 - /m
t Rise Time ) 150 150 n
Notds: The maximum junction Temperature of the LMS87? is 150°C, while that of the LM567C and LMEEICN is 100°C.
FO" ating at slevated temperatres, davices In the TO-S package. must be derated based on thermal resistance of
|5? , junction to ambimt or 45°C/W, junction to case. For the DIP the devica must be derated bated on a thermat
resistabe of 187°C/W, junction to sroient.
1
¢

.o.“, -

N 951

.

-~ D9SN 00"
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Typicsl Frequency Dritt with

~ LM567/LMb5br

Tempersture (Mean snd s.DJ)
FAR L] T
4 WLV
Z 10
08
] /,

"CWANGE IETAEE RURNING FREQU
&
4

TEMPERATURL { T}

16
apetd-n 81 ® % E N

*  Typical Frequency Drift with
Temperature (Mean and S.D.}

"w

129

.78 <80 <25 8

Typical Performance Characteristics

Typical Bandwidth V-ir‘on .’

with Temperasturs

"
|

1}
|
!

"
H

1]
3

.

4
5 i

1
sanOwIDTHAT 2 € b

oM 7oA A2
TewrtAATRAL § C)

Bandwidth v Input Signal
Amplitude

OBCEMFREL AUNNING FAESUINCY 1)

1.4

[ 3]

-6

48

s
R R L U ] (Lt

Typical Frequency Drift with
(Moan and S.D.} Tempetsture

4 LB
WA

TEMPLRATURL ['C)

Largest Detection Banowidth

E 00 1%
> WtV 4 .1 -
L =t 2] =] =2} %] |
£ g MIE sererers /!
& o £ .
A =~ 4 g z " N
T - 2 } oy s e = ¥
£ " N = /y : [ As g
= g L e
“ -5 - W0 ] ( T YA E -
. ¥ g 3 -
= S 1/ / V28 €
it “ B s, HEBTINITY Vee® 9V
4 e &1 ALOUIRE D]
z .18 e o e w3 00PUT T, 0 38 T s
T T g -t0 -25 0 25 80 75 1S o 2 4 & & 0w 2 W 100 " w Wwee W
TEMPERAJURE ¢ C) BARDMIDTE PR0F 1) CENTER FREGUENCY (M}
Detsction Bandwidth as s Typical Supply Current vs Graatest Numbar af Cycles
Function of Cg and C3 Supply Voiisge Betore Output
w ) 1000
Tene eeme] || Vee 8V
Vee @ 3V NO LOAD “D8” CURRENT 500 T2 C
\ ; -3 ! 300 TIANORIDTR LMITED BY C; ~
oo W N T é— ; / 200- = '
3% \
- } % ) | gANDWIDTH LIMITED BY
5_:'_:‘,‘ ! £s /, | 2w EXTIANAL RESISTOR
" \ ! 3 | A~ 3 (MINIAUM C3)
S8 l > 1 D, —
o w =™ ; ) " n
NS |t, I t L~ m.v-e‘s:m, CURRENT »
L
P ~J , { ] * = ]
w — ' . * 20 .u w
s 2 4§ 0 W o oUW « s 8 2 v v W 3 s
SANDWIDTHINDF I . SUPPLY VOLTAGEIV) . SANDWIDTH (% OF 1§}
Typicsl Output Voltage v
Tempeiature .
] T ;
o f Ve SV ;
A 1] v
. - 1 .
, E LLE L -
e bo W wh
[ s el
s oas
g s -
v
E . e LN mA ! \
[¥]
® . ! ]
. Ll
Rrarar N R A .
TEMPERATLRE (' C)
.- 952
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Typical Applications

Touch-Tone Decoder

d Osciltator with Quadraturs Qutput

O.L9SINT/29SINT

Connost gou 1 15 2.2V (0 1overt output.

T I 1 Do-s:-o ' Oscillator with Double Frequency Output

=i TTT ; —

TERFR . ! !
FEE |D°".“°

.._-_:‘ HI Ttl
- - - -
=~ T

~ .
FFT ¢ , _
Pracision Oscillator Drive 100 mA Loads
d i
e -
Tod] =
== -

’r\';"‘!; Componont valves {typ)
h

A Lam sk

a an
e ¢ A3 20
ol 1 c1 Sitate

€2 1amiedv

p— €3 2amidv

AC Test Circuit Applications Information

The center frequency of the tone decoder is equal*
to the free running frequency of the VCO. This is

given by
ar €1 f !
g = 218 T 0 o= |_'|—R—|-E,—
s 3] - The bandwidth of the filter may be found from
the approximation
] ] 3 e
i Hod ! Ve
o] o] BW = 1070 f.Cz in%off,
TT 1 |
T T e e Where:
1747 S

V; = Input voltage {volts rms), V, <200V

4 2 10ANs 4V
mew: Aot f fg * 138 o .
~ C, = Capacitance at Pin 2 (uF)

953



.supply-voltage ranges,

<

SCL40518, SCL40528
SCL40538

CMOS ANALOG MULTIPLEXERS

/DEMULTIPLEXERS

FEATURES

# Wide Range of Digital and Analog Signal Levels:
Digital-3 to 15V, Analog-to 15V

¢ Low ON-Resistance: 80fY (typ. r over antirs
18V . Signal-Input Range for Vop-Y/ € = 15V

? High OFF-Rasistance: Inpuf Leakags T 10pA
(typ) @ Vpp-Vgg = 10V

¢ tagic-Level Conversion fdr Digital Addressing
Signals of 3 to 15V (VDD Vgs> 3V ta 16V) to
Switch Analog Signals” to 15Vp.p (Vpo-VeE
= 15V)

& Matched Switch Characteristics: ARy = 582
{typ.} for Vpp-Vgg = 18V

# very Low Quiescant Power Dissipation under
all Digital Control Ingut and Supply Conditions:
14\ typ. @ Vpp-Vss = Vpn-VeE = 10V

4 Binary Address Decoding on Chip

DESCRIPTION

The SCL4051B SCL40528, and SCL40538 are
Digitally -Controiled Analog Switches having low
ON-impedance and very low OFF leakage current.
Control of analog signais up to 15V, 5 can be
achieved by digital signal amplitudes of 3 to 16V.
For example, if Vpp = +6V, Vgg = 0V, and Vgg
= -5V, analog signals from -5V to +5V can be
controlled by digital inputs of 0 to 5V. The muiti-
plexer circuits dissipate extremely low quiascent.
power over the full Vop - Vgg and Vpp - Vee
independent of the logic
state of the control signals. When -a logic "1” is
present at the Inhibit input terminal all channels
are OFF.

‘SCL40518 is a Single 8-Channel Multiplexer
faving three binary Control inputs, A, B, and C,
and an Inhibit input. The three binary signals select
1 of 8 chandels to be turned ON and connect the
input to the output,

SCL40528 is a Differential 4-Channel Mukti-
plexer having two binary Control inputs, A and 8,
and an Inhibit input. The two ‘binary input signals
selact 1 of 4 pairs of channels to be turned on and
connect the differential analog inputs to the
differential outputs. .

SCL40538 is a Triple 4-Channel Multiplexar

* having three separats digital Control inputs, A, B,

and C and an Inhibit input. Each control input
selects one of a pair of channels which are connect-
ed in a single-pote double-throw configuration.

= When the ‘davices’ are ‘usad- as demultipiexers, -

the "CHANNEL JN/OUT" i2.minals are the outputs
and the “COMMON QUT/IN" terminalls) is {are)

the lnpul(s)

170

CONNECTION DIAGRAMS
{all packages)

Vpp 2 1 o} 3 A 8 C
| | | I N S S
16 15 14 13 12 11 10 9
SCL40518
1 2 3 4 5 6 7 8
{ 1 I 1 | | T
4 6COMM7 5 INHVge Vss
cCOM |
‘Vpp 2X 1X X OX 3X A B
| | | L1 | 1 |
L1615 14 13 12 11 10 9
SCLA40528
1 2 3 4 5 6 7 8

! NN
QoY 2Y COM 3Y 1Y
Y

INMH Vgg Vs
COM COM
Voo 8 A Al A0, A B C
TR TR A U I [ T
16 15 14 13 12 11 10 9!
SCL40538

I Pelrrermat™ S 2260 W

8
D) (YT )T ol § I T
81 80 C1 COM CO INH Vgg Vgg
(o

Add suffix for package:

C  16-pin Cerdip
D 16-pin Ceramic
E 16-pin Epoxy
F  18-pin Flat

H Chip

RECOMMENDED OPERATING CONDITIONS

For maximum rel'ability:

Vde
Vde

3to 13
3t 15

DC Supply Voltage  Vpp - Vss

Voo -Vez
Operating Temperature Ta
C, D, 7, H Device
E Device

5510 +125
40 to +85

°oC
oC
MNITE: There are no  stric’~~" an tha reiative
' magnitudes of Vgg and Vgg, croviding
Absolute Maximum Ratings are ousarved,



SCLA4051B, SCL4052B, SC1.4053B

LOGIC DIAGR, MS

BT tranaty ¢ a0

o3l vmaaa 1 et

an

.ﬂ—(ﬂ) teanniy 2w o0

1o

yﬂ—@ taanets 1 At

ortne
T e

3()- T} toats s Wt

——@—(x} Laaaniy 3 intat

j—@ Caasay 4 mnt

—(D) tomn w1

SCL40518B
Single 8-Channel Multiplexer

Pt T (WU § 200
- »-3»-— (masa, 18 it
HOge mE
e 1o
T PRI o
war
i
- G,—-‘ praned
L0

SC: 40528

Differential 4-Channe! Multiplexer

r,——l\ _@_@ ety o o D
- : _ﬂ_@ [ N
s :)-— — T) trente s
e e H F [T -~
[T0 S bl = ko ,-Q—@ onnati ¢ o O
- (S — x Q,_@ Cosani €1 Qv
i l l J .._-(D tomedn IAWI "
“w(® ) tomuva 4 001
SCL40538 -

+Triple 2-Channe! Multiplexer

TRUTH TABLE

INPUT STATES “ON'" CHANNELS
INHIBIT C 8 A 40513 4052 4053
, 0 (] [ (1] [v] Ox, Qy | cx, bx, ax A
] 0 0 1 1 1.y cx, bx, ay
0 0 b 0 2 [ 4Y €x, by, 8x
.0 4] 1 1 3 3x, 3y cx, by, ay
0 1 0| 0 4 cy, bx, ax
0 1 0 1 5 cy, bx, ay
i 0 1 1 0 6 cy, by, ax
0 1 1 1 7 cy, by, ay
1 L g . NONE | NONF NONE
s« = Don"t

care
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SCLA40518, SCL40528, SCLA0S38

ELECTRICAL CHARACTERISTIES
STATIC CHARACTERISTICS '

H [ D 1
. : .. 1Ves | Voo !VEE | _Tiow __ml +25°C THIGH .
PARAMETER CONDITIONS v ge)| (veie) (vdc)| in, | Max. “Tine | Typ. | Max. | Min. | Max. Lo
QUIESCENT loo [V in*Vss 0f Vool O 5 10 - 5 - | 0.05 5 - 150 nAde
DEVICE CURRENT All valid input 0 I+ 0o - 10 - 0.1 10 - 300
combinations
+5 |6 .
o j+15 1o - 20| -{02)] 20 | - 600
+7.5(-7.5
AMINIMUM INPUT | Vi Va=Vee 0 5 [0 -+ 35 - | 275 35! - 3.5 |vde
HIGH VOLTAGE kv‘,ﬁvm o |10 |o - 70, - | 55 76| -] 70
1Cantrol and tnhibir] s = 10UA 1] 15 0 - 11.0] - 825 11.0| - 1.0
Inputs}
MAXIMUM INPUT |V, M =Vee 0 5 |0 1.5 - |15y 225 - [15 - |vde
LOW VOLTAGE Vos=Vpo o (10 o |30 - 130 45 - |30 -
{Control and Inhibit loy=10uA 0 |15 |0 4.0 - |40 675| - 140 -
Inputs) -
SWITCH INPUT/ h
OUTPUT LEAKAGH
Any channel OFF | ©rF Min=Vss or Voo 0 |+75}-78| — |£100 | — |%0.01{£100 — | +500|nAdc
NV, =¢7 5Vdc .
All channels OFF | lorrlinh = 7.5Vdc 0 | x75{-75 1
Vs =t7.5Vdc .
! SCL40518 ~ {400 | = |t0.08|+400 | — l+1000|nAdc
SCL40528 o~ |%200 | — |+0.04{£20C | — |+1000
SCL4G538 - - - | +100 | — | +0.02f£100 | - |*1000
ON-RESISTANCE ;
C, D, F, Hdewce Rond Vin=Vss ar Vpp | -7.5 [ +7.5 |-7.5
Vee€V,&Voo | 0 [+15 | O — 1 220 | - | 125 280 | - 400{ Q
Ry =10k -5 +5 1.5 ~ | 310 -1 180 400 | - 580| Q
0 i+10 | O p
oT -251 +25/-25] — |2000 | — | 470 |2500 | -~ | 3500/ @
0 +5 {0
E device Ron|Vin=Vss or Vool =251 +7.5[-7.51 ~ | 230 ~ | 128 | 280 | - 360| 0
VeeS<VeSVoo [ 0 |+15 | O
Ry =10kQ2 -5 +5 1-5 - 330 - 180 | 400 -+ 520] Q
g |+10 | O
-251 +256-25] -~ [2100 | - | 470 2500 | - | 3200| Q@
0 +5 | 0
ON-RESISTANCE [ARgnMin=VssorVpp |-2.61 +7.5/-718! - = - 5| - - - | 0
M 'l:CH Mec SV, <Voo | O |+15 | O .
(Safmd Packsc2) R, = 10k -5 _1+10 |-5 =] -l =} w0t - | -] - |2
0 1+10 {0
25| ¢25/-25| - - - 50| - - - {Q
0 +5 | 0

NOTES: ' Reriwining Static Electrical Characteristics are listed under “"SCL4000B Series Family Specifications”
P Tiaw =-55°Ctor C, D, F, H device.
. = -30°C for E -Jevice,
Thiiw = +125°C for C, O, F, H device.
=+ 85°C for E ‘avice.
3 Traes devices have heen designed for balanced output drive current spacifications. Consult Family Speciticarions,



SCL40S1E, SCL4OLZEB, SCLA053B

ELECTRICAL CHARACTERISTICS (Continued)

DYiJANIC CHARACTERISTICS (Cy = 80pF, T, ~ 25°C) .
v . H .
PARAMETER CONDITIONS j ) l (‘{/32, Hsg) l Min. I Typ. I Wax. 1 unlm
SIGNAL INPUTS (V,) AND DUTPUT? iV} e H
PROPAGATION DELAY ftor 4y . K
TIME Remt H
-] Signal Input to Signal inh » Vgg 0 & 0 - 30 69 " i
Output Vin"Vss 0t Vop | O 10 1} - 15 30 |
: V= Square Wave] 0 15 0 - 125 25 |
. Ay " 10k }
BANDWIDTH {-3dB]  [BW [inh=Vgs R, i
{Sine Wave) Vine Vgs|_ 1l 0 “ |-5 - 54 C - Mg |
or Voo [ 1050 - 0o | - i
V5V, 100LD - 38 - :
[centered | IMOY - 37 - ’
€ 0.0vde
INSERTION LOSS i
) Vor Inh=Vgs R
= 201080y, 7 Vin*Vss |_1kQ O % |-t - 23 - e !
; of Vpp | 10kD - 092 -
Ve=5Vpp 100K - 0.1 -
d {_IM0 ! -- 0.05 -
® 0.0vde
SIGNAL DISTOATION [ {inh=vgg
{Sine Wave) Vin*VssofVpo! =76 | 476 |75 - 0.1 - a
Vy = 5Vo, -5 6 |-b - 02 -
. centered -25 +25 1-25 - 1.0 -
@ 0.0Vdc
fy = 1.0cHz
A, = 10«0
FEEDTHROUGH nh = Vgg Ry r . : g
(-40a8) VinrVss k0l © 5 |5 > 1250 - Wz |
of Vo | 10k - - 140 -
. V5V, [100KD) - 18 ~ L
gentered | 1M - 2 -
©0.0Vde i
CROSSTALK {-40dB}
Between 1wo switches Inh = Vgg 0 .| ¥ -5 =, 1.0 - MHz
, Vin® Vss 0f Voo !
Ve 5Vog . )
. centered
©0.0vVde
R, = 1.0k
CAPACITANCE luh = Vpo
. Input C.y 0 +5 -5 - 5 = pF
- [scLe/s18 | - 30 -
Common Co SCL405 0 +5 |5 - 18 - oF
SC140538 | - . = 10 - '
. Feedthrough Cos 0 +5 -5 = 0.2 - o
: CONTROL INPUTS y
PROPAGATION DELAY
TIME’ Neun)inh = Vgg 0 416 |-15 - 160 320 ™
" v | Ve SVeVoo 0 415 0 - 120 2¢.
Turn on R = 10k} [¢] +5 -5 - 225 4%
0 410 o’ = 160 320.
225 | s28 1-25 - 400 500
[} +5 v - 369 720
INHIBIT INPUT
PROPAGATION DELAY ey e VineVss 0 Voo 0 w5151 - |0 320 -
TIME here |V = Voo [} 15 [ —_ T20 7|
Ay ~ 10k 0 PO I A ) 403
Tutn on 7] 4310 7] - HET™) 320
225 | +25 }-28 - 400 [
- 0 -5 [ - | 360 220
INHIBIT RECOVERY o [Vin®Vie 01 Voo | 0 4785 1-15 - 159 303 '
i TIME? Vee S VoS Vepl O +1b 0 - 80 L1 1]
Ry 10k [ s 1.6 - 200 402
9 410 o - 3081w
! ETERE TR EY - 300 e |
i o 5 [ - 225 459

Notes: ' Channet Ovetlap time — interval followity change of contrnl snput Auring which two channelt may b ON simuite ddut’y
2 Interval toltuwing removal of Inhibit ouring which channel Information i Invelid,
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CRANKEL “ON° HESISTANGE (Hgy) = CrMg

330 pugrenr Teurgasrung !
(Tale 23%°C
sae —t
o suasLY Vol
U tVoo-veg! 3
239,

~

-
3.

[ Ao R ol EXER ]

- 2 ]
SIGNAL VOLTAGE v, ) —VOLT5

Typical Channe! “ON" resistanca vs. signal vultage

]
fconTRoL vOLTS (W) +8 H
@ LOAD CAPACITANCE + (Cpiy *Crag fEA} 1

-2

JUPFLY VOLTS: Vg +3,vsy* =3 €08 R P VOLTUETER
INPUT SIORAL VOLTS {Vyg)e 3 vpup ETRES loc:ron RADKO
HNE WAVE (LT A3} on o

Kl

s [ LoAD RESISTANCE (R ) 1u0 m
1. SRRl 2
4= 't ooNa N
L)
NS na
2
3 o4 . d
Y] t 0 [y 100

WPUT SIGNAL PREQUENCY “h) L LT

Typ. switch frequency response-switch “ON~

RPRLY VOLTS:Vpge 48, Vag® -3 T T T '
TNAIT SGNAL VOLTS (Vigt 3 Vi p SINE WAVE 1177 RMS
": 30F FIXTURE ANO WETER MALLED OUT -3 338
z [ AL R R B
Fad Ve Ve
§ P c: Yoo 37
W won

i 4o R} 3
3 o sl d 39 -;-
- e | B Q
2 5

13 . £ VOLTMETER 33
Fl Ve 55 Boomioh Ba5o &
; MOQEL )-CA / "
& n T oR Eauly -
- / =
2 oo |
§ s u(n I "‘" a5

207 4 smn:m:s [u/l/‘
9 Ay
o ] 03 4

weut mmu. r-ceu:ncv [[RERTH

SCL4CS518, SCL405283, SCLA0538

- ———

TLOAL AESISTIRCE

g Ta "5V
SUPPLY VOLTAGE vpg*d (14100 %0, 10%0

VSS'OV V:E'-SV
. AMBIENT TEMPERATURE (Tp1+24°C

QUTPUT SIGNAL VOLTAGE (vgg) — VOLTS
o
H

& -
ceumq-  INPUT SIGNAL VOLTAGE (V) =VOLTS
ey

*Yypical “ON” charactaristics

SUPPLY YOLTS  Ypps e 3, Vege-9
COMTAGL VOLTS (Vels <8
INPUT SIGNAL VOLTS (V)3 Vp.p SINE WAVE (LTT AMS) E

3 %1040 CAPACITANCE CLI*CRIXTURE 1 CHETER
> FIXTURE ANO METEA MULLED CUT
oo aan | | U | -
a X, L hE v rugege ]
g | <
3 Wi
a
g s §
LT o 2
i / .
3 ) £
", -«
H
s / El ’
3 Q i/

0'

3

1
2
107! 1 K 02 0 04

= . MPUT SIGMAL FAEQUENCY ifiglane.

Typ. feedthru vs. freq. — s;vitch “QFF”~

SCHEMATIC DIAGRAM
OF ONE SWITCH

SwiTCH

CONTROL

[e]L]

Yia

ONY
CONTAOL l l”
Ve

FROM, DECOOER  °

package

Typ. crosstaiis betwesn switch circuits in the same
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spUM TCMs08s
i . TONE ENCODER

” .
M\Jf" . .
! nde-supply voltage range :.3.0 to 10.0 Volts

i ynimal standby power requirement

R o] .

| ysa Of Inexpensive lelevision color-burst ::u::u:ngn

aystal (3.579545 MHz) to provide highly ac- SWITCH

crate and stable tones coun
Lg.cuonlc or microprocessor dlalling Inter- cou 2 .

bill

wcs capabllity =
Punlmum external parts required Wes 1/ 4 E
L ol Harmonlic Distortion complies with in- OSCILLATOR - [;

saysUy standards WPyl

. osCuLAToR [

L onchlp auxilisry functions for switching output
} aal-tone and single~-tone capabllity .

Sngle-tone or no tone seleclion by means” L

o the multiple key entry pin’ ) « - FIGURE { - PIN CONFIGURATION
| bevice power derlved direcfly from the tele- 2\ 4

Y

prone lines or small batteries (s.g., 9 Voits)
out 10 CMOS Jow power circultry.

PEP 3 processing avallable

dslgned 1o be interchangeable with Mastek
UX5087 .

r-l daescription . _ e .
% TCM5087 Is specifically dasigned for the dual-lone lelephona dialling systam. !t 1s a monohthic integra-
X ciruit using CMOS technology. In addition 10 wide supply vollage opetation, the Tona Encoder provi
M requlaled oulput, single contact static keyboard inputs, opposite polanty logic oulpuls as well as a
{*ve tone nhibit pin. ~ .
N mxpe?ssive TV crystal is used lo generate eight diferent.audio sinusoidal requencies. The lones
Lable for dual-tone multi-frequency (DTMF) telephone dialling are digitally synthasized on the chip.

™ conventional R-2A ladder network 1s used 10 provide on-chip digital to analog conversion. The current-
“rollage transformation for D-1o-A converter is accomphshed by the same operatonal amplhifier which
s up the = low-group = and -« lugh-group = signals. The wavelorms generated in this manner have
¥y low Total Harmonic Distortion. Moreover, tha Irequency stability of this Tone Encoder complies with
Bndard DTMF specifications without need for any lrequency adjustments. '

. N a




P e TCMS5087

TOHLC CHrADER

S W

J
?

v

absolute maximum ralings?
2

Suppiy voltlage Vygeeee voeeeee o oe e s
Pin vollage relative 10 Vg oo v oo
Pin vollage relalive 10 Vgg............... ...

Maxwnum package power capabilly....
Oporating ambient tumpurature®,
Storage ambiend temperature

e, +10s v
................ +03v
coersssnennnt Ty e eceeeean,n -03v

: ' 1150 mw a1 25-¢
=40C 1w 185C
=65Cio 1150 C

" FIGURE 2 ~DERATING CURVE'

1200
1100
1000
: 900
8Ca
700

Maximum Continuous
Dissipation - mW 600

500 ¢
400 }-

300

: 200
, 100 |

0

|

!

|

;s . . |
' |

I

|

J

pir b

A 1 1 3 L A 3 i ] 1

25 30 35 40 45 50 55 60 65 70 75 80 85

NOTES :

Ta — Free — Air Tcmpo;n;un —-°C

"1 Deraling curve assumes the ambient environment is stil air, (hat no heat sink is used, and that the jungtion lempe

nol exceed 150°C.

2 DC operaton range --30°C < Ta < 20°C

3 Damage may resutt f the device is operated above absolute maximum raungs.
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45087 electrical characteristics from 0°C to +70~C unless otherwisa noted
JAY

-

—
rAﬂAHETERICONDmDNS SYMBOL MIN. :WP. HA.X. URITS COMMENTS
pecdung current { f
1ybosrG entry .
Voo = 2.7V, pin 6 los 10 " 20 mA 4.6.7
Voo = 10.0V.pin 6 e 5.0 ‘N 100 mA 46,7
pAs L
Columng = on = -
W h.qh or ' .7Vo° vDO v ‘t
col.-lo-10w resistance = Ny kOhms
. “Columns « oft « : input low 00 Voo ) * 1
Rows -on = : LT
nout low or . ~“l 0o : J o avee v 1
row-lo-col. resistance p = , 1 kOnms
Aows =« off = : input high © SVpo' Voo v 1
Singis 1one inhibil : . ' |
.nactive (input high) Ve Voo Voo v g
aclive (input fow) Va 700 Voo Y 1
Aput voltage : ., Yo =
Row Tore ¢ R, = 1 k() bt 1Y 400 504 MVaus 1,23
Column Tone @ R, "a 1 k(] =}-- 296 500 630 MViy 1,2,3
Voo *» 35 Vio 100V -
Tore output . oxternal
bad-smpedance ;
Veo=3.8 Voc . R, © 620 Onhms
Voo=10.0 Ve R, 330 Ohms
Output vonage 7
Tianamtter Swilch @ no
Myboard enury :
" Veoado V.lgas - 15mA Verer 1.5 3 v
Voo 10.0 V, 1y = - 50 mA Vowe - 8.s . v
Transminge Swilch
Leyboard entry
%
Vooxt10.0 v ~ L cant 1 10.0 ©uA *
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TCM5087 electrical characleristics (cont’d) A . . ¥ .
—— _ ]
PARAMETERICONDITIONS syMsotL MiN. TYP. MAX. UNITS COHHENH
Bai - T ——
Mute oulput e ng \
heyboard entry S
Voa 35V, V, 05V I 05 20 mA
Visa. 100V. Vs 05V kx 10 4‘0"\ - mA
- e —————
Mulo output e hoybodrd’ ) :
eniry .
Voo 35V, Ve, -30V ke 05 20 mA
Voo 100V, V,, 95V Iome 1.0 40 mA
Stanaby current 4 no — ’
keyboard entry .

Voo =S V.pn 6 leg .25 = 100 nh 4.5
Voo - 100 V. pin 6 lsu ) 200 nA 4,5
Input resistance . o -

Single fone intubat R., 20 100 kOhms 2
Tone oulpul i no -BO\ aB8m
keyboard entry . ’ HN s
Tone oulput rise time tause ) 3.0 5.0 msec .9
Pre-emphasis Y 1.0 20 3.0 as
Output aistortion

Voo+4.0Vio 100 v . -20 a8 s8.10

Comments :

Voltagés referenced lo Vgg
Ambient lemperature T, = 25°

1
2
J Ttue. RMS measurements . 3
4 All outpuls unioaded - : . oo
'S Current oul of pin 6 (i no key depressed =
6 Current out of pin 6 (q';.ono key depressgd .

7

Crystal parameters are the following : ) -
F=3.579545 MHz *.02 %, Rg < 100 ohms, C =18 pF, Cu=0.02 pF, and L.=96 mH

8 Any column plus any row ; R, =60012 for Voo < 4 V, and RL'-—‘:izon 16r Voo > 4 V.

9 Time required for 3 valid key stroke with no bounce to cause the wave to travel from minimum®o 90 %
ol ihe final value of aither fraquency. . {

]
total column and oy

. i
) .

10 Distortion Measurements are in lorms of the latal out-of-band paower relative {o the'
lundamuntal power

11 Resistance connecting one or more rows 1o one or more columns,

’



’ .09 8 7 6 5 4 .3 .2 -
TYPICAL COLUMN ———r———— 321

< PERFORMANCE TYPICAL ROW - L.
L ot _ LS PERFORMANCE 4200 2
b 3
w . ©
g 400 B < «00 o
& . . D
D 200 | =
o N : 4 .s00
2 "t g
< Y E
- 2 A A A i A A P 4 . -800
1 2 3 4 5 6 7 8 9 10 ,
i . INPUT VOLTS

INPUT VOLTS

-

Lekew

AGURE JA : TYPICAL INPUT OPERATING CONDITIONS  FIGURE 38 : TYPICAL INPUT OPERATING CONDITIONS
FOR PINS 3, 4, S, AND 3 WITH VOLTAGE FOR PINS ‘11, 12, 13, & 14 WITH VOLTAGE
REFERENCE Vgq tt 25°C. .- ~ REFERENCE Voq (0 25°C.

.

deslgn specification

Two voice frequency signals are linearly added lo creats the dual-tona signal. One voice lrequency is
selected fiom a « low-group » and the other from a = high-group - of frequencies. The = low-group =
consists of lour requencias 697, 770, B52, and 941 Herlz. The = high-group = consists of four frequencies
1209, 1336. 1477 and 1633 Hertz. The number entry is accomphshed by a keyboard arranged in a row,
column format. In order o select one appropriale tow and one appropriale column, a push butlon corres-
ponding lo a digit 1s pushed.

Ona ol the = high-group*~ lrequencies is selected by the active column input and one of the « low-group =
frequuncies 1s sclectod by tha active row input. The highast « high-group = liequancy ol 1633 Horz i3
nol used in slandard dual-lona implamentation; The Total Harmonic and Intermodulation Distortions of,
Ihe dual-tone should be less than 10 % at the telephone terminals. Tha Irequency tolerance is +1.0 %.
TCMS087 Tone Encoder provides accuracy of less than .75 %. The = high-group = 1o = low group » signal
amplitude ratio should be 2.0 £1d8. The above-mentioned specilicatéons hold over the sale operating
lemperature range for either short long loop or long loop lelephone apphcations.
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STANDARO | OuTPUT * sﬂuomo OUTPUT %
FREQ OTMF TONE ERROA FREQ. DTMF TONE ERROR
1, () 69/ 7013 1062 1..(Cy) 1209 12159 ‘057
1. (R, 170 ”.1 K] 1019 L.1C.} 1336 13317 0132
LNy 842 8172 10G) LC ) 1417 14749 2135 .
l 1R 94t 9351 06y |! “101C ) 1623 1645 on

_TABLE 1 - COMPARISON OF STANDARD VS ACTUAL TONES GENERATED 8Y T

CRYSTAL OSCILLATOR
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."“g,auatloﬂ is provided by means ol an inexpensive TV crystal and an on-board inverter with suthicient
op-gain. The inverter's inpul and oulpul are '‘pin 7 and pin 8 respectively. The crysiat frequency s
577545 MHz and it does. nol vary more*than +0.02 %. Any dewiation ol the crystal Irequency would
affect the lone oulput heguen sy '

ransmitter switch - )
This switch is located at pin 2 which is connected to the emitter ol an on-chip bipolar transistor. The
. callector of this lransistor 1s al Vyp voltage. This transistor is turned on and pulls pin 2 up 10 the Vyq
.. supply provided there 1s_no keyboard input. The cutput goes open crcuil with a keyboard entry. The
r,. state of the single tone inhibil inpul does not atiect the output of thé"tfansmitter swilch,

Y

distortion eonsiderations
" "The lollowing formula is used o calculate (he Total Harmonic Distostion of a single row or a single column.

V V3, +V3, + V3, 4VE, 4o+ VR, '
- -

THD x 100 %

Vi s 3
Where V, is the second harmonic of tn'eltundamenlal trequency wavelorm and so on.
The dual-tone Tolal Harmionic Distortion is given by the loflowing lormula :

(VVir+ Vit + V3 + Vet L+ V2 e Vi)
THD = x 100% -

V Via+Vie

Where V,y and V¢ are the tow and column fundamental frequency. wavelorms, V., and Vae. elc. are
the corrasponding harmonics.

V2.0 denotes the total intermodulation distortion.
Vo = Vicl? + (Viel +.cot (Vaseme)? + (Voriome)?

A relatively simpte method of distortion measurement uses a Specirum Analyzer 10 relale the harmonics
‘o the fundamental frquency wavelorm. - !

The Tone Encoder spectrum indicales the harmonics and intermodulation distortion at leas! 30 dB down
relalive lo the column tone. Another method for distortion measurement of the dual-lone wavelorm 1s to
compare lhe total power in the fundamental frequencies with the toral power in the varnous Hdrmonics

Plus intermodulation on a Sighal Analyzer. Tha TCMS5087 provides an oulpul distortion of -20 dB maxi-
mum,

Mereover, when the device 15 operated between 3 Volts and 3.5 Volts, some chpping occurs at the output
wavelorm causing the distortion in this vollage range to exceed —20dB maximum.
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A, [Contact Resistancc) 1 Al
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'Figure‘g indicates the-internal components of the En-
.+ coder’s inputs. Ry, and R, pull in opposite directions

keyboard Interface

The TCMSO087 is compatble with class A sing
contact keyboard, 2-o-8 DTMF keyboard as well
electronuc inputs. The keyboard diagrams are in §;
res 5, 6 and 7. Unlike dynamic or scanned inputy
TCM5087's stauc lnputs do not generate any nossa.

The normal keyboard operation for dual-lone genara-
ton is accomplished by pushing any single butlon,
Single-lone s generaled when one or more buflong
are pushed in, the same row or column. No lone g
generated when diagonal buttons are pushed. Electro.]
mic inpuls are shown in hqure 8. A particular dual- lono‘
15 ganerated with inpul lo the corresponding singla
fow and columA. A column fone is generated when
the input to the corresponding single column is activa-
ted. No tone_is_generated when mare than_ong co-
lumn inputs are activated. The internal cucunry of the
Tone Encoder does not recognize the activation of a
single fow. Thus, in order 1o obtain a single row (one,
two columns and thal particular row are aclivaled.

and keep Ihew raspective inpul sensing crrcuit turned
off. When one or more row or column inputs are
connacted logether, the - 1/2 level - is sansed by the
1nput sensing circuils. As a result, a logic signal ts de-
livered 1o the internal circuitry which in lurn generates
a suitable tone.

FIGURE 6 - PUSH BUTTON TELEPHONE KEYBOARD

oFcyogc i
O PP
OO -
giolioffoflo N

SPST MATRIX xews‘omw/

= N0

FIGURE 7 - SPST MATRIX XEYBOARD (2-01-8 ROW,

3

COLUMN FORMAT)

single tone Inhibit

Pin 15 is used lo inhibit the generation of single to-

nes. This Rin is capable of pulling 10 Vpe supply volta-

ge. The, dyal or the single lones are generaled as 3

doscrnbed under keyboard interface when this pin s
fiodling or connocted to Vg supply voliage.

13

When this pin is pulled down 10 Vgg, all chip lunclions ns
remain unchanged excep!.lor the single lone opura-'a

tion which results in no tone a! this voitage level.
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rﬁ . .| ROwW Voo
' i INPUT SENSING
—_— - R CIRCUIT
. . Voo Al STATIC
AOWS ' PROTECTION
. Vss SENSING
' : . CIRCUI

Voo STATIC T

) VL 3S INPUT Rcy

: _'(_ o vss | - .

DR

FIGURE 8 - ELECTRONIC INPUTS FICURE 9 - ROW ANO COLUMNM INPUI;‘S

mute butput

Pin 10 i$ used lo implement auxihary swilching lunctions needed 1o actuate upon keyboard input. This
output consists of a CMOS gata which pulls to Voo supply with keyboard ontry. When there 1s no keyboard

enlry, the mule outpul pulls 1o Vgg voltags. ‘The status of the single lone inhibit does not alect the muie
output,

lone output

Pin 16 13 internally. connectod o the emiter of an NPN ransistor the collecter o.l which 1s connecled
0 Vio supply voltage. The base of this transistor is connected lo the oulput on'the on-chip Op Amp
used 10 mix the column and row lones and faciiate oulput level regulation.

L.
.- r
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FIGURE 10 - ROW 3 OUTPUT {TYp
HORIZONTAL : 2 msec/dlv.

TIME —

ICAL STAIRSTEP APPROXIMATIOH)
‘o YERTICAL : .5 vigly.

+ OuTPUT

VOLTS
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]

TIME —P
FIGURE 11 - COLUMN 2 OUTPUT (TYPICAL ST
HORIZONTAL : 2 msec/div,

[}
AIRSTEP APPROXIMATION)
VERTICAL =5 vidiy.

] -
? ouTPUT

-
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VOLTS L Y|

4 5 By .

1 3 o -

2Ll R EN
FIGURE 12 - ROw J and COLUMN 2 DUAL.

HORIZONTAL : 2 msec/dly,

TIME —Pn

TONE WAYEFORM AT PIN 16
" VERTICAL : ¢ Vidiv,
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5448 /7448

BCD-to-Seven Segment Decoder ./ Driver

Schottky TTL . _High-Speed TTL LowPower Schottky TTL Standard TTL Low-Power TTL
Packsge Package Package . - | Package Package
Device Type Device Type | Deyice Type Device Type Device Type
vee [eTpmier Yoo IcTr Imicr veo IeTe M[cr YR [cTPM]cF c[pIm[cr
ri . i SNSALS 48 b ® . WD] SN S48 y ©) WD
e R i SNT4L 8 43 D WINW SN T44d L OINDY
T Fmsa/Fo s [DQ) F
FAIRCHILO[- - : FoI/F O Mo G
MG 5448 L .
MOTOROLA > MC 2448 L OP®
_ DMS4L 548 [0 .
-N.S.C. oM7L S48 [0) DMI4d8 N
PHILIPS T p
o =
1$IGNETIC TR 70)
1S1 EMENS - FLHSSI [)
FUJITSU
HITACHI “IOTIL S48 RO
MTSUBISH ) 0%
NEC
TOSHIBA : 5
Electrical Characteristics ./ SN74LS48/SN74LS48 - .
sbsolute maximum ratings over C . Pin Assignment (Top View)
operating lrpo-nir temperature range N .
Suoply voltage, Voo TV | Operatwg tree-aw  [SNMLS|  —85'Cto 125 | °
tnpu) voiteps ™ lomperature tangs SNMLS 0°Clo 70°C
S torae tomperature, range —85'Clo 150°C @ f
recommended operating conditions . ouTeuTs
SNSALS48 SN74LS48 " | o0 vee 77 nans v e
Vi Fow_WAX [N oM MaAX i) [is) 6] oL ) (L)L (31
Supply vollage. Vg 4.8 5 s.s5|am 5 s.25| v 7 Ll :
. s v g - 100 =100 l—] r_J.———] I
- X A )
High-level dutpul current, o4 BI/RBO "% Ty Y7 = Ll
Low-tavet outpul current, | 2\l 9 2 £ mA
- oL B81,RB0 1.6 1.2 B C iroeoe D
Oper atng Wree-a lumperatwe, Ta - 55 125 0 0] °c l——‘ ) ’U I L
electrical characteristics over recommendad operatting ) " :
free-air temperature renge ; : ’w ; :B ; 1 ""
A
PARAMETER TEST CONDITIONS T [MIN_ TYP $ MAX! UNIT NouTs Test m’}ﬁmmm "o
Vin Hhign-iovel input voilage 2 v :
iy Low-Isval input voltae . 2.8 v Positive logic : ses function table
DUl Clamp voilage.  any
VoE =MIN, I} =—IsmA -1 .
Yi nput uagept BI /RBO cc ! ) AV -
righ-level oulputis InTu g | Vog =MIN, Viu= v,
Yo  Loitace BI7RBO | VL =0.0v, 1on =MAX - v i
Voo = MIN, Vg =0.85V.
he =
"'0 Cutput aurrant oo Input conditions as for Vo LS A
Low-level output » vy gy :cc'xm 1oL =2mA 0.25 0.4 v .-
YO o BI/ABO | v e0.av oL~ 1mA 0.5 0.4 . '
Input curienl Any input ' . .
N ‘4t mestaum oxcent NEC =MAZ, V| =V 0.1 ma
tnpul vollage 81 7 RB0
s
. Any inpul
. Hah unlmmtl eacept VEE mMAX, V| =2V 20f aa
current 81 /K60 | . : '
Auysnpul N
| encept =0.4
4 Lowievel 81 / ABO_| Voo = MAX, V| =0.4V ! mA
mputl ourfent |81 /RBO B -1.2 .
Shari-caGgt
'os output  current BL/RBO | VGG = MAX —({.l -_2 mA NOTES: |, The blanking nput (BI) must be open or held at & fugh 0G0 level whan oulpul
functions O tvough 15 are desired. The vipple-blanking mput (RBI) must be
VA SNSdL S48 B B open or nigh, H bia~king of & decimal 280 18 nol Oeswed.
'cc  Swoaly currant N ACC Rl PYRYIPYN s al™ 2. wnan & low logrc Hvel 1s appiied dreotly 10 the bianking wput (BI), &Il ssgment
- outpuls are low regardiass of ihe lavel of any olher wpul, .
ipr tromAwous | gy Ry =ikl : 100] 73 3. whan rpple-bianking input (RBI) and wputs A, 6. C, and D are at 8 low level
[ trom Awngut Tc-z“ L 100} ns with the lamp-test input hoh, all segmant outpuls go low end the ipple-blankng
[T Irom RBI npul A 100 ns tutput (RB0)poes © & low lavel (response condition)
1P H fram RBiwnpul Ml AL =6 100 ns 4. When the blanking nput/ripple-dlanking output (BI/RBO) = cpen or heid hgh

re

and & low 18 apptied 10 the lamp-teat wput, all segmeni Outpuls sfe ngh,
« % BI/RBO is wire-AND logic serving as blanking input {BI) ln_d/or
“rippla-blanning vutput (RBO)

? Fur conditions shown as MIN 0 MAX, usa (he appropriste value
AN tyoical vatues are al.vgg = 8V, T4 =25T.
81G( 1o Moasured wih ali oulouls 0pen and all inputs at 45V,
tpLH w BroDegaLion delay hime, lows 1o~ mgh -level ouidul
\Prig, =ptogagslion dalay time, 10-tow iovel Quidul.

souoitied under regommanded opsraling conditivns for the spphoenls tyRs.

CONTIUED ON WEXT PAGE
—e



48/ 7448 (CONTINUED)

. * P
Function Table &
48, ‘'LS48(ses NOTES) ) a
DECIMAL
P P
oR WOUTS syaso? QUTPUTS NOTE .
FUNCTION {LT|ABI{D C B8 A a b o d e 1 g
e H|®|L L L L W JH H H A HHL|
' Hlx|utL L W oJum L L]
. ? Hix|L Lt wt H H HLHHMLH
3 Wl xjL v H K H W HHHLLH
[0 W] XL R L L H T HHLLHH
s wl x|t nuLw H HLMHHLHH
s Hlx|L HHL H L LeH HHHH
K 1 Hl XL HHH W |Hm M WMLt oL L) .
. [] H] X [H L L L H W H H H H H H
9 Wi xln et o ow H HHHLLHH
0 H X |H L H L H L L L HHLMH
1 W] x|u LHH W oJu L HHLLH . .
iz (R L W Ju W L L L WH
k] H] X |H H L H N,NLLHLMH
1" Wl x {w v o PR VR T R I B I |
4 18 Wl xfu H H W WoJuL Lt LL
. 81 X% [x X X X L L LLtU_CL LU L] 2
L] Ri{tfe v Lo P TR T S O E R B B
LT Ll xfx x x x Ho|uw mum uwH| 8
Hehigh lavel, L=low level, X=kralevant .
N .
A
N
Functional Block Diegrim
E ]
. 19 OUTPUT
e L[]
NPUT (1) Siee
‘ ~
' ' i i oyvPUT
\ e
nrjm;v() D[ HH 4 ' \
: Rl
INPUT(2} M i
P —_D—[ L {0 oUTPUT
1444 o
D 4 5
WUt | sl B :
: [
1 H ﬂlou;rpu'r .
. : M
BLANKING w () OUTPUT
wPut on Ll L . .
RPALE-ALANKING b
* INPUT
] 19 0UTPUT
- . 1
. LAMP-TEST (3 =
) INPUT . .
. RIPLE-BLANKING {5) 5 ouTeuT '
- weytr T 9

*48, 'L.S48 BCD- TO-SEVEN- SEGMENT DECOOER./DRIVER
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54377,/ 74377 Octal D-Type FlipFlop with Enable . '
Schottky TTL High-Speed TTL Low-Power Seattky TTL Standard TTL Low-Power TTL
Package Package © 1 Package | P kage Package
Davice Type Device Type — Device Type |- Device Type —=- | Davice Type
YPe e TP IMEF YPe TP IMEF Yo I¢ [P Imer Pe [C[PIMEF P Ic [P [MEF
T SNS4L 837 1
< .| SNUL 53N Lo
FAIRCHILD
MOTOROLA
N a
N S C. . -
:
PHILIPS - : -
SIGNETICS -
-] ' -
SIEMENS
R .
FUJITSU ;
HITACHI : T
MITSUBISHI .
NEC
T T
TOSHIBA - .
Electrical Characteristics SN54LS377/SN74LS377 . . .
o " Pin Assignment (Top-view)
absolute maximum tatings over operating free-air temperature rsnge
v < SNB4LSIT? ... J PACKAGE
Syppiy soltay. VGG v Oporating freeas [ SNSALS 55°C 10 2§ - SN74LE377...d OR N PACKAGE
10l vullayer v Inmprature range [’SNMLS 0C 1o ¢ (TOP VIEW)
} Siwage lemperature tange . -65°C to, JSO°C
recommended operating conditions vg 89 W 0 J0 80 80 w0 b0 CLOTK ’
X ] [wl {w] [e] [u] {w] {ul o} fa]|n
MIN NOM MAX | UNIT
Supply voltagy, VCC ' 4.75 . 5 5.25 i a o o o a D, o
Hough-lovet Gutpwt Gurient. 10K b ~400 | HA cox ] ¢ o
*Luwsduvel oulpul outrent, 101 8| maA
Cioun boquency, Iolach 0 30 | MH2
Width of clcch of Gl pulsd. tw 20 08 .
1 Data 2018 n“ n“n o“u
Sewp ume. tsstup Cluar 1achive stale 251 # =
Dala toid time, lhoid sis, s ' sFeHs e H»
Opurality Mewar lomporature, TA 0 0l € |- % 10 3B W ® « owo
electrical characteridtics over recommended operating N .
free-air temperature range
PARAMETER ® TEST CONDITIONS ¥ MIN_TYP § MAX [UNIT
ViH High-ievel input vutage ) 1 2 v f
Vi, Low-tevel ol vollage P 0.6 V .
vy gl clamp_ vol lage VEC=MIN. H= -18mA -5 V FUNCTION TABLE ' .
YCC ~MIN, VIH ™2V, = . (EACH FLIP-PLOP)
,vo,.‘ High-lovel oulaul voitsge ViL =0.8V, 10K  400kA . z._1 3.5 v INPUTS CUTPUTS
VCC *MIN, ViH=2V G cLock pataj o &
v ¥ . . >
oL Luwsievsl output voilage ViL <08V, 10L =8mA 035 05| V : ™ 3 % o o
Input Gurrent at mammum h F. g . L f H H L
h Wt viatage Voo sMARY Y S|, B - L t T A
i "";u’"l"::;”'.m VoE <MAX. V=21V | ua X t X _| G Bo
Low-level b, - ~
e it Gutrent Voo ¥ MAX, V;=0.4V 0.4| mA .
108 Sm:l-_u(_cul ovtpul currant @ VG = MAX ~-20 =100 { mA
icC Supply Curtent VCC - MAX, Sve Nole t7 28 [ . mA }
man _ Mammum clogk fraguuncy Veo =5V, Ta=25¢C 30 40 Az | . .
1PLH__ oulpul tiom dlock Cy = 15%F, T 21| as s
APHL  Outpul tom clouk Ry 2l 18 21) ns :
. ° -
“ L
[}
¢

-
8 1The artow incioaiss thet the raing 890 Of the olock Pulse 18 sed for reteronce.
hed under

1 For condtions shown as MIN o -“MAX, use Lhe appropnals valve

3 Al typost vatues we at Vg =8V,

Ta=25C.

® NOI more than one Oulput Bhowld Do shOried al & lime.
B tpy i ~MOpAGAtoN delay Ume, low-to-hiph-ievel output. .
1PpL =“Propepation delay lime, fugh-to-low-tevel oulpul. ;

%




1d a,88

‘out (e3),a 3 set control

out (e7),a

main
loop 1d ix,ready
call scan
* cp os ’

jp z,run ’

.cp Oc

Jp zysec

cp 0Od

jp z,fire

jr loop
***%***************%************************************

sec:

loopl 1d ix,sec
call scan
cp ent
jr mz,loopl

loop?2 1d ix,disbufl
call scan
cp new
Jjr z,new
cp ent
jpz,nextno

jr loop?2

new 1d b, 7
1d de,teldat!
1d hl,disbufl+1

loop3 1d ix,desbufl’



ERY

loop4d

nextno.

loopb

newz

call scan

cp Osa

jr nc,loop3
id (de),a
call hex7sg
inc de

djnz loop3
call scan
cp Of

.jr Z,new

cp Oe

jr z,nextno.

jr loopéd

1d ix,disbuf?2
call scan

cp Of

jr z,new?

cp ent
Jpz,main

jr loopb

1d b7

1d de,teldat?2
1d hl,desbuFZfl
1d ix,disbuf2
call scan

cp Oa

jr nc, loop6
1d (de),a ?
call hex7s¢g
inc de

djnz loop6



1d a,88 H

. out (e3),a i set control
out (e7),a H
main .
loop 1d ix,ready

call scan
cp oa

Jp z,run

cp Ot

Jp zZy.s@C
cp Od

jp z,fire

Jr loop

S o K 3 o S o K 3 o 3 3 3 3K 3 K K 3K 3 A S K K S R o

s8cs
loopl 1d ix,sec
call scan

. cp ent
Jr né.loopl
léopZ' 1d ix,dishufl
¢all scan
cp new
Jjr z,new
- cp ent
Jpz,nextno

Jr loop2

new 1d b, 7
1d de,teldat!
1d hi,disbuf1+1
loop3 1d ix,desbufl



loop7 call scan
cCp new
Jr i,newz
cp ent
Js ;.main
jr loop7

x*%****%%%%%*%*%*******%**************%%*%*%***%%%%*%%%%%%%%

fire:
loopl d ix,?iqe
call scan
cp ent
jr nz,loopl
loop2 1d ix,desbufl
_ call scan‘
cCp new
jrz,new y
cp ent
jp zy,nextno.,
jr loop2
new. id b,7
’ 1d deyteldat?d
1d hl,disbuff3+1
loop3 . 1d ix,disbuf3
call 'scan
cp Oa
jr ncgloopS
1d (de),a
caell jexT7sg
inc de
dinz loopS8

loop4 call scan



nestno:

loop

newa’

.loop6

loop7.

cp

Jr
cp
Jr

jr

1d

of
Z,new

Oe

.Z,nestno.

loop4

ix,disbuf4

call scan

cp
Jr
cp
Jp
Jr
1d
1d
1d
1d

Of

z,newz

ent

z,main

loopb

b,7
de,teldat4
hl,disbuf4+1
ix,disbuf4

call scan

cp
Jr
1d

Oa
nc, loopb,

(de),a

call Jjex7sg

incde

djnz loopb

call scan

cp
Jr
cp
Jdp

Jr

new
z,new2
int
z,main

loop7



%*%%******%%****%%****%****%%******%************%%%%*****%*****
func., run

*******%*************%******%*****************%**%****%%*%*****

sensor 1d c,portb ¥

in &, (c)

. cp 00h
jr nz,tel-sec
1d c,porta
in a,(c)
cp Obh
jr nz,tel-fire

Jjr sensor

tel-sec call bell
in a,kpchigh)
cp OO
jr z,pulse
call tone
call check
call tape

jp main

***%%%********%%*****************#*%********#*%*********

scans . sscan display and keyboard
;1oop until a key is .detected.,

$i7p = ix point to paﬁtern



scpre

sCNX

scloop

keymap

push
1d
bit
Jr
id
1d
call
Jr
1d b,cS
djnz
res

pop

call

Jr-

add
1d
1d

ret -

ix
hl,test
7, Chl)
z,scpre
ix,blank
b, 4
scanl
Nnc, scpre
’

scnx

7y Chl)

ix

.scanl

c,scloop

hl;keytab

io/p = a contain the code

v

;of key pressed

isave ix

$3if any key is pres

sreload the debounce con

tclear error flag

1 loop 'until any key is detec£

%******%*****%%%%******%***%**********%***%****************

scanl:

scf

ex

i

si/p

1}

jo/p

ix point to pattern

a contain position

scode of the key pressed

af,af'



kcol

nokey

exx

1d
Id
1d |

1d
out
1d
out
1d
djnz
xor

out

1d
out
1d
in
1d
rl
Jr
}d

ex ’

inc
dinz
inc
inc
dec
Jr
1d
add

c,00h $1initial position code
e,00h i1scan display from left to rjghﬁ
h,08h jset digit

a,e

(digit),a sactivate one column

a, (ix) ;load a pattern point by ix
(sedg7),a

b,coldey

$ ;delay 1.5 ms per digit

a sdeactivate all display segments
(digit),s

a,e ;scan keyboard from left to righ
(digit),a

b, 4 seach column has 4 keys

a,(kin) .

d,a

d

c,nokey >

a,é skey—in, get key position

af,af'

2

krow

ix

e

h- " N
nz,kcol

de,-08h

ixyde J



exx
ex af,af’

ret

KK KK KRR K AR oK H KRR R KNI R R K
hex?sg: ,
‘. . push, af -
call Jjex7
1d (hl),a
inc hl
pop aj
ret
*
hex7:
* push hl
id hl segtab
gnd of
add a8,1
- 1d 1,a
1d a,(hl)
pop hl

ret

*%**%*******%*%f***%******%%%***%%***%*****%**********%****
keytab: org 1700
ko defb 01
k1 defb 04
k2 defb 07
k3 defb 00
k4 defb 02
k5 defb 05



segtab:

blank

k6
k7
k8
k9
ka
kb
kc
kd
ke
kf

co
9
ad
bo
93
S2

82:

8
80

80

88
83
c6
al
86
8e
ff
£

ff

f'f

defb
defb
defb
defb
defb
defb
defb

defb
defb
defb:

defb
defb
defb
defb
defb
defh
defb
defb
defb
defb
defb
defb

defb

defb
defb
defb

defb
defb
defb

-defb

defb

08
Oa
03
06
09
Ob
Oc

od

Oe
of

00
0t
02
03
04
05
06
07.
08
09
Oa
Ob

od
Oe
of



Cff &efb

ff defb

£ defb
ready bf defb -
bf defb -
af defb r
86 defb e
88 defb a
al defb d
91 defb vy
bf defb -

————— bf defb -
bf defb -
bf defb -
bf defb -
bf defb =
bf defb -
bf defb -
bf defb -

****%*****%***%%*******ﬁ****%**&%*****%*%**%******%******
* ‘ pulse denerate

*%%*#******%**%%****************#**************%********%

ORG 1B0OOH .
' '{SET PORT A = OUT PORT’ (10H)
! ‘B = IN PORT (11H)
. ; C0-C3 = OUT PORT  (12H)
.; C4-C7 = IN PORT (12H)

${ CONTROL. PORT = 13H

.



LOOPO:

LOOP1:

LD C,12H

LD A,O02H
OUT (12H),A
CALL DELAY4

. LD A.osﬁ
OUT (12H),A
CALL DELAY4

.
{SET REG. C TO PORT CO-C3
;

+SET REG. A = 0010B

{SET READY TO OPERATE
+DELAY FOR 400 mS

s SET REG. A = O0l1B

1 SET HOLD LINE

s DELAY FOR 400 mS

.
]

;********%****************%****%%*******%*%*%%****“

HE : DIAL PART ¥

;%*%*%*****%*%*%*%*%*****%%******%******%****%*%**

LD DE, 1890H

LD B,OBH

LD A, (DE)

LD L,O7H

OUT (C),L

C ALL DELAY6
LD L,OSH

OUT (C),L
CALL DELAY3
DEC A

JP  NZ,LOOP1

INC DE

ng~ R

; -
$SET DE TO THE BEGINING ADDRESS

s OF TELEPHONE NUMBER

+(FI1RST DIGIT AT ADDRESS = 18S0H)

{1SET B TO NUMBER OF TELEPHONE DPGET

(8 DIGIT) -

s LOAD REG. A TO FIRST DIGIT |
i .
;SET L = 0111B
{SET UPPER PULSE 66.66 mS
; - -
{SET L = 0101B
{SET LOWER PULSE 33,33 'mS
;
;
;
;
{SET DE TO DE+! (ADDRESS OF NEXT DIGI

«CHT . NGVT NTATT



,

DELAY4zs,

LOOPA:

DELAY6:

§RRRRRIRIHIAKAKHF IR KKK KKK KAIAS AR KRR
;
LD A,OBH  $SET A TO 1011B
OUT (C),A 1 SET READY .
;
;
;
& AR KA I I A KA KKK AR HA N KR KK
$ % DELAY 400 mS *
R KRR IR R KRR KRR HRHA IR AR RN K KR
;
ORG 1840H
PUSH HL
PUSH DE
PUSHAF
PUSH BC
LD DE,OFFFH
DEC DE
LD A,E -
OR D :
JP NZ,LOOPA
POP BC
POP Aﬁ
POP DE o
POP HL
RET
3
§ HR R AR IR AR KKK KK HRHHAAN KKK I R KA AR A KK KA HH KK
§ % ' DELAY 66.66 mS
KRR KRR KRR KRR KRR IR RO RO R KK

s
.
1

ORG 1850H \
PUSH HL

13



PUSH DE
PUSH AF
PUSH BC
LD DE,OFFFH
LOOPB: DEC DE
LD A,E
OR D
JP 'NZ,LOOPB
POP BC
POP AF
POP DE
POP HL
RET
;
;***************%**%*%*#***********************¥%*$
P % DELAY 33.33 mS . *
§ KRR R R IR I HOR A S oK R Ko
; .
ORG 1860H / e
DELAY3: PUSH HL
PUSH DE
PUSH AF
PUSH BC .
LD DE,OFFFH '
LOOPC: DEC DE
LD A,E
OR D .
JP NZ,LOOPC
POP BC
POP AF.
POP. DE
POP HL
RET

1



RO R R RO R RO IRR KRR IR KRR

END

-

*******#****************%*%******#%*****%**%*****%*%***%

check ring back

.****¥¥¥¥*¥**¥¥¥*¥*********%**********%******%*%%********

»

check
» loopl:

loop2:

1d h,09

1d de, AAAA

dec de

in a,(e2)

and 100000000 b
rlc a

jp nz,telagain
id a,e

or d

jr nec, loop2
dec h

jr nz,looptl

call tape

15





