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(referenced to 1000 Hz) -310+1Z2dB -21to +6dB -210+6dB ' -210 +6dB -1to+3d8B
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500 to 3000 Hz
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Fauussin V.26 bis way CCITT

2400/1200 BITS PER SECOND MODEM STANDARDIZED FOR USE IN THE
GENERAL SWITCHED TELEPHONE NETWORK

(Geneva, 1972: amended at Geneva, 1976 and 1980)

The CCITT,

considering

(a) that there is a demand for data transmission at 2400 bit/s over the general switched telephone
network;

(b) that a majority of connections over the general switched teiephone network within some countries are
capable of carrying data at 2400 bit/s:

(c) that a much lower proportion of international connections in the general switched telephone service
are capable of carrying data at 2400 bit/s: -

unanimously declares the view

(1) that transmission at 2400 bit/s should be allowed on the general switched telephone network. Reliable
transmission cannot be guaranteed on every connection or routing and tests should be made between the most
probable terminal points before a service is provided.

The CCITT expects that developments during the next few years in modern technology will bring about
modems of more advanced design enabling reliable transmission to be given on a much higher proportion of -
connections. ’ :

Note — The provisions of this Recommendation are to be regarded as provisional in order to provide
service where it is urgently required and between locations where it is expected that a reasonably satisfactory
service can be given. The study of improved methods of transmission at 2400 bits/s or above over the general
switched telephone network will be urgently continued with the aim of recommending a method of transmission
which will enable a more reliable service to be given over a high proportion of the connections encountered in
normal service. L ’

(2) that the characteristics of the modems for this service shall provisionally be the following:

1 Principal characteristics

a) Use of a data signalling rate of 2400 bit/s with carrier frequency, modulation and coding according to
Recommendation V.26, Alternative B (see Note below) on the communication channel, Administra-
tions and users should note tkat the performance of this modem on international connections may not
always be suitable for this service without prior testing and conditioning if required.

b) Reduced rate capability at 1200 bit/s.

¢) Inclusion of a backward channel at modulation rates up to 75 bauds, use of this channel being
optional.

Note — Attention is drawn to the fact that there are some old-type modems currently in operation for
which the coding method in accordance with Recommendation V.26, Alternative A, is used.
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2 Line signals at 2400 and 1200 bit/s !

2.1 The carrier frequency is to be 1800 + | Hz. No separate pilot frequencies are provided. The power levels
used will conform to Recommendation V.2, .

2.2 Phase distortion limits

The transmitted line signal spectrum should have linear phase characteristics (1o be obtained by means of
filters or equalizers or digital means). The deviation of the phase distortion characteristic should not exceed the
limits specified in Figure 1/Va26 bis. -
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FIGURE 1/V.26 bis

Tolerance limit for phase distortion of the signal transmitted to the line

23 Division of power between forward and backward channels

-
Equal division of power between the forward and backward channels is recommended provisionally.

24 Operation ar 2400 bit/s

2.4.1  The data stream to be transmitted is divided into pairs of consecutive bits (dibits). Each dibit is encoded as
a phase change relative to the phase of the immediately preceding signal element (see Table 1/V.26 bis). At the
receiver the dibits are decoded and the bits are reassembled in correct order. The left-hand digit of the dibit is the
one occurring first in the data stream,

The meaning of phase change is illustrated by the line signal diagram given in Figure 2/V.26 bis.

»2.42  Spnchronizing signal .

For the whole duration of the interval between the OFF to ON transitions of circuits 105 or 107 and 106,
Operaton sipnal shall be that corresponding to the continuous transmission of dibit 11. This shall be known as the
"~ing signal (see § 5.2.2 below).
122 |
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TABLE 1/V.26 bis

Dibit Phase change (see Note)
00 +45°
0l +135°
11 +225°
10 +315°

Note — The phase change is the actual on-line phase shift in the transition
region from the centre of one signalling element 10 the centre of the
following signalling element. ;

+ 150 135 *225° 5

FIGURE 2/V. 26 bis

Note — Uwing to several cai ag the stability of timing recovery at the receiver js liable to be data-pattern
sensitive. The presence of dibit 11 provides a stabilizing influence irrespective of the cause of lack of stability,
Users are advised to include «:ffici o+ & 7y 17 = the data which wil' ensure that the Aikit 11 will occur
frequently,

243 Daia signalling and modulation rates

The data signalling rate shall be 2400 bit/s £ 0.01%, i.e. the modulation rate is 1200 bauds * 0.01%.
2.5 Operation at 1200 bit/s

2.5.1  Coding and modulation used are 2-phase differential modulation with binary 0 for +90° and binary 1 for
+270° -

2.5.2 The data signalling rate shall be 1200 bit/s + 0.01%, the modulation rate remains at 1200 bauds =+ 0.01%.

3 Received signal frequency tolerance

Noting that the carrier frequency tolerance allowance at the transmitter is *1Hz and assuming a
maximum frequency drift of + 6 Hz in the connectio¥ between the modems, then the receiver must be able to
accept errors of at least + 7 Hz in the recejved frequencies.

4 Backward channel

4.1 Modulation rate and characteristic Jrequencies for the backward channel

The modulation rate and characteristic frequencies for the backward channel are as follows:
F, F,

i A
(symbol 1, (symbol 0,
mark) space)
Modulation rate up to 75 bauds . 390 Hz 450 Hz

In the absence of any signal on the backward channel interface, the condition Z signal is to be
transmitted.
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42 Tolerances on the characteristic frequencies of the backward channel
As the backward channel is a VF telegraph-type channel, the frequency tolerances should be as
recommended in Recommendation R.35 [1] for frequency-shift voice-frequency telegraphy.

The * 6 Hz frequency drift in the connection between the modems postulated in § 3 above would produce
additional distortion in the backward channel. This should be taken into account in the design.

5 Interchange circuits
LY
o List of essential interchange circuits
The list of interchange circuits essential for the modems when used on the general switched telephone

network, including terminals equipped for manual calling or answering or automatic calling or answering is given
in Table 2/V.26 bis.

5.2 Response times of circuits 106, 109, | 21 and 122 (see Table 3/V.26 bis).

5.2.1  Circuit 109 response times are the times that clapse between the connection or removal of the test
synchronizing signal to or from the modem receive line terminals and the appearance of the corresponding ON
and OFF condition on circuit 109, b '

The level of the test synchronizing signal should fall within the Jevel range between 3 dB above the actual
OFF to ON threshold of the received line signal detector and the maximum admissible level of the received signal.
At all levels within this range, the measured response times shall be within the specified limits.

5.2.2  Circuit 106 response times are from the connection to an ON or OFF condition on:
— circuit 105 to the appearance of the corresponding ON or OFF condition on circuit 106; or

— circuit 107 (where circuit 105 is not required to initiate the synchronizing signal) to the appearance of
the corresponding ON or OFF condition on circuit 106.

5.3 Threshold of data channel and backward channel received line signal detectors

Level of received line signal at receive line terminals of modem for all types of connections, i.e. general
switched telephone network or non-switched leased telephone circuits: '

— greater than —43 dBm: circuits 109/122 ON

— lessthan  —48 dBm:, circuits 109/122 OFF

The condition of circuits 109 and 122 for levels between —43 dBm and —48 dBm is not specified except
that the signal detectors shall exhibit a hysteresis action such that he level at which the OFF to ON transition
occurs is at least 2 dB greater than that for the ON to OFF transition.

Where transmission conditions are known and allowed, it may be desirable at the time of modem
installation to change these response levels of the received line signal detector to less sensitive values (eg.
—33 dBm and —-38 dBm respectively).

54 Clamping in half-duplex mode

The DCE, when operating in half-duplex mode on a 2-wire line, shall hold, where implemented:

a) circuit 104 in the binary 1 condition and circuit 109 in the OFF condition when circuit 105 is in the
ON condition and, where required to protect circuit 104 from false signals, for a period of 150 + 25
ms following the ON to OFF transition on circuit 105; the use of this additional delay is optional,
based on system considerations:
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TABLE 2/V.26 bis

Forward (data)
. Forward (data) channel channel
Interchange circuit one-way system either-way
(see Note 1) system
(see Note 1)
Without back- With back-
ward channe] ward channel Without With
back- back-
No. Designation ward ward
Transmit | Receive | Transmit Receive | channel channel
end end end end
102 Signal ground or common return ........ .. ... X X X X X X
102a DTE commonreturn .......,............ " X X X X X X
(see Note 2)
102b DCE commonreturn ....................... X X X X X
(see Note 2) .
103 Transmitteddata .................. ... X X X X
164 Received data .......ccooi. /. L LT X X X X
105 Requesttosend.......,. ... ... X X X X
106 Ready for sending.................... """ X X X X
107 Datasetready ..........................
10871 or Connect datasettoline ............... .. .
108/2 Data terminalready ............ .. 0T
(see Note 3)
109 Data channel received line signal detector . .. . . X X
111 Data signalling rate selector (DTE source)...... X X X X X X
113 Transmitter signal element timing (DTE source) X X X X
114 Transmitter signal element timing (DCE source) X X X X
115 Receiver signal element timing (DCE source) X X X X
118 Transmitted backward channel data .. ..... .. X X
119 Received backward channel data . .. .. ... ... .. X X
120 Transmit backward channel line signal ........ X
121 Backward channel ready ................. .. X X
122 Backward channel received line signal detector X X
125 Calling indicator ........................__ X X X X X X

Note I - All essential intercharige ¢
requirements of Recommendation V.24

equipment and in the data circuit-terminating equipment
characteristics (see §7.

Note 2 — Interchan

are used.

Note 3 — This circuit
calling it shall be used

ge circuits 102a and 102b are required where the

ircuits and any others which are provided shall comply with the functional and npcratiqnal
- All interchange circuits indicated by X shall be properly terminated in _tht data terminal
in accordance with the appropriate recommendation for electrical

electrical characteristics defined in Recommendation V.10

shall be capable of operation as circuit 108/1 or circuit 108/2 depending on its use. For automatic
as 108/2 only.
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TABLE 3/V, 26 bis

Response times
Circuit 106
OFF 10 ON 750 ms to 1400 ms (see Note 1) 2) 65 ms to 100 ms (see Note 2)
b) 200 ms to 275 ms (see Note 2)
ON 10 OFF <2ms
Circuit 109 s
OFF to ON 300 ms to 700 ms (see Note 1) 5 ms to 15 ms (see Note 1)
ON to OFF S5msto 15 ms
Circuir 121
OFF to ON 80 ms to 160 ms
ONto OFF - 3 < 2ms
Circuit 122
OFF 10 ON < 80 ms
LON to OFF 15msto 80 ms

Note I - For automatic calling and answering, the longer response times of circuits 106 and 109 are to be used during call
establishment only., '

Note 2 — The choice of response times depends upon the system application: a) limited protection given against line echoes:
b) protection given against line echces,

Note 3 — The abave parameters and procedures, particularly in the case of automatic calling and answering are provisional
and are the subject of further study. Especially the shorter response times for circuit 109 may need revision to prevent remnants
of the synchronizing signal from appearing on circuit 104, ;

b) circuit 119 in the binary 1 condition and crcutt 122 in the OFF condition when circuit 120 is in the
ON condition and, where required to protect circuit 119 from false signals, for a time interval
following the ON to OFF transition on circuit 120. The specific duration of this time interval is left
for further study. The additional delay is optional, based on system considerations.
5.5 Fault condition of interchange circuits -

(See Rccommendations'V.]{], § 11 and V.11, §9 and V.28, § 7 for association of the receiver fai_Iure
detection types,) *

5.5.1  The DTE should interpret a fault condition on circuit 107 as an OFF condition ‘using failure detection
tvpe 1,

552 The DCE should intepret a fault condition on circuits 105 and 108 as an OFF condition using failure
detection type 1,

553 All other circuits not referred to above may use failure detection type 0 or 1.

6 Timing arrangements

Clocks should be included in the modem to provide the data terminal equipment with transmitter signal
element timing, circuit 114 and receiver signal element timing, circuit 115, Alternatively, the transmitter signal
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element timing may be originated in the data terminal equipment instead of in the data circuit-terminating
equipment and be transferred to the modem via circuit 113.

7 Electrical characteristics of interchange circuits

7.1 Use of electrical characteristics conforming to Recommendations V.28 is recommended together with the
connector pin assignment plan specified by 1SO 2110 [2].

7.2 Application of electrical characteristics conforming to Recommendations V.10 and V.11 is recognized as an
alternative together™with the use of the connectors and pin assignment plan specified by 1SO 4902 [3].

i) Concerning circuits 1-03. 104, 105, 106, 107, 108, 109, 113, 114 and 115, the receivers shall be in
accordance with Recommendation V.11 or alternatively Recommendation V.10, category 1. Either V.10
or V.11 generators may be utilized.

ii) In the case of circuits 111, 118, 119, 120, 121, 122 and 125, Recommendation V.10 applies with
receivers configured as specified by Recommendation V.10 for category 2. :

iii) 1t is preferred that backward channel circuits appear on a separate connector and comprise circuits
118, 119, 120, 121, 122 (category 2) and 102, 102a and 102b.

iv) Interworking between equipment applying Recommendation V.10 and/or V.11 and equipment
applying Recommendation V.28 is allowed on a non-interference basis. The onus for adaptation to
V.28 equipment rests solely with the alternative V.10/V.11 equipment.

Note — Manufacturers may wish to note that the long-term objective is to replace electrical characteristics
specified in Recommendation V.28, and Study Group XVII has agreed that the work shall proceed to develop a
more efficient all balanced interface for the V-Series application which minimizes the number of interchange
circuits. It is expected that this work would be based upon the alternative application given in § 7.2 above
utilizing the V.11 electrical characteristics, 3

8 The following information is provided to assist equipment manufacturers:

The data modem should have no adjustment for send level or receive sensitivity under the control of the
operator.

9 It will be for the user to decide whether, in view of the connections he makes with this system, he will
have to request that the data circuit-terminating equipment be equipped with facilities for disabling echo
suppressors. The international characteristics of the echo suppressor tone disabler have been standardized by the
CCITT (Recommendation G.164 [4)) and the disabling tone should have the following characteristics:

— disabling tone transmitted: 2100 £ 15 Hz at a level of —12 * 6 dBmO0,

— the disabling tone to last at least 400 ms, the tone disabler should hold in the disabled mode for any
single-frequency sinusoid in the band from 390-700 Hz having a level of —27 dBm0 or greater, and
from 700-3000 Hz having a level of —31 dBm0 or greater. The tone disabler should release for any
signal in the band from 200-3400 Hz having a level of —36 dBm0 or less,

— the tolerable interruptions by the data signal to last not more than 100 ms.
-

10 Fixed compromise equalizer

A fixed compromise equalizer shall be incorporated into the receiver. The characteristics of this equalizer
may be selected by Administrations but this should be the matter for further study.
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[1] CCITT Recommendation Standardization of FMVFT systems for a modulation rate of 50 bauds, Vol. V11,
Fascicle V1.1, Rec. R.35.

[2] Data communication — 25-pin DTE/DCE intgrface connector and pin assignments, 15O Standard 2110-1980,

(3] Data communication — 37-pin and 9-pin DTE/DCE interface connectors and pin assignments, 1SO Standard
4902-1980. : :

[4] CCITT Recommendation Eche suppressors, Vol. 111, Fascicle 111.1, Rec. G.164,

Fascicle VIIL.L1 — Rec. V.26 bis 129
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4th-Order Chebyshey Low-Pass Fllter Design

This filter was realized by cascading two second-order
Salen and Key filter sections. The design equations were
taken from INTRODUCTION TO THE THEORY AND
DESIGN OF ACTIVE FILTERS by Huelsman and Allen,
pages 157-158. The general circuit realization for a Salen and
Key is shown below.

i

+ AAA—4 b—+
Ry Ry

c.T

Vi Va

Specifications:
Pass-band ripple = 0.01 dB
Op-amp gain=K=1

Pole Locations (normalized):
a b
—0.6762 + j.1828 first stage
—0.2801 + ].9241 second siage

Q= Quality Factor= (a2 + b))%
2a

fc = 3600 Hz

where a=real pole coordinate
b= imaginary pole coordinate

Q) = first stage Q= 0.5746
Q2 =second stage Q=1.7237

Letn=R) and m=C4
RI

Futhhdui;nptmduuilhmthnnsL

4Q2
Thereforem| < 1 = (.7573 Choose m=0.1
40.5746)2
a= 1 —1 % (1-4mQhY¥
2mQ2 2mQ2

either value obtained is valid
n=28.25675 for first stage

RIC2= 1| =263 x10-3
UpiXfcHmn) ¥

Let C2=0.01 yF

Then R1=2.63 kO———>2.61 k@
Ri=nRl=74,315 k——>75 k0
CA=mC2 =0.001 yF

The d stage was designed using the same equations and
resulted in the following values for Q@ = 1.7237 and ¢ =
3600

C2=0.01 4F
CA= 100 pF

R1=7.87 ki
R3 = 249 k0

284-Order Chebysbey High-Pass Filter

Specifications:
Pass-band rippie = 0.01 dB
Op-amp pain=K=1

The gencral Salen and Key high-pass reslization is shown

fc =400 Hx

Az
——AW——
e i
=] Ca
Y R : V2

Pole Locations (normalized low-pass values) =

N
~0.6743 £ }.7073

To transform the low-pass poles into high-pess poles,

ayp= a = -0.7059 byp= b = 0.740654
a2+p2 al+b?
Q=0.7247 1 m+ 1 from page 165,
Q = (ma¥

For minimum Q, m should equal 1 which reduces the above
equation to:

Q=m@% or n=4Qt=2101
2

R2CI = 1 - 2.745 x 10-4
UpiX K Y

Letting C1 = C2=0.1 xF, we obtain

R2= 2,745 k}——->2.74 kO
Rd = 5,767 kQ--—>5.76 kQ
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TiEazL 386 IC MC 6172 Uar 6173

@ MOTOROLA

MC6172
(Formerly MC6862)

2400 bps DIGITAL MODULATOR

The MC6172 is a8 MOS subsystem designed to be integrated into a
wide range of equipment utilizing serial data communication.

The modulator provides the necessary modulation and control func-
tions to implement a serial data communication link over a voice grade
channel, utilizing differential phase shift keying (DKSP] at bit rates of
1200 or 2400 bps. Phase options are provided for both the U.S. and in-
ternational markets. The MC6172 can be implemented into a wide range

MOS

(N-CHANNEL, SILICON-GATE)

2400 bps
MODULATOR

- of data handling systems, including stend-alone modems, data 9
ices, remote data commuication terminals, and 1/0 interfaces for
counters.
N-channel silicon-gate technology permits the MC6172 10 operate us-
ing 8 single voltage supply and be fully TTL compatible.
The modulator is compatible with the MC6173 demodulator to pro-
vide medium-speed data communications capability.

® Cloar-10-Send Delay Options

® 511-Bit CCITT Test Pattern

® Terminal Interfaces are TTL Compatible

® Compatible Functions for 201B/C Data Sets

® CCITY and U.S. Phase Options

@ 1200/2400 bps Operation

® Answer-Back Tone

® The MC6173 Is the Companicn Demodulator

® Application Note Available = AN-870 I8¢

L SUFFIX
CERDIP PACKAGE
CASE 63

P SUFFIX
PLASTIC PACKAGE
CASE 7@

BLOCK DIAGRAM
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‘o Send 10 Send Clock Cloch
4 5 1"

R

Request io Send 7 iy
Dalay Opt { C15) 30——af ATS.CTS Tumer Fo ——0 13 Tesi Clock
N 157 30 w0 Ten Poten Y D"““'Lm
Taat Pation Lnatus L —®
23 Teansmu Clock
Tumeng
Tiansmu Dats PO -0 24 Dt
Dats st Soiet 1 150l Tx Data and Phase
Prase Shly S| IRG———med  Shit Control
Angws: Back 140—-0f -—o2 B
l - —a=011 B4
1800 Mz L w0 81 | Bt
(=2 19 B2 Daia
Geniates 0 Wiord
Trarswt Mak B O—i ——0 B8
Veg=Pe 12
Vsg=Pin 17 B0

PIN ASSIGNMENT

vssh @ DBC
cTs2lj2 23[ITx Cik
cT5103 22{185
cTsQ4 21{184
DATSNS 20183
TrEls 19 182
RT307 18 [IB1
TeMks 17 B0
Tx Datal]9 16 fIPss
Cik[w 15 [1DRS
Ex Cik[In 14 [J&n Bk
veel2 TST
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MAXIMUM RATINGS
Reting Symbol Value Unit
Supply Voltage Ve -031w+70| V Tii )
V. o is device Contains circuitry 10 protect the m-
Input \ilfohage 0 D316 +7.05 ¥ puts against demage due 10 high static voltages
Operating Temperature Range Ta TLo Ty or electric fields; however, it is advised that nor-
Ow7 °c mal precautions be taken to avoid application of
Storage Temperature Range Tstg -8510 +150 | *C any voltage higher than maximum rated voliages
1o this high-imped circuit.  Rehat of
THERMAL CHARACTERISTICS operation is enhanced il unused inputs are ted 10
Cr iatic Symbol Value Unit an appropriate logic voliage level le.g., either
Therme! Resistence = Vssorveel
Plastic Package LT L 10 Bakid
Cerdip Package 8
POWER CONSIDERATIONS
The average chip-junction temperature, T, in °C can be obtained from:
Ty=Ta+(Ppeajal 4]
Where:
i Ta = Ambient Temperature, °C
8 4= Package Thermal Resistance, Junction-to-Ambient, °C/W
Po=PINT +PPORT

PiNT=lcc x Vg, Watts — Chip Internal Power
PpORT= Port Power Dissipation, Watts — User Determined

For most epplications PPORT<PINT and can be neglected. PPORT may become significant if the device is configured 1o
drive Darlington bases or sink LED loads.

An approximate relationship between Pp and T (if PPQRT is neglected) is:

Pp=K=+(T)+273°C) 2
Solving equations 1 and 2 for K gives:
K=Pps(TA +273°C) + 6 ja*Pp?2 3

Where K is a constant pentaining to the particular part. K can be determined from equation 3 by measuring Pp (at equilibrium)

for a known T 4. Using this value of K the values of Pp and T j can be obtained by solving equations (1) and (2) iteratively for any
value of Tp,.

DC ELECTRICAL CHARACTERISTICS
(Vee=5.0 £0.26 Vdc, Vs5=0, Ta=T| to Ty, all outputs loaded as shown in Figure 1 unless atherwise noted)

Ch i Symbol Min Typ Max Unit
Input High Voltage ViH Vss+2.0 - Vee v
Input Low Voltage ViL Vgsg - Vgg+08 v
Input Current bah P
Vin=Vss! CTS1, CT52, PSS, DRS, AnBk,snd TxMK| i = i -02 mA
RTS and TPE - - -16
Input Leakage Current (Vin=5.25 V, Voo =Vss) ) i, - - 25 #A
QOutput High Voltage
(igH= - 0.04 mA, Load A} Vo Vsg+24 - vee v
{lg=0.0 mA, Load B) Vouz |Vec-05V] - Vee
Output Low Vohage lig, = 1.6 mA, Load Al VoL Vss - Vgs+04 v
Input Capacitance (f=0.1 MHz, T =25°C) Cin - 5.0 - pF
[ | Power Dissipation (M dat Ta=T!
AN Wits 01 Vg wices Fin 3= EY8 10tz sed AL ot cpeid Pint - bl T
Input Transition Times, All Inputs Except 1.8432 MHz Input £ - - 1.0°
{From 10% 10 90% points} Xed #
Input Transition Times, 1.8432 MHz Input (From 0.8V 10 2.0 V) Y - - 40 ns
Input Clock-Duty Cycle, 1.8432 MHz Input (Measured at 1.5 V levell D.C. 0 - 70 %
Tx Dats Setwp Time (Figure 21 tsu E3 = o as
Tx Data Hold Time (Figura 2} Th k-] - - S
Quiput Transition Times tr, Y - - 5.0 pS

"Maximum Input Tragsition Times are =0.1x Pulse Width of the i . of 1.0 g5, which is smaller.
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FIGURE 1 — OUTPUT TEST LOAD

r Vee -I

| |

| Mmpsis0 § P1=25K0 |
I v or Equiv.

L |

|

c:
— l
[ R
I ' 5'; k & MMD7000
1 1% I or Equiv.

I_Simulalod TTL Load ___]
C1=20 pF = total parasii , which includ

probe, wiring, and load uméums.

FIGURE 2 — TRANSMIT DATA SETUP
AND HOLD TIME

e ———
Tx Cik Z
sy th
Tx Data X X
Note: Timing are ref d 10 and from a low
voliage of 0.8 volis and & high voliage of 2.0 volis, unless
otherwise noted.

FIGURE 3 — 2400 bps MODULATOR INTERFACE

RS-232
if Required
r-——-—
. I /2 MC'IISH_}
Tranymit | O("" g T= Clk
Clock I \\: 'i
Clear : -1 ! €S
10 Send | «.\‘; i
F===—- MCB172
Request 1 [IES ! ATS Moduk
10 Send 1 L,x T
I i |
Transmit | HS | Tx Data
Datws | b’” T
| |
1/2 MC148%
] &

B5

B le o |

[z |

Option A (CCITT)
Slgnal Spectrs

‘DPSK Signal
MC1406 || Low-Pass -
D/A Filter 1o Line
Converter

Option B (US.])
Signal Spectrs

Oscillstor

Lp]

1.8432 MHz
0.005%
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DELAY TIMINGS (Ses Figures 4 and 51

[ it Symbol | Min Typ Max Unht

HTE 10 DBC Delay 1 - - [] xS
DBC to RTS Delay 12 45 - - BS
TTS-DATS Delay 13 e = % s
TTS-TTS Delay =

CTS1=0, CTS2=1 0 - » s

CTS1=1, CTS2=0 u* 8.55 - 9.35 ms

CTS81=1, CTS2=1 249 - %4 ms

CTS1=0, CTS2=0 147.0 - 154.0 ms
CT5-DBC Delay

CTS1=1, CTS2=0 - - »

CTS1m1, CTS2=1 5 = = » s

CTS1=0, CTS2=0 - - ‘3%
RTS 10 ET5 Low 1 - - 1.60 ms
RTS Min Delay g - ~ 1.67 ms
DBC to DRTS Delay g - - B [
DBC Cycle Time tppc 83328 | 6.3 [ B3337 | s

*The ref f ! is not included.

FIGURE 4 — RTS-CTS AND RTS-DRTS DELAYS

A A
Y
&

BATS | JANNTANN

- s

RTS-CTS delay options are selected by the CTS1 and CTS2 in-
puts, and are stated as time delay interval 14. An RTS input signal

synchronized about point A will synchronize CTS with the p
wransition of DBC (Dibit Clock). Delay 14 is measured with respect 1o
the negative transition of ATS.

signals synchronized with the p of DBC
{point B), will result in the ssme CTS delay (tq). For this case the
negative transition of CT3S is synchronized with tha negative transi-
tion of DBC with delay 14 measured with respect 1o the negative
transition of ATS.

DRTS will go low within 13 of the negative transition of ATS. With
the exception of the no-delay option, will go low within 15 of
the pasiti nion of DBC, f ng the 14 delay sed d. This

spphes when FITS is synchronized to Point A as shown.

1t RT3 goes high and remains high = 20 xs within time interval Ly,
» reset of the internal RT3-CT3 timer function will occur. If E"&
goes high for less than 20 xs, the circuit may or may not respond 10
thes momentary loss of the TS signal.

Note: Timing measurements are referenced to and from a low voltage of 0.8 volts and a high voltage of 2.0 volts, unless otherwise noted.
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FIGURE 6 — LOSS OF ATS TO DATS DELAY

'DBC —]
Oibin | 12
DBC i ? \_/_
% = b
o3 7 -
— by
FTE ]
13— 113
o 1]
A 3 .
_ DATS
A positive transition of RTS after CT5 has become active can g0 high within tg of the next ive 1ransition of DBC. i ATS were

result in ditferent functional characteristics of the C15 and DRTS
oulput signals, depending on the time duration that FITS remains in-

active,

Under all conditions, TTS will go high within 13 following &
positive transition of RTS. 1f ATS goes high in the shaded region
i it ition of DBC) and re-

defined as t7, then DRTS will

shown (i.e., synch d to the
mains high beyond the time i

NOTE: Timing are ref

Gelay times given in Figure 4 will

if RTS goes high in the shaded region shown, snd then retums
low within time interval 1, the negative transition of C15 will follow
within 35 s, and GHTS will remain in the active or low state. Under
countered when RT3 is reactivated. If RT3 goes low for kess than
20 ps, the circuit may or may not respond !

10 go low after ty, the RT5-
result

10 and from & low voltage of 0.8 volts and a high voltage of 2.0 voits, unless otherwise noted.

DEVICE OPERATION

GENERAL

Figure 3 shows the modulator and its intra-connections.
The data 10 be transmitted is presented in synchranous serial
format 1o the modulator for conversion to DPSK signals
used in transmission. The modulator output is digital;
therefore, a D/ A converter and a filter transform the signal 1o
an analog form.

The control functions provide four different Clear-to-Send
delay options. An Answer-Back tone is aveilable for
automatic answering applications. The modulator has &
built-in 511-bit pseudorandom pattern generator for use in
system diagnostic tests.

INPUT/OUTPUT FUNCTIONS

Request to Send (RTS)

The RTS signal from the data terminal controls transmis-
sion from the modulator. A low level on RTS activates the
modulator data output. A constant mark, for synchroniza-
tion, is sent during the RTS to TTS delay interval. Termina-
tion of the transmission is sccomplished by taking RTS high
(see Figures 4 and 5).

Delayed Request to Send (DRT3)
This output can be used to control transmission as
specified by the Transmit Mark control input. DRTS follows

the negative transition of RTS, and goes negative within t3
of the negative transition of RTS (Figure 4). The delay from a
positive transition of RTS to a positive transition of DATS is
shown in Figure 5. The DRTS delay allows data within the
modulator 1o be transmitted before transmission is inhibited.

Clear to Send (CTS)

CTS follows RTS to both the logic 0 and logic 1 levels. The
delay from a negative transition of ATS to a negative
transition is selectable by external strapping of CTS1 and
CTS2. The delay from a positive transition of RIS to a
positive TTS transition is less than t4,

CTS will go low within 15, after the positive transition of the
Dibit Clock (see Figure 4) except when the non-delay option
is selected. For the no-delay option, CTS follows BTS within
15.

RTS-CTS Delay Options (CTS1, CTS2)
The RTS-CTS delays are selectable according 1o the
following strapping options

RTS-CTS Delay crs1 | crs2 |
00+0035ms, -00ms o 1
85510 9.35 ms 1 0
249010 264 ms 1 1
147.0 10 154 0 ms 0 0
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Transmit Mark (Tx Mk)

The Transmit Mark control allows the system designer to
select whether the Delayed Request to Send aclivitates and
deactivates the transmission on the modulator chip or off the
chip in the output amplifier.

When Tx Mk is high, transmission is controlled on the
modulator chip, and occurs from the chip only when
or Answer Back is in the logic 0 state (see Figure 6).

When Tx Mk is low, transmission is controlled off the
modulator chip, In this mode, the modulator chip transmits
marks at all times except when data or an Answer-Back tone
is being transmitted (see Figure 6).

Test Pattern Enable (TPE)

A 511-bit test pattern generator is contsined on the
modulator chip. This pattern is in accord with CCITT
specification V52.

The 511-bit test pattern is activated by applying a logic 010
TPE._A mark llogic 1) condition on the Transmit Data input
with TPE activated (logic O} causes the test pattern to appear
al the data output. A space (logic 0) condition on Tx Data
with TPE activated causes the test pattern data to appear in-
verted at the data output.

Although the Motorola 2400 bps modulator contains a
CCITT 511 test pattern generator it does not incorporate the
511 data randomizer or scrambler.

Random data applied to Tx Data with TPE activated
causes the lest pattern data to be scrambled lexclusive
NORed) with the data, and the result appears at the data
output. . -

The MCB173 demodulator does contain a built-in data
descrambler, which is enabled by TPE input going active. To

selected by the Test Pattern Enable signal or any other signal
that is found suitable.

The scrambling of data in the data comm environment is
not done in an attempt 1o encrypt information in the normal

_sense of the word. Rather, the purpose of the scrambling of

data is to guarantee that with respect 10 the modem carrier,
there is always random data on the line with little chance for
a long string of ones or zeros 1o exist. This is particularly im-
portant if an adaptive equalizer is being incorporated at the
demodulator, The adaptive equalizer will require reasonably
evenly distributed data 1o optimize its statistical response 1o
the incoming signal. The normally used code is the CCITT
511 sequence which is exclusive ORed with data. i

The test pattern generator can be enabled only when CTS
and RTS are logic 0. If TPE is activated outside this time in-
terval, the previously stated RT3-C15 and RTS-DRTS
delays, shown in Figures 4 and 5, are not valid.

Data-Rate Select (DRS)

The modulator can transmit at either 2400 bps or 1200 bps.
Both data rates utilize an 1800 Hz carrier signal and employ
phase shifting at 1200 Hz. The 2400 bps rate is obtained by
encoding two bits of data into each phase shift. The 2400 Hz
rate is selected by applying a logic 1 to the Data-Rate Select .
lead. The 1200 Hz rate is sslected by applying a logic 0 to
DRS.

Phase-Shift Select (PSS)

Option A (CCITT) or Option B (U.S.) phase shift can be
salected for 2400 bps operation. The input data format and
phase shift relationship for these two options are as follows:

scramble data using the modulator, the circuit in Figure 7
must precede the Tx Data input of the modulator. Tx Data is D uPs_s ':, PES ':’
added 1o the scrambler output pattern. Then the data is o Dptia '.
delayed by a full data bit before being transmitted by the 00 +45
modem. This assures a proper Transmit Data/Transmit o1 +90° +135°
Clock phase relationship. n +1680° +25°
If the data scrambler is to be an optional feature, then the 10 +270° +315°
transmit data multiplexer would a!.su have to be built. This is *See example Figure 8.
FIGURE 8 — TRANSMIT MARK CONTROL
Enek A |
o 1 —
TTs [
DATs |
No An Bk No Na
TR = High Signal Signal | Signal | Mark Data Signa!
An Bk
AT = Low Mark Signal Mark Mark Dsta Mark
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FIGURE7 — MODULATOR CCITT 511 DATA SCRAMBLER

A

511 Data S

—-—h-l {4— 1-Bit Delay ———p}

D s] D Qb
Stage5| | Stsges ;
a5 09 ¢ c
9¢ sessn
Tx Ck ——p
Tx Data
TPE »
. L Tx Data
To Pin 8 Modulator

{=———Dsta Mutiplexer ——}

FIGURE 8 ~ EXAMPLE-CARRIER PHASE SHIFTS FOR OPTION A

Serial Data . !‘101 1000
Dibit
n 01
180° €0°

Data  Phase Shift

00 0°
o1 %0
00 1 180
0° 10 20

For 1200 bps operation, Option C (CCITT) or Option D
(U.S.) phase shift can be selected:

PS5=0 PSS=1

Data Option C Option D
0 +90° +45°
1 +270° . 25

Option C is selected by applying a logic 0 to the Phase
Shift Select lead when the Data Rate Select lead is strapped
for 1200 bps operation (logic 0). Option D is selected by ap-
plying a logic 1 10 PSS with DRS at logic 0. The phase shifts
shown are the difference in phase between the signal at the
end of one dibit period and the new signal at the beginning
of the next dibit.

Transmit Data (Tx Data)

Transmit Data is the serial binary information presented
for DPSK modulation. A high level represents a mark. For
timing, see Transmit Clock (Figure 4).

Transmit Clock (Tx Clk)

A 2400/1200 Hz Transmit Clock output is provided for the
communication terminal. The Transmit Data signal is sampl-
ed on the positive transition of Transmit Clock. The Transmit
Data 1o Transmit Clock setup and hold time requirements are
shown in the Electrical Characteristics Table and in Figure 2.

Dibit Clock (DBC)

A 1200 Hz Dibit Clock identifies the modulation timing.

This signal goes negative less than 100 ks prior to the start of
dibit modulation.
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painnal Clock (Ex Cik)

A 2400/1200 Hz clock signal applied to the External Clock
sl causes Transmit Clock to be synchronized with Ex Clk.
|18 input must have an accuracy within +0.005%.

When no transitions occur on this input, the internal clock
jnavides the 2400/1200 Hz transmit timing signal. Fest syn-
lunnization of Tx Cik 1o Ex Cik is not provided on the chip.
\\ #an Ex Clk is not used, it should be tied to either the logic 0
W hagic 1 state. : -

| $432 MHz (Cik)

1his input must be a square wave with rise and fall times
i lass than 40 ns and a 50 + 20% duty cycle. The clock ac-
\lacy must be written +0.006%.

Answer Back (An Bk)

A logic 0 level applied 1o Answer Back causes a 2025 Hz
waifiar 10 be generated on the modulator chip instead of a
phase shifted 1800 Hz carrier. A logic 1 level applied to An Bk
wiwbles the modulator to generate the normal phase shifted
W00 Hz carrier signal, s shown in Figure 6. The time delay

from & transition on An BK 10 the appropriate signal st the
modulator chip output is less than 2 ms,

Activetion of An ktawmmmmmm
tion modes including the Tx Mk function, and will reset CTS
10 8n inactive state along with the RTX-CT5 internal timer.
An Bk should therefore be activated only before initiating
RT3 or atter loss of the DATS output signal. The combine-
tion of a logic 0 on An Bk with a logic 0 on TPE is not used in
normal system operation, and hence is used &3 2 reset input

Digital Output (B0-B5)

Thess outputs sre designed to interface with & 6-bit
digital-to-analog converter. The resultant signal out of the
D/A is the differential phase shift keyed signal quantized ata
14.4 kHz rate. A low-pass filter can then be used to smooth
the data transitions. BO is the least-significant bit, and the
positive level the active state.

Test Clock (TST)
A test signal input is provided to decrease test time of the
chip. In normal operation this input must be strapped low.
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2400 bps DIGITAL DEMODULATOR

MOS
(N-CHANNEL, SILICON-GATE)
The MC6173 is a MOS subsystem designed to be integrated into &
wide range of equipment utilizing serial data communication. : 2400 bps
The demodulator provides the necessary demodulation and control ) DEMODULATOR

functions to implement & serial data communication link over a voice
grade channel, ulilizing differential phase shift keying IDPSK) at bit
rates of 1200 or 2400 bps. Phase options are provided for both the U.S.

and international markets. The MC5173 can be implemented into a wide

range of data handling systems, including stand-alone modems, data
storage devices, remote data communication terminals, and 1/0 inter-
taces for counters.

N-channel silicon gate téchnology permits the MCG173 to operate
using & single voltege supply and be fully TTL compatible.

The demodulator is compatible with the M6800 microcomputer
family, and provides medium-speed data communications capability.

CERDIP PACKAGE
' Compatible with MC6172 Modulator caseen
® 511-Bit CCITT V.62 Test Pattern
® Terminal Interfaces Are TTL Compatible
® Compatible Functions for 201B/C end V.26 Data Sets
® CCITT and U.5. Phase Options
® 1200/2400 bps Operation
P SUFFIX
PLASTIC PACKAGE
H CASE 78
FIGURE 1 — TYPICAL APPLICATIONS
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AGC 8 g s
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~ g8l < ADs [
£ =
0 £ 2 Rx Data []
A/D ROI | = o paal E & o
Converter = § = z 25l = Env [
RxClk | NSync
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MAXIMUM RATINGS /
Rating Bymbol | Value Unit
Supply Voltage Yee =03w+70| V
Input Voltage Vin -0310+7.0
Operating Temperature Range Ta 0w L[]
Storage Temperature Range Tgg | =5510+150 | °C
Thermal Resistance A 825 °CIW

This device contains circuitry to protect the
inputs against damage due 1o high static volt-
ages or electric fields;, however, it is advised
that normal precautions be taken 10 avoid ap-
plication of any voltage higher than maxi-
mum rated 10 this high-impedan
circuil. Rediabiity of ion is ent if
unused inputs are tied 10 an appropriste logic
voltage level le.g., either Vgg or Vgg).

DC ELECTRICAL CHARACTERISTICS (Vog=50 £0.25Vde, Vgs=0, To=T to TH

all outputs loaded as shown in Figure 3 unless otherwise noted.)

Charscteriatic Symbol Min Typ Max Unit
Input High Voltage ViH | Vss+20 | - Vee v
Input Low Voltage ViL Vss - |Vsg+08 | V
Input Current hie - - =-0.2 mA

[Vig=VjL) Pins 3, 11, 13, 15, 16,17, '8 2. M
Input Leakage Current & lin - - 25 nA

(Vin=5.25 Vdc, Voe=Vss) Pins 2,10, 1. 23
Output High Voltage

ligH= ~0.04 mA, Load Al VoHt | Vss+2.4 - Vee v

{1oH=0.0 mA, Load B) VoH2 |Vce-05V)| - Vee
Cutput Low Voltage .

{lgL= 1.6 mA, Load A) VoL Vss - |Vss+04 | V
Input Capacitance Cin - 5.0 - pF

{f=0.1 MHz, Ta=25°C)

Power Dissip ( detla=1! Fint - 630 mwW

(Al Inputs at Vgg except Pin 13=57 € 1™z and ALL Outputs Openl
Input Transition Times, 1.8432 MHz Inin 1 - - 40 ns

(From 0.8 V 10 2.0 V) _ 1t = - 40
Input Transition Times, ;

Al Inputs Except 1.8432 MHz Input 1"+ 10% 10 90% Points! tnlf . = 1.0° us
Output Transition Times (From 10% te ' Ponts) Ir.f - - 5.0 xS
Input Clock Duty Cycle, 1.8432 MH: Ina" Mbsasured at 1.5 V levell D.C 30 - 70 %
Data Setup Time B 'Ds 770 = - ns
Fx Data Setup Time t5u 35 = - #S
Data Hold Time hiD) 1] - - ns
Rx Data Hold Time th - - s
Data-Clamp Delay Time

Option 1 pcoy 5.7 ] 6.3 ns

Option 2 1pCo2 4135 417 4.205 ms

Option 3 pco3 20.7%5 2083 20.865 ms

Option 4 IDcDg | 104135 | 10497 104205 | ms
A/D Clock to A/D Strobe Delay 1rv 'ADCD 1.06 - 1.1 s
|Envelope-10-Dibit Clock Delay Tire 'ED 140 - 20 't
Clock Frequency, +0.005% fei - 1.8432 - MHz
A/D Clock Cycle Time (fcp/4) leyc - 247 - 5
A/D Clock Pulse Width 'wiADC) 940 1000 1040 ns
A/D Strobe Pulse Width lwlADS) - 10.85 - ns
HNew Sync Input Pulse Width w

» (NSync) 0.84 - - ms

*Maximum input transition times a~ > < '\ tuse width or the specified maximum of 1.0 gs, whichever is smaller.
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FIGURE 2 — DEMODULATOR BLOCK DIAGRAM
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GENERAL DESCRIPTION

The MC5173 Phase-Shift Key (PSK) Demodulator serves
a5 an integral part of a system to recover synchronous data
from an 1800 Hz PSK modulated carrier. Data rates of 1200
and 2400 bits-per-second are available. In the case of 1200
bps operation, the MCE173 detects phase shifts of 0 1o 180
degrees to represent digital “0s™ and 15", When 2400 bps
operations is desired, the MCG173 detects phase shifts of 0,
80, 180, and 270 (option A or 45, 135, 225, and 315 (option
B) degrees to represent two bits of data called dibits. These
phase shifis decode 1o 00, 01, 10, and 11, respectively. In
sither data rate, the 1800 Hz carrier is modulated at a 1200
rate.

Figure 1 shows the MC6173 demodulator in a typical appli-
cation. The band-pass filter, equalizer, analog-to-digital
(A/D) converter, 1200 Hz envelope filter, AGC amplifier, and
1800 Hz carrier detector are external to the MC6173. The
band-pass filter passes roughly 300 Hz to 3000 Hz eliminating
noise, 60 Hz and 120 Hz pickup, and harmonics of 1800 Haz.
The output of this filter is fed to the equalizer which adjusts
phase versus amplitude such that a constant amplitude is
maintained regardless of phase and is fed into the carrier

detect circuit. The AGC amplifier provides a constant level.

signal regardless of the input level from the equalizer. The
output of the AGC amplifier drives two basic sections of
external circuitry, i.e., the A/D converter, and 1200 Hz
envelope filter.

The A/D converter samples each 1200 Hz cycle or dibit 12
times. After each sample, digital data is clocked serially to
the MCE173 receiver data input (RDI). The MCE173
generates the sampling clock for AD Strobe (ADS) and the
serial clock (ADC) from the 1.8432 MHz internal oscillator.

The 1200 Hz envelope filter recovers the 1200 Hz compo-
nent of the equalizer output during fast training and
generates a 1200 Hz square wave. This square wave is can-
nected to the envelope (Env) input and is used for intefnal
timing.

The carrier detect circuit is used 1o signal the fast carrier
(FCarl input that a carrier is present. Immediately after FCar
has received a negative transition, the internal phase-lock
loop temporarily widens its band width so that it can quickly
adjust the internal timing of the MC6173 with respect 1o the
1200 Hz Env input (this is called fast Sync o fast training).
The timing adjustments are made so that each dibit can be
sampled at the most advantageous places. E

The internal circuitry digests the dibit samples and pro-
duces the digital data [Rx Datal along with the receive data
clock (Rx Cik). These two signals are used to drive a serial-
to-paraliel interface such as an MCB852 Synchronous Serial
Inmerface Adapter.

PIN DESCRIPTION

FAST CARRIER (FCar), Pin 2 — A negative transition on
this input will force a period of approximately 8.3 ms of fast
training for both baud and carrier timing.* Fast Sync or fast

*The postive transition of the 1200 Hz signal, present at the
Env input, provides a divide-by-20 counte; with every other
clock. This will cause approximately 8.3 ms of fast training
1o the incoming signal at the demodulator.

training allows for large corrections to be made in the inter-
nal timing of the demodulator. After the fast training period,
the timing should be reasonably well adjusted. Small adjust-
ments are made automatically to maintain proper phase rela-
tionships internally atier the fast-train period.

The FCar input, which normally comes from the carrier
threshold detect circuits, must remain at a low level during
the entire pericd of baud and carrier synchronization.

A positive level on the FCar input will dissble the baud and
carrier correction circuitry. Baud and carrier timing are then
direct derivatives of the 1.8432 MHz clock as illustrated in

~ Figure 4.

The first positive edge of the envelope (Env) input will be
totslly asynchronous to the demodulator. This will be + %
cycle of the 2400 clock (+208 wsl. The nine following
positive edges will introduce added tolerance equal to nine
times the offset of Env from the absolute 1200 Hz (as defined
by the 1.8432 MHz +0.005% clock). Thus . . .

Max Fast Train Time=4.17 ms+9 {gny+0.21 ms

=4.38 ms+9/fgny

Min Fast Train Time =4.17 ms=0.21 ms+9/fgny

=3.86 ms+9/{gny

DATA-CLAMF DELAY (DCD), Pin3 — Data-clamp delay
enables the selection of one of four delays during which Rx
Data is held 1o a logic-high condition. This delay is measured
{rom the negative edge of FCar. The four options are avail-
able at one pin through the use of the internal multiplexing in
the demodulator. Options 3 and 4 are available by demulti-
plexing the dibit clock as demonstrated in Figure 5. The
available delay options are listed in Table 1, these times will
be approximate due to their direct relationship to the Env
input during the first B.3 ms. Also, these times are further
dependent upon carrier offset. The delays given in Table 1
assume no carrier offset and that Env is synchronous with
the Tx Clk. Figure 4 is illustrative of the timing and sequenc-
ing of this circuit.

A scheme for programming the data-clamp delay is il-
lustrated in Figure 5. The DCD input may either be a con-
stant high or low level which will produce options 1 and 2. If
the input A" is exclusive ORed with the dibit clock options 3
and 4 are produced at the same input pin.

ENVELOPE (Env), Pin 10 — The envelope input comes
from the 1200 Hz envelope detection circuitry. Envelope
detection will normally consist of a 1200 Hz filter and a
voltage comparator to generate an approximale limited
square wave. This is normally derived from a constant mark
signal sent by the modulator for Sync acquisition purposes.

Each pgsitive edge that is input 10 Env will reset both baud
timing and the dibit clock 10 a logic “0". The optimum timing
of the positive transition at the Env input will be 1gp prior 10 -
the falling edge of the dibit clock. Timing is illustrated in
Figure 6.

Env will be effective in the training of baud timing and dibit
clock only if FCar is in the active low state.

Minimum positive pulse width at the Envis 22.17 ps.

NEW-SYNC (NSync), Pin 11 — This input port is normally
controlled by the business machine. If FCar is at an active
low, then an aclive low pulse in excess of 0.B4 ms on the
NSync lead will put the demodulstor into the fast-Sync
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FIGURE 4 — DEMODULATOR BYNC TIMING DIAGRAM
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TABLE 1 — DATA-CLAMP DELAY OPTIONS FIGURES = DATA.CLAMP DELAY DEMULTIPLEXER

Option | A | C | DTD | Data-Clamp Delay
1 1 0 0 [
2 0 o 1 417 ms+35 ps
3 1 |DBC| DBC | 2083 ms+35 s
4 0 | DBC| DBT | 104.17 ms435 us

MCB173
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FIGURE 6 — ENVELOPE CLOCK TIMING DIAGRAM
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or fast-train mode (these terms are synonymous).

Activation of NSync allows large corrections 1o be made
1o both baud and carrier timing similar 1o initial activation of
the FCar lead. These corrections will be applied for approxi-
mately 8.3 ms. The receiver must complete the 8.3 ms period
of fast Sync before another NSync is recognized.

CARRIER-SYNC (CarS), Pin 15 — When Car$ is taken to
an active low, baud timing will be taken from the Env input.
In addition, the slow carrier correction will be doubled in the
2400 baud mode as defined by the data-rate select (DRS)
and phase-shift select (PSS) inputs. (This is not the same as
the fast training that is incorporated when FCar or NSyncare
active, which is a changing of the bandwidth of the internal
phase-lock loop [PLL)). This widening of the PLL band width
will allow a faster search and lock on the 1800 Hz carrier. This
Carrier-Sync mode will remain active as long as Car5 is held
in the active state. The normal application of this option
would be 10 extend the training or Sync time under the mark
input data condition that exceeds 8.3 ms.

1 FCar is at a logic 1" inactive state, this input is ignored
by the demodulator.

A/D CLOCK (ADC), Pin 6 — This output will allow, in a
serial format, the six A/D data bits plus sign information to
be synchronously clocked into the demodulator. (See Figure
8.) y

There are nine 1 gs positive pulses occuring at a 460 kHz
rate. The first pulse, along with ADS, is used 1o begin the
A/D conversion sequence. The next seven positive edges
strobe data serially from the A/D converter to the
demodulator input (RD1) enabling the demodulator to pro-
perly decode the A/D data.

This signal is also used to clock 0 and 90 degree eye data
out of the demodulator. This is described in the Eve Pattern
section. When TEn is low, ADC monitars check accumulator
output (see TEn).

A/D STROBE (ADS), Pin 8 — A positive going, approxi-
mately 11 us, pulse is used as an enable signal for a sample
and hold circuit prior 10 the A/D converter. The negative
edge of this pulse is used to start the conversion process.
Pulse rate of this signal is 14.4 kHz which allows each dibit 1o
be sampled 12 times. (See Figure 7.) When TEn is low, ADS
monitors zero crossings (see TEN).

RECEIVER DATA INPUT (RDI), Pin 23 — The digital
decode of the line signal magnitude, as sampled by the A/D,
is input to the demodulator at this port. The data format is
scaled binary. This sign bit occurs on the second A/D clock,
followed by six magnitude bits which begin with the most-
significant bit as shown in Figure B. The data is strobed syn-
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FIGURE 7 — ANALOG TO DIGITAL SAMPLE SCHEME
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chronously with the positive edges of the ADC.

A logic one in the sign bit slot will represent a positive
value. The magnitude of the six data bits increases from
000000 10 111111 with all ones always representing the most-
positive value as illustrated below:

Sign MSB LSB Value
1 1 1 1 1 1 1 +63
1 0 0 0 0 0 0 0
0 1 1 1 1 1 1 -0
0 0 0 0 0 0 0 -63

RECEIVE DATA OUTPUT (Rx Data), Pin 8 — This pin is
the demodulator output for mark and space serial data. Data
is synchronous with the receiver clock output with the
positive going edge of the receiver clock occurring in the
center of the data bit. A mark is represented by a logic high
(1"} level except for the conditions described under PSS
and TPE.

The Rx Data output is inhibited in 3 logic-high level when
FCar is in the inactive high state. The delay from the positive
edge of FTar 10 the inhibiting of data is 2 us.

RECEIVE CLOCK (Rx Cik), Pin 20 — The receive clock
output provides the 2400 Hz +0.005% timing signal to the
business machine for sampling the demodulated received

data marks and spaces (Rx Data). Receive clock is present at
the demodulator chip output at all times; is not clamped to
an inactive state when the carrier detected is not presented.
on FCar; nor is Rx Cik clamped by any other combination of
inputs to the demodulator.

Timing corrections to the receive clock, that are generated
internally, are made following FCar going active. As describ-
ed in FCar, if CarS is held active the receive clock is con-
tinuously updated from dibit Sync.

The positive transition of the Receive Clock, which occurs
in the middle of the data bit, should be used 1o strobe data
from the demodulator, under normal operating conditions.
When TPE scrambler/descrambler is being incorporated,
then the negative edge of the Rx Clk will occur in the center
of the data bit.

Receive Clock will be 2400 bps or 1200 bps depending on

" the logic input at the DRS input. The Rx Cik edges described

above apply to either 2400 bps or 1200 bps data rates.

Under TPE active, the Dibit relation 1o Rx Clk does not
change. See Figure 3 for relative timing of Rx Clk, DBC and
Rx Data.

Figure 10 depicts the requirements at the demodulator if
the data scrambler is being incorporated. The exclusive Nor
gating 8+ ¥PE and Rx Clk would then maintain proper phas-
ing of Rx Clk as it goes 1o the RS-232 driver. This circuit
would be required since the positive edge of Receive Clock is
a Data Communications Standard.
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FIGURE 8 ~ ANALOG-TO-DIGITAL TIMING DIAGRAM
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DATA RATE SELECT (DRS), Pin 24 — The following
levels are valid for either phase-shift select:
Logic high equals 2400 bps,
Logic low equals 1200 bps.

PHASE-SHIFT SELECT (PSS), Pin 17 — Option A
(CCITT} or option B {(U.S.) phase shift can be selected for
2400 bps operation. The input data format and phase shift
relationship for these two options are as follows:

PSS=0 PSS=1
Option A Option B
Data (Degrees) | (Degrees)

00 0 +45
0 +90 +135
n +180 +225
10 +270 +315

For 1200 bps operation, option A (CCITT) or option B (U.S.)
phase shift can be selected as follows:

g

PSS=0 PSS=1
Option A Option B
Dsta | (Degroes) | (Degrees)
0 +90 +45
1 +270 +225

The phase shifts shown are the difference in phase between
the signal at the end of one dibit period and the new signal at
the beginning of the next dibit.

It the logic level inputs to PSS are EXORed with DBC
{dibit clock} or DBC, then the 1est-pattern enable option may
be selected and produce the compliment of normal data at
Rx Dala as explained in the TPE description. (See Figure 11.)

TEST-PATTERN ENABLE (TPE), Pin 18 — Incorporated in
the demodulator is the 511-bit test pattern shift register that
is in accord with CCITT specification VB2, This is the pattern
that is generated by feedback from the 5th and 9th stages of
a 9-bit shift register.

When the TPE input is allowed 1o be pulled up internally,
there is normal data flow through the receiver. When the
TPE input is pulled low, the incoming data is passed through
this self-synchronous decoder which will produce the inverse
of the 511-bit CCITT V52 pattern. )

TPE works in coordination with PSS. If PSS is directly
pulled high or low to represent option A or option B, then
1he presence of the 511-test pattern at the (RDI) input and
TPE active will result in logic 1" condition at Rx Data out-
put. If the DBC option is being utilized at the PSS input and
TPE is active while the 511-bit test pattern is being recsived,
the receiver data output will equal e logic 0. These options
(Figure 11) are summarized in Table 2.
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This assumes the modulator is sending the 511-bit test
patiern with Rx Data being either a constant mark llogic 1)
or spacs (logic "0"). If a logic "0’ is received in options 1 or 2
or a logic “'1” is received in options 3 or 4, then a transmis-
sion error has occurred. The number of erors-per-unit time
is a measure of the transmission line quality. s

A feature of the above type of pattern detector is that it
will be self-synchronizing. It should be pointed out that there
will be at least two error counts each time an efror is
detected.

1f the TPE input is in the active state, it is imporiant to note
that the Rx Clk phase changes. The necessary circuit to
regain proper phase is shown in Figure 10.

A scheme for programming the phase-shift select is illus-
trated in Figure 11. The PSS input may either be a constant
high or low level which will produce options 1 and 2. If the in-
put "A" is exclusive ORed with the dibit clock, options 3 and
4 are produced at the 2ame input pin.

FIGURE 8 — CLOCK TIMING DIAGRAM
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FIGURE 11 — PHASE-SHIFT SELECT DEMULTIPLEXER
FOR TEST PATTERN ENABLE
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TABLE 2 — TEST PATTERN ENABLE OPTIONS

TEST ENABLE (TEn), Pin 16; 0° Eye, Pin 5; 90° Eye, Pin 4;
0° Car, Pin 7; CCor, Pin 19 — These pins allow the monitor-

. ing of ten internal points within the demodulator. A low level
. ¥ on TEn is normally associated with testing of the
Option [TPE|A| C |Option|PSS |  Outpun State demodulator such as in a production test envirc:r?mem or in-
1 101101 A O |RxDataOuput=1 coming testing. Activation of TEn affects internal timing.
2 0 joj O B 1 Rx Dats Output=1
3 | o [1]oBc] A |pBC [ Rx Data Output=0 TABLE 3 — INTERNAL MONITORS
4 0 (o|DBC| B Rx Data Output=0 Ovput | TEr £
ADS H See Description Under ADS (Pin 8}
] PinB) | L Monitors Zero Crossings
CLOCK (CIk}, Pin 14 — A 1.8432 MHz signal input ADC | H | See Description Under ADC (Pin 6)
4 0.005% is required at this port. The clock requirements are Pingl | L Monitors Check Accumulator Output
the same as the modulator clock specifications. See Figure 0 Degree | H Moniitors 0 Degree Eve 2s Complement
12 for 8 suggested clock circuit. Eye Infarmation from 6 Tap Filter
The receive clock is generated by dividing down the 1.8432 {Pin 5 | L | Monitors 0 Degree Eye 25 Complement
MHz. Since receive clock accuracy must be at least Information from 12 Tap Filter
+0.005%, the clock source must be of the same accuracy. 90 Degree| H Monitors 90 Degree Eye 25 Complement In-
Eye formation from 12 Tap Filter
IPin 4)
TEST-CLOCK (TClk), Pin 13 — This input is used for pro- 0°Car | H Monitors 0 Degree Carrier
duction testing of the demodulator device. In normal opera- Fin7) | L Monitors Check Accumulator Compare Erors
tion this pin should be left open which will enable the internal CCor H Monitors Carrier Correction Enable
pullup resistor. Pin19) | L Moanitors Carrier Correction Direction

Pin5 0 Degree Eye

Pin 4 90 Degree Eye
Pin7 0 Degree Carrier
Pin 19 | Carrier Correction

These test outputs are explained in the test enable (TEN)
description below. "

DIBIT CLOCK (DBC), Pin 21 — This output is a 1200 Hz
clock which is derived from incoming data envelope and pro-
vides a dibit reference. This signal is representative of "data
derived timing.” When studying the quality of the
demodulated signal, through the use of eye patterns, this
output is necessary for proper synchronization of the
oscilloscope.

TEST STROBE (TStr), Pin 22 — This input is used to
facilitate testing of the demodulator during the manufactur-
ing process. It should be left unconnected which will result in
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FIGURE 12 — OSCILLATOR CONFIGURATION
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the internal pullup resistor causing the high leve! on this pin.
Vssg Pin 1=The most negative supply, typically ground.
Ve Pin 12=The most positive supply, typically 5 volts.

‘DATA SCRAMBLER

The scrambling of -data in the data communication en-
vironment is not done in an attempt to encrypt information in
the normal sense of the word. Rather, the purpose of the
scrambling of data is 1o guarantee that, with respect to the
modem carrier, there is always random data on the line with
little chance for a long string of 15" or “0s" to exist. Thisis
particularly important if an adaptive equalizer is being incor-
porated in the modem as the adaptive equalizer will require
reasonably evenly distributed data to optimize its statistical
response 10 the incoming signal. The normally used code is
the CCITT 511 sequence which is EXORed with data.

The Motorola 2400 bps modulator. contains a CCITT
511-bit 1est-pattern generator. It does not, however, incor-
porate the 511 data randomizer or scrambler. To scramble
data using the MC6172 modulator, the circuit in Figure 10
must precede the Tx Data input of the modulator. Tx Datais
added to the scrambler output pattern; then, the data is
delayed by 8 full data bit before being transmitted by the
modem. This assures a proper transmit-data/transmit-clock
phase relationship. If the data scrambler is to be an optional
feature, then the transmit-data multiplexer would also have
to be built. This is selected by the test-pattern enable signal
or any other signal that is found suitable.

The demodulator does ¢ in @ built-in data descrambler
which is enabled by the TPE input going active. The receive
phasing, with respect to data, changes when TPE goes ac-
tive. The exclusive NOR gating of and Rx Clk, as shown
in Figure 10 will maintain proper phase of Rx Clk. This cir-
cuit is required since the clocking of data on a pasitive edge
is a data communications standard.

EYE PATTERN

When performing an evaluation of an 2400 bps modem,
one common point of comparisan is the quality of the eye
patterns produced by the demodulator. The eye pattern may
also be used as an indicator of the incoming signal with
respect 1o level and line perturbations. Eye patterns are for
test and evaluation only and are not used in the demodula-
tion of the incoming signal.

Timing information in the Motorola 2400 bps demodulator
is derived directly from the demodulated data signal. This is
referred to as data derived timing. The advantage of data

FIGURE 13 — MODULATOR CCITT 511 DATA SCRAMBLER
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derived time is that it allows data 10 be sampled at optimum
times. The demodulated signals, in differential phase-shift
keying, take the form of “eye patterns” as shown in Figure
14. The demodulator, in optimizing its performance for
minimum error rates, strobes data at the point of maximum
eye opening. The demodulator constantly examines the eye
opening to assure that the data sample is being taken at
exactly the optimum point. As a result of constantly ad-
justing timing control, correct sempling is maintained. This
technique provides improvements in reception that are
significant, especially in 8 poor communications media en-
vironment.

The circuit in Figure 16 is required 1o observe the eye pat-
terns. This circuit was built using Motorola CMOS devices.
The 0 end 90 degree eye data is strobed from pins 4 and 5,
respectively, into the shift register by the A/D clock. The

A/D strobe then latches the data sample into the “D” type
storage devices. The output of the storage devices taken
across the scaled resistors will then represent the appropriate,
value of the sample taken. To properly observe the actual
eye patterns, it is necessary to Sync on dibit clock while
observing the 0 to 90 degree eye data. Overlaying the two
patterns produces a two-level digital-eye pattern from which
the quality of the incoming signal may be judged.

Figures 15 thru 17 show a typical receive/demodulator and
transmit/modulator circuit, respectively. The it filter
illustrated in Figure 17 limits the bandwidth of the signal to
those frequencies allowed on a telephone line. The receive
filter and equalizer in Figure 15 clean up and normalize the in-
coming signal for the A/D network, 1200 Hz envelope detec-
tor, and 1800 Hz carrier detector.

FIGURE 14 — EYE PATTERN
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MC14410

2-0F-8 TONE ENCODER

The MC14410 2-of-8 tane encoder is constructed with comple-

y MOS enha 1t mode devices. It is designed to accept
digital inputs in a 2-0f-8 code format and to digitally synthesize the
high and low band sine waves specified by telephone tone dialing
systems. The inputs are normally originated from a 4 x 4 matrix
keypad, which generates-4 row and 4 column input signals in a
2-of-B code format (1 rowand 1 column are simultaneously cor i

CMOS LSI |

(LOWPOWER COMPLEMENTARY MOS)

2-0F-8 TONE ENCODER

to Vgs). The master clocking for the MC14410 is achieved from a
crystal controlled oscillator which is included on the chip. Internal
clocks, which operate the logic, are enabled only by one or more
row and column signals being activated simultaneously. The two
sine wave outputs have NPN bipolar structures on the same substrate
which allows for low output impedance and large source currents.
Applications of this device include telephone tone dialing, radio and
mobile telephones, process control, point-of-sale terminals, and
credit card verification terminals.

® Diode Protection on All Inputs

¢ Noise Immunity = 45% of Vpp Typical

® Supply Voltage Range = 4.4 Vdc 10 6.0 Vde
[ ]

On-Chip Oscillator {Crystal or External Clock Source may be
applied to Pin 10}

On-Chip Pull-Up Resistors on Row and Column Inputs

Designed with Multiple Key Lockout (Eliminates Need for Me-
chanical Lockout in Keypad) .

Two Sine Wave Generators On-Chip
Frequency Accuracy *0.2%

Low Harmonic Distortion

Single Tone Capability

Fast Oscillator Turn-On and Turn-Off Times

* o @ o @

BLOCK DIAGRAM

Io—e=gn1 Sine Wave 2 Low
Aow | 4 O—e=CIRZ N Ganerator Band Out

inputt | § G—peimy Conwel
60—=Cnd f

10 0— O
Oscillator . and
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90— O%our Key Dissbie

A ]
Cotumn |130—8=dc2 .
Inputs | 120—8=QC3 Conwal

1MOo—e=ca

15 High
Bend Out

Sine Wave
Genarator

Vpp = Pin 16
Vgg=Fin B

L SUFFIX P SUFFIX
CERAMIC PACKAGE FLASTIC PACKAGE
CASE 620 CASE 648
PIN ASSIGNMENT

This device contains circuilry to protect
tha inputs sgainst demege due to high
static voltages or electric fields; however,
it is advised that normal precsutions be
taken to avoid application of any voltage
higher than maximum rated woltsges to
this highimpedance circuit. A destruc-
tive high<urrent mode may occur if Vi,
and Vgt #re not constrained to the range
Vss Vin or Vouel < Vpp.

Due to the sourcing capability of this
circuit, damage can occur to the device if
Vpp is applied, and the outputs sre shorted
10 Vg and are st & pesk sinewave voltage.
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MAXIMUM RATINGS (Voltages relerenced 10 Vs, Fin 8.}

Rating Symbel Vailue Unit
DC Supply Voltage Vob 05 1w0+60 Vde
Input Voltsge, All Inputs Vin Vgs -0.5 Vdc
UOO“: 05
DC Current Drain per Pin ] 10 mAdc
Operating Temperature Range Ta -40 10 +85 o¢
Storage Tempersture Range Tug 6510 4150 C
ELECTRICAL CHARACTERISTICS
Vpp -40°C s +85°C
Characteristic Symbol Vde Min Max Min Typ Max Min Max Unit
Supply Volisge Vop - 44 6.0 44 50 6.0 a4 6.0 Vde
Output Voltage “0" Level Vout 5.0 - 0.05 = 0 0.05 = 0.05 Vde
Pins 7and 9
“1" Level 5.0 4985 - 4385 50 - 495 - Vdc
Input Voltage
(Vo =4.5 0r 0.5 Vdc) "0 Lewsl ViL 50 Y 1.5 - 2,25 1.5 - 15 Vde
(Vo = 0.5 or 4.5 Vide) 1" Level ViH 5.0 35 - 35 215 - 38 - Vdc
Output Drive Current loH Ade
(VoH = 2.5 Vde)  Source
Pin 7 50 -0.05 - -0.05 -04 - -0.04 -
Ping 023 - -0.20 -1.7 - -0.16 -
(VoL =04 Vdc)  Sink loL mAdc
Pin 7 5.0 0.05 - 0.05 0.20 - 0.04 -
Pin 9 0.3 - 0.20 0.78 - 0.16 -
Input Pull-Up Resistor Source Current he 6.0 - 140 - 30 100 - 80 wAdc
(Vijn = 0 Vde) Pins 3-6, 11-14
Input Capacitance Cin - - - - 5.0 - - - pF
(Vjn = 0 Vde)
Quiescent Current g mAdc
44 - 048 > 02 04 - 033
6.0 - 13 — 0.55 1.1 = 09
Total Supply Current IT mAdc
{Dynamic plus Quiescent) 44 - 1.7 - 0.7 14 - 1.15
R =15k, f=1MHzl 6.0 35 = 145 29 - 24
Low Band Dutput Vipp mVpp
Voltage Swing Pin 2 Only 44 400 600 500 600 700 550 750
(R =100 k) 6.0 800 1000 800 1000 1100 950 1150
High Band Output VHpp mVpp
Voltage Swing Pin 15 Only 44 600 800 700 850 1000 800 1100
(R =100 k) 6.0 1000 1400 1100 1350 1500 1200 1600
Low Band—High Band av 50 - - - 25 - - - dB
Volitage Differential
Low Band—High Band Pin 2,15 g - - - - 80 = - = n
QOutput Impedance AC only
Low Band—High Band Pin 2,15/Voy-VigH| 4.4 - -20 - -30 =25 - -25 dB
2nd thru 14th Harmonics 10
(R = 15k02) 6.0
Maxi Clock Pulse Fr ¥ fe) 44 - - - 1.0 = 1.1 = MHz
Turn-on Time Ton 50 - - - 8.0 - - = ms
(Power on 10 oscillation)
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TABLE 1~ FUNCTIONAL TRUTH TABLE TABLE 2 - OUTPUT FREQUENCY TABLE
ACTIVE LOW INPUTS OUTPUTS Input Line Frequency Generated*®*
Activated Activated Low Band High Band Activated (low) fL (Ha) 1 (Hz)
Row Lines Column Lines Pin 2 Pin 16 R1 597 i T
Nona X dc level dac level R2 770 ]
xee None de leval de hevel R3 B52 -
Qns One LI AT A4 941 _
Two or more One de level T c1 - 1209
One Two or more 1 * de level c2 - 1336
Two of more Two or more dc level de level ca - 1477
*Ses Table 2 c4 - : 1633

ey - .
X = Don't care **All frequencies sre accurate 10 $0.2% (crystsl tolerance
not included).

FIGURE 1 — TYPICAL SINE WAVE OUTPUT FIGURE 2 — TYPICAL FREQUENCY SPECTRUM
{Pins 2 or 15, No External Filtering} . (Pins 2 or 15, No Externe! Filtering)

Gain (-dB)

- Amplitude

J_..
1

a

B

Fundamental Freguency

FIGURE 3 — TYPICAL CRYSTAL CIRCUIT

Ry=15 MO 2 10%

CRYSTAL SPECIFICATION el Cobimn: n
Crystal Mode Paralisl {}
Oxcip
Frequency 1 MHz £ 0.1% [1+3 7
Rg 54001 typ — High Band
o 7.0 pF wyp Ry = . MC14410
Temperature Range -40°C 1o +85%¢C —= Low Band
Teit Level 1 mw ]
Test Set TS—330/TSM or Equivalent Ostour

*Ascommended Crystals: CTS KNIGHT
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FIGURE 4 — TYPICAL TELEPHONE INTERFACE APPLICATION
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{ this version has mark comment on procedure concerned modem for development
If you want to use, connect the modem and mark out all comment)
program testmodem;

const

Directory= 'PHONE.DAT?;
Protocol= 'DEFAULT.CFG';
InteractFile= INTERACT.IVE";
AcCtFile= 'ACTIVITY.TXTY
DialMode= e o
P= 1016;
TimeOut= 5
Line= * ]
NUL= $0;
SOH= $1;
ETX= $3;
EOT= $4;
ENQ= 85;
ACE= $6;
DLE= 810;
CR= 513;
NAK= 815;
ESC= $1B;
RetryMax= 10;
btod: array[1..8] of integer= (1,2,4,8,16,32,64,128);
type
strings= = string[8];
AnyString= etring[50];
RegPack= record
ax,bx,cx,dx,bp,di,si,ds,es,flags: integer;
) end;
Data_buff= array[1..128] of byte;
block= array[1..64] of 0..1;
PhoneType= record
Name: AnySstring;
Nom: AnyString;
end;
ProtoType= record
BaudRate: 0.7}
Parity: 0.3;
StopBit: 0..1;
WordLength: 0..3;
end;
Passtype= record
password: string[12];
£reeting: string{30];
end;
var
kkbuff,
Diag, Status, Buff: byte;
Ch, Choice,PageUD,
mask,Command,Swap; char;
phlength,pk,
NyizJsk,Temp,Count,Data,
valueP,valueKk: integer;
Flag, Flagl, Flag2: boolean;
Regs: RegPack;
* CipherText, Plaintext,
Key, DoorKey: Block;

5t, Buffl, Buff2,password,greeting,
FileName, SourName, DestName:AnyString;
PlainChar, PlainCharl, PlainChar2,

CipherCharl, CipherChar2,
KeyChar:

Passrec: )
PhoneRec: b
ProtoRec:

Buffer:

Puzzl,puge2:
Passfile:
PhoneFile:

Strings;
Passtype;
PhoneType;
ProtoType;
array[0..255) of record
Flag:boolean;
Key: array[0..6]) of byte;
end;
array[1..8) of byte;
file of Passtype;
file of PhoneType;



ProtoFile: file of ProtoType;
UseFile: file of byte;
Source, Dest: file of byte;

(@ cciidotneiiasonstttaddssasisnsi
core procedure:
use to communicate with hardware
Besdaateradetaseesisaiiasesisesse )l

procedure Setup(ProtoRec:ProtoType);
var
Temp: byte;
begin
with ProtoRec do Temp:=
32xBaudRate +8xParity +4*StopBit +WordLength;
Regs.ax:= $0000+Temp;Regs.dx:=$0000;
intr(s14,Rega);
end;

procedure ModemSetup;
begin
with ProtoRec do begin
BaudRate:= 4;
Parity:= 3
StopBit:= 0;
WordLength:= 3;
end;
Setup(ProtoRec);
end;

procedure Check_status(var Regs: Regpack);
begin
Regs.ax:=$0300; Regs.dx:=50000;
Intr(s14,Regs);
end; .

procedure SetDTR;
var Buff: byte;
begin
Buff:= Port[P+4];
Port[P+4]:= Buff or 1;
end;

procedure CIrDTR;
var Buff: byte;
begin
Buff:= Port[P+4];
Port[P+4]:= Buff and sfe;
end;

procedure SetRTS;
var Buff: byte;
begin
Buff:= Port[P+4];
Port{P+4):= Buff or 2;
end;

procedure CICRTS;
var Buff: byte;
begin
Buff:= Port[P+4];
Port[P+4):= Buff and sfd;
end;

function CTS:boolean;
var Buff: byte;
begin
Buffi:= Port[P+6];
CTS:= ((Buff and 64)=64);
end;

function DSR:boolean;
var Buff: byte;
begin
Buff:= Port[P+6];
DSR:= ((Buff and 32)=32);
end;



procedure Outmodem(Temp: byte);
begin

repeat

Check_status(Regs);

until Regs.ax and $2000 = $2000;

Regs.ax:= $0100 + ord(Temp);Regs,dx:=$0000;

Intr(s14,Regs);delay(10);

if Regs.ax shr 8> 127 then begin writeln(“g,’ Modem not connect properly, Terminate..’); Halt; End;
end;

procedure Outstmodem(Msg:AnyString);
var
i: integer;
begin
for i:=1 to Length(Msg) do begin
repeat
Check_status(Regs);
until Regs.ax and $2000 = $2000;
Regs.ax:= $0100 + Ord(Msg[i]);Regs.dx:=$0000;
intr($14,Regs);delay(10);
if Regs.ax shr 8> 127 then begin writeln(“g,’ Modem not connect properly, Terminate..’); Halt; End;
end; .
end;

procedure InModem(var Temp: byte);
begin
repeat
Check_status(Regs);
until ‘Regs.ax and $0100 = $0100;
Regs.ax:= $0200;Regs.dx:=50000;
Intr(si4,Regs);
Temp:= Regs.ax and S00ff;
end;

procedure Attention;

begin
ModemSetup;
outStModem(' +++ ?);
OutStModem(*AT?);

end;

procedure Cancel;
begin
Attention;
OQutStModem(’K’);
end;

function Exist(Filename:anystring):boolean;
var UseFile: file of byte;
begin
assign(Usefile,Filename);
{si-} reset(UseFile); {si+}
Exist:= (IOResult = 0);
close(UseFlle);
end;

procedure txhdx;

begin
setrts;delay(200);

end;

procedure rxhdx;

begin
delay(150);cirrts;

end;

function VerifyTarget:boolean;
begin
outmodem(ENQ);
rxhdx;
inmodem(status);
txhdx;
if status = ACK then VerifyTarget:= true elge begin
writeln(“g,’error: Verify Target error’);
Cancel;
end;
end;



Function VerifySource(status: byte):boolean;

begin
rxhdx;
if status = ENQ then
txhdx;
outmodem(ACK);
end;

procedure printdata;
begin

write(chr(status));
end;

procedure message_transfer(var jk,VertRecCheck: byte);
begin
txhdx;
outmodem(SOH);write(chr(SOH));VertRecCheck:= 0;
repeat
read(UseFile,buff);
VertRecCheck:= VertRecCheck xor Buff;
outmodem(buff);write(chr(buff));
1=Pred(k);
until ( k=0 ) or (buff = 26);
end;

procedure Recv_message(Var I,u: integer;Var Recv_buff: Data_buff;
var Flag: boolean); y
var 2! integer;
VertRecCheck: byte;
begin
rxhdx;
Flag:=true;VertRecCheck:=0ji:=1;
repeat
status:=0;
check_status(regs);
if regs.ax and $0100 = $0100 then begin
inmodem(status);
if status = eng then
begin outmodem (u);rxhdx;end;
end;
until (status=soh);
repeat
inmodem(status);
if Regs.ax and $0e00 > 0 then flag:=false else flag:=true;
if ( status <> EOT ) and ( status <> ETX ) then begin
Recv_buff[i}:=status;i:=succ(i);write(chr(status));
VertRecCheck:=VertRecCheck xor status;
end;
until ( status = EOT ) or ( status = ETX );
Recv_bufffi}:=status;
inmodem(status);
if status <> VertRecCheck then flag:=false;
end;

procedure Filetranf(c: integer);
const
Maxbuff = 128;
var
Jsk,VYertRecCheck: byte;

procedure reacknowledge;
var z: integer;
begin
2:=0;8tatus:=0;
rxhdx;
repeat
check_status(regs);
if regs.ax and $0100 =$0100 then inmodem(status)
else begin delay(1000);z:=succ(z);
txhdxjoutmodem(enq);rxhdx; end;
until (status= ack) or (status=nak) or (z=timeout);
end;

procedure Pri_Calling_station;

begin
Clrscr;status:=0;
writeln(’enter filename which you want to transfer?);
ReadlIn(FileName);



assign(Usefile,Filename);
if Exist(Filename) then begin
txhdx;outmodem(enq);delay(1000);outmodem(enq);
outstmodem(filename);
outmodem(NUL);
rxhdx;inmodem(status);
if status = ack then begin
reset(UseFile);
n:=Filesize(Usefile);
i:=n;j:=1;k:=Maxbuff;
delay(3000);
repeat
seek(Usefile,n-i);
message_transfer(j,k,VertRecCheck);
outmodem(ETX);write(chr(etx));
outmodem(YertRecCheck);write(chr(vertreccheck));
reacknowledge;writeln(status);
if status = ack then begin
B:=i-Maxbuff;i:=succ(j);
if i<=Maxbuff then begin
repeat
ki=i;
seek(UseFile,n-i);message_transfer(j,k,VertRecCheck);
outmodem(EOT);write{chr(EOT));
outmodem(VertRecCheck);write(chr(VertRecCheck));
i1=0;
until §=0;
end
end;
k:=Maxbuff;
until i<=0;
end;
close(Usefile);{ Called_station}
end;
end;
procedure Pri_Called_station;
var Recv_buff: Data_buff;

) Pelesny

k]i;n: in teger;
Usefile: file;
begin
Clracrifilename:=* %
rxhdx;
repeat
inmodem(status);

until status=enq;
writeln('verify o.k.’);
repeat
inmodem(status);Filename:=Filename+chr(status);
until status = NUL ;
txhdx;u:=ack;
outmodem(u);
writeln(’Now you have Transfered File*);
write(’Filename is *);
filename:=copy(filename,2,length(filename)-1);
writeln(filename);
assign(Usefile,filename);rewrite(Usefile);
repeat
Recv_message(i,u,Recv_buff,Flag);
if flag = true then begin
{ki=1;
repeat
write(chr(Recv_buff[k1));k:=succ(k);
blockwrite(Usefile,Recv_buff,1);
until k=i;}
u:=ack;
end
else u:=nak;
txhdx;
outmodem(u);
until Recv_buff[i] = EOT;
close(Usefile);
end;

procedure Sec_Calling_station;
begin
Clracr;
writeln(* Remote service request file *);
filename:=*";
repeat



inmodem(status);
until status=engq;
repeat
inmodem(status);
filename:=filename+chr(status);
until status=nul;
txhdx;
outmodem(ack);delay(3000);
filename:=copy(filename,1,length(filename)-1);
asgign(Usefile,Filename);
if Exist(Filename) then begin
reset(UseFile);
n:=Filesize(Usefile);
ir=njji=1jK:=Maxbuff;
repeat
seek(Usefile,n-i);
message_transfer(j,k,VertRecCheck);
outmodem(ETX);write(chr(etx));
outmodem(VertRecCheck);write(chr(VertrecCheck));
reacknowledge;writeln(status);
if status = ACK then begin
I:=i-Maxbuff;j:=succ(j);
if i{=Maxbuff then begin
repeat
k:=i;
seek(UseFile,n-i);message_transfer(j,k,VertRecCheck);
outmodem(EOT);write(chr(EOT));
outmodem(VertRecCheck);write(chr{VertRecCheck));
it=0;
until i=0;
end;
end;
k:=Maxbuff;
until i<=0;
end;
close(Usgefile);{ Called_station}
end;

procedure Sec_Called_station;
var Recv_buff: Data_buff;

ksiyu: integer;

Usgefile: file;
begin

Clrscr;

write(’ Enter filename which you want to request *);
write(? 7);
readin(filename);
txhdx;
outmodem({enq);
outstmodem(filename);
outmodem(nul);
reacknowledge;
if status-ack then begin
assign(Usefile,filename);rewrite( Usefile);
repeat
Recv_message(i,u,Recv_buff,Flag);
if flag = true then begin
{k:=1;
repeat
write(chr(Recv_buff[k]));k:=aucc(k);
blockwrite(Usefile,Recv_buff,1);
until k=i;}

u:=ACK;
end else
u:=NAK;
txhdx;
outmodem(u);
until Recv_buff[i] = EOT;
close(Usefile);
end;
end;
begin
case c of

1: pri_calling_station;
2: pri_called_station;
3: sec_called_station;
4: sec_calling_station;
elge writeln(® Transfer Status Error ');



end; {end case}
end;

(@ sshseoiansssassbbssssatobsassisd
miscellanous procedure:
general usage troughtout part of supporting procedure
EXLEELLXAXXLLEIAXRLLTTRAELLLAALRE }

procedure Center(text:AnyString);
begin '

writeln(text:40+length(text) div 2);
end;

procedure CenterF(text:AnyString;var r:integer);
var
a; AnyString;
begin
lowvideo;
a= Copy(text,1,r-1);
write(":30,a);
a:= Copy(text,r,1);
normvideo;
write(a);
lowvideo;
a:= Copy(text,r+1,20);
writeln(a);
end;

procedure Wait;

begin
GotoXY(1,23); ClrEol; writeln; CIrEol;
write(*:5,'Press any key to continue.....');
repeat until KeyPressed;

end;

procedure Beep;

begin
sound(2000);
delay(60);
nosound;

end;

procedure Alert;
var ij:iinteger;
begin
for j:=1 to 3 do begin
for i:=1000 to 2000 do begin
sound(i);
sound(3000-i);
end;
nosound;
delay(200);
end;
end;

function Time:AnyString;
var
5t1,5t2,5t3: string[2];
Hour,Min,Sec,Frac: integer;
begin
with Regs do
begin
AX:=$2c00;
MsDos(Regs);
str(hi(CX):2,5t1);
Str(lo(CX):2,5t2);
Str(hi(DX):2,8t3);
end;
Time:=3t1+St2+58t3;
end;

function Date:AnyString;
const
Day: array[0..6] of string[3]=
(*sun*,’Mon’,’Tue!,'Wed’,’Thu’,'Fri*,y’Sat’);
Month: array[1..12] of string[3]=
(*Jan’,’Feb’,’Mar’,’Apry’May"’Jun’,'Jul’ )’ Aug’,’Sep’,'0ct’)'Nov?y ' Dec’);
type
RegPack= record



AX,BX,CX,DX,BP,SI,DI,DS,ES,Flags: integer;
end;
var
Stl: string[2);
St2: string[4];
Regs: RegPack;
begin
with Regs do
begin
AX:=52a00;
MsDos(Regs);
Str(lo(DX):2,5t1);
Str(hi(DX):2,5t2);
Date:=St2+5t1;
end
end;

procedure Border(xl,y1,x2,y2:integer);
var itinteger;
begin
window(1,1,80,25);
gotoxy(x1,y1);
write(chr(201));
for ii=x1 to x2-2 do write(chr(205));
write(chr(187));
for i:=y1+1 to y2-1 do begin
gotoxy(x1,i); write(chr(186));
gotoxy(x2,i); write(chr(186));
end;
Eotoxy(x1,y2);
write(chr(200));
for i:=x1 to x2-2 do write(chr(205));
write(chr(188));
window(x141,y1+1,x2-1,y2-1);
clrscr;
end;

procedure Activity(St:AnyString);
var UseFile: file of byte;
begin
assign(UseFile,ActFile);
if Exist(ActFile) then reset(UseFile) elge rewrite(UseFile);
Seek(UseFile,FileSize(UseFile));
while (Length(St)>0) begin
Buff:= ord(st[1]);
write{UseFile,Buff);
Delete(St,1,1);
end;
Buff:=13; { return/line feed to mark Eoln }
write(UseFile,Buff);
Buff:=10;
write(UseFile,Buff);
close(UseFile);
end;

procedure ActNote;
begin
{
Border(1,10,80,24);
write('Do you want to take some note ? (y/n) *);
read(Kbd,ch);
if upcase(Ch)='Y' then begin
writeln; writeln(® take note: enter blank line to end note');
repeat
Buffl:="";
write(*->!); readin(Buffl);
if Buff1<>” then Activity(Buff1);
until Buff1=";
end;
window(l:lﬁﬂ:zs)i
Activity(*);
}
end;

{ EREXREIXRRTERKE R R R ERETIRE R KK
supportting procedure:
use to support main part of subroutine
EXEXELXITLEXLOLLTXXRLLXLLRLLILLE }



procedure StampDatim;
begin

Activity(Date+’ *+Time+"?);
end;

procedure GetConfig;
var Confile: anystring;
begin
Confile:=*";
writeln(’ Default Config. is Protocol’);
writeln(* Enter Protocol ?);
write(* Configuration ( .CFG););
readin(ConFlIle);
if Exist(ConFile) then
assign(ProtoFile,ConFile)
elge
assign(ProtoFile,Protocol);
reset(ProtoFile);
read(ProtoFile,ProtoRec);
end;

procedure GetKeyWord;
begin
KeyChar:=";
repeat
read(KEbd,Cch);
if Ch<>chr(13) then KHeyChar:=KeyChar+Ch;
write("s?);
sound(50);delay(50);n0s0und;
until Ch=chr(13);
delete(KeyChar,8,10);
writeln;
if Exist(KeyChar+’.key?’) then begin
assign(UseFile,KeyChar+'.key’);
reset(UgeFile);
KeyChar:="";
repeat

read(UseFile,Buff);

KeyChar:= KeyChar+ chr(Buff);
until Eof(UseFile);
close(UseFile);

end;
end;

procedure GotNumber(Num:AnyString);
var Stop,i: integer;
begin
Sti=
if Pos(’y’;PhoneRec.Num)= 0
then Stopi= Length(PhoneRec.Num)
else Stop:= Pos(’,;PhoneRec.Num)-1;
for i:=1 to Stop do
if PhoneRec.Num[i] in [?0%..’9'] then St:= St+PhoneRec.Num[il;
Delete(PhoneRec.Num,1,Stop+1);
end;

procedure GetPhone;

const
MaxLine= 12;
type
anystring= string(20];
PhonePtr= “PhoneTypePtr;
PhoneTypePtr= record
Name: AnyString;
Num: AnyString;
Prev: PhonePtr;
Next: PhonePtr;
end;
var
Start, Stop,
current,
First,
Last,
PhoneRecPtr: PhonePtr;
isLine,High,Pad: integer;
HeapTop: “integer;

procedure Heading;



begin
lowvideo;
for i:=1 to 110 do
write(chr(219));
normvideo;
write('TELEPHONE DIRECTORY?);
lowvideo;
for i:=1 to 111 do
write(chr(219));
normvideo;
end;

procedure Footing;

begin
Border(1,21,80,24);
write (*:10);
write(chr(24));lowvideojwrite(’ Up’*:5);normvideo;
write(chr(25));lowvideo;write(* Dn',":5);normvideo;
writeln(’Home %,:5,’End *,":5,’PgUp *,*:5,'P£Dn’);
write (":10);
write(’Ins?’);lowvideo;write(’ Insert’,”:1);normvideo;
write('Del?);lowvideo;write(’ Delete’;,”:1);normvideo;
write(’F1’);lowvideo;write(’ Select’,:1);normvideo;
write("F2*);lowvideo;write(’ Quit",");

end;

procedure Show(First:PhonePtr; High:integer);
begin
normvideo;
PhoneRecPtr:=First;
Line:= 0;
gotoXY(1,1);
repeat
Line:= succ(Line);
if Line=High then lowvideo;
clreol;
Pad:= 5;
for i:= Length(PhoneRecPtr~.Name) to 40 do Pad:= succ(Pad);
writeln(Line:2,%:*":5,PhoneRecPtr*.Name,**:Pad,Copy(PhoneRecPtr*.Num,1,15));
Last:= PhoneRecPtr;
PhoneRecPtri:= PhoneRecPtr*.Next;
if Line=High then normvideo;
until (PhoneRecPtr=nil) or (Line=MaxLine);
normvideo;
repeat
clreol;
Line:=succ(Line);
until Line*MaxLine;
end;

begin
window(1,1,80,25);
clracr;
mark(HeapTop);
Heading;
Footing;
window(1,4,80,25);
new(PhoneRecPtr);
First:= PhoneRecPtr;
Start:= First;
assign(PhoneFile,Directory);
reset(PhoneFile);
read(PhoneFile;PhoneRec);
PhoneRecPtr*.Name:= PhoneRec.Name;
PhoneRecPtr*.Num:= FPhoneRec.Num;
PhoneRecPtr“.Prev:= PhoneRecPtr;
High:=1; {use high as flag to get stop}
repeat
new{PhoneRecPtr*.Next);
PhoneRecPtr*.Next*.Previ= PhoneRecPtr;
PhoneRecPtr:= PhoneRecPtr~.Next;
if Bigh =1 then begin
Line:= FileSize(PhoneFile)- FilePos(PhoneFile);
if Line<=12 then begin
High:=2;
Stop:= PhoneRecPtr;
end;
end;
read(PhoneFile,PhoneRec);



PhoneRecPtr*,Name:= PhoneRec.Name;
PhoneRecPtr*.Num:= FhoneRec.Num;
Line:= succ(Line);
until Eof(PhoneFile);
PhoneRecPtr*.Next:= nil;
Current:= First; High:= 1;
Show(First,High);
repeat
read(Kba,Ch); read(Kbd,Ch);
cage Ch of
#72:begin {up}
if Current*.Prev{>Current then begin
if (High>1) then begin
normvideo;
gotoxy(1,High);
clreol;
Pad:= §;
for i:i= Length(Current“.Name) to 40 do Pad:= succ(Pad);
writeln(High:2,:%,":5,Current” ,Name,"*:Pad,Copy(Current*.Num,1,15));
High:= pred(High);
Current:= Current*.Prev;
lowvideo;
gotoxy(1,High);
clreol;
Pad:= §;
for i:= Length(Current*.Name) to 40 do Pad:= succ(Pad);
writeln(High:2,%",*:5,Current*.Name,":Pad,Copy(Current*.Num,1,15));
normvideo;
end else begin
Current:= Current*.Prev;
High:=0;
repeat
First:= First®.Prev;
High:=succ(High);
until (High=4) or (First*.Prev=First);
Show(First,High);
end;
end else Beep;
end;
#80:begin {down}
if Current*.Next<>nil then begin
if (High {MaxLine) then begin .
normvideo;
gotoxy(1,high);
clreol;
Pad:= 5;
for i:= Length(Current*.Name) to 40 do Pad:= succ{Pad);
writeln(High:2,":*":5,Current*.Name,”:Pad,Copy(Current*.Num,1,15));
High:= succ(Bigh);
Current:= Current*.Next;
lowvideo;
gotoxy(1,high);
clreol;
Pad:= 5;
for i:= Length(Current“.Name) to 40 do Pad:= succ(Pad);
writeln(High:2,%",':5,Current*,Name,":Pad,Copy(Current”.Num,1,15));
normvideo;
end else begin
Current:= Current®.Next;
High:= MaxLine+l;
repeat
First:= First*.Next;
Last:= Last*.Next;
High:= pred(High);
until (High=MaxLine-3) or (Last".Next=nil);
Show(First,High);
end;
end else Beep;
end;
#82:begin { enter new name )
Border(29,10,80,13);
write(’Name ---'); readin(PhoneRec.Name);
write("Number -'); read (PhoneRec.Num);
Seek(PhoneFile,FileSize(PhoneFile));
write(PhoneFile,PhoneRec);
end;
#83:begin { Delete }
PhoneRecPtr:=Current;
PhoneRecPir*.Prev*.Next:=Current*.Next;



PhoneRecPtr*.Next“.Prev:=Current*.Prev;
Dispose(PhoneRecPtr);
write(PhoneFile,Phonerec);
repeat
Current:=Current*.Prev;
High:=Pred(High);
until high=1;
First:=Current;
Show(First,High);
end;
#59:begin  { Dial }
PhoneRec.Name:= Current®.Name;
PhoneRec.Num:= Current*.Num;
end;
#81:if Last*.Next<¢>nil then begin { page down }
High:= MaxLine+l;
repeat
First:= First*.Next;
Last:= Last*.Next;
High:= pred(High);
until (Bigh=1) or (Last*.Next=nil);
Righ:=1;
Current:=First;
Show(First,High);
end else begin
write(“g);
Current:=Start;
First:=Start;
High:=1;
Show(First,High);
end;
#73:if First*.Prev<>Firat then begin { Page up
High:= MaxLine+l1;
repeat
Firat:= First*.Prev;
High:= pred(High);
until (High=1) or (First*.Prev=First);
High:=1}
Current:=First;
Show(First,High);
end else begin
write(“g);
Current:=Stop;
First:=5top;
High:=1;
Show(Firat,High);
end;
#71:begin {home}
write(“g);
Current:=Start;
First:=5Start;
High:=1;
Show(First,High);
end;
#79:begin {end}
write(*g);
current:=Stop;
First:=5top;
Righ:=1;
Show(First,High);
end;
end; {case}
until (Ch=#59) or (Ch=#82) or (ch=#60);
close(PhoneFile);
Border(20,10,70,15);
end; {getPhone}

function Dial(TimeOut:integer): boolean;
begin
writeln(’ »>> Try number: " Count);
GotNumber(PhoneRec.Num);
repeat
Attention;
outStModem(’D’+DialMode+St);
TimeOut:=pred(TimeOut);
InModem(Status);
until (Status = $43) or (status = S4e) or (TimeOut=0);
if Status = $de then befgin
writeln(“g,’ERROR: cannot dial to target');



Cancel;
end;
if Status = $43 then Diali=true else Dial:=false;
Count:= succ(Count);
end;

procedure Display(St:AnyString);
var
iiinteger;
begin
if(Diag and $40) >1 then write(Lst,St);
if(Diag and $20) >1 then write(St);
if(Diag and $10) >1 then
for i:=1 to Length(St) do begin
Status:= ord(Stf[il);
write(UseFile,Status);
end;
end;

procedure SetupEquipment;
begin
if (Diag and $10)>1 then begin
assign(UseFile,InteractFile);
if Exist(InteractFile) then reset(UseFile) else rewrite(UseFile);
seek(UseFile,filesize(UseFile));
Diag:= Diag and S$df;
Display(’A:'+Date+’ *+Time+">'+*m*j);
Diag:= Diag or $20;
end else begin
{si-} close{UseFile); {Sit}
if IoResult{>0 then Beep;
end;
end;

procedure InteractiveScreen;
var func:boolean;
oldx, oldy: byte;
inactchar: anystring;
procedure ShowStat;
begin
window(1,1,80,25);
gotoxy(1,24);lowvideo;
write(*F2 Voice/Data ');
write(*F7 Toggle Printer *);
write(’F8 Toggle File bH
write(*F10 Exit ');
gotoxy(1,25);normvideo;
write('Terminal: *);
if (Diag and $20)>1 then write(*0n / *)
elge write('0ff/ *);
write(*Printer : *);
if (Diag and $40)>1 then write(’0n / ’)
elge write(*0ff/ *);
write('DiskFile: ');
if (Diag and $10)>1 then write(*0n /?)
elge write(*0ff/’);
end;
begin
flag:= true; {true= data mode, false= voice mode}
Buffl:= "; Buff2:=";
ClrScr; Center(’Interactive Screen’);
ShowStat;
Border(1,2,80,23);
repeat;
func:=falge;}
if KeyPressed then begin
read(Kbd,Ch);
if ord(Ch)=ESC then begin
func:=true;
read(Kbd,Ch);
case Ch of
#60:begin {switch voice/data}
flag:= not(flag);
clracr;
gotoxy(1,20);
outStModem(’ATH");outmodem{0);outmodem($13);
if flag= false then Center(’-----Yoice----- n



else Center (’----- Data-~--~');
end;
#65:begin {Printer}
Diag:= Diag xor $40;
SetupEquipment;
oldx:=wherex; oldy:= wherey;
ShowStat;
window(2,3,79,23);
gotoxy(oldx,oldy);
end;
#66:begin {File}
Diag:= Diag xor $10;
SetupEquipment;
oldx:=wherex; oldy:= wherey;
ShowStat;
window(2,3,79,23);
gotoxy(oldx,oldy);
end;
#68:begin {bye}
Display(’ sign off from here ?!);
OutStModem(*BYE?);
end;
end; {case}
end {if esc}
else
begin
Display(’ A: *);
txhdx;
readin(inactchar);outmodem(soh);txhdx;
outstmodem(inactchar);outmodem(s13);
rxhdx;
end;
end; {end keypresaed}
check_status(regs);
if (regs.ax and $0100) = $0100 then
begin
inmodem(status);
if status=soh then
begin
write(* B: *);
repeat
inmodem(status);
if not (status= $13) then write(chr(status))
until status = $13;
writeln;
end;
end;
until (ch=#68)
end;

procedure des(option:integer; plaintext,key:block; var ciphertext:block);
type

Ordering= array[1..64] of 1..64;
Rectangular= array[1..8;1..64] of 0..15;
Line= array[1.,.16] of 1..2;

var.
x: black;
k: integer;

const ’

InitialTr:Ordering= (58,50,42,34,26,18,10,02,60,52,44,36,
28,20,12,04,62,54,46,38,30,22,14,06,
64,56,48,40,32,24,16,08,57,49,41,33,
25,17,09,01,59,51,43,35,27,19,11,03,
61,53,45,37,29,21,13,05,63,55,47,39,
31,23,15,07);

FinalTr:0rderi ng= (40,08,48,16,56,24,64,32,39,07,47,15,
55,23,63,31,38,06,46,14,54,22,62,30,
37,05,45,13,53,21,61,29,36,04,44,12,
52,20,60,28,35,03,43,11,51,19,59,27,
34,02,42,10,50,18,58,26,33,01,41,09,
49,17,57,25);

Swap:0rdering= (33,34,35,36,37,38,39,40,41,42,43,44,
45,46,47,48,49,50,51,52,53,54,55,56,
57,58,59,60,61,62,63,64,01,02,03,04,
05,06,07,08,09,10,11,12,13,14,15,16,
17,18,19,20,21,22,23,24,25,26,27,28,
29,30,31,32);

KeyTrl:0rdering= (57,49,41,33,25,17,09,01,58,50,42,34,
26,18,10,02,59,51,43,35,27,19,11,03,



60,52,44,36,63,55,47,39,31,23,15,07,
52]54)45 .38,30.28;14;05 !s 1 !53!"5: 37 1]
39.2 1 }l 3;“5:!3!20! 1 2)04;01 ,02;03;01;
05,06,07,08);

KeyTr2:0rdering= (14,17,11,24,01,05,03,28,15,06,21,10,
23,19,12,04,26,08,16,07,27,20,13,02,
41,52,31,37,47,55,30,40,51,45,33,48,
44,49,39,56,34,53,46,42,50,36,29,32,
01,02,03,04,05,06,07,08,09,10,11,12,
13,14,15,16);

Etr:Ordering= (32,01,02,03,04,05,04,05,06,07,08,09,
08,09,10,11,12,13,12,13,14,15,16,17,
16,17,18,19,20,21,20,21,22,23,24,25,
24,25,26,217,28,29,28,29,30,31,32,01,
01,02,03,04,05,06,07,08,09,10,11,12,
13,14,15,16);

Ptr:0rdering= (16,07,20,2 1,29,12,28,17,01,15,23,26,
05,18,31,10,02,08,24,14,32,27,03,09,
19,13,30,06,22,11,04,25,01,02,03,04,
05,06,07,08,09,10,11,12,13,14,15,16,
17,18,19,20,21,22,23,24,25,26,27,28,
29,30,31,32);

S:Rectangular= ((14,04,13,01,02,15,11,08,03,10,06,12,
05,09,00,07,00,15,07,04,14,02,13,01,
10,06,12,11,09,05,03,08,04,01,14,08,
13,06,02,11,15,12,09,07,03,10,05,00,
15,12,08,02,04,09,01,07,05,11,03,14,
10,00,06,13),

‘ 15] 1)08}1" loﬁl 11,03;‘,4,0’9’0?]02| ’.3,
12’0’0,05,10'03.13[“.07, 15;02)08] 14!
12,00,01,10,06,09,1 1,05,00,14,07,11,
10,04,13,01,05,08,12,06,09,03,02,15,
13,08,10,01,03,15,04,02,11,06,07,12,
00,05,14,09),

(10,00,09,14,06,03,15,05,01,13,12,07,
11,04,02,08,13,07,00,09,03,04,06,10,
02,08,05,14,12,11,15,01,13,06,04,09,
08,15,03,00,11,01,02,12,05,10,14,07,
01,10,13,00,06,09,08,07,04,15,14,03,
11,05,02,12),

(07,13,14,03,00,06,09,10,01,02,08,05,
11,12,04,05,13,08,11,05,06,15,00,03,
04,07,02,12,01,10,14,09,10,06,09,00,
12,11,07,13,15,01,03,14,05,02,08,04,
03,15,00,06, I.otn li 1 3.03]09;“105! 1 2]
12,07,02,14),

(02,12,04,01,07,10,11,06,08,05,03,15,
13,00,14,09,14,11,02,12,04,07,13,01,
05,00,15,10,03,09,08,06,04,02,01,11,
10,13,07,08,15,09,12,05,06,03,00,14,
11,08,12,07,01,14,02,13,06,15,00,09,
10,04,05,03),

(12,01,10,15,09,02,06,08,00,13,03,04,
14,07,05,11,10,15,04,02,07,12,09,05,
06,01,13,14,00,11,03,08,09,14,15,05,
02,08,12,03,07,00,04,10,01,13,11,06,
04,03,02,12,09,05,15,10,11,14,01,07,
06,00,08,13),

(01,11,02,14,15,00,08,1 3,03,12,09,07,
05,10,06,01,13,00,11,07,04,09,01,10,
14,03,05,12,02,15,08,06,01,04,11,03,
12,03,07,14,10,15,06,08,00,05,09,02,
06 ) 1 l ] 1 3}08;01;04]] 0 !0 7 309]05:009 15]
14,03,02,12),

(13,02,08,04,06,15,11,01,10,09,03,14,
05,00,12,07,01,15,13,08,10,03,07,04,
12,05,06,11,00,14,09,02,07,11,04,01,
09,12,14,02,00,06,10,12,15,03,05,08,
DZ;D] i) l‘)b’?;ﬂ“]lnﬂ)s’la!l 5}12)09]00'

03,05,06,11));
rotls:Line= (1,1,252,2,252+2,1,2,2,2,2,2,2,1);
rotrg:Line= (151)2,22:252:2,1,2:2)2,252:2)1)}

procedure transpose( var data:block; t:ordering; n:integer);
var

x:block;

i:1..64;
begin

x:=data;



for i:=1 to n do
datalil:=x(t[il);
end;

procedure rotatel{var Kkey:block);
var ’
§:1..55;
x:block;
begin
x:=key;
for i:=1 to 55 do
x[i}:=x[it1];
x[28):=key[1]; x[56):=key[29];
key:=x;
end;

procedure rotater(var key:block);
var i
isr:1..55;
x:block;
begin
x:=key;
for i:=1 to 55 do
x[57-i):=x[56-i];
x[1):=key[28]; x[29]):=key[56];
key:=x;
end;

procedure f(izinteger; var Key,a,x:block);
var
ejikey,y: block;
r: 0..64;
k: 1..8;
Ji 1.48;
begin
e:=a;
transpose(e,etr,48);
for j:=1 to rotls[i] do rotatel(key);
ikey:=key;
transpose(ikey,keyTr2,48);
for j:=1 to 48 do if e[jl+ikey[jl=1 then y[jl:=1 else y[jl:=0;
for k:=1 to 8 do begin
r:=32%y[6xk-5]+16xy[6xk]+8xy[6xk-4]+4xy[632k-3]+2xy[6%k-2]+y[62k-1]+1;
if odd(s[k,r] div 8) then x[4xk-3):=1 else x[4xk-3]:=0;
if odd(slk,r] div 4) then x[4%k-2):=1 else x[43k-2]):=0;
if odd(s[k,r] div 2) then x[4xk-1):=1 else x[432k-1]:=0;
if odd(slk,r]) then x[4%k] :=1 else x[4xk] :=0;
end;
transpose(x,ptr,32);
end;

procedure f2(itinteger; var Kkey,a,x: block);
var
e;kesikey,y: block;
r: 0..64;
k: 1..8;
gl 1..48;
begin
ei=a;
transpose(e,etr,48);if i=1 then key:=key else
for j:=1 to rotrs[i] do rotater(key);
ikey:=key;
transpose(ikey,keyTrz,48);
for j:i=1 to 48 do if e[jl+ikey[j]=1 then y[jl:i=1 else y[jl:=0;
for k:=1 to 8 do begin
1=32xy[6xk-5]+16xy[6Xk]+Bxy[6xk~4)+axy[6xk-3]+2xy[6xk-2]+y[6XK-1]41;
if odd(s[k,r] div 8) then x[4xk-3]:=1 else x[4xk=-3]:=0;
if odd(slk,r] div 4) then x[4xk-2]:=1 else x[4xk-2]:=0;
if odd(s[k,r] div 2) then x[4xk-1]):=1 else x[d4xk-1]:=0;
if odd(slk,rD then x[4%k] :=1 else x[4%k] :=0;
end;
transpose(x,ptr,32);
end;

procedure desl{plaintext,key: block; var ciphertext: block);
var

i: 1..16;

3 1,32

k: 1..64;



a;b,x: bleck;
begin
a:=plaintext;
transpose(a,InitialTr,64);
transpose(key,keyTr1,56);
for i:=1 to 16 do begin
bi=a;
for j:=1 to 32 do a[jl:= b[j+32]};
fli)key,a)x);
for ji=1 to 32 do if b[jl+x[j]=1 then
a[j+32]:=1 else a[j+32]:=0;
end;
transpose(a,swap,64);
transpose(a,FinalTr,64);
ciphertext:=a;
ciphertext:=ciphertext;
end;

procedure des2(plaintext;key: block; var ciphertext: block);
var
iym: 1..16;
§ 1325
k: 1..64;
a;b,x: block;
begin
a:=plaintext;
transpose(a,InitialTr;64);
transpose(key,keyTr1,56);
for ix=1 to 16 do begin
b:=a;
for ji=1 to 32 do a[jl:= b[j+32];
£2(i)key,a,x);
for j:=1 to 32 do if b[jl+x[jl=1 then
a[j+32):=1 else a[j+32]:=0;
end;
transpose(a,swap,;64);
transpose(a,FinalTr,64);
ciphertext:=a;
ciphertext:=ciphertext;
end;

begin {des}
case option of
1:desi(plaintext,key,ciphertext);
2:des2(plaintext,Key,ciphertext);
end;
end;

procedure Convert(option:integer; PlainChar,KeyChar; string8; var CipherChar: strings);
procedure Conv(PlainChar,KeyChar: strings; var CipherChar: strings);
begin
for i:=1 to 8 do begin
valueP:= ord(PlainCharl[il);
valueK:= ord(HeyCharf{il);
if i>Length(PlainChar) then valueP:=0;
if i>Length(KeyChar) then valueK:=0;
for ji=1 to 8 do begin
PlainText[8x(i-1)+9-j):= valueP mod 2;
DoorKey[8%(i-1)+9~j]:= valueK mod 2;
valueP:= valueP div 2;
valueK:= valueK div 2;
end;
end;
key:= doorkey;
des(1,plaintext,key,ciphertext);
for i:=1 to 8 do begin
valueP;= 0;
for j:i=1 to 8 do
valueP:=valueP+ciphertext[8%(i-1)+9-j]1kxbtod(j];
PlainChar[i]l:= chr(valueP);
end;
for i:=1 to 8 do
CipherChar[i]:= PlainCharl[il;
Cipherchar(0):=chr(8);
end;

procedure DConv(PlainChar,KeyChar: strings; var CipherChar:strings);
begin .
for i:=1 to 8 do begin



valueP:= ord(PlainCharl[i]);
valueK:= ord(KeyChar([il]);
if i>Length(PlainChar) then valueP:= 0;
if i>Length(KeyChar) then valueK:= 0;
for j:=1 to 8 do begin
PlainText[8%(i-1)+9-j]:= valueP mod 2}
DoorKey[82(i-1)+9-j]:= valueK mod 2;
valueP;= valueP div 2;
valueK:= valuek div 2;
end;
end;
key:= doorkey;
des(2,plaintext,key,ciphertext);
for i:=1 to 8 do begin
valueP:= 0;
for Jj:=1 to 8 do
valueP:=valueP+ciphertext[8x(i-1)+9-jlxbtod[j];
PlainChar[il:= chr(valueP);
end;
for i:=1 to 8 do begin
CipherChar[il:=PlainChar[il;
end;
end;

begin {convert}
case option of
1:Conv(PlainChar,KeyChar,CipherChar);
2:DConv(PlainChar,KeyChar,CipherChar);
end;
end; {convert}

{sI f1l.pas}

{ FEEXEEREERTER RO TS K R TY
main subroutine:
subcroutine called directly from main program
borsdetetetrirceercserrentietbece By

var Kkc,kkk: byte;

procedure GetMag;
var RecvFile: anystring;
Recvbuf; array[1..1280] of byte;
Usefile: file;
begin
clracr;
RecvFile:=? ¥
border(1,1,80,8);
writeln;
center(®* There are some messages receipted while you are not around
center(’ Please waiting for Unattended Message ...");
writeln;
write(’* Unattendded File : 3
for i:=1 to 11 do begin inmodem(status);write(chr(status));end;
writeln;
repeat
inmodem(status);write(chr(atatus));
until status =$04;
wait;
{repeat
inmodem(status);
if Status = DLE then
bedin
repeat
inmodem(status);Recvfile:=Recvfiletchr(status);
until status = nul;
RecvFile:=copy(RecvFile,1,length(RecvFile)-1);

write(! Y, RecvFile,’ UH
assign(Usefile,RecvFile);rewrite(Usefile);
repeat

for i:= 1 to 128 do

begin

inmodem(status);recvbuf[il:=status;
if (status = EOT) or (status=ETX) then i:=128;
end;
blockwrite({Usefile,recvbuf,l1);
until (status = EOT) or (status = ETX);
close(Usefile);
end;
until status = DLE;



end }
end; {GetMsg)

procedure ReceiverMode;
var c: integer;
begin
border(1,1,80,24);
modemsetup;
ci= 25
filetranf(c);
wait;
end; {receive}

procedure HelpFile;
procedure help;
const max_line=10;
max_page=10;
maxC=70;
comcol =23;
Fil_help =’helpf.pas?;
type
page = array[l..max_line] of string[maxC];
block= array[1.max_page] of page;
Var helptxt : block;
(x helptxt[page_nojline_no] %)
help_file :text;

procedure Init;
var
filvar:text;
iyjtinteger;
begin
asgign(filvar,fil_help);
reset(filvar);
for i:=1 to max_page do
begin
for ji=1 to max_line do
begin
readln(filvar,helptxt[i,jl);
end;
end;
close(filvar);
end;

Procedure show(page_no:integer);
var i,jtinteger;
aaiatring[maxcC];
begin
lowvideo;

write( COmmand DEscription

normvideo;
writeln(’Page *,page_no:2);
for i:=1 to max_line do
begin
aai=helptxt[pade_no,il;
if aa{>” then
begin
for j:=1 to comcol-1 do
begin
if ord(aa[j]) in [65..91] then
begin
lowvideo;
write(aaljl);
normvideo;
end
else write(aalil);
end;

for ji=comcol to length(aa) do write(aalj]);

writeln;
end
else writeln;
end;
end;
var
isjtinteger;
exit :boolean;
c:char;

BEGIN

¢ H



init;
exit:=false;
=1
repeat
clrscr;
show(i);
read(kbd,c);
if c=#27 then
begin
read(kbd,c);
Jizord(c);
case j of
80,81,76 : i:=i+l;
72,73,717 ¢ ii=i-1;
elge exit:=true;
end;
if i>max_page then i:=max_page;
if i<1 then i:=1;
end
clse exit:=true;
until exit;
END;

begin
border(2,10,79,23);clracr;
help;

end;

procedure SendFile;

var c: integer;

begin
border(1,1,80,24);
modemsetup;
clrscr;
c:i= 1;
filetranf(c);

end;

procedure ConInteractive;
begin
StampDatim;
Activity(*Continue Interactive!);
ActNote;
Ch:="m;
Diag:= $AOQ;
SetupEquipment;
InteractiveScreen;
end;

procedure Remote;

var c: integer;
comm; anystring;
begin
clracr;
border(1,1,80,24);
center(’Remote Service’);
center(* ;

writeln;writelnjwrite(* Enter Command :*);readln(comm);
txhdx;
outstmodem(’R’);
if upcase(copy(comm,1,1))='D’ then
begin
txhdx;
outstmodem(’D?);rxhdx;
repeat
inmodem(status);write(chr(status));
until status=18;
end else
if upcase{copy(comm,1,1))="R’ then begin
txhdx;
outstmodem(’R?);
border(1,1,80,24);
clrscr;
c:=3;
filetranf(c);
end;
end;

procedure Recvremote;



var c: integer;
procedure Dir(var mask: char);
type

Anystring= string[10];

RegPack= record

.AI.BX,CX.BI,BP,SI,DI,DS.BS,Fln‘ls: integer;
end;

var

Regs: RegPack;

5t: Anystring;

p: “char;

isi;h,l: integer;

Buff: array[0..50] of byte;

begin
for i:= 1 to 50 do buff[il:=0;
with Regs do begin
Ds:= Seg(Buff{0]); h:= Ds;
Dx:= Ofs(Buff[0]); l:= Dx;
AX:= $1a00;
MsDos(Regs);
outstmodem(’ Disk directory: *);outstmodem(mask);
outmodem(10);outmodem(13);outmodem(32);
Sti= mask + “\x.X' + chr(0);
Ds:= Seg(stl1]);
Dx:= 0fs(St[1]);
Cx:= 32;
AXi= $4e00;
MsgDos(Regs);
repeat
for ji=1 to 5 do begin
for i:=30 to 43 do begin
p:= Ptr(hyl+i);
outstmodem(p*);
end;
fillchar(Mem([h:1+30],14,32);
Ax:= $4f00;
MaDos(Regs);
end; .
outmodem(10);outmodem(13);outmodem(32);
until Ax = 18;
end;
outmodem(18);
end;

begin
clrser;
Center(’' Receive remote data service 1);
Center(* - ;
inmodem(status);
if status=ord(’D’) then begin
txhdx;
mask:="c?;
dir(mask);rxhdx;
wait;
end else
begin
border(1,1,80,24);
clrscr;
ci=4;
filetranf(c);
wait;
end;
end;

procedure Convertstr(var j,kk: byte);

var it integer;
k: char;
begin
kk:=0;
for i:=1 to 2 do
begin

K:=copy(st,(jx2)+i,1);
if k in ['0".."w’] then
kk:=kk + ((2-i)r162(ord(k)-48)+(ord(k)-48)%(i-1));
end;
end;

procedure Email;



var k: char;
phlength,pk,
exe,exes: integer;
Jrkkynl: byte;
fsize,fstr,buffl,buff2,
EmailFile,EmailFiles: anystring;

begin
Clrser;
border(1,1,80,24);
Center(’ELECTRONIC MAIL MODE’);
center(? O H
EmailFile:=? %
write(’ Enter filename (Based Electronic Mail) : *);
readln(EmailFile);
if exist(Emailfile) then
begin
asgign(Usefile,EmailFile);
reset(Usefile);
n:=filesize(Usefile);
exe:=pos(’.},EmailFile);
if exe » 9 then exes:= 9 else exes:= exe;
EmailFiles:=copy(EmailFile,1,exes-1)+"*+copy(EmailFile,exe+1,length(EmailFile));
GetPhone;
GotNumber(PhoneRec.Num);
clrscr;
phlength:=length(st);
if odd(phlength) then st:=st+'?’ else st:=at + 'WW’;
pk:=length(st) div 2;
getconfig;
with ProtoRec do
Temp:=32¥BaudRate +8X¥Parity +4%StopBit +WordLength;

clrscr;
writeln(’ Enter send time(hh:mm:ag):?);
readin(Buffl);
writeln(’ Enter send date(mm-dd-yy):");
readln(Buff2);
StampDatim;
Activity(’Assign destination for Electronic Mail’);
Activity( Send message to 't+PhoneRec.Namet' at '+Buffl);
ActNote;
Delete(Buffl,3,1);
Delete(Buff2,3,1);
Delete(Buff2,5,1);
Attention;
outStModem(*R")joutmodem(513);
for ji= 0 to pk-1 do begin

ConvertStr(j,kk);outmodem(kk);
end;
for ji=pk-1 to 6 do outmodem(50);
outmodem(Temp);
outstmodem(EmailFiles);
for i:= length(EmailFiles)+1 to 11 do outmodem($20);
{ protocol }
for i:=1 to 4 do begin Ki=copy(buff1,5-i,1); outmodem(ord(k)-48); end;
for i:=1 to 4 do begin K:=copy(buff2,5-iy1); outmodem(ord(k)-48); end;
{ buff1,buffz = time (8 byte) ,st = number )
ni:=n mod 256joutmodem(ni~1);
ni:=n div 256joutmodem(nl);
repeat

read{Usefile,n1);outmodem(n1);
until n1 = 26;
end
elge begin clrscr; writeln(’ File not exit ?);end;
end; {Email}

procedure SetupProtocol;
begin
clrscr;
Center(’SET UP PROTOCOL’);
write(Line);
writeln; write('Do you want to recall old configuration ?(y/n) -');
read(Kbd,Ch); writeln;
if Upcase(Ch)="Y’ then begin
FileName:=?";
write(’Enter config. filename -?);
readin(FileName);



FileName:=Copy(FileName,1,8)+'.CFG";

if FileName=".CFG' then FileName:= Protocol;

assign(ProtoFile,FileName);

reset(ProtoFile); read(ProtoFile,ProtoRec); Close(ProtoFile);

end else begin

writeln; writeln;

Center(*Modify Configurations?®);

Center(" U H

write(’Name :*); readln(FileName);
FileName:=Copy(FileName,1,8)+'.CFG’;

border(1,14,60,21);

writeln(* Baud rate :');

writeln(’ 0= 110 bps 4= 1200 bps");
writeln(* 1= 150 bps 5= 2400 bps');
writeln(* 2= 300 bps 6= 4800 bps');
writeln(® 3= 600 bps 7= 9600 bpa’);

write(’ Enter :*); readin(Temp);
ProtoRec.BaudRate:= Temp;
gotoxy(1,14);
writeln(® Parity :*);
writeln(’ 0= No Parity 1);CIrEol;ClrEol;
writeln(* 1= 0dd Parity");CIrEol;
writeln(* 3= Even Parity’);CIrEol;writeln;
write(* Enter :*); readin{Temp);
ProtoRec,Parity:= Temp;
gotoxy(1,14);
writeln(’ StopBit :*);
writeln(? 0= 1 Stop Bit 1);ClrEol;CirEol;
writeln(’ 1= 2 Stop Bit");ClrEoljwriteln;writeln;
write(’ Enter :'); readin(Temp);
ProtoRec.StopBit:= Temp;
gotoxy(1,14);
writeln(* Word Length :*);
writeln(’ 2= 7 Bit Word Length );ClrEol;ClrEol;
writeln(* 3= 8 Bit Word Length’);ClrEol;writeln;writeln;
write(” Enter :'); readin(Temp);
ProtoRec.WordLength:= Temp;
writeln;writeln;writeln;writeln;
assign(ProtoFile,FileName);
rewrite(ProtoFile);
write(ProtoFile,ProtoRec);
close(ProtoFile);
end;
StampDatim;
Activity(’Setup protocol for ’+FileName);
ActNote;
Setup(ProtoRec);
end;

procedure Enerypt;
begin {encrypt}
clrscr;
Center(’Data Encryption’);
writeln(Line);
write(*Source file name: f);readin(SourName);
write(’Degtination file name: ');readin(DestName);
Assign({Source,SourName); Assign(Dest,DestName);
if not(Exist{SourName)) then begin
writeln(“g,’ERROR: unable to open file’);
halt;
end;
writeln;write(*(E) ncryption or (D) ecryption: *);
read(Kbd,Command); Command:= Upcase(Command);
reset{Source); i
rewrite(Dest);
Clrscr;
if Command="E' then begin
writeln(? Encrypt *;SourName,’ -->
StampDatim;
Activity(’Encrypt ’+SourName+! ==} '+DestName);
end else begin
writeln(?® Decrypt ",SourName,’ -~>
StampDatim;
Activity(*Decrypt *+SourName+' —--> '+DestName);
end;
writeln(Line);
GotoXY(1,1); write("Keyword: ");
GetKeyWord;
YalueP:= FileSize(Source);

Y, DestName);

Y,DestName);



EotoXY(70,1);
writeln(*Time: *0.15xYalueP:5:0);
window(1,3,80,25);
while not Eof(Source) do begin
for k:=1 to 8 do begin
if not(Eof(Source)) then begin
read(Source,Buff);
PlainChar([kl:=Chr(Buff);
end else
PlainChar[k]):= Chr(0);
end;
for k:=1 to 8 do begin
valueF:= ord(PlainChar[k]1);
valueK:= ord(KeycChar(k]);
for ji=1 to 8 do begin
PlainText[8%(k-1)+9-j]:= valueP mod 2;
DoorKey[8%(k-1)4+9-j):= valueK mod 2;
valueP:= valueP div 2;
valueK:= valueK div 2;
end;
end;
key:= doorkey;
for k:=1 to 64 do ciphertext[k]:=0;
if Command= 'E’ then
des(1,plaintext,key,ciphertext)
else
des(2,plaintext,key,ciphertext);
for k:=1 to 8 do begin
Buff:= 0;
for j:=1 to 8 do
Buff:=Buff+ciphertext[8x(k-1)+9-jlxbtod[j);
write(Dest,Buff);
write(chr(Buff));
end;
end;
Close(Source); Close(Dest);
ActNote;
end; {encrypt}

procedure Dir(var mask: char);
type
Anystring= string[10);
RegPack= record
AX,BX,CX,DX,BP,51,DI,DS,ES,Flags: integer;
end;
var
Regs: RegPack;
St: Anystring;
p: “char;
iyishsl: integer;
Buff: array[0..50) of byte;
begin
Cirscr;
for i:= 1 to 50 do buff[i]:=0;
with Regs do begin
De:= Seg(Buff[0]); h:= Ds;
Dx:= Ofs(Buff{0]); l:= Dx;
Ax:= $1a00;
MsDos(Regs);
writeln(’Disk directory: *;mask);
writeln;writeln;St:= mask + "\x.x' + chr(0);
Dg:= Seg(st[1]);
Dx:= Ofa(St[11);
Cx:= 32;
AX:= $4e00;
MsDos(Regs);
repeat
for ji=1 to 5 do begin
for i:=30 to 43 do begin
pi= Ptr(h,l+i);
write(p~);
end;
fillchar(Mem([h:1+30],14,32);
Ax:= $4f00;
MsDos(Regs);
end;writeln;
until Ax = 18;
end;



end;

procedure FileTypeF;
type Text=string[12];
Page-array[1..10000] of integer;
numa=array[1..15] of integer;
var FileName: Text;
UseFile: file of byte;
b: byte;
iyisk:integer;
PageUp:FPage;
c:numa;
begin
Clrscr;
PageUD:=* %
writeln; write(’enter filename you want to type -');
readln(FileName);
asgign(UseFile,FileName);
reset(UseFile);
1=13k:=1;
repeat
read(UseFile;b);
PageUpl[il:=b;
ii=itl;
until Eof(UseFile);PageUp[i]:=26;
:=1;ClrScr;
repeat
write(chr(PageUp[il));i:=i+1;
if PageUpl[il=13 then k:=k+l;
until ((k=25) or (PageUpl[il=26));
Ji=15clid=1;

< repeat
if HeyPressed then begin
read(Kbd,PageUD);
if ord(PageUD)=ESC then begin
=13
read(Kbd,PageUD);
case PageUD of
#73:begin
Clrscriji=itl;
if PageUp[i]=26 then begin ji=j-13i:=c[l;end
elge c[jli=i+1;
repeat
write(chr({PageUp[iD)i:=it1;
if PageUp[i]=13 then ki:=k+l;
until ((k=25) or (PageUp[il=26));
end;
#81:begin
Clrscr;ji=i-1;
if j=0 then j:=1;
it=c[il;
repeat
write(chr(PageUp[il))i:=i+1;
if PageUp[i]=13 then k:=k+1;
until ((k=25) or (PageUpl[i}=26));
end;
end;
end;
end;{esc}
until (PageUD=#79);
close(UseFile);
end;

[ sititetrtrtntibbsistsnsisdossiy
main program:
program start here...
LELERELELEEREXREXELRXRERRXLLATRE }
procedure getpassword;
begin
password:=";}
assign(passfile,'pass.pas’);
reset(passfile);
read(passfile,passrec);
if not(passrec.password="") then
begin
txhdx;
outstmodem(’p’);
rxhdx;
for i:=1 to length(passrec.password) do



begin )
lnmnden(xntus);pansword::password*chr(ntatus);
end;
txhdx;
if not(password = passrec.password ) then begin
outmodem(sl); halt;
end else begin
outmodem($13);outstmodem(passrec.greeting);
outmodem(s13);
end;
end;
end;

procedure verifypassword;
begin
inmodem(status);
if status=ord('p’) then begin
border(5,5,40,22);
clrscr;
write(’Enter your password (up to 12 chararcter):’);
readin(password);outstmodem(password);
inmodem(status);
if not(status=$13) then begin
clrscr;
write(*Your password is wrong, Bye!’);
end else befgin
clrscr;
writeln(*Your password , 0.K.));
writeln(*Wait for access');
repeat
inmodem(status);write(chr(status));
until status=$13;
end;
end;
end;

procedure setbr;
begin

port[1019]:=340;
end;

procedure relbr;
begin

port[1019]:=500;
end;

var r,brreg: integer;
begin {main}

StampDatim;

Activity("Start SuperMODEM system’);

Activity(™);

Cirscr;

lowvideo;
writeln(’Software Communications Programs’);
writeln(*version 1.0, (C) Copyright 1986.");
writeln(*Communications Laboratories, Electrical Engineering Department?);
write(*Faculty of Engineering, Chulalongkorn University.’);
lowvideo;
gotoxy(1,7);
writeln(’These Programs Conform to Standardization, Recommendations on CCITT & ANSI *);
writeln('Standards, which are as follows.");
writeln(*:10,’1. Interface Between Data Terminal Equipment and Automatic ');
writeln(";10, cCalling /Answering Equipment for Data Communications,’);
normvideo;writeln(*’:10,Y Use ANSI Stds RS-366-A Type VIIL.?);
lowvideo; :
writeln(*:10,°2. Interfacing Automatic Calling And/Or Answering Equipment *);
writeln(*:10,’ On The General Switched Telephone Network,');
normvideojwriteln(’:10, Use Recommendations CCITT Y.25.%);
lowvideo;
writeln(;10,’3, Data Communications, 2400/1200 bits per sec Modem Standadized *);
writeln(':10,' for Use in the General Switched Telephone Network,');
normvideojwriteln(:10,' Use Recommendations CCITT V.26 bis.*);
lowvideo;
writeln(":10,"4. Rata Security for Electronic Mails or Computer-Base Mail *);
writeln(":10,’ System:CBMS, Data Encryption Algorithm,’);
normvideo;writeln(’:10,' Use Data Encryption Standard US Goverment:NBS77%);
writeln(*:10,' ( ANSI Stds X3.92 ).");
modemsctup;
setdir;setrts;



delay(300);
st:=time;
for i:=1 to 6 do begin
maski=copy(st,7-i)1);
if mask=chr(32) then begin
outmodem(s0);write(*0?);
end elgse begin
outmodem(ord(mask)-48);write(mask);
end;
end;
outmodem($0);writeln;
st:=date;
for i:=1 to 4 do begin
mask:=copy(at,5-i,1);
if mask=chr(32) then begin
outmodem($0);write('0’);
end else begin
outmodem(ord(mask)-48);write(mask);
end;
end;outmodem(s0);outmodem(s0);
{chk for time record}
gtatus:=0;
outmodem($53);
repeat
inmodem(status);
until status = SCC;
inmodem(status);
if gstatus = $59 then getmsg
else
begin
clracr;
center(’No Unattended Message’);
wait}
end;
repeat
Attention;
outStModem(’s1’); }
Clrscr;
border(1,1,580,24);
lowvideo;
writeln;
center(’Main Menu’)jcenter(’-----——-=');writeln;
writeln(*:5,’'Do you want to--');writeln;ri=1;

Center F(*Help hrd;
CenterF(’Send file 5e);
CenterF(*Autodial Mode ) Hrhiri=1;
CenterF(’Unattended Mail Lr)
CenterF(’Continue Interactive Mode 9 H
CenterF(’Remote Service L)
CenterF{’Electronic Mail Lr)iri=8;
CenterF(’Set up Protocol Lr)r=T;
CenterF(’Data ENcryption hE)ri=1;
CenterF('Type File K19 H
CenterF(’Disk Directory Lr)r:=5;
CenterF(’PagswWord and Greeting hLr)riz1;
Center F("Reset hLr)iri=l;
CenterF('Quit hr);

writeln;write(*:5,’Enter Your Choice-- ')}
normvideo;window(1,1,80,25);
rxhdx;
repeat
check_status(regs);
brreg:= regs.ax and $1100;
if brreg and $0100 = S0100 then

begin
inmodem(statusg);
case status of
enq: Receivermode;
$0d: Coninteractive;
$52: Recvremote;
$46: begin
clrscr;
border(1,1,80,5);
writeln;

writeln(’ Electronic Mail File Transfer System ');
write(’ File Name iz : ?);
for i:=1 to 11 do begin

inmodem(status);

write(chr(status));



end;

writeln;
repeat
inmodem(atatus);
write(chr(status));
until status = $04;
wait;
outstmodem(’ATH);outmodem(1);outmodem(s13);
end;
$55: begin
clracr;
border(5,5,80,10);

writeln(’ Now, The Destination is Unattended Terminal.’);
writeln(’ Pls, Use Unattended Key for transfer file only');

end;
end;
end;
if brreg and %1000 = 51000 then
begin

outstmodem(*ATH?);outmodem(1);outmodem(s13);
{ set answer reg again}

end;
until KeyPressed;
read(Kbd,Choice);
{ Attention;
OutStModem(’S3*);
} case Choice of
*h',’H’:helpfile;
1g%,'S":begin
Sendfile;
end;
fa',’Atbegin
attentionjoutstmodem(’DT’);
GetPhone;
GotNumber(PhoneRec.Num);
phlength:=length(st);
if odd(phlength) then st:=st+'?’ elge st:=st + 'WW’
pk:=length(st) div 2;
for buff:= 0 to pk-1 do begin
convertStr(buff,kkbuff);outmodem(kkbuff);
end;
outmodem(s13);cirrts;
{writeln(*:14,’wait a minute’);
Count:=1;
repeat
Flag:= Dial(TimeOut)
until Flag or (Length(PhoneRec.Num)=0);}
end;
e Chbegin
txhdx;
outmodem($04d);
rxhdx;
Coninteractive;
end;
Ir)R:Remote;
te!y’EEmail;
p! P SetupProtocol;
'n','N:Encrypt;
u'yUrbegin
clracr;
Center(’Unattended File Transfer’);
writeln;writeln;

writeln(* Pls Enter Filename which you Want to Transfer : ');
write(’ *);readin(filename);
assign(Usefile,filename);
reset(Usefile);
setrts;delay(300);
outmodem($48);delay(10);
for i:=1 to 9 do outmodem(sS0);
outstmodem(filename);for i:=1 to (19-length(filename)) do outmodem($0);
i:=filesize(Usefile);
kc:=i mod 256;outmodem(kc-1);
kci=i div 256joutmodem(kc);
repeat
read(usefile,kkk);outmodem(kkk);
until kkk=26;
outstmodem(’ATH?);outmodem(1);outmodem(513);
end;
'a%'D":begin



writeln;lowvideo;
EotoXY(7,22);
write("Disk Mask :*);normvideo;
read(kbd,mask);
Dir(mask);
end;
'T" FileTypeF;
'z4'2%: begin
outstmodem(’ATZ’);outmodem($13);
end;
‘'w!'W":begin
border(1,1,80,24);
clrscr;
center(’Password and greeting’);
center(’ UH
assign(Passfile,’Pass.pag’);
reset(passfile);
writeln;writeln;
write(’ Enter your password (up to 12 chars):");
readin(password);
write(* Enter your greeting word (up to 30 chars):’);
readin(greeting);
passrec.password:=password;
passrec.greeting:=greeting;
write(Passfile,passrec);
close(passfile);
end;
elge r:=10;
end; { case }
if r=10 then r:=3 else Wait;
until (Choice in [*q%’Q*]);
delay(208);
getbr;
delay(208);
relbr;
modemsetup;
outstmodem(*ATH');outmodem(1);outmodem($13);
clrdtricirrts;
StampDatim;
Activity('Stop SuperMODEM system!);
Activity(");
end.
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79 85 7 B 8L ;CHY TERMINAL TURY OFF

79 B8AL £ 20 AND 208y

79 BMAE FE 28 v

79 BOAR 20 2E 3 NI,DIENOTACTIVE

79 ; STATEDIAGRAM 28 : DIE ACTIVE ,28 ; DIE NOT ACTIVE
i ; STATEDIAG 24

77 380 24 D DTEACTIVE: SO N sSET HUMRER OF SETHAN

79 88AF 71 8@ 14 LD WL TINEABD  j5ET TINERUEF

79 28w 5 pUsy  EC _

77 2822 370 84 CALL  RECUCHAD sHOTE: MAY MOT BE USED WITH NiCd BAIT
79 9085 O L

79 8988 77 Lo L),

79 pRRT 23 o

79 POE 18 7 DN DIEACTIVESS

79 2944 D 5F 82 ALL  woMsy $5ET TIME MSNSR2

79 PRED (D FC 82 CALL  CHEEMMRECY sSTATEDIAG 38,48,59,48, 78,03, 9
79 2808 €D IE Ay DTERNTS: CALL  SCANSED sCHY 1BA, 115,128, 135, 135, 158, 168,174
79 P8C3 €D 41 84 . CALL  BDSTATUS ;CHE STATEDIAG 224,21

79 8208 7 D AL

77 Q8C7 E4 14 ARD 384



RICROTEC AGHIGE ¥4.3D PABE

(]

£RR LINE ADBR ORJ

79 BACY FE 48 e sy ;CHY BRI ACTIVE

77 8RR (L AF @ CALL  7,AUTOANSHER

79 QRCE D 41 ¢4 CALL  RDSTATUS

7 P01 19 AL ;CHY STATEDIAG 28 6F 28
79 2802 E4 R MD O 28M

79 8804 FE 28 v I sCHY DTE ACTIVE AGAIN
79 BEDS 28 B2 R §2,DTENOTACTIVE

77 9808 138 B DIERNTS

7 s STATEDIAG 2R

77 0808 0017 Q7 DISHOTACTIVE: CALL  SETHODE: sSTATEDISG 3B NDDE 2 ACTIVE
79 820D LD 41 9 AL BDSTATSS sCHY. STATEDIAG 7R RINE INBICATION
17 f0ER 19 At

79 Q8L E6 49 N0 4By

7% BREI FE 48 e s

79 BEES O 4R D& EALL  7,EMMREAR?

7% B8E3 CD EF 8% AL SETHBDEL

79 Q9ER B4 FF 1 ROFFH

77 B0ED D 1D 84 oML LOgP

79 8858 [0 41 g4 CALL  ROSTATUS ;CHY STATEDIAG 28 OR 28
73 8RN AL

73 B35 EL 2R ; MD oM

79 88F8 FE 0 £ o

73 28F8 B £B B BILIENDTACTIVE

79 BOFA 13 82 B DIERCTINE

79 s STATEDIAS 32

79 BOFC DD I1 23 L6 CVEMNRECY: LD BX,BER sCHY STATEDIAS 3A

77 BiB3 D 7D O4 DIECHZEMS:  CMLL  BECYDHMER sCHY SENB CMD

77 8183 FE 51 P Esm s3 D

79 BIBS 2B P9 i® 1, DTECHKENE  ;WAIT FOR § CuAR

7 ; STATEDIAG SA

79 8187 (D3 Ey EALL  SETNDDED s5ET MGBE 7 FOR REPLY
7 B8R I B2 L 5,82

79 BIEC D AS W CALL  LBOPD

72 BI8F I CC i 88008

72 B8 CadRp AL BENDTHAR

77 814 DB EgR RO W1 7Y

79 RU47 FE 40 oroEmy

I LI B NLATENS

79 QB B 7E 8 I W $ 75

73 QIE FE BR ¢ S

79 Bi22 2019 : B NIETMNG

77 B2 MR LD A, 4HeD

79 BIIS FE'RR : g M

7MY By ¥ MIATMNG ;STATERIAG 48

79 ; STATEDIAS 78

79 M2S I 3 NERTHNE: L 384K sSEND 'NO' BEPLY

79 BIZR D 43 4 AL SEWDCHAR

79 ; STATEDIAS 93

79 RIZE CDEF g EALL  SETMODE!

el
==

213 L8 T



HICROTEC ASMIER Y4.3D FRBE 4

ERR LINE ADDR ORJ

79 + STATEDIAS &8
79 8132 E W RTHMG: LD B, BSSH LD 'Y CHER REPLY
79 8134 CD 42 B4 CALL  SENDCHAR

7 sSTATEDIAG 34

79 BI37 LD E6 84 CALL  EMMMRITEY

7 oMW O 8y

79 B

79 8138

Ll FILE  SCANsEQ

28 s STTENTION ROUTINE

a8 s STATEDISE 188

g ; CHY STATEDIAG 118,128,174

B3 @138 IR [S SCANSED: 1 8,1L58) JCHY BECEIVE STAIUS
88 813D E& 9 AND Bl

88 BIF FE B! AP By .
38 8141 o BET M

88 8132 35 SR 14 LD B, ICHDSTATE)

88 Bid5 Fr g £e any

BE 8147 28 35 : IR N1,ESCSEQ

88 8147 CO 7D B4 ATSER: CALL  RECYCHAR

B3 8i4C Ff 4y £p 818 1R

88 BiE 8 BET NI

B2 BISF LD 7D 8 ALl  RECUCHAR

83 8152 FE 54 £p E44 s

88 154 CB RET NI

80 BI55 2133 M4 CHDSED: Lh H CHOB00N ;LOAD COMMAND SED. AND DELINITED
8 8158 B 70 @S CALL  RECYCHAR

88 @1 7 LB ML) 8

8 B 2 TP

B8 BISh FE I3 I &

82 BISF 22 F7 IR 7,CMDBEQ3

88 B8 21131 LB HL,CHORGON

83 Bia I L0 8,180

88 8185 23 W B sFOR HEYT CHAR
B3 Di&s FE 44 P 44y D

32 818 L0 9% B3 CALL  1,AUTGRIAL

B3 BIAR FE 4F p B4FH e’

30 B8 CC 97 CALL I MonE

83 BI7R FE &4 re BatH ;s

88 8172 CC 87 8 CALL  2,MD3E

88 Bi75 FE 42 _ £e 4234 SR

88 8177 088 83 CALL  Z,Heoy

88 #1748 FE 53 rp 5 '8

28 @47¢ £ PR 8 DAL 1,5TATUS

@ RIFF FE % 3 5p4 5

88 18y CCC3 @ CALL  7,RESET

B2 BiB§ FE 4 £p iR o

28 B18 CC L8 & CALL  I,CANCEL

8 s STATEDIAS 138,148,175

28 8187 fFE 82 & i) 3R



HICROTEC ASMIBR 4,70 PABE 5

ERR LINE ADDR ORJ

88 giaR CCLREG Catl  1,EMMREAD

83 Bigc L% FEY

2@ RiBF LD AR B! E3C5E0: Call  5PLEDP it

g0 DI92 LD SF B CALL Lo

82 55 B AR D CALL  5PLDOP

22 B198 X FF LB A, 9FFH

82 Bi9p 12 5B Y% Lh {CHESTAIE) 4 ;TOGBLE CHD GEQ

23 Qi9D 18 B4 IR CHRSED

38 BI9F 16 9% PLLEOP: Lh R

28 214! OB 70 g4 ALl RECUCHAR HE A L

23 R4 FEIR £e ¥ :

82 Bifs (@ RET Nl 1t

a8 a7 5 DEC D

88 BIAR B P IR 1 FLLEG?

B2 BIpg L9 RET

B8 BinR 582 SPLOGP: LD 0,8

B2 MR [RTD B CaLL  RECYCHAR ;EHE 3 5PACE ABAIN
88 BIEG FE 28 cp M

83 BiB? LB RET N 37

83 8123 15 BEC a

28 BiR4 2D FR 4R HI,5PLD0P

83 8BS (9 RET

88 BIE7 3232 44 MDDE: L SHODEY 8

g8 U 07 RET

82 DIER 21 3! &5 STATUS: Y HL,ELINE ;LINE NONITOR STATUS
88 BIRE & oD A, L) )

8% BMEF CDAR B £t GERDCEAR

28 @2 09 RET

28 LT FDES HESET: pap 34

BB 8105 (3 AC 80 3 DIEACTIVE

B PIL3 B4t 84 EANCEL: CALL  RDSTATHS sCANCEL CHD JBP RD DER
e BLE M th AL

2R OBICC FEDR e ]

83 BICE L2308 i NI, DTENOTACTIVE

8B 8ipt L3 AC B2 P BIEACTIVE

81 FILE  BDACH

a1 ; GURROUTIRE FDR READ SEC MINUTE HOUR DATE HDNTH VERR
al ; FOR BRITE SEC,BIBMIE HOUR,DATE HONTH YEAR
2 ; DUTPUT REG.:

8f gib4 CD XS @2 CHENEH: ALl RDNGM

81 B1D7 DD 21 B2 {4 L0 IV, TINERDDE2  ;BUFF ADD FOR RDMSH
g BDE 21718 8] HL BUFF+17H sEUFF 0N CM8 WRITE MEHD
81 BMBE I 2% 8B 1B L

8l BIEL FR M 27 LS CHEENM: 8 1¥,5E8 ;CHE SEND REE,

31 BIES FD 7E 28 L3 A, LIY4R)

3l fE3 FE R e am

2l Bitp I8 19 i RI,CHETINE

af BIEC 21 17 U Lh HL SUFFeTH

81 RMEF FR X 00 Iy

b BiF! fmE® L A, 11Y+E)



ERR LINE

a
a1
at
8!
i
3!
a1
!
81
at
81
8!
81
81
gl
81
81
gt
21
81
8l
81
81
81
81
il
i
8!
81
2!
a4
81
81
g1
8l
RH
a
]
a

[#]
s Beem hes

Lo = R o R e

Lo O o £O co v
b b b b e L

MICRBTEC ASHIBR 44,30

ARDR

Bifs
BIFS
8ifFg
piFe
gifp
ezee
8182
8124

TTRE,
LA

8235
b
8288
aran
830
p2aF
e
823
8244
$Iid
8218
e
a21c
D
guc
F
8222

397
Lo

g%

a7
Ly

a2
4
g2
a2

g8
pIxy
g2
B3
823
8738
8134
2211

e
2748

B242.

8143

AL

243
2244
824
BI3E

2258

o]
o
T

R e B B ]
rmoES eS o e om
PR oEm v RS e D RS
Y= MM oL ~d B3 R
o] -

-] Fa

L9r]
-2

£

£ 47

28 85

19

08 ¥

18 F6

I 7€ B3
I

%

58

£2 85 85
2

BB 7E 82
3

%

03

£2 85 85
i

DD 7E B
8

%

1]

£2 8585
i

59 7€ 88
8

%

5

£3 8585
KT

B 3

€8 95 82
21 08 14
BE 28
B

i

e L=
(=] g el

3
o4

[ =
[
L=< Bt S <
N B e

o1
o=
(=]

18 F¢

CHRTINE:

TIMECHY:

ADNEM:

HIRD:

i
LD
INC
1D
e
i
fET
PUSH
’IT
i
ADD
SAL
f
LD
Lb
SUR
RET
4
eC
b
Lh
SUE
fET

k!
»

BEC
8]
L
28
RET
1
BEC
L9
L
38
RET
1]
L
BuT
cALL

=]

= £3 gy re oreore
Cﬂh":‘-ﬂtﬂuﬂm

HALH
gur

LN

PAGE &

20H
M2 CRYTINE
HL, BUFF€217H
it

3, 11¥48)

ooy

NI, CHYTINE

8

8,4

N7, TIHECHY
HL,DE

B

CHYTINE

£, 11443)
B, {HL}

(-

£
NI, EMSNRITED
H

B, 11342)

%, L)

13

£

11, EMNBRITED
B

8, 41441)
2,10

L= o]

L

R, EBHRRITED
H
{1148
{

By
&, 14

™ b

ENNERITED
8,813
1T A
INITRORT
HL, TISERDD
£,8004

3, 1SP0RTE)

sCHY, DMLY HOUR BYTE

SHIN

HeGE

;IRIT BIS5-1 PORT #,R=0UTPUT
;PERT CIUPPER)=BUTPUT LOHER=1HP

;SET IHDEX FOR TINE DATH
95T CTLCODE FOR READ TIME

.

s READ-HIGH HOLD-L0Y
;DELAY ARGHT 150 us

;A0D, QUT
;DELAY BEQUISED § s



MICROTEC ATNZAR V4,3 ' PARE 7

ERR LINE ADDR BB}

81 BIS2 IR B2 M B,IPORICH sREAD DATS

3 8254 5 0F MY aeH

TR I SAVETH: Ly, JSBYE DATA 13 BYIES IN KL
a1 8257 2 m ¢ sREAD MEXT BATA

31 #2758 2 W

3t 8259 7 B aC

31 PISA FE D P8I ;CHEDY END TIME DATA
81 825C 18 £4 AR o £

8t 8258 9 BET

8! 85F I g KRHSN: a8 ;INIT 8255 PORT AR, C=QUTRYT
2l 2261 B3 O3 BT ISILI),A

B2 095 @2 CALL  IMiTRORT

81 8245 7498 14 LD HL,TINEADD

a1 B89 of 1@ L C,Bi8M

3l BB 321 14 NTRDR: LD B,i%00RTR)

! 8NE B |m

Bl B2SF DI B QT iPORTEY B 35ET WR TINE InIT

81 8271 B 47 WRTINE: B 4% sDELAY REG 158 uS

al 8273 IRFE AT

a1 875 7 A m ;L0AD DATA 70 SET Moy
8 8775 ED SR 22 14 LD DE{SPORICY  ;USE 4 RITS FOR NOM oMLY
81 8278 R - S

81 B27R 332 BT iPORIC) & ;00T DATA

31 827 79 B

31 BE B3R BT IPIRTR),A ;ADD

31 8298 (¢ 48 ADD B4

§oanar pA BT (PERTRY A ;4R ENT DELAY BED 8.5 u8
31 8198 g Mg

81 8285 73 BWooR

gt 7 L a,C

8 8787 B3I B4 8T 4PORTE), A ;DISARLE ¥R

81 8289 FE (B v 11 ;CHECK END OF TIME DATA
B RIRR @ IE 3# 0  LhTRDR

3l 9280 3 Qt s, 19TH 70 MO8 0P,

T L BT LT A

8l 2% LD 95 @2 CALL  INITPOST

8l 829 9 57

3l 8195 I 20 14 INITPORT: L A, ISPORTAS

31 2293 93 08 BT (PERTAN A

a1 B%% I8 7 14 LD A, ISPORTE)

8 2290 03 B WT O {PORTRY,A

3l BSF I 22 4 1B 4,15P08T0)

8 8787 13D T PDRTD) A

81 a8 3 SET

8l ams

8 ams

81 pops

a7 FILE  ARSHER

32 B85 B4 FF LOgPD: 10 B0y

87 8287 (0D M CALLLoge



ERR LIKE

a2
2
a2
a2
a1
a2
g2
a2
a2
82
82
a2
a1
a1
a2
82
g2
g2
82
82
g2
82
22
a2
a2
a1
a2
a2
82
2
82
82
a2
82
g2
a2
g2

az

=]
L]

a Ko

[ n == ]
[ T S S ]

oa Eg ED o e
k3 F3 RO F3 Ra Fa

.

HICROTEC AGHISE Y.

A5IR  BRY

a3
828 20 FR
g0 09
§28F 3 85 AUTOANSHER:
8288 D AS 82
a7y £ Sp g3
2285 IE P2
8283 LD AS &2
R fpCC @
8B 09
ar L HOTCORMEET:
BIfd o3 @3
2203 LD EF B4
8208 3IE 4E
BB 323t 15
gice 9
DL I 42 COMNECTED:
§E 23t 4
om0
B2 M2 1 ANSTOHE:
B2D3 E& IF
8207 2284
8204 13 D2
8260 L9
8200 3222 15 RELARSTONE:
828 Fs g8
2262 22218
8253 DD
E7 9
88 1 GAGDATA:
g7 1
BER E B
8XEC COAS @2
B2EF LB {C 87
aF? 9
FT At ERDETL:
858 78
7 OE5 1R
20
BIFR X 9% ERTR:
FC Fh 4R
8IFE |3

faee o

B3Rl IE 94 bl
383 FSBF

BIRS DI L3

R R

faa8

2308

i ]
e

]

HREL:

Dt
3F
RET
LD
LAl
CALL
i3
CAtL
Catl
RET
Pop
CaLL
falL
L1
LB
RET
1D
LE
RET
L3
it
i
Y
RET
8]
a8
LD
oyt
BET
INC
I
LB
CaLL
{aLL
RET
faLL

PAGE 8

&
Hi,L00PD

2,854
LODPD
OFFHOOK
£,824
LOOPD
COHNECTED

Bl
RORHOOK
SETHBDE!
A, DaEH

- {SLINEY, A

B8B83
1SLINED 8

£, 15°097A)
axg
1SPORTA) A
{PORTAY, B

3, {5PORTE)
BELANS
1SPORTA) 8
IPORTA} &

e

i

#8548
1087
CORNECTED

RISTATUS
2,8
HRDETCNE

8,508
BRTACYY
LTR) B

A,5LE

SERELCHS
e 8

HOOY

;CRLL BILLING DELAY

;OFF HODK REF. HANDSHANE SEOD.
;LALL BILLING DELAY

;SET NG CASRIER
sSET HY CARRIER

sSET ANS TOKE

;SET AMS TOME BISS.

HAIT FOP ANSMER TOKE CARRIER

;CHY BR DETECT IM 8252 BERISTER R
sHREAK DBETECT ChaR

;LE BE CHAR
; T

g
RREAY TRANSHIT CHAR

;LD BLCR STATUS



ERR LIRE

83

143

fed Lod trd Ted

0 O o 20 o B0 oo g
il L Ted

Co O o 0 o g
e Ll LA Gl G LA e

=]

rod

NICROTEC ASHIZE Y4.3D

ADDR

bR
gige
438
83eE

S 341

g3l
BIL4
3315
243
giln
83ic
fIUE
R
M
8326
8129
832

T
HLie

83
g3
2334
B335

g RRE

2138
833

B3I
§342
2344
8347

. B34Y

§34R
BI4E
BIF
§352
B354
8357
215

8358
833D
pIsF
832
2384

8147

2159

L Bk

8358
Q3sF
8372

iRl

{3

R
F6 8
R
85 28

£ iD 84
8218
EE 82
2
R

£3

¥ 4
323t
o 15 83
£9
AL
Eb FE
R
RS

KR .Y
F: B8
AR
nu

B85 £F

£h 15 3
{3
8285
£ FE
221
83 5g

£9
MR
Fs 81

g
33 b8
BN
F& 88

R R E
5 o

&1

R 3
£5 Bl

HA0s:

ONHOBs:

DISCHOON:

HERHOGY:

~ PULSEONHODY:

QrEHay:

PULSEDFFHONY:

MREE 9

;7 STATEDIAG iia
; THIS ROUTIRE FOR CIL ONMDFF HOOK

LD
LD
e
I
e
f
RET
Lo
1
U
Lh
CALL

H
=

iR
8]
o7
RET
L3
ih
CALL
RET
LD
AN
LB
Bt
Lb

Lh
o
3
CaLL
RET
i
4]
L8
a
RET
L]

i3
oy
Lh
R
]
oy
fE
D
an

HL, CHRRGDN |

B, 0

AmH
1,CHH00%
2ty
1,150400¢

B, SPORTA)
DFFHAONA
{PORTAY . A
R, 2284
LOge

%, {SPORTR)
28y
{SPORTR) A
{PORTE A

3,B4EH
{SLIHEY 4

HERHOOK

B, 1SPORTA)
THHEDYA
13P087A} 8
{PORTA) A
3,159007R)
OFFHADYR
13P0RTH) A
{PORTE) B
2, 86FH
LEgp

5, {5PORTAY
ONHO0YA

1SPORTA)
1PORTAY A

A, {SPORTAL
OFFRICHA
13P0RTAL A
{PORTA) A
3, {3PORTR)
OFFROOVE
1300978} 4
{POSTR) A

£, i5FORTA)
QOFFHODKA

sSET PORT 4 0N HOQY

;SET PORT B OFF HOOY MAIT FOR
;RIKE INDICATOR

;BH PULSE FOR LBOP BESISTANCE

;08 PULSE FOR LOOP RESISTANCE

;04 TRANSFER PHOME

;08 PULSE FOR LOOP RESISTAHCE



HICROTEC ASHIBR v4.20 FAEE 18

ERf LINE ADDR ORI

83 BI74 32 2B 14 LD ISPORTA),A
a3 BT MBI T 4paRTAl,

8% 312 (9 RET

a3 9I7A 3 % DIRSELEASE: LD A,5LER

83 B3IC B4 FE BD e

83 8IE DI CA NI IR, B

33 2392 [9 BET

a3 8381 3E % AISRELEASE: 1B A,5L08

2% B33 E4 FD D HUIIEIR

a3 8385 03 04 oUTINCR),A

83 BI87 9 RET

83 8388 3E %% SETDIR: Ly A,5LCR

83 2384 Fb DY i 028268813

83 B3SC D3 C4 QYT IMCBY, A

83 838 [9 RET

83 BIF 3 % SETRTS: L3 8,5LCR

83 8331 F4 2 o8 222238188

83 8393 1304 BT IMOR) A

83 8335 [9 RET

83 239

24 FILE  AuTooIAL

24 $STATEDIAG 98

85 9395 21 34 14 AUTODIAL: 1D WL,CHDSOOM!  ;READ FIRST /P
3§ 8399 I 0 Am

8 B% 1 1] o]

34 8398 ES PUSH ML

2 B39C 24 38 14 L HL,DIALTYPE ;LD PAUANETER PULSE DR DTHF
84 B39F X ty B,

a8 g3ap £y PP W

84 836! FE 48 £ am

8 BN MY 3’ MIpmeE

9 8385 L0583 DINFDIAL: CALL  OFFNOGK

35 B33 B4 FF i RBFFY

84 B33 £0 1D 94 oML L0

8 BD Bp @7 0 B2

33 OUF 5 5CDLOCP: ISy BC

Ry Q3B D &F RLD

39 B2 4 6F MD ey sCONPARE 'F’
94 2385 FEBF v I

84 B3BS (A €8 47 ¥ 1,0980ATA

84 8389 L0 3 83 CALL  BTHFCALL

84 83EC B SR L B, ;OELAY TINE
39 PIE LD 1D M4 AL Lagp

8 B3I W LB A, 1SP0RTA) ;SILENT PERISD
85 2304 FA 7R o THFREL

95 23Cs 03 ge T {RGRIA),A

2 8308 8 5F i ROFFH

94 B3CA 0 4D 84 AL LOgP

84 8RO PP RO

84 P3CE 18 OF INI BCDLOOP



ERR LINE

84
9
24
84
84
24
]
84
81
84
84
84
84
84
84
84
84
a4
g4
24
24
84
B4
a4
24
84
24
84

£ o KO o tooed
LN N LR oA L

HICROTEC ASMIBE ¥4.70

£00R

f3be
2
g3
8355
23dk
804
aInc
§3BF
2t
#3E3
814
8385
gige7
B3fA
RIS
83EF
23fs
233
B3F5
g3
BIFA
83

2IFE
a1
2482
8494
2485
8387
2422
et
848D
B
P13
2415
3318
8419
8414
gain
g5t
B4iF
2aIp
#22
paM4

i3
FLd

2475

0as

i

18 B4

Bb 28

4f

Bp 21 AR B7
on a9

0 7 2B
HEg
X

e

8 a2

£3

£o & 83
2 FF

£3 10 B4
ED &F

E5 &F

FE OF
cpAERm
FE 28
282

3E 84
£8 27
!

18 E2

3

£ BB

£3

{8 4F @3
25 2£
nidp
8 &F 83
8 17

£0 15 B4
Fi

i

8

18 EA

2t A2

an

Fi S

H

£2

DTHFCALL:

PULEE:
PULSELOOP:

PULSECALL:

e
IR
o
i3
Lh
ADD
LB
out
Lz
RET
LD
PUSH
Call

n
»

CALL
L
AHD
t;ﬁ
i

]
¥

38
LB
Catl
Pop
DIz
e
iR
FUSH
£pLL
Lh
8148
fALL
Lh
faLL
pop
BE

RET
8
i
Bel
b
AL
RET

FILE

; 825E SERIAL COMHUM

PREE 1!

B
ECDLO0P-2
B, 88

C,8

15, 0T
11,50

B 110
{FORTAY A
5,BFH

B,878

8

PiUL SEGFFHODY
R,BFFY

1000

pFy

pF}
1,0R6D4TA
apy

NI, NIPULSE
A, 00
PULSECALL
8

PIIL SEL OGP
i

PULSE

o
PULSERKATY
B, 264
LOBF
SULSEOFFHODY
B,

LODP

AF

A

i
PILSECALL
L 888y

¢

§1,18091
LEoP

PROTOCHL

; SET 4P PROIOCOL

; INPUT REBISTER @ &

;CONVERT BLD FBA DIHF CHIP

s HERE BEG £, PREVENT EFFECT SCRNSED

;HI21#127)£431 12555
;583952378 ns

$ U127 4130 6455
;1232734588 g

S I20R1 2T 446035
;515352354 as

ICATION SuBRouUTINE

; DUTPUT RERISTER: OM EXIT HAVE STATUS DN BT REG.



NICROTEC ASHISE ¥4.1 PAGE 12

ERR LINE ADDR 08

g5

e e

ILINE STATUS REGISTER ASD HODEM STATUS REGISTER RESPECTIVELY)
as DESTROYED REG. :0,3C
85 ; PEBISTER HAPPING
a5 ; REGISTER B 7= TINEOWT
g5 : b= TRANS SHIFT BEGISTER EMPTY
as ; S= TRAN HOLDING HEGISTER EMPTY
85 : 4= ERERY DETELT
as : 3= FRAMING £9208
35 : 2= PARITY ERE0R
85 ; 1= GYERSIN ERROR
g ‘ 8= DATH READY
g5 ; BEGISTER £ 7= RECEIVED LINE SIGNAL DETECT
85 : b= RING INDICATOR
8s ; 5= DATA SET READY
85 ; 4= CLEAR T0 SEMD
85 ; 3= DELTA RECEIVED LINE SIGNAL DETECT
a5 . 2= TRAILING EDGE RING INDICATOR
85 : 1= DELTA DATA SET BEADY
a5 ; f= DELTA CLEAR 70 SEMD
35 8425 57 PROTOCOL: D8 ;SAVE 1C8
85 8325 @7 RLCA
85 2427 @7 RLCA
85 0428 87 RLLA
85 9427 £ @7 My 8T ;SELECT PROPER SPEED
85 B478 CD L3 B4 CALL  CONPERE ;REB. BD SAVE LM 3iL
S5 8476 If 28 1 48
85 PAXB D3 L3 BT R,
85 9437 78 a8 sFRGARMY SoEED
85 B3 DI LY T W,B
35 41 B AL
85 B ML BT IMLL),A
85 8431 78 1 a0
85 B433 £ IF M5 IF ;STRIP 3 BITS OFF
85 $538 §3L3 QT eR),A ;SET LCR ALBERDY
95 8430 It 88 SO ;INT, ENBRIE
85 MIF B30 WY (MM,
85 ; BEAD THE LINE STATUS REGISTER AND MODEM STATUS BESISTER
35 s DESTROVED E8.: &€
B5 B48L DR LS ROSTATUS: W AR
85 B3 47 L5 B
a5 P44 DB L W kIR
TR WA
85 8447 3 3
85 s SEMD CUA%. ON A REG.
85 ; DESTROYED BEG.:DE,BC
as s 0N EXIT NAVE TINE OUT ER908 OH K 7Y DATA OM 4
85 8343 FS SENDCHAR: pusy  Ar
35 2449 08 (S W A, SCHE TY DATA ES. EMPTY
a5 BMR £ 4e o aem
35 p4ap £L &8 e s



ESR LINE

83
a5
a3
2
8%
85
83
85
85
85
83
g5
83
85
83
85
83
83
25
g
83
2
g5
85
85
35
8
as
25
23
85
83
83
85
83
8
85
25
23
85
8%
83
83
a3
25
25
8%
g%
35
8s

HICROTEC ASHIRR V4.3

ALLR

QA4F
LRS!
p45e
8453
84535
8457
B4=9
f45H
845E
Base
D467
8485
M7
8487
HLE S
B45E
8478
B47Z
§a7s
{477
8479
847p
pa7c

B47D
BazF
2481
8493
2485
8437
8389
49n
8450
g43e
8497
2474
2497
2492
2428
2492
340
2441
2433
2485
258

8489

2421
835D

{6 B
£o 82
£2 32
FE 3B
{4 BH
FE 4
2B &
5
£3 83
EL 2R
FE IB
C4 B8R
FE &
25
i

D3 re
L3

2]

84

8

]

. 8%

ISERDCHAR,

RECYCHAR:

IRECYCHAR:

3
Fop
L
LB
ot
8]

1
.

£AtL
£RD
e
LALL
e
38
L
CALL
A
e
AL
iy
i
Ly
out
RET

FAGE

(=
wed

NI, SENDCHAR!
#F

o
= |

2,838

1HIR) A

£, TINEBUT

D, 284
BATTSTATE

I

o4
1,CHECKSTATE

21y

1,BELBAD

D, 814

WAITSTATE

284

284

M1, CHECKSTATE

B

1,RELOAD

3

IDLLY A

; BECY CHAR ROUTINE
3 OH EXIT TIMC DUT ERR 0R RECY. ERR DM REG. B

; RECY. DATA ON RES. &

ik
£HD
e
IF
th
ouy
18]
LD
fatl
AN
p
CALL
C\‘E

4
Lh
gatt
PUEH
AND
e
CALL
Pap
{:‘D

1
B

ARD

B, iLER)
aly

a1y

X2, RECYCHAR
5,814

(a1 A

£, TINEQUT

B, 20
BAITSTATE
2/

284

M1, CHECYATATE
21y
7,7IHE00NN
5,BiH
MATTATATE

i

. BIH

LI
2, CHECKSTATE

A

B

2, TIHEDOUN

£83¢1118

;SRVE CHAR 7D BEpg
33ET DIR RIS ACTIVE

sTEST 148,875

;BECLARE TINE OUT ERR,
;TEST 7X HOLDING R EWPTY

;SERD DATA

sSET 078

;TEST DR

TEST RECY. BUFFER FULL

;TEST FOR ER® CORBITION



RICROTED AGMI88 ¥4.3D PABE 14

EfR LINE ADDR QX2

85 Bser 47 L8 A sRECY. CHAR

g5 B4E@ DN B I A IRL sGET CHAR FRON LINE
85 pE2 03 RET

85 mE 7 BATTSTATE: L 4,0

85 BR4 FE @@ B

85 84B& 22 1D B 1,1

RS P4E@ DR S M AR

a5 p4ss C9 RET

85 B4EE BD CHECYSTATE:  BEC  © ;CHECY, Lagp

85 B4RC 22 @2 B 1MAMTRN

85 PAEE 18 F3 B BAITSTATE

85 BSCE 4 ! MAITRUIZ: AIR 4,818 33ET NON ZER0 FLAG

BS 8L (9 RET

85 PIC3 CR 27 CONPARE: sLA 4

85 PACS 4 B8 8 I

85 BT ¥ '

85 B4CR 30 73 50 87 L 11, SPEED

85 BICC 0D 89 AR IR

85 B4CE DD 4 83 I 7Y

85 BBt DD 45 8¢ T W T3)

85 PADY (9 RET

85 B4BS DR CE 1NMSR: 1 1R

95 PAB7 {9 BET

85 pIS 7% RELOAD: Lh AF

85 2409 B4 0B TIREDDHN: L0 RAm

85 PR 03 RE}

8BS 84T

g5 P4EC

2 FILE  ERMMRITE

2% ; THIS SUSROUTINE IS FOR STATEDISS 44,14A 4R 43
85 ; THESE ROUTINES MV A SURROUTINES

2 ; EMMMAITE! FOR AU SEND DATA T8 DIE

8% ; EMNHRITE2 FOR ACU HRITE DATA TO REMGIE DYE {ELECTRONIC MAIL)
8 ; EMMPEAD! FOR DJE SEND DATA TO ACU{EASED ELECTRONIC MIAU
8L ; ENMRERD2 FOR REMOTE DIE SEND BATA 7O ACUITERMINAL MOT ACTIVE)
8% ; STATEDIAB 24

8% BAIC IS LOGPE: U

8 040D BE AF LB C,BFH

35 PAF 8D LOgPLY: DL L

85 8458 28 £D R M1,Leeect

S5 BAE 18 F BIN  LDOPC4

3% MEL CL LI 1

8L B35 [9 RET

85 B4EH DB 21 2305 EMMMRITEL: 1D 18,869 35ET SECY EMM BEGISTER
85 BAEA 21 88 13 L5 WL BECVBUFF ;LD FIBST USER ARER
8 845D DD JE g2 W1 7Y} SCHE Y g

85 B&FR FE PR e oo

35 BAF2 04 10 85 CALL N2, MEMSE

85 B4FS 03 71 W

85 BSFT 20 28 1 L0 HL,RECYBUFFIGQH;LD NEXT 8 LSER AREA



RICROTEC ASHIBR ¥4.3D FABE 15

ERR LINE ADDR O

85 BAFA DD 7E 98 § S WA $77.

85 BAFD FE 9 v S

85 BIFF 03 1D g5 CALL  HZ,HRMSE

95 83582 8n 72 me o

8 8584 21 BB 1S LD HL,RECYBUFF+208Y

a5 8587 D9 7€ 8 8 R O 7Y

85 8504 Ft @@ '

85 2SEC C4 1D 85 AL NZ,WAMSG

B5 BSBF 3E 0B L 888

85 8511 3220 1% LD {STRABD)

85 B544 9 i 8,90

8 BSi& 322D 18 L0 {STEADDHL} A

BS 25§39 0 EF D4 CALL  SETHODEL

85 B5iC [9 BET :

85 BSID €8 47 YRHSE: BT 2,8 sTHIS RTH TEST MHICH USER WY HSE
85 BSIF £S ' PUSH  AF

85 PS2B C4 31 ES CALL  HZ,GENDHEADER

85 8573 f! POFAF

8 B4 DRI |4

35 852% FE @@ S

8 8523 €L 81 95 CALL  1,SAVERS sSAYE REBISTER
8 8528 11729 g0 LD IE,pomy

85 B52E 19 0D RLBE

35 852F 18 £C | HemSs

8 8531 [DR3 QY SEMOHEADER:  [ALL  SETMOEE?

95 9514 3E 84 L A8

L BS35 LD A5 32 CALL  LOmeD

85 9539 8! 989 88 i AW

8 951% ® AID WLBC

$ 851 B3 15 BB ;SEND PROTOCOL & FILENANE
35 BSF 7E SENDHEAD: & I WY ;LD CHSR 70 SEND
35 B548 (5 pUsY B0

8 8541 [Da2 @4 IL  SENTCHAR

85 8548 @ 7 LD W ;DELAY FOR 18 &3
S5 D84 LB 0 B4 AL LODer

35 @542 ©f pop B0

35 88 73 O Y

a5 854 19 2 DN GENDHEAD ;CHY UNTIL SEND 11 CHAR
3 9580 P pU g2 L BC, 824

8 8558 B9 AR HLEC

86 855! 4f 0L,

% B8R N mow

8 8553 44 L B0

3 asss 7 moow

8 8555 5E B E, ML

8% 855 23 moow

35 9557 % S WS sBE=FILE LENGTH
B 8550 £5 43 7B 1% L3 {SUFFERD) e

4 B3SC DD 2A TR 44 19 1Y, {BUFFADD)  ;1¥=87R ADD
84 psip £x £ el sHL=FILE LEMETY



£RR LIME

85
8%
84
38
85
84
8k
]
2
8
85
85
s
2
8
8
85
85
85

MICROTEC ASHIBR V4.3D

ABDE

858
8544
B35
8559
B30
Bisd
BS78

579
REFs

8273
857

8378
8579
g5
87D
8538
sl
Qa4

8585
g58s
8587

500
Ric

8589
83ac
BE8F
8558
]

8394
8395
8573
839
8395
2588
B5A3
8544
85as
BEAS
B5a7
2548
acan
8EAF
85k2
25E4
L
asey
il
BSBE
85C1
2sL

2503

and

L4 FF FF
i 84

{8 45 82
BD 7E e
5
D42 Y
g 7

Ch B 84
M

0B 23

19

38 EE

3
£D 45 84
£9

0p 77 88
03

£}

b,

£5

£3

{347 87
81 E9 FF
£

£

B
£l
B3
FEQ

L A7 83
£ £F 8¢
3|
Fl

£l

ol

£e

£h 8 83
{b 3383
I @2

£0 45 82
IE 4

£h 48 B4
2 8

£ BC B4
BS 83

€D A5 B2
gl gy a0
83

85 pR

SENDMESS;

SAYEREG:

ENNBRITEZ:

SENDFAY:

PABE 15

i3 BE,-]
&) £,044
CRlL  LDOPD
Lk By iTXeR)
20 T3
CELL  ZENDCHAR
D BM
{alL  Lgeec
rop .3
IXC i
ADD B DE
3R C,SERDNESS
T
CALL  SENBCHaR
RET
LB {15+8) .8 ;SAYC UPDATED REBISTER
RET
; STATEDIAG 194
oap H
PLsy  BE
PUSR B
Pl AF
CalL  SETMBOES
Lﬁ E{‘, T =13}
i BL,EC
PUSH W
CALL  AUTOBIAL4S
PP H
LB #,{5LINEY
£p 434
CALL 7, SENBEAY
CALL  SETHMGBE}

il KERHOBK
FoF 8F
Foe i
U
RET

Ll SETRTS
CAll  EETDIR
LD 3,83
AL LooeD
L 8,44
CALL  SEHDCHAR
18 &,81
CALL  tegec
Lh 2,83
CaLL LooRD
LD EC,8%H
ABD HL,EC
i poy
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HICROTEC AzMZER V4,10

ARDE ORI

£h IF 83
gais 89

/e 1R
ol
M2ANT
21 08 12
BD 7t B2
FE FF

2 2R 10
2881
5D I3

bR 7E BB
FE FF

2

iR 12
o n
Dp7E B
FEFF
3By
giFs L9

e 47
38

{8 3F
it
B3FF 19

18 F4
MEDR
£g 23
587 R 8t

Bp 77 @8
g IC
Lac ‘I':_S

{070 84
812 17

8511 21

2544 [l

12 F7

£D 42 2L 14
8512

4L 3

8210 7R

7]
Lre
P
rm
k3
e

P I 84

& g
iy
-
=]

rn
Cre
2]
(1
~ag
~d

~
o= |
o4
.
!'ﬂ

L

3

B3
£3 70 84

ENNRESD:

ENNMAEADY:

RECYMSE:

RECYHEABDER:

RECYHEAD:

faLL
RET

FABE {7

SERDHERD

; STATEDISG 785
3 STATEDISE 134,188

0l
CALL
Lk
il
LD
£p
i
LB
IHC
i
e
if
LR
N
i3
e
37
RET
RIT
8
SRL
Lh
A0D

IR

Lt
SLh
8
g
4]
PUSH
Calt
LD
I
Fop
BRI
Lk
iD
INC
1D
K
faLL
Lh
Lo
INC
PUSH
€Al

SETHODE?

1%, GER

HL , BUFF

B, 1348}
BFEY

47 BECUMSS
BL BUFE108Y
1

8,11148)
BFFH

NI, RECYNSE
ML BUFFe28RY
1

&, 41448)
FR

47 PECVHSE

2.4

1, FECVHEABOER
5

IE, 8284
BL,BE
RECYMSE
5, 11148)
A

2y
{13+R} 2
B, 8104
B
RECYCHAR
M)A
B

B
RECYHERD
5, 1LASTADD)
ML
B
2
e
RECUIHAR

e
P E S T

€8
u
B
SECYCHAS

;LD 1Y Y SEHD EMM REGISTER
;LD KL RITH FIRST 8 USERS AREA
;CHY BUMBER OF H3B

;LD HL FOR CHY MEXT 8 USER AREA

;TEST BHTIL FIRD SP RDOM

;SET 28 BECY fhsg

;LAST ADD MRICH LOCATE DM L1146

;SET STR, £DD

;SET RERISTER RC FOF UPDATED LAGT 40D



NICROIEC ASHIBA V4,70 PASE

[oe.
(]

ERR LINE ADDR ORJ

85 B29 B POP DE
3% BLZA 77 B

85 BaIm 57 L ¥ sDE=FILE LENSTH

85 D420 DD 24 26 1& LD 1Y, ILASTARD)

S5 BRI 2 2 1 LD HL,ILASTADD)

2 233 19 ABD HL,BE 3SET LAST 4D5. ABAIN

35 85 23 mow

85 B35 27 2F 4 LD LASTADD) B

9 8438 £R Bl BEML sHL=FILE LENBTH

35 8839 ! FFFF 5,

35 B 15 READDATA: PUSH  BE

35 8L 079 84 CALL  RECYCHAR

35 2443 5 PP DE

85 8441 0077 08 (& NS 2T I

85 B3 DD 23 mon

85 B 19 MDD MLE

LoBsT WFI R [,PEADDATA

35 8549 B £1

T YT %1

3 5 GTATEDIAG 9B

5 B4SR D A 82 EMNREADD: CALL  AUTOANSHER

95 BBE WU I WL § 13

BS BASE FE 43 op 3

85 8451 (@ BT M

& Bs54 LD 17 @7 CALL  SETHDDER

8 8857 CD9F 82 CALL  SETRIS

85 9454 [0 8B B3 LALL  SETDIR

35 845D 8% EF L0 B8

BS BASF £D 1D B4 EALL  LOOP

8% B2 S L A,85%

3 Bi44 [ 4B 4 CALL  SEMDCHAR

5 8557 CD 8 B3 CALL  BYSRELEASE

Bh Bstd DB 2§ 73 18 B I1,RER sLD 1Y BY SEED EMY REGISTER
85 BSSE 21 88 13 LD WL RECVBUFF ;LD BL WITH FIRST 8 USERS ARER
BS BSTY BB 7E g8 6 RN 3 2% 1O sCHY NUMEER OF B

35 874 fLEF ¢

85 8475 78 19 R H2,RECYNSEIY ;
g5 8473 71 08 14 LD L RECYEUFS €1084;1D HL FOR CHY MEYT @ USER AVEA
LOBTR M3 W

35 P&7D DD 7 99 I W

4 892 FEFF g ¥R

3% 882 28 8D B NIPECYNSGIY

85 8485 21 9B IS LD ML RECYRUFF«20H

85 8497 0B 2 B I

8% Bi22 U0 7E 88 LD B, Ired

85§80 FCEF v -

g DABE 28 g R HI,PECUNSEIM

85 8498 3 ST

T TCTR RECUMSBIN: BT G ;TEST LHTIL FIND SP BOOY
35 PLS3 28 68 B 1,9E0YTAE



ERR LINE

o= Ere

0

0o 0 pa 0 pn to g go
r-t:r-ur-cr-::'-mtﬁ* 2

'n:—

Qo [#=]
L~ ol < S S

o~

=]
=

o

oo g o
n-i'l*l?"g!f—l"

¢

(o]
o

]
(<

=]
LA

o o
&

)
-

©
v

&

wr-

L) o o Ko
cRERRE

g

(=]
tr-

L]
o

L

o
o

e

9%
84
8
84
3%
84
8

DL
ik

85

MI(RDTEC ASHISE v4.3D

ABDR ORI
B595 LR IF 8RL
B97 1128 8@ LD
BA%A 19 ARR
B598 13 F4 IR
B390 DD 7E @B RECYTAR: ]
piaR (R 27 SLa
882 F& B 0%
BiA3 DB 77 82 L3
8537 CO 7D 84 CALL
BERA FE 48 cp
BLAC 2B FS B
BSAE 88 IC BT
BLEg 5 SECYNEADTAS:  PUSH
858 LD 70 84 CALL
BsEd 77 LD
85 23 1N
8584 [ P
8587 18 57 DNz
BAET ED 4B 2C i LB
B35 7 LB
BEE N e
giBF 70 L8
Bice 73 e
BC! €D 7D B4 CALL
Bic3 77 Lo
BCS SF LB
BACE 7% ' 1HE
8507 DS PUSH
8508 LD 70 84 Latt
B4CE D eap
BRIC 77 ' Lo
8Lep S7 L3
BLCE DD 28 20 1 13
802 28 20 14 1D
BLD5 19 0D
BLos 23 I
8557 22 20 14 LD
L0a £R EY
BLDE 1Y FF FF Lo
B0 15 SEADDATAIN:  PUSH
LDF LB 7D 84 CALL
BLED B 50p
BAEZ 5D 77 B2 LD
BiEs 0§ 23 e
BLER 19 £39
84E9 38 £3 3
B4ER L5 35 B3 LALL
BLEE £9 FEY
PLEF B BF SETHBIEL; Lo
84F1 £ 1D 84 CALL

FABE 19

3
I€, 2084
8L, BE
RECYHSEIN
8, 11548

3

Biy
148, 2
RECYCHAR
434

M2,8-5

B, 810H

K
RECUTHAR
iHLY,8

1

i
FECUMEATTAG
B, {STRADD)
) ,¢

B

) 2

B
RECUCHER
M) ,8

£,3

#

B
BECYCHAR
o

8,4

3,4

1, 1578453)
HL, 1STRARE)
4L, DE

B
{STRADDY 8L
BE L

DE, -t

L
RECYCHAR
B

{1349 4
1y

8 ,0E

€, FEADBATAIN
10RHETY,
R,2FY

Loge

$5ET 20 BECY Chap

;LAST ADD RHICH LOCATE ON 4115

33€T 518, ADD

jSET REBISTER BC FOR UPDATED LAST ADD

;DESFILE LENGTH
;SET LAST ABD. 4BAIY

JHL=FILE LEHGIH



HICROTEC £5HIBR V4,30 PRBE 2

ERR LINE ADDR ORJ

35 BSFE 3822 14 tD  &,4SPORTE) ;LD CURRENT STATUS OF PORT L
35 847 CR 7 SET &,

8L BSF9 £R FF ST 7,

85 BYFR ES OF AND MDBEX ;P96 FOF NODEY COMN
By BAFD 1222 14 T

BS 728 03 12 QT 4POSIC) A

T PET

85 g783 85 9F SETHGDEZ: 1) B8

8% 8785 B 40 84 sl Lope

g5 2708 1A 22 1 L3 4,iSP0EICH ;LD CURRENT STATHS OF PORT €
85 2788 (3 7 ST 5,4

85 2780 (B £F €1 7,

8% BIRF I OF N3 HODE? ;PEB FOR MODE? CONK
8 714 122214 ' 1D JSPOSIC,A

85 B7I4 D3 D2 BT IPORIC,A

B 8718 (2 RET

BS 8717 B4 OF SETHODER: 15 R,OFH

85 8719 C3 1D 84 AL Loop

B4 87IC 3422 16 L} 4,i5PDETC) ;LD CURREWT STATUS OF g £
85 871F CRE7 SET 4,3

3§72t IREF ST 5.4

85§72 3 F7 3 S

8 BIS EAF AD  HDOES 1PEG FOR MOTEI COMM
3% 027 22246 L0 1SeERIC) A

8 #7278 33 B2 BT (PORIC,A

§ 870 9 RET

T

7 BIID 8B INTRING: uop

§ @7E £S5 INTRTNL: PUSH  AF

B 87 I 83 C O ;870P TINER CHB
98 2731 I3 40 BUT {CICICHY

9 8733 I 8F 5,8y ;SET CIC CHR AGATH
52 8735 03 48 QUTICTEICHRY A

93 B7 I8 5 A8

34 271 D48 B CI0ICHR) A

35 7B R PP BF

9% 971 F§ £

97 8730 ED 4D g7

93 81 £5 TINEINT: PUSH  8F

99 8748 (5 pusy  BE

188 @781 05 PUSY  BE

1B 8787 E5 . S W

187 8743 0D ES sy 1y

183 8735 FD ES PSH 1y

184 2787 21 18 L0 HL,SLINE

185 8748 E B N

185 078% FE 43 0 MY

187 274% 23 83 I BT

199 @74F 0D D4 @I DAL CHEMSN

189 &5

ia) FDEY Fop 1Y



BICERIEC ASHISE 4.2 fagE

ERR LINE 4DDR OB1

118 8754 B E FP 1

1y 9758 € FP R

12 8757 PP If

183 8793 O P

144 87159 i PP AF

1S 8758 FR €1

{15 8758 ED 4D RETI

117 FILE  EQUATE

117 BOFF PHBLY B BFFM

117 o2 TIMEBUT gy oy

117 - ;FIEST 788 CIC REGISIER

117 eode CTCICHE TR T T

47 a4 CTCICH] BB Baly

17 8042 CIELCH? Bl o4y

117 8243 ETCICHS 2T LK

17 ' 3SECOND 298 CTE BEGISTER

{7 838 £TC205 QU eamy

117 883 CTE20H! Bl BSMH

117 82 £TCICR? EOM o 8aM

17 2 CTC20H3 2 U

17 ;REBISTER B25B SUCH AS LINE CONTROL NGDEM CONTROL,
37 ;LINE STATUS, HDDEK STATUS REGISTER

{7 8gcs : DL £0 Bcey

117 gery DY 2 TR 1

147 9803 LER BB B3

117 89cs ¥R £0) By

117 acs 158 B0 Brsy

17 @ #38 gL ey

117 sPORT 4,8, 1S 8255 PART

117 gane PORTA EOU eney

7 80 PORTE gy aniy

147 B8N PORTC By o

117 8203 £3L BB a0

117 _ sHEDEY,2,3 IS COMDITION COMMUMICATION
117 parF HODES 3 (R v sIRNP ¢ MBDEM ACTIVE
17 8e%F HODE? U 83 SIRNPC ¢ ACY ACTIVE
147 B MDBES 3TN 515" ;ALU + HDDER ACTIVE
17 ;ONHO0Y 09 OFFHOOY

117 88FE ONHODEA B BFEH

117 8 SHHO0YR 21| N o

117 920 OFFHODKA 0 ey

117 ge38 , OFFMDOKR . EQU gagy

117 830F DINFEN gL Boey

117 p82g BTHFREL gy ey

117 $BHSHER TONE ACTIVATE OF DELEASE

117 8 A8 2 /5"

117 2930 SELANS B p3E

17 ;3L0R 18 STATUS LINE COMTROL BEBISTER
117 899 5LLR B By

....
A
wd

2818 BRLETCHR £ay B18M



ERR LINE

117
i3
117
17
118
118
112
LK
i
L
118
118
118
118
118
118
ti8
118
LR
118
1i8
118
118
HE
118
i1
18
118
118
118
18
118
i
118
112
{3
18
t1e
12
19
19
i
{13
e
i
i
119
19
113
{13

MICROTEC ASHIBE v4.7D

ADEE

£R4g
aenr
B7oh
2758

750

273
275F
8748
875!
k2
8783
8754

c
TES

8754
2757
B758
8759
BIsA
8768
878C
8750
B7SE
BIEF
grre
87111
772

71T
dra

8774
8775
8775
(3
8778
11
8175
g
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