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ABSTRACT

This thesis presents how to improve a PABX (Private Automatic
Branch Exchange) system to have a special capability in direct extension
dialing so an operator, who normally works with PABX system, is not
needed. The result is more economical, more secure, easier and faster
operation than the present system. By using microcomputer to control
all operations of this improved PABX system, it is compact size, good

reliability and flexibility, would be a great improvement.
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Iintroduction

The printer for Nultitech's MPF-1 microcomputer
(PRT-MPF) 18 a emall, low cost PC board on which a
micro thermal printer is bullt. This optional pe-
ripheral epables your MPF-1 to perform the priotiog
-function.

¥ith your PRT-MPF, you can print out data and
programs processed by your MPF-1 as a form of per—,
manent record at extremely low cost.

The prioter board cap be interfaced to MPF-I
microcomputer with a flat 40 pins connector cable,
which 1s provided by Multitech or its worldwide
distributor pnetwork. To activate your PRT-MPF, you
have to provide a power input of +9V/1A to 1t using
a power adaptor which requires power ipnput of either
110V or 220V.

The PRT-MPF is controlled by a single +5V EPROM
2532 which has a memory totaling 4X bytes. Since
the monitor is programmable, you can desigo your
own printer interface board by changiog the woni-
tor chip of your PRT-MPF. By doing so, you can
familiarize yourself with the interfacing princi-—
ples between gicroprocessor and prianters. This is
one of the unique features of PRT-MPF.

The PRT-MPF is very coapact--only 11.13 cm wide
and 15.40 cm long. It can be fitted easily 1into
the package of WPF-I microcomputer.

The PRT-MPF uses a micro thermal printer(MTP201A).
It's mechanical specifications are as follows:

a. Dimensions: 70cm (W) x 33mm (D) x 14.4mm (H)

b. Welght: 45 graams

c. Number of characters per line: 20 cbharacters/
138 dots

d. Width of printing per line: 46om

e. Size of characters: 2 x 1.7om (5 x 7 dot
matrix) each character

t. Space hetveen lines: 1.840.4mm

g. Width of paper: 58mm

h. Tentioo of paper feed: more than 20 ¢

1. Priaoting speed: approximately 0.8 line/per
second (when the voltage of motor is 57)

3. Life of printer: 500,000 lines (at standard
prioting test condition)

The printing method of PRT-MPP 18 as follows:

a. Priociple: thermal serial method

b. Printiog direction: from left to right

¢c. Printing timiag: tacho-generator synchrooized
sethod

The power source of the printer board PRT-UPF {is
S +1V.

PRT-MPF Specifications

MHardware Specifications

1. Compatiable with MPF-I. Use 40 pins flat
ribbon cable and male coannector to interface
with MPF-1.

2. RM: (Read Only Memory)

Single +5vV EPROM 2532 x 1, total 4K byte.
Monitor EPROM Address: 6000-6FFF.

3. Memory expagsion area:

Single +SV EPROM 2516/2716/2532, total 2K
(4XK) bytes.
On-Board Expansion Address: 7000-7FFF.

4. Display: MPF-1 display.

5. Keyboard: HPF~I keyboard compatible.

6. System Power Consumption: +5V/350mA.

7. Main Power input: +38V/1A adaptor is pro-
vided, power adaptor ipput 110/220V.

8. Interface Connector/Cable: 40 pias flat
ribbon cable and male connecforr used for
interfacing to MPF-I.

9. Extension Connector area: 40 pins flat
ribbon cable male conpnector area provides
the bus for CPU option.

10. Pripter:
Micro thermal printer MTPZ20lA is 3 high
performance thermal printer manufactured
by the DAINI SEIKOSHA CO.

11. Physical Characteristic:
Height: 1.6 cm
width: 11.15cm
Depth: 15.4cm

Monitor Subroutines

ADDRESS3 MNENONIC PUNCTION

63A0 GETN Convert one hexadecimal
digit into ASCII code

65AC MTPPRT Print out the contents
of line buffer

86A0 SHIFT Drive the thermal head
shift right

83C4 - PL INEFD Line feed

668FH PL INE Drive the paper verti-

cally by two lines
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Theory of Hardware Circuit

PRT-MPF Hardware Circuit
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PRT-MPF Pin Function P17
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chart of MTP201A
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IS0~-CMOS™ MT8870
Integrated DTMF Receiver

Advance Information

Features

e Full receiver in single 18-pin package

¢ Central Office quality

¢ Low power-consumption

* Adjustable acquisition and release times

Applications

* PABX

Central Office

Key Systems

Mobile Radio *
Remote Control

Remote Data Entry

Description

The MITEL MT8870 is a complete DTMF re-
ceiver integrating both the bandsplit filter and
digital decoder functions, fabricated in Mitel's
double-poly 1SO*-CMOS™ technology. The filter
section uses switched-capacitor techniques for
high- and low-group filters and dial-tone rejection;

’

AUG. 1982
Pin Connections
me - w[vop
wm-C]2 17{o8/eT
sy [ Es
VaerCJ4 1sTasw
e s wW[on
' Nila ] SRE ]l
osc1]? 12[02
resc2 s 1[0
Vss) 10[T0E
“CONMECT T0 Vs -
Ordering Information
MTB8870AC Cerdip, —40°C to +85°C

the decoder uses digital counting techniques to
detect and decode all 16 DTMF tone-pairs into a
4-bit code. External component-count is mini-
mized by on-chip provision of a differential input
amplifier, clock oscillator and latched 3-state bus
interface.

Voo vss VAEF
°
LTY ‘
CIRCULT
* cHIP
REF
cHir cHip
HIGH
POWER BIAS crRoUP '\ | —o 04
FILTER cooE
0IGITAL
COUNYERTER —oO
e o \ o1aL DETECTION ‘aND A 02
TONE | — CROSSING ALGORITHM LATCH
- o] ____/ FILTER DETECTORS o
Low
GS o GROUP ,H\ —o 04
FILTER v 2
PP TO ALL * } F
CHIP CLOCKS P St STEERING _
—af—{ GT LOGIC
é é Ps Py
osc1 osc? n/ot £st $10 18e
Fig. 1 Functional Block Dlagram .
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MT8870 I1SO-CMOS™ ' Advance Information

Receiver Performance Characteristics

CHARACTERISTIC SYMBOL | MIN | TYP [ MAX | UNIT | TEST CONDITIONS®
Power Supply Voltage Voo 5 A

Operating Power Consumption Po 10 mwW

Output High (Source) Current lon 1 mA Vou‘ =4.6V
Output Low (Sink) Current ' log 2 mA Vour = 0.4V
Acceptable Signal/Noise Ratio 14 ‘ ds 480-3400 Hz
Reference Output Voltage Vacer 2.5 \' Pin 4. No Load.
Steering Threshold Voltage Vit 2.5 \Y Pin 17

Tone Present Detect Time toe 8 ms

Tone Absent Detect Time . toa 3 ms

Twist Accept/Reject VulV +10 ds

Frequency Detect Bandwidth AtLAla ] =25 +3.5 (YaNom

Valid Signal Levels ~-30 0 d8m Measured at GS,Pin 3
Tone Present Guard-Time tore 25 ms Fig. 2

Tone Absent Guard-Time tora 35 ms Fig. 2

Valid Input Signal Range —-24 +6 | dBm Fig. 2

Min. Valid Signal Duration taee 40 ms Fig. 2

Max. Spurious Signal Rejected P 20 ms fig. 2

Min. Valid Interdigit Pause to 40 ms Fig. 2

Max. Dropout Tolerated too 20 ms Fig. 2

“Unless noted T, =25°C, Vgp =5V, [« = 3.579545 MHz. Voltages referred to V.

+5¢
t2 M . L T%
- P
IN-  St/G1 A
INPUTS 6 R GS €Sth—
oy 3 P o e—T
——qic —
m ty—qgic” 03p—y——— 303
7!:::05“ 0p——— 07
Ry= 200K Ag s 500K 0sc2 E!;]“‘——Nh
A2w 60K A7=13M vss___V0E

A3=37 5K Cy=10nF
Rg= 200K C2= tOnF
Rs= 100K C3e0.10F —1 4y

Fig. 2 Typical Receiver Test Circuit





