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Fig. 1. The 48 keys are arranged in a 6-by-8 matrix as 'shown in block at ldwei' 4
left. The encoder, QI through Q4 and IC1 and IC2, provides the proper output.

s =y ) PARTS LIST , ;
CI1—0.1-pF, 10-volt disc ceramic capacitor Misc.—Keytops (two-shot molded) (shift and
¢+ €2—50-uF, 10-volt electrolytic rapacitor return are 1% width); spacebar with
© DI1-D20—1N914 diode e equalizer and #2.56 mounting hardware;
© ICLIC2—MC789AP hex inverter (no pc board (see text); #6 mounting hard-
substitute) . __ware; solder; etc,
Q1-Q4—2N5139 transistor ‘ Note—The following are available’ from
R1-R3—220-0hm, Y}-watt resistor ; Southwest Technical Products, 219 W. -
R4-R15—4700-0hm, Y4s-watt resistor . Rhapsody, San Antonio, TX 78216: actual-
R16—560-0hm, Y-watlt resistor : size pc foil patterns and component instal-
RI17,R18—1500-0hm, ¥%-watt resistor lation diagram free on request; pc
S1.549—Keyswitches (Mechanical - etched and drilled #Kb at 817.50; com.
Enterprises LFW-CT) . plete kit of all parts #KBC at 839.50 plus

~ SO1—Socket (Molex 09-52.3103) . ) . postage for 3 1b.
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Parts List - TV Typewriter || Main Board

Integrated Circuits

IC1, IC8 - ‘
IC2, IC4, IC9, IC16, IC27
IC36, 1C37, 1C38, 1C39
IC3, IC5, 1C28, 1C29
ICé
IC7, 1IC14, IC2)
IC10, IC15
Icn
IC12, IC33
IC13, 1C26
IC17
IC18
IC19, 1C32
IC20
1IC22
1C23, 1C24
IC25, IC31
1C30 '
1IC34, IC35
1C40
IC41, 1C42
Resistors
r

R1, R2, R3, R9, RI10, , A
R13- R23 R26 R29, R42 - R48, RS0

R4
R5
Ré
R7
RS
R11
R12
R24,
R27,
R36,
R38
R39, Rl
R40

R41

R25, R28, R30, R31
R32-R35, R37
R49

" 33K ohm 1/4 watt resistor

'NE555 timer

7474 dual "D" flip flop

7408 quad AND gate

7490 decade counter

7493 4 bit binary counter

7400 quad NAND gate

7451 dual AND-OR-INVERT gate
7404 hex inverter

7420 dual NAND gate:

7409 quad AND gate (open collecfor)
74123 dual one shot

74132 quad schmit* NAND gate

7405 hex inverter (open collector)
2513 ASCIIl character generator

7495 4 bit shift register

7430 8 input NAND gate :

7422 dual NAND gate (open collector)
74193 4 bit up/down counter :
7403 quad NAND gate (open collector)
7485 4 bit comparator

1K ohm 1/4 watt resistor
20K ohm trimmer resistor
5.6K ohm 1/4 watt resistor

SK ohm trimmer resistor

4.7K ohm 1/4 watt resistor

100 ohm 1/4 watt resistor

47 ohm 1/4 watt res:stor

100 ohm 1/4 watt resistor

4.7K ohm 1/4 watt esistor bl
10K ohm 1/4 watt resistor e
2.2M ohm 1/4 watt resistor i
50K ohm trimmer resistor

.33K ohm 1/4 watt resistor =

220K ohm 1/4 watt resistor



C1, C5 -

C2, C7, Ci4

c3

C4

Cé, C34

cs, €9, C10, C11, C15,
C18 » C24, €22 - C33
C12

C13

Clé

C17

Ql, Q2
Q3
Q4, Q5

D1, D2
D3 - D5

Capacitors : 4
470 pfd capacitor

0.01 mfd capacitor

0.0033 mfd disc capacitor

39 pfd capacitor o

100 mfd @ 16 VDC electrolytic capacitor
0.1 mfd mylar capacitor

0.1 mfd (cermaic disc capacitor)

0.047 mfd capacitor

0.22 mfd mylar capacitor

0.001 mfd capacitor

33 mfd @ 25 VDC electrolytic capacu'or i

Transistors and Diodes

2N5129 silicon transistor
2N5139 silicon transistor
TIS58 field effect transistor

1N914 silicon diode
1N50680 silicon diode
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IC1 - IC6

CAaE; ©2

~|ics

&

Parts List = TV Typewriter Il Memory Board

2102 1024 bit static RAM

0.1 mfd capacitor

IC3 IC2 Il

‘Component Layout CT-1924 Memory Board
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Parts List - Screen Read Board

-
o Resistors .
R1, R3-R7 1K ohm 1/4 watt resistor
R2 4.7K ohm 1/4 watt resistor
Capacitors
| 100 pfd polystyrene capacitor
-G 1000 pfd polystyrene capacitor
C3, C4 0.1 mfd capacitor :
Semiconductors
D1 1N914 silicon diode
- Qi y 2N5129 transistor
IC1, IC2, IC4, IC5 7474 dual D flipflop
IC3 7430 eight input NAND gate -
. 1Cé 7410 triple 3 - input NAND gate
i
@=R5
IC2
IC4 IC5

-
I J5

J6

PC Top Layout - Screen Read Board
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Schematic - Manual Cursor Control Board
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Parts List = Manual Cursor Board
 Resistors
R1 - R7, RI0, RI2, RI3 - " 1K ohm 1/4 watt resistor
RS - R 5.6K ohm " "
RO % e 5.6K obm " ® kr
R o : ‘ | ‘ 2.2K ohm " ,” n
Capacitors - | .
a1 e e 33 mfd @6 VDC electrolytic capacitor
C8, C3 o ' ' W\ 7/ 100 pfd polystyrene capacitor
Ca -~ i — O = 0.1 mfd capacitor
Semiconductors
D1 e | - IN914 snhcon dtode or equw :
o G Lo R S : 7403 quad NAND gate (open co||ecror)
IC2 - ) 74123 dual one shot ey
xRl Rt : : 7430 8 input NAND gate
IC4 S8 I R (S v 7404 hex inverter
o SN O e, ' - 2N5129
wagten oo, o 33 p? 25V Wi
. n 1‘1! nuua lmﬁ

. PC Top Layout - Manual Cursor Board
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 Model 7640:01 |
Touch-Tone* Recéiver

The 7640 is a sub-system that converts
analog touch-tone signals into digital logic level outputs
for use in communications and data systems.
Contained within a 32

© pin dual-in-line package, the 7640 combines a
multi-layer thick film hybrid design with a P-MOS LS
digital tone detector. The whole package occupies less
than a %2 cubic inch and requires only the addition of an

- @xternal crystal for operation.

Touch-tone input signals may be balanced or single

ended in a range of ~-26 to +6 dBM. D.C. blocking. -

capacitors are provided and.the balanced input
impedance is 86K ohms. Operates from single 10-to 14
volt supply. Qutputs are MOS compatible.

DESCRIPTION

Telaris Model 7640 is a Touch-Tone Raceiver designed for
general telephone office and PBX use. It combines Telaris
thick film hybrid circuits with the Collins CRC8030 digital

* DTMF detector to achieve an immunity to talk-off that is
superior to any touch-tona receiver available.

The 7640 is a complete sub-system comprised of a balanced
input buffer amplifier, a dial tone reject filter, high and low
group band separation filters, level comparators, two limiters,
a supply divider, and the digital P-MOS DTMF detector. it
requires only an external 3.58MH?z crystalto operate, hasa
32dB dynamic range, operates from a single power supply,
and is MOS compatible. The line bridging input is balanced,
DC blocked, and of high impedance. The output is pin
selected to either a “moditied” hexadacimal binary or 2-0f-8
code format. Three signal to noise ranges may be pin
programmed and the detaction of the special function
'nqu’nq (1833Hz) may be inhibited when dasired.

* Touch-Tone is a registered mark of AT&T

38 EXAIAL, SUKUMVIT 63, BANGASK
TEL. 3925313, 3923532, 391445+
A unity gain input amplifier buffers the filters providing a
balanced input with common mode noise rejection of 60d8.
D.C. blocking capacitors with a 50 WVDC rating provide the
interface to the line. Single ended operation is achieved by
connecting pin 4 to ground.
The first filter saction is a high pass configuration with an Fc
of 680Hz. This filter attenuates precise dial tgne signals of
350 and 440Hz along with other frequencies beiow 680Hz.
Band separation is accomplished with a lowpass and a
highpass filter pair. Their outputs feed limiters which set the
input sensitivity of the receiver. The threshold limiter function
is accomplished by comparing the output of the filter with a
fixed reference. Thareference is a voltage divider connected
betwsen (+)VS and (+) VS - (-)VS/2. The limiter output
provides a squared signal with a voltage swing from the
niegative Supply rail to within — 1Y of the positive supply rail to
operate the digital detectors.
The 7640's DTMF Detector employs a digital matched filter
based en a unique autocorrelation algorithm. Detection of
valid signals takes 22 to 39mS depending on the accuracy of
the frequencies presented and the relative incidence of
interference {absence of correlation). If correlation is not
achievedinthe time programmed the output is inhibited until
the input has cleared and the process repeated. The device
ignores the first few sine waves of the Touch-Tone sender.
The signalisthen analyzed several times by the digital range
filter prior to being accepted as valid. A strobe output
provides amomentary indication that valid datais present at
the data lines. For improved signal recognition on noisy
circuits the strobe output may be ignored.
Once a digit is valid the 7640 ignores any change in signal
frequency until either the high or low group signal disappears
for more than 12mS. When this occurs the unit is reset
internally and ready to accept a new digit.
Interruptions of either one or both of the signal frequencies
for less than 12mS are bridged and the data line outputs are
undisturbed.

OPERATION

DIGITAL INPUTS

Bin Select

Operation is such that when the 2-0f-8 output format is
allowed (the BIN SELECT, pin #17, is left open) the strobe
and data lines, pins 22 through 30, display data with negative
true logic. But when the binary output format is selected (BIN
SELECT, pin #17, is held Lo) the STROBE and data lines,
pins 22 through 26, display data with positive true logic.

Qutput Hold

This input may be held low to latch the data line output
registers when data is received. See Fig. 6 for output hold
operation timing.

RxMute

While this input is held low, the detector is inhibited from
analyzing input signals. Operation of RkMUTE in
combination with the OUTPUT HOLD is a master reset on
device outputs. It the QUTPUT HOLD LINE is enabled, the
datalines will notreset. See Fig. 6 for inhibit operation timing.

—
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Silence Reset

This qutput pulses low when silence is detected. This occurs
9mS after the interruption of signal on either the high or low
group limiter outputs (pins #10 and #13) or about 20mS
after the loss of signal at the receivers input. Refer to Fig. 6

Auxiliary Clock

This output may be used as a time base for the operation of B
ancilliary systems such as a dial pulsa converter. The output
frequency is 32KHz = 0.1%.

~ Performance Specifications,
Model 7640-01 Touch-Tone Receiver

J PARAMETER CONDITION MIN TYPICAL MAX UNITS
Inpu Level, High Each Tone Freq. Comp. +8 +8 d8m
Input Level, Low Each Tone Freq. Comp. -28 -28 dBm

d Input Impedance ; Balanced > e k ohm

" Input Impedance Unbalanced 43 k ohm
Dial Tone Rejection Noto 1 38 a8
Twist HYLO grp. LovHl grp 12 @
Guard Time, Long Strobe Note 2 39 ms
Guard Time, Short Strobe : Nowe 2 33 mS
Fault Time v -Notw 3 20 25 mS
In Band Tone Rejection Notg 4 17 a8
frvalid Tone Reject Limit Tones Pulsed -3.8 +3.5 %
Tone Pair Duration, invalid 20 mS
€0 and 120 Hz Rejection 40 2]
Common Mode Rejection Balanced Input « €0 a8
Signal to Noise Ratio 3kHz White'Noise, Long Strobe . 18 a8
Signal o Noise Ratio 7 | BxHz Wiite Noise, Short Strobe \ 22 )
Signal 1o Noise Rato 3kHz White Nose, No Strobe 14 a8
Talk-Oft (Speech Simutations) Long Strobe, Note 5 2 10 HITS
D.C. Input Blocking Voltage P 1 or 4 1o ground 50 Voits
Operating Voltage (+)¥8 —(-)va 10 12 1 Votts
Operating Current 50 . mA
Oporating Temperaturm ] . +70 c
Storage Temperature -30 +85 [+
Input Clock (Crystal) —.005% | 3579545 +.005% | MHz
Output Levol, Loge “1* 1 Sowrce = 20 mA (+)VS - 04 Votts
Output Lavel, Logic "0 1Sk + 2% uA -VS +0.3 | Vons
Output Rise or Fall Time 10% 10 90% of wtal (w/30pFicad) 4 us
Detacted Frequencies, Lo Group 897 Hz

\ 70 Hz

852 Hz

841 Hz

* ~34% 1209 +33% | Hz
Detected Frequencies, High Group 338 : Hz
1477 Hz

1633 Hz

by Strobe Duration, Long 10 ] 17000 uS
Strobe Duration, Short 10 8000 »S
Interdigit Interval 25 mS
Data Rate Long Srobe 15 PPS
Notes:

1. Preciss dial tone (350440 Hz) present at —10 dBm.

2. Guard time is defined as the receiver sponse lime 10 a tone input pulse. (See strobe contral option)
3. Fault tme Is the tms a tone pulse may be interrupted without the receiver output reseting.

4. Thind frequency is 1700 Hz 4000 Hz and ~1 dB with respect 1o high group tone.

8. Based on Mitel test tape (CM 7290). Equivalent o 100 hra exposure 1o speed signals. Long Strobe solected.

Timing. Refer to the timing diagram Fig 6

18P o Silence Period 9.4 10 10.8 ms
tR Silence Pulsewidth 1.0 1.1 . 12 ms
1 DAY Data Acquisiion Time Long Strobe 2 39 m
t0A2 Data Acquisition Time Short Strobe 25 3 ms
tH Output Hold Set-Up Time 10 us
LINH Chip Inhibit Pulsawidth 2 nS
18 Long Strobo Pulsewidth 10 17000 »S
182 Short Strobe Pulsewidth 10 8000 n8
tAUD Audio Det. Timo 1.5 [ 8 ms
. Timing of digital outputs shown are referrenced 1o detector Inputs (ping 10 end 13), not receiver input. qu. 2
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Fig. 1

Strobe Control

Normal operation, with pin #31 left open (long strobe) allows
the 7640 to analyze and qually the input signal for-a
maximum of 39mS. The duration of the strobe puise {pin
#22) will range from a minimum 0f 10uS to a maximum of
17mS depanding on the difficulty experienced achieving
comelatable data. This yields a signal to noise performance
of 18dB. If correlation is not achieved in 39mS no STROBE
pulse will occur.
Talk-off immunity may be improved by holding the STROBE
CONTROL, pin #31, low (short strobe). This reduces the
allowed for an incoming signal to be analyzed and
qualified to maximum ot 33mS. The duration of the STROBE
puise then ranges from 10uS to a maximum of 8mS. If
corelation is not achieved il 33mS no STROBE pulse will
occur. A signal to noise performance of 22dB resuits.
M the STROBE line is ignored, a signal to noise performance
of 14 dB resuits.

Clock

Clock inputs, pins #11 and #12, are connected to a
3.57954MHz parallel resonant crystal. The lead length for
this connection must be kept short. As an alternative an
extenal oscillator operating at a frequency of 447.443kHz
can be used, in which case pin #12 becomes the
447.443kHz input and pin #16 is held low. Pin #11 is then
left open. In this way a master unit can supply the clock for
several slaves.

1633 Inhibit

Normal operation processes the special function signal
frequency.of 1633Hz. If not required, detection of 1633Hz
may-ba inhibited by holding pin 18 low.

Digital Outputs

Ali the output devices of the DTMF detector have pull down
resistors (10k ohm = 20%) tied to the negative supply. This
includas ail eight data lines (pins 23 through 30), the
STROBE LINE (pin 22), and the AUXILIARY CLOCK (pin 7),
SILENCE RESET (pin 14), and the AUDIO DETECT (pin
20). These outputs are directly compatible with MOS logic
families.

Data Lines

The decoded outputs are displayed on the data lines (pins
#23 through #30) in either the 2-ot-8 or binary format. Refer
to the truth table, figure 4. '

Strobe

The stroba line (pin #22) output indicates when the output
data are valid. Refer to the timing diagram, figure 6.
Audio Detect

Tha AUDIO DETECT line (pin #20) output indicates when
signal energy in the band above 680 and below 1680Hz is

present following a detaction dalay ranging from S to 8mS
and bridging a tone absence of 10 to 12mS. Reler to Fig. 6
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7640 Typical Digital Output o 7640 Timing Diagram
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Fig. 4

7640 Pin Assignments J l | m ir_ﬂl
Package Viewed from Top ljd dabl

_ : = b= 0100 0090 ; 0600
Sghn(-)f 1 [ 32 | Owputrod________ NOM MIN NOM
Butter-Amp Ot (TP) | 2 31 | Long Sucte Shon Sucoe
(+ Vs —(-)va (TP} | 3 30 | H4 (1633 Mz 32 Pin Dual In-Line Package (dimensicns in inches)
Sgin(+) | 4 29 | H3 (1477 vy
Died Tone Fit Out (TP) | 5 28 | M2 (1336 H2) 2
LoPess P (T7) | 6 27 | A (1209 g) Mechanical Characteristics Crystal Specifications
Ao Clock Out | 7 28 | Bn & (41941 Hz) Substrate ... M 96 Al Fi
(-)vs | @ 25 | Bin 4/ 31852 Hzy Cover ...... .. ... Gold Flashed, Brass Tolaranco
(#)va | ® 24 | Bin2/ 2770 Hz) Pins Tinned Kovar  TA
H Gp Lmtr Out | 10 23 | 8in 1101697 Hz) LEAD TEMPERATURE (auung solderng)  CL
X1 in 22 | Stovbe/ Strooe At astance 1.6 =1/32 inch from case for
x2 {12 21 | RxMuts 10seconds max. ............. 200°C
Lo G Lmtr Ouf § 13 20 | Auco Detect
<~ B 1. voo {rm Recommendad Sources
447443 KMz Out |15 18 | 1633 inrart 4-TRON CTS
Exiernal Ciock Enasie | 16 17 | Bin Seea . ELECTRO DYNAMICS NOK
T ) Fig. 5 Fig. 8
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PiN CONFIGURATIONS 3
28 LEAD DUAL IN LINE . 24 LEAD DUAL iN UNE
AY-5-0801/9521 AY-5-D805/0825
AY-5-9800 Series ' NEETSE ATeRRe
Too Vew Yoo v
Ve cer O 2D Amo bes mout o) 1
Ao ot 2 27D Ao dovo [t E
- Aro toua O 3 75 amo d vout =g 2
Amp 2ront [ 4 2D Amo s e 4
Dual Tone Multi-Frequency Racelvers PR o o e, Kovems Toss M Cla =
Amo 3 inour O] 8 DHamotom ¢ . et ge -
FEATURES AY-5-9800 SERIES ’ Arp 3 ovnn ] 7 20 Amo 6 vou +  Commen asma 8 "
8 No tuning required, inherent dlscrimination better Low orous tone mout () 8 T1E Hoh grow tone gt Low Group Vens Oviowt [ 8 "
than -0 1% Part Output | On-Chip / Voo LI ¢ 20 D) Reser o 3 wc o "
@ Digrally defined bandwidths with no inherent Number® Code |OP Ampa| Pins Voo O © ™ D) Clocs nput Cose Ouemu €1 11 “
voitage or temperature dnft. 4 f}-‘/ﬁl gn 13 1) iverrogetes nout Code Owput C2 [ 12 )
8 Acquisition time typically 25 ma. (tone inputs to common (' [avso001m821 | 481 ves | 28 |~ Lo group i outout ] 12 17 ) oo grone vass cutomt
cutput) | AY-58802/9622| 10118 | vYes | 40 - T %8 1) Code outout C4
®F ides good S/N pe < | Av-s9800/9823| 2018 ves | 40-= el bod B P Cons b 3
@ Inter-tone separation checked for correct IDP period. AY-5-08040824 | Binary Yes 2
@ Many programmable features provide wide applications. e
@ High reliability and low cost using P-channel process. AY-5-0008/9825 | 4-Bit Na 2 . . Y
® On-chip anslog iers for analog prape g AY-5-080679826 | 10of 18 No ) 40 LEAD DUAL IN LINE 40 LEAD DUAL IN LINE
8 (nterfaces dirsctly with the AY-5-9100 for M F.—Strowger AY-5-8807/9827| 2018 No 24 AY-5-8802/9822 AY-5-9806/9826
converters. (AY-5-9301/9805) AY-5-0808/9828 | Binary No 24 * Not yet defined
@ Handshaking facility to interface directly with CP1600 el
microprocessor. *Part numbers AY-5-3801 through 8208 sre suspiled in Vader &b Ao e mouw v it
® Threo-Stale code outputs. ceramic packages. Part numbers AY-5-8821 throuah 9828 Amp 1 imout [ 2 » P Ame & oumut ge bt
are suppiled In piastic packages. Amp toutout O 3 38 [2 Amo 4 mowt gz »
Amp 2inout T # 37 D amo 8 ovip = b4
Amo 7 ovtut [ 8 3 [ Amo § mout ge
Amo 3ot C 6 35 [ Amo 8 ouout =i
Amo 3 oviout T 1 34 [ Amp 8 mper gs
Low grous tore mput O 8 33 [ #hgh grows 1one mew S:
PROGRAMMABLE OPTIONS . b s g;;'“ =
Thesa options can ail be provided by 8 single layer mask change. e i < e Qw
w Prog contar o 9 & common output can be deleyed by 1-32 ms after tones 1) r::'_::: - e - g::"""'"" gn
@ Programmable accuracies 2re detected valid. e oo ool v s c::.m‘c‘m dw
L] “Acquire” criteria (1 out of S to 8 out of §) Nota: IDP psriod = common delay » common width, Cose ot €2 ) e 27 [ Com mc: g
Ralease” crteria (1 out of 8 10 § out of 8) ® Common output pulse can be programmed from 131 m§. - et * Dheiate o
8 Normally arranged for 2 of 8 detectios.. but can be B Output code can be any 4 bit cods in 24/28 Iaad DIP-or sny Ny it t 5 A e g
reprogrammed for single tone (1 of §) detection. 18-bit code in 40 lead DIP (e.g. 201 7. 1 of 12 etc) Code ontpn &3 O 17 2 B Com cu g ::
woun g
Code output 08,13 10 23 P Coos sutpen C1 o
Code evipat C7 [ 08 7 1 Code sutow C10 an
Code ostes C2 T 0 2' {3 Come oviewt C3 g»
BLOCK DIAGRAM
40 LEAD DUAL TN LINE 24 LEAD DUAL N LINE
——-———_——-1 Ton Yew Tos View
e O wg der
gz » f=F]
= £ =P ds
ge vp de
ds »h ds
gs b gs
qr »D o
gs =p os
de nh =0 E
g »p dw "
dn =5 " ..E
g 2D au B
gn =D
E“ nph
” =
g sb
gn b
dw nb
=83 nh s
» np




E AY-5-9800 Series

ELECTRICAL CHARACTERISTICS

Maximum Ratings®
Voitage on any pw) with respect 1o Veg ...
Storage Temperature Range . ...
Ambdient operaling tempersture

Standard Conditions (unless otherwise noted)

Vgg = OV

Voo * -85 =0V

Vg * -17V =1V

Ciock fraquency = 1 MMz

Operating Temperature (T,) » <25°C

.. ~2V0+03V
-5°Cro150°C
.-25°C o +70°C

Cheracteristics

i

Clock

Logic 0’ leve!

Logic '1" level

Frequency (sse NOTE below)
Riss Time

Fall Time

width
Capacitance
Leskage

Logec inputs
Logic ‘0 level
Logic ‘1" level
Capaciance
Leakage

Logie Outputs

(i) Code outputs
Logic ‘0’ output current
Logic ‘1" output current

(i) Comman output
Logic '0° output current
Logic ‘1" nutpy! current
Pulse delay
Pulse width

(Ill) Group valid outputs (HGV & LGV)
Logic 0" output current

Signal Input

“Handshake™ Routine

(Ses Fig 1 for timing diagram). T1, T2
Puli-down resistor (1o Vpo)

Power-on Reset

Pull-down resistor (10 Vpg)

Pulse Width

Amplifiers

Open loop gein
Open loop bandwidth
Output Impedance

Power Disstpation

03
a7

38 8

11 griaé

0
1

-10

-1.0
-18

10

<% 2332 33 3%<< 3nadaf<<

3%

L ¥

Vo » -1V
Vo » -5V

Voo -V
Vo v -8V

Vg = =1V (Extemal pull-down
resistors 10 Voo required).
Peak to peak sine wave

Fia = 1KHZ

Voo * -9V
Voo * -18V

NOTE: Any devistion from the nominal 1MMz clock frequency wifl resuft In

bands. Other frequencies than 1MMz clock can be preprogrammed In, wmmwum

Q cost
basic chip block m.mmmmmm
."‘-w -x
mmmmwmuumm
the fifter are mask program-
mmm-mm-umm

The tone pair is separated into two iIndivdus! tones using the
ansiog circuilry, the separated tones benng apphed to the
Schmidt tnggers 10 squars incoming signals which are then
processed by the digital circurtry The high and low group logic is
similar. only (he decode values for frequency recognition are
diterent. The incoming signal is divided by two or three 1o
eliminate the sliects of Changing mark/spece ratio and its penod
countsd by 8 imer which is clocked by the accurate 'MHZz clock.
It the period value is within encoded hmits, the result i stored.
Five cycles o incoming 3:gnal are stored and & decison 13 Made
with this information a3 (o whether the tone 1 valid. A
programmable 10gIC array scans the five cycle store for both
&~ Acquire” cntera and “Release” critena. If the “Acquire™
criteria s exceeded (0.0. 4 Out Of 5), and the “Release " criteria 1
not reached (e.g less than 2 outof§), N'mmyua.mldb
be valid it both Mg t
timer 13 slarted. This timer i3 mask proqmnmm and wll
Normally require 25m3 of vaiid lone pair signal Once this period
has siapsed the Common Output pulses high agen lor a
preprogrammed period After this puise. the system will not
respond again until on IDP of 8 praprogrammed duration occurs,
After Which & new INput tone pair Can be applied.

The Code Outputs and Common Output can be configured for a
wide variety of systems. A typical device. AY-5-9801/9821,
orovides four Three-State Code outpuls suitadle for
MICroprocessor controlisd systems and direct interfacing to the
AY-5-9100 for DYMF-Strowger converters. A handshaking
r1acs 13 p using the gate input thus
very simple microprocessor intarfacing. The outputs will directly
drive 1ow power TTL, CMOS or MOS and. being Three-State, can
be bussed in large systems.

inpul Clook — The recommended clock frequency la TMHz
which will then give 8 frequency detect range of 620~ 34002
with 8 discrimination of ¢ fus. The ciscnimination of 1833Hz
using & 1MHz clock will be Better than = 0.1%. Any deviation of

the 1MHz clock will result in @
recognition bands.
Power-On-Reset —An external pOwer -ON reset @ required whach
18 used 10 ress! all Sounters. #IC. An ON<CD rESSIOr DUlle Ty
NPU 10 Vo, 8 0 1pF capecitor connected from the P O R wput
10 Vs will provice automatic power-on-reset Thus mput Can be
used as a chip select puTting ail Three-State oUTPuULs INTO thesr
Mgh impedance state when held high.

Input Ampiifiers—Input amplifiens are sunabile for use »n bend-
pass and general butfer ampiifiers. They have an open looo gan
of approximately 250 and are tnmmed by & single Bus Input’.
Perlod The nput 1 L] osisd by Te
period counter. Each counter has exght values decoded. these
representing F1 low limit, F1high lkmet etc. Once 8 posstive going
edge 13 detected. the penod counter & started and  the nest
positive gong edge occurs dunng a time siot decode. the circust
deams the tone 10 be vahd 8nd a rstadle NJCEUNg the e
decoded is sel. Special Iogic 18 incormorated o prevent the
counter from being continuously tnggered n the presence of
noise.

Status Word Register—The Status Word Regrstr @ & five bt
regrster which is fiiled with 13 for 8n in-dand signa) but hiked with
0's for out-of-band mignals With the dats n this regiter 8
deci1$10n 13 parformed which 3ats & Distadle [ACQUres Ihe sQnat)
Or resets a Distable (Releeses the signall Thus Dy changng the

preprog carect
S/N ratio and rate can be for
systems,

Output Logic — Two outputs. HGV and LGV. indicate the current
state of the correlstor for esach group A vaixd high Qroup
frequency. i present for longer than the cormeigtion bme. wll
cause the HGV (high group vahd) output 10 go low Similarty wnth
the LGV (low group vatid) output. Once Doth high and low group

tones have been valid. a -l bmer o
started. It pairis stll
the Common Output goes high for a penod end

the Code Outputs present the programmed outputs
corresponding 10 1he 1one parr input

I the Interrogete INput 18 used for handsheting, t™he Code
Outputs sre onty after the

the interrogate input going mmnmncmnn
Common Output

SYSTEM DIAGRAM
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OUTPUT CODE CHART S _
input Yorw Palr Normal Digh AY-5-5801/821 AY-5-2202/9622 | AY-5-0803/9823 AY-5-80049820) RESET ) .
Low | Migh | g AY-5-5205/5825 AY-5-9308/0€28 | AY-5-8807/3827 AY-5-9808/9023 INPUT e
Growp | Growp Output Code* Output Coce Output Cote Output Code**
o) | ) c ct|c2 e [ea 10118 2018 cilca|esfca I e A
TONE
697 | 1209 1 Y Iy Filts c1 ci1.cs 1 s litbe PAIR L
07 | 1338 2 sy e T c2 cics o g W ' J
67 | 1477 iy 211 b L c3 c1.c7 .y e e
o7 | 1833 - A oo jo |1 ce ci1cs ofojlo |1 - 25mMS agml
770 | 1208 4 210 FaFs cs c2.cs 110} v LY I TR 3 A y
70 | 1338 s s fe ity -be cs c2.ce 1ol o D .
10 | 1 s 1100 |1 c7 c2.c7 1| o | o=+ COMMON
770 | 1633 - B Lol B R A cs cace ol o | e OUTPUT h h
852 | 1209 7 1% e In ce cacs 1o 9o ' :
8s2 | 1338 8 R ER c1o c3ce o v ] LT '
8s2 | 177 ° c 121l cn cacr 0|1 fv]o . hL =
852 | 1633 - ofl1]o o c12 cacs ol o] 1P
41 | 1200 s oo |1 |1 c1i c4.C5 o| v Lo o | & INTERROGATE
1336 0 1110 o cu ca.ce 0| vpo | weuT h 1
841 | am? . o|lojo|fo cis c4cr o|lojofo ' !
1833 -2 |1]o]o]o cie cacs i N P 407, — T » —oi o
*Compatible with AY-5-9100 **Compatible with AY-5-3120 20DE : CODEDS X
VALI
BuTPUTS \ o \
| 1
Fig.1 "MANDSMAKING™ TIMING DIAGRAN
o 2ee
c c < c < c saopr 0
Fl — — = 1+
Tax T s = S Tex e : = 1 a0k
ICH PASS TR TER
e
L L] L3 Ll - & ol
'h’:& '% ﬂ.Jr l’% M:r "% - ::’"
Low PAzs PR TER
. 4 3 FILTER CONNECTIONS
M100, C-10nF, Active sloments on chip)
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