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JOHEN BBLLAMY DIGITAL TELEPHONY, JOHN WILLEY & SONS, INC.

CANADA 1982

ITT “"UNIMATE 4028" IT7, €O, LTDuy 1978

ERICSSON "ASB 108 EPABX SYSTEM" ERICSSON. cO. LTD., 1982

&,

ITT "TH - 100 TPABX" ITT. CO LTD., 1977

NEC "ELECTRONIC PABX SYSTEMS NEAX12 GENERAL DESCRIPTION"

NIPPON ELECTRIC CO., LTD., j,?‘

NEC "ELECTRONIC PABX SYSTEMS NEAX 225/SA" NIPPON ELECTRIC

ELECTRIC CO., LTD., 1981

JAMES W. COFFRON Z8e APPLICATIONS, SYBEX INC., 1983

, WILLIAM BARDEN, Ir. THE 7 -30 MICROCOMPUTER HANDBOOK,
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16.

17

19.

26,

HCWARD W. SAM &., INC., 1979

RODNAY ZAKS PROGRAMMING THE Z8s, SYBEX INC., 1986

ARFY DEPARTMENT FUNDAMENTAL OF TELEPHONY, U.S. ARMY, 1955

DON LANCASTER CMOS COOK BOOK, HOWARD W, SAM & CO., INC,

FIRST EDITTION, USA, 1877

NATIONAL SEMICONDUCTOR CMOS DATA BOOK, N.S. CORPERATION,

CARIFONIA, U.Sef,q 1978

NATIONAL SEMICONDUCTOR TTI DATA BOOK, N.S. CORPORATION,

CARIFONIA, W.SeAe 1973

MOTOROLA CMOS DATA BOOK, MOTOROLA SEMICONDUCTOR PRODUCT

INC. AUSTIN, TEXAS U.S.A. 1978
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N'N'Bﬂ Y. Erang Table

Tuble of the Erlang lass fonnula

Luss peobabilities: 1%, 3%, 5%. 7 %.

(Ezlang No: | lormula, also calied Edang U formuls):

151

Vi
. ) . . b o n!
et p - she |-)“J|rub.lhnlll) Formula: &, ,(y)=p = y 1 "
y .- ahe trafne aitered G Frlang . < +‘% 1-? + ... +L;
n = the number ol Circuils : . n
n p=1% p=1% p=5% p=1% n p= L% F=1% p=5% p=1%
1 .0.01 0.03 0.05 0.08 51 3880 42.89 45.53 47,12
2 0.15 0.28 0.18 0.47 52 39.70 4335 46.53 48.75
3 Q.46 uw.72 0.90 S 1.06 $) 40.60 44.81 47.5] 49.79
4 u.s? 1.26 1.5} 1.75 54 41.50 45.78 $4.54 S0.6)
b 1.)6 i.48 322 350 55 42.41 46.74 49 54 51.86
é 191 2.54 296 3. 56 4331 41.70 50.54 2.9
7 1,50 1.28 114 4.14 57 44.22 48.67 5155 5194
8 AN K 3.99 4.54 - 00 58 45.13 49.63 $2.55 54.98
9 3.78 4.95 §.37 5.88 59 46.04 50.60 5).56 $6.02
i0 4.46 5.53 6.22 6478 [11] 46.9% 51.57 54.57 52.06
El $.i6 6.33 7.08 7.69 6! 47.L6 52.54 §5.57 $8.10
il 5.88 T1.14 7.95 8.61 62 48.77 53.51 56.58 59.14
13 6.61 7.97 3.534 9.54 63 49.69 54.48 51.59 60.18
1% 7.35 8.0 4.73 10.48 64 $0.60 15548 $8.60 61.2
15 - 8.1 9.65 10.63 Il 43 65 ; 51.52 56.42 59.61 62.21
16 d.HE 10,51 11.54 12.39 66 5144 57.39 60.62 £3.)14
17 9.63 11.37 1246 1333s 67 $3.15 58.17 61.63 64.35
18 10.44 12.24 13.39 14.32 &8 $4.27 59.34 62.64 65.40
19 11.23 13.11 1a.31 15.29 69 55.19 60.12 63 65 6644
20 12.03 14.00 15.25 16.27 30 56.11 61.29 64.67 - 67.49
21 12.84 14.89 16.19 11.25 71 53.03 62.27 65.68 68.53
3 13.65 15.18 17.13 18.24 11 $196 61.24 66.69 69 58
23 14417, 16.68 ~13.08 19.23 13 §38.88 64.22- 61.71 0.2
pJ ] J15.29 17.58 19.03 20,22 74 5930 65220 68.72 71.67
25 Uleld 188 19.99 21.21 13 60.73 - 66.18 . 69.74 72.712
36 . 11_10.96 19.)9 20.94 “22.21 16 ‘61.65 6716 70.75 1517
21 11.80 20.31 21.90 23.21 171 62.58 68.14 11.17 74 81
28 [4.64 21.22 2147 NN T8 63.5% 69.12 7219 75.86
29 149,49 2.4 23.4) 25.22 19 64.4) 70.10 13.80 76.91]
10 W34 3.0 14.80 26.23 (V] 65.16 71.08 *14.82 17.96
3t 1119 21499 2521 27.24 Bl 66.29. 1206 75.84 719.01
n TR0 2491 36,78 . 28.2% 32 67.22 13.04 16.86 80.06
3} 22918 25.44 2.2 23.26 83 68.15 14.02 11.87 ui.ll
ptl n.IT 16.74 28.70 30.28 B4 69.08 1501 . | - 18.89 B2.16
1s 14,64 7.7 9 68 .29 -5 _70.01 1599 1991 8.2}
Jo 25.51 %65 10.66 3230 _36 10.98 -16.97 HU.93 P 8420
1 2634 949 TN ) s 1 | d7 7188 1796 455 9531
ig 27.25 J0.s3 12062 .25 1] 1281 - 75.94 8297 H6.36
39 1) I AR 35.02 39 71.78 1993 8)99 8141
a0 M.t 3241l “34.00 1640 90 74.08 8091 | Hswl 38.46
41 . ‘2049 1336 35.58 na? 91 75.62 gL.90 H6.04 83.52
42 30N J4.30 )o.57 g 45 91 16.56 82 .8y B?.06 9U.57
4] Jl.ee 35.28 }1.57 3947 . 93 17.49 8) .87 Bd.08 91.62
44 . 3254 3o 20 id 56 40.50 .2 18.43 84.86 89.10 ¥lo?
435 T 1Al 316 3953 +1.53 Ys 719.37 ¥5.45 80.12 91.73
45 M2 LR 4,54 41.56 %6 80.31 8684 91.15 94.78
47 . P v Do 1].54 . 41.59 97 81.24 81.43 9231 95.83 !
a8 ol W 4254 44.62 98 L RNY | B8 82 4319 96.8Y
49 - )2.00- PR 43.3) 3568 99 81.11 ‘B9.4uU 94.22 37,94
30 3790 4193 44.51 46.69 {311} 84.06 90.19 95.14 34 9y

Fusvicle 1.3 = Suppl. No.'1 K
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MC142100
MC145100

Product Preview J
CMOS MsSi
4 X 4 CROSSPOINT SWATCH WITH (L OY-POWER COMPLEMENTAAY MOS)
CONTROL MEMORY
4 X 4 CROSSPOINT SwWi
The MC14210Q and MC145100 consist.of 16¢€rosspoint switches WITH CONTROL MESMOLC‘::I
{analog transmission gates) organizediin 4 cows and 4 columns. Both
devices have 16 latches, eachiof whichigontol the state of 3 parti-
cular switch. Any of the 16 switches can be selected by applying
its address to the device and'a pulse to/the strobe input. The
selected crosspoint will turn oa if during strabe, Data [n was a one
and will turn off if during stirobe, Data (0 was a zero. In addition the
MC145100 will reset alt non-sciected switchies in thesame row as the s
selected switch. Other switches arglunaffected. In bath davices, an
internal power-on reset disables all switches as power js applied.
e Internal Latches Control State of Switches
® Power-On Reset , '_ 1
® Low On Resistance — Typically an 100 51 @ 10 Vde
® Large Analog Range = Vpp/2
® All Inputs Are Diade Protected L SUFFIX P SUFFIX
® Matched Switch Characteristics : CE"“:': PACKAGE  PLASTIC PACKAGE
ASE 620 . CasE
e High CMOS Naise Immunity e
e MC142100 Pin-for-Pin Replacement for CD22100
'ORDERING INFORMATION
MCIax X% __ Sultiz Dangres
L. Ceramic Pachage
P Plastic Pachage
A Extenged Ooerating
Temparature Range
Oata € Limitea Operating
Strobe tn oS . Temperaturs Aanga
e M I ,
o z 7
’ — 7 4 7
80— — —/
a O t4
Y2
. y
H
= 7 ya 7
sod i I = o PIN'ASSIGNMENTS
. H . ¢ \ + -0 19
AN I HEN o Yo oS Yo
$ b = ] ] hd
3 LI - : n m x2CTg 1 18 [ voo
< [ === Iiay o v Oata\n2] 2 s v
32—:»——- — on ce] 2 taP=va
. . va oy s 13 3 x4 .
1% . 1 b m ‘ f sc] s 12 3 x3
. ] v 72 Ay s’ MESva
lO—'I ‘= 7 & -1 . Swone C] 7 1wyl
L :., b d L ,“9 Pz‘ :JJ” 9"3 vgs ] 8 =21

This it advence iNfOrmation and specilications e WDHECT (O CRANGSE WilNOuT AQTICE.
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MC142100, MC145100

Thit device containg Circuitry to protect

' -
MAXIMUM RATINGS (voltages ceferenced to Vgg, Pin 81 e inputs sgainet e e 1 hogh static
Rating Symbol Value Unit voltages or selectric fulds; hawever, it is
0C Suppiy Vaoliage - Vao ~0510 +18 Vde advised that normal grecautions bw taken
ta awoid application ¢f sny voliage Nigher
Input Voltage, AH lnputs . Vin vpp te -05 Vac than maximum. rated voltages to this high
DC Current Drain per Pin ] 10 mAdc impedance circuit. For proper operation it
Operating Temparature Rangd = Ta °c is recommended that Vin and Vg be
i AL Oevice -55 10 +12% constraired to the rangs Vg5 & (Vi o
CL/CP Device -a0 10 485 :“:.'.: voo-
=y g npyts must dways be tied o an
Storasge Temperature Range Tug -65 10 + 150 |, c apgropriate logic voliage laved {e.g.. sither
Vggar Vool .
ELECTRICAL CHARACTERISTICS
Voo Tigw® 25°¢ Thigh*
Charactetistic Symbol Vdc Min Max Min Tya Max Min Max Unit
tngut Volrage {Lagic} €~ Level VL Vde
Vg = 4.50r 0.5 Vde) 50 - 15 Y 22% 1.5 - 15
ivg=9.00r 1.0 Ve F 10 - 3.0 - 4,50 39 - 30
Vg =~ 13.5 or 1.5 Vae) 15 — 3.75 - 6.75 3.75 ~ 3.78 )
1" Lavel Vin Vde
Vg = 0.9 or 4.5 vacl 3 5.0 1.5 - 15 275 - 1.5 -
Vg = 1.00r 9.0 Vvdel 10 0 - 10 5.50 - 10 -
Vg = 1.5 ar 13.5 Vdc) ) 15 1125 - 11.25 8.25% - 11.25 -
Input Current [F 15 - +0.3 - 2 0.00001 :0.3 - =190 A
tnput Capacitanca (V;, = 0) Cin L pF
Digital inputy - - - - 50 - - - .
Switch Inputs 10 - - - - - - -
Qurput Capacitance Caut 19 - - - - - - - pE
Feedinrough Capacitance Cintout - - - — - - - - oF
Quiescant Current tq 50 - 10 - 0.0009 1.0 - 15 Adec
{Per Package) 10 - 20 [+ = 4.0010 .0 - 15
5 = 4.0 - 0.0015 30 - 30
Qn-State Hesittance Ao 50 - - - - - - - 1
0 - - - - - -
15 - - - - - -
On-State Resistance Difference Batween &RgA 50 - = = - - - - n
Any Twa Switches 10 - - —- - - - -
. 15 - - - - - - -
taput/Qutput Leakage Current Swoteh Off hinfout 153 = T300 = 001 + 300 - 11000| nAdc
ANALOG TRANSMISSION GATE
(CROSSPOINTI SCHEMATIC . .

Voo . voo - 00 vopl o Yoo & A
IIL, - q vew In/Oue Qut/ta
1l ‘

10/Qut —8-Ary\re
10 [i 10 Que/in

Contia)
. . .
— . .

Canerat
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MC142100, MC145100

SWITCHING CHARACTERISTICS

- Vpo
Chacactermtie Symbol Vdc Min Typ Max Unic
Prapagation Detay Times Vgg =0 Vde | oL N lPRL 50 - - - ns
trput to Conirol IR = 10 kM) 10 - - -
15 - - -
Strobe ta Output f ns .
Output "1 1o High Impedance PPHZ 50 - - -
. B ] - - -
15 - - -
Output "0" to High Impedance pLZ 5.0 - - - " ns
10 - - -
- 15 - - -
High Impedance to Output 1~ - 1pzH 50 - - - ns
L 10 — - -
15 — - -
High impedance to Output “0™ tpZy 50 - - - : ns
10 - - -
15 - - -
Sewp Time [ ‘50 = - - ns
Address or Daa In to Surobe 16 — - -
i 15
Hold Time Th 50 Thiz tabia lists ali of the characteris- ng
. Addrest or Dat2 1n 1o Surche 10 tics to be specified for thit device.
; - 15 Final specilications were not availabl
Strobe Puise Width . twWH 50 _at the time of printing. For the latest ns
10 data, contact CMOS Marksting,
15 Motorols Semiconductar Produets
Sine Wave Distortion Vgg = =4.0 Ve = 50 inec., 3?0; Ed Blusstein Bivd., Austin, %
IR = 10 k. { * 1.0 kH2} ] 10 Tage 78720, :
) 15
Frequency Response [Switch ON) vgs * ~5.0 Vide - 5.0 - Co- L= MM
' Vaur o e 0 - - - -
(R = 1.0 ki, 20 Logip Vo =30 dB} 15 o _ .
Feedthraugh Attenvation (Swieeh OFFl Vgg = -5.0 Vde - 50 - - - MHs
- Vout 10 - - -
C AR » VO k{1, 20 Loayg = -50d8i - -
Vin 15 -
Crosstaik Between Any Two Switches —Vgg = ~5.0 Vde - 50 - - - MHz
{Switch A On, Switeh B Ott) 10 - - -
Vouti8) s - - -
AL~ 1.0%11,20 Logig ———— = =50d8
t 10 VAl
TRUTH TABLE
MC145100 MC145100
Only Only
Address Switch Switeh Address Switch Switehe
A '8 ¢ 0O Selecred Cluaared A B C'0 Salected Cleared
0 0 0 o|xiviJo[1]zfalo o o +|xiva]g]|efrwin
1 .0 0 O|x2vyy i1 ]o]2}3}ry o 0O 1 |Xx2v3 91 Aajwn
0 1 0 ofx3vrj2]|]o}lr|(3|]Oo v 0 X3v3 jwoj8;f 9|n
1 1 [+] 0] xayv) 3 ] 1 2 1 1 0 1 x4y |1y -] 9110
0o 6 t o0f{xiv2|ajs|si7]0 O 1 1 Ixivs [12 11344115
1 0 1 1) X2Y2 15 4 ] ? 1 ] 1 ) x2va |13 |12 {14 |15
0 1 1t of[x3v2ie]a|s5]|7f0 ¥ v 1 [|xX3vse |14 12138
1 1 ' o|xav2j7je|s5]6] 1 t ! Xavd |15 J12 |13 | 14
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1000 #---
{010 ¢
1020 #
1030 #
1040 ¢
1030 &

IRITIAL PROGRAN
STARTING THE PROSRAN
SET STACX POINTER
ERASE RAM WHEN RESET SWITCH
PRESSED AND JUNP TQ MAIN

1040 &
1070
1080
1090
1100
110
1120
1130
1140
1150
t150 LOOP
1170

1180 LOOPY
1190

1200

1210

1220

1230 PASS
1240
1250

1250

1040 #--=--

1010 #
1020 ¥
1030 #

1040 #=-ve-

1050
1669
1070
1080
1090
1100
1119
1120
1130
1140
1150
1150
1170
1180
1159

,OR 0000H
A 0B00H

L0 SP,10DFH
IN A, (32H)
BIT 7,8

R NIL,PASS
LD KL, 1800H
LD B,04H
XR A

PUSH BC

L0 B,0FFH
b (HL),A
NG HL

DINT LOOPL
PEP  BC

DINZ LOOP

Ut  [2FH),A
IN A, 126H)
YR A

P OL00H

TEMPORARY PROGRAM

* TESTED ANY STATUS IN-HEHGRY

INDEX BY TRUMBRHEELSSWITCH

POP OE

QUT  (2FH) A ;OUT PUT" YATCHDOG
It A, 132H)q3TEST RESET 54
BT 7,4

3P T;0000K

N Ay (30H)

L0 9L,4

IN A, I350)

ADD A, 10H

L KA

LD A,(H)

Qr (334,

3P OL00H

164



1000 ¢ seu=- - 1000 #-------omccomommmmmnm e maaas
1010 ¢ HAIN PROGRAN 1010 ¢ SEPERATED
1020 ¢ CALL ANY SUBPROGRAN 1020 + SEPERATED TELEPHONE. STATUS
DA ' 1030 # FROM INPUT MAILBOX TO THE
1040 MAIR  .OR O100H 1040 # BUFFER
1050 TA 03008 1050 #esemmmeemrmmmmmeanmemeeemeaeaan
1060 CALL SEPER 1040 R 0200H
1070 CALL SWAP 1070 TA  OAOOH
1080 CALL IMBB 1080 LD  HL,1B52H
1090 CALL HCHK 1090 CALL ROTAT
1100 CALL POCHK 1100 CALL CMENT
110 CALL PCOUNT 1110 CALL SHIFT
120 CALL FDET 1120 LD  HL,1834H
1130 CALL INCK 1130 CALL ROTAT
1140 CALL TSUFF {140 CALL SHIFT
1150 CALL TFLAG 1150 LD  HL,1838H
1140 CALL RBRC. 1160 CALL ROTAT
1170 CALL INCHK {170 RET
1190 CALL INHA §180 SHIFT .EQ 0220M
1190 CALL CEOHK 1190 ROTAT .EQ@ 0230H
1200 CALL MLTF 1200 CHENT .EQ - 0250H
1210 CAtL OHTE 1210 3-- R
1220 CALL PLSTR 1220 » SHIFT
1230 CALL INONH 1230 #-
1240 CALL OBTK 1240 JOR 02208
1250 CALL OGIUT 1250 1A OA20M
1260 CALL INCOM 1260 LD DE,1848H
{270 CALL CRTRK 1270 LD B,084
1280 CALL HTRK 1260 LOOPE LD  A,{DE)
1290 CALL TRAMM 1290 RLC A
1300 CALL DHTR 1300 LD (DE),A
1310 CALL SECO 1310 ING DE
1320 RST 3aH 1320 DINZ LOOPS
1330 SEFER .EQ 0200K 1330 RET
1340 SHAP  .EQ 0260H i
1350 INBB  .EQ 0270K 1350 # ROTATE
1340 HCHK  .EQ 0280H L e -
1370 PDCHK ,EQ Q2E3M 1379 0R  0230H
1380 PCOUNT .EQ 0362H 1380 TA OA30H
1390 FDGT .EQ O3BEH 1396 LD “-DE,1844H
1400 INCK  .EQ 0428 1400 LD 8,024
1410 TBUFF .E@ 048IH . 1410 LOOPS  PUSH BC
1420 TFLAS .EQ 0494H 1420 LD B,04H
1430 RBRC  .ED. QS43R 14301 LGOP7 LD * A, ILE)
1440 INCHK ,E@ . 0SAFH 144 RLC 4
1450 INMA  .EQ OSFIR 1430 AL (HL)
1450 CEOHK .EQ 06C4H 1440 RLC A
1470 MLTF  .EQ {70CH 1470 RLC A
£480 OHTE  .EQ 07384 1480 RLC A
1490 FLSTR .E@ 0797R 1490 AL (HLI
1500 INONH .EQ 01408 1300 INC DE
1510 BSTK  .EQ 0BSOM 1310 DGNT LOOPT
1520 0GIUT .EQ 095CH 1520 DEC HL
1530 INCOM LEQ 09C4H 1330 DEC HL
1540 CRTRX .EQ  OABSH 1540 PoP BC
1550 HTRK  .EQ OADSH 1350 DINI LOCPY
1550 TRAMN ,EQ OBOOH 1540 RET
1570 OHTR  .EQ QBBAH
1580 SECO .EQG OC70H



1570 #---m=m=rmommsssmemsmsossoosomess
1580 # COMPLEMENT
1390 #------- -=-- -
1600 DR 02504
1610 JTA  OASOH
1620 13 HL,1850H
1630 LD A, fHD
1640 ceL
1630 b (HL},A
1660 INC HL
1870 INC HL
1680 LD A, (HL)
1690 CPL
1700 LD {HL),A
171 RET
1000 #=-s=sm=vmemmaormcoomneoooosnss
(610 ¢ SKaP
1020 #
1030 JOR 02604
- 1040 .TA OR&OH
1030 LD HL,1B30H
1040 LD DE,1851H
1070 L0 -B,04H
1080 SLOOP LD A, {HL)
1090 Lk (DEH,A
11400 INC HL
1110 INC HL
1120 INC BE
1130 INC DE
1140 DINI SLOOP
1150 RET
1000 - e L Lty
1016 &+ . IMBB -
1020 ¢
1030 LOR 02704
1040 LA 02704
1050 LD  HL,1800H STARTING SOURCE
1040 “ b7 DE,LB4SH STARTING! DISTRIN
1070 L0 8,084 SET.COUNT
1085 BLOOP LD A, {HL)
1090 “ LD (DE),A
1100 ING HL
[0 INC DE
1120 DINI BLOCP
1130 RET

166

1000 #

1010 ¢ HOGK STATUS CHECK
1020 # DETECTED ONHOOK ,OFFHOOK
1030 # LOAD STATUS IN CARDNUNBER
1040 #------- - -—
1059 JOR  0790H
1080 T8 0A%0H

1070 LD  HL,(1E£58HI
1080 LD IX,LFOOH
1090 LD DE,0010H
1100 L0 B,02H

1110 HEHKE PUSH BC

1120 Lb  B,08H

1130 HCHK2 BIT 0O,H

130 JR1,0NRK
1150 BIT o,L

1160 JR 1, HKNEX
1170 BIT 2,11X+0)
1180 JR NI, HHONE
1190 BIT 0,{[X+0}
1200 JR NI, HHOME
1210 SET 4,([X#1)
1220 SET 3,{IX+0)
1230 HCLTH XOR A

1240 LD  (TY+0ERI,A
1230 LD (IX+0FH},A
1260 HHCHE SET 0, {1X+0)
1270 HKMEX RRC H

1280 RRC L

1290 ADD 1X,0E

1300 DINT HCHK2

1310 LD  HL,{1ESAH)
1320 POP BC

1330 DINT HCHKI

1340 IR A

1350 RET

1350 ONHK . BIT ¢,L
1370 JR NI, HKNEX
1380 BIT_ 0, (1X+0]
1330 JR ), HKNEX
1400 BITH 1, 11X+0)
1410 JR NI, HKNEX
1420 SET. 1,114+0)
1430 X0R A

1440 LD " (TX+O0EHY,A
1430 * LD {IX+0FH},A
14460 JR  HKKNEX



1000 *
1010 +  POCHK
1020 #
[030 +  CHECKED DIALLING PER1CD
L
1050 LD HL,{1ES0H)
1040 LD TX,LFOOH
1070 LD  DE,0010H
1080 L0 B,02H
1090 POCK! PUSH BC
1100 b B,0%H
1110 POCK2 BIT 0, (IX+0}
1120 R I,PDNEX
1130 BIT 0,H
1140 R KL,ONPD
1150 BIT 0,L
1140 JR NZ,PONEX
1179 BIT 2,(I+1)
1180 3R KI,PONEX
1190 BIT 0,{TX+)
1200 R NZ,INCPD
1210 RES 4, (IX+1)
1220 SET 0, (1Xe1)
(230 XOR A
1240 LD {IX+0DH),A
1250 INCPD YOR A
1250 LD (IX+0CH!,A
1270 RES 7, (1X+0DH)
1290 SET 2, (1K+1)
1290 XOR A
1300 LD (IX+0EH),A
1310 LD (TX+0FHI,A
1320 FONEX RRC H
1330 RRE L.
1340 ADD 1X,DE
1350 DINT POCK2
1360 LD HL,tLES2H
1370 PCP BC -
1389 DINT PDCKL
1390 X8 A
1500 RET
1410 ONPD BIT_O,L
1420 IR 0.7, POUEX
1430 BIT 0, (1X+)
1440 IR- 1,PONEY
1450 BIT 7, (1X+0DH)
1460 JR NI,PONEX
1470 SET 1, (1X+)
1430 RES 2, (1X+1)
1490 INC (IX+0DH)
1500 SET 7, 11X+0DH)
1510

JR  PDNEX

1000 #
1010 ¢
1020 #
1030 ¢

1040 2=mmmmmmeeee

1036
1050
1076
1080
1090 PCONL
1100
it10
1120 PCON2
1130
140
11350
1150
1170
1180
1150
1200
1210
1220
1230
1240 INCRP
1250

1280

1270
1230 PEONX
1290
1300
1310
1320
1330
1340
1550

PULSE COUNT

COUNTED BIAL PULS

167

LD IX,1FOOH
LD  DE,0010H
LD HL,1ES54H
10 8,024
PUSH BE

L0 B,08H
LD A, (HL)
BIT 0,(1X+1)
IR 2,PCONS
BIT 1,(1M+1)
IR NI,PCONX
BIT 2,11%+1)
JR I1,PCONY
BIT 7,(1%+0)
JR NI,PCONY
BIT 0,A
JR1,INCRP
RES 7, (IX+0CH)
R PCONX
BIT 7, (1X+0CH)
JR NI,PCONY
INC (IX+0CH)
SET 7, (IX+0CH)
RRC A

ADD IX,DE
DINT PCON2
e HL

ING HL

POP BC

DJNT PCONI
RET




FIRST DISIT CHECKED
CHECKED FIRST DIGIT EN COUNT

TESTED ASSISNMENT OF FIRST
DIGIT AND SET FLAG IF MEET
UNASSIENED CODE THEN BUSY

1114

1120 FDET!
1130

1140

1130

1150

1170

11490

1190

1200

1210

1220
1230

1240
1250

1250
1270
1280
1290

1300
1310
1320
1330
1340
1330
1350 FDBTN
1370

1380

1390 EXT
1400

1410 TRAN
1420
1430 SPEC
1440

1450 INTE
1440 STCRD
1470

1480 .
1450

1300

1510

LD IX,1FO0H
LD  DE,0010H
LD B,10H

BIT 0,(1X+0)
R 1,FOBTN
BIT 0, (1K)
R 1,FOBTN
BIT 1,{1K+)
3R I,FD6TH
LD A, (IX+ODK)
AND OFH

P OIH

JR NI,FDGTH
LD A, (1X+0CH)
CP  OOH

R 1,FI6TR
P ORH

R LET

. CP O1H

R 1,TRAM
P 0N

R 1,5PEC

e O3

R 1,INTE

P O4H

R 1,INTE

SET 5, (I1+)
ADD IX,DE

DIND FOGTH

RET

SET 7, 1X40)
R STORD

SET &, (1%40)
R STORD

SET_ 341141
IR, 5TTaD

SET 5, (1X40)
LD A, (1X+0CH)
LD (IX+OBH},A
XOR A

LD (IX+0CH) A
RES 1,41X+1)
R FDGTN

165

INTRA QFFICE EALL

SET INT.FLAG AND RECEIVE
NEXT DIGIT CODE

1030 #=---=---- S

1080
1090 INCK1
1160
1110
1120
1130
1140
1430
L
1170
1180
11%0
1200
1210
1220
£230
1240
1250
1240
1270
1280
£2%0
1300 IRNEX
1310
1320
1339

1010 #
1020 +
1030 #
1040

LD 1X,1F00H
LD OE,0010H
LD B,10H
BIT 0, {IX+0}
R 1,INNEY
BIT 5,(15+0)
R 7, THNEX

CBIT 1,418}
R T,INNEX
LD A, {IX+0DK)
AND OFH
TP 02H
JR NI,INNEX
SLA  (IX+0BH)
SLA  {IX+0BH)
SLA  (IX+0BH)
SLA  {1X+0BH)

LD A {IX+0BH)

R {IX+0CH)
LD (IX+OBH) ,A
YR A

LD (IX+0CH) A
RES 6, ([X+1)
RES 1, (1%+1)
ADD IX,DE

DINZ INCK!

XOR A

RET

TONE SIGNALING BUFFER

GET TONE STATUS FRCM TONE

1030 #-
1060
107¢
1080
{030
t100
Lo
1120 TBYF1
1130

1140

1130

1150 TBHOM
1170

1180

1190

1200

{210 TBCLR
1220

1236

GENERATOR MAIL BOX TG BUFFER
JOR 0481H

JTA™ 0CBIH

LD A,LLE0BH)

LB DA

LD | HCVIE7#H

“U0 ' B,0dH

BIT 0,0

R 1,TBCLR
LD A,0FFH
LD (HL),A
INC HL

SRL D

DINZ TBUFI
XOR A

RET

YOR A

LD (HLD,A
JR TBHON



1000 &

1010 # TONE FLAG
1020 &

1030 # CHECK TONE STATUS IM CARD
1040 ¢ NUKBER AND SET IN TONE
1030 # SWITCHING NETWORK
1040 ¥

1070 OR 029CH
£080 JTA OC9CH
1090 LD HL,IE&OH
1100 tb 38,108
t110 X0R A

1120 CLRBF LD  ({HLl,A
1130 INC HL

1140 DINT CLRBF
1150 Lb  IX,1FOOH
1160 L0 DE,0010H
1170 LD B,04H
1180 TGNEL PUSH BC

1190 Lb B,04H
1200 LD 1v,1EAOH
1210 TANE2 XOR A

1220 LD A, {IX41)
1230 AND OFOH
1240 SLA A

1230 RR  (IY+OCH)
1240 SLA &

1279 RR  ([¥+08)
1280 SLA A

1290 RR  (IY+04)
1300 SLA A

1310 RR(IY+0)
1320 INE 1Y

1330 ADD IX,DE
1340 BINT TONE2
1350 “POP BC

1380 BINI TONEL
1370 LD  HL,I1E&0H
1380 L0 5,104
1390 TONEF SARL “THL)
1400 8RL (L)
1410 SRL [HL]
1420 SRL {KL) .
1430 INC HL
1440 DINI TOKES
1430 LD HL,lEA4H
1440 LD DE,E74H

1470

€aLL GRID

1480
1490
1500
1510
1520
1530
1540
1550
1540
1570 ORB
1580
1590
1600
1610
1620
1630
1640
1650
1640
1670
1680
1690 OSN
1700
(710
1720
1730
1740
1750
1760

=1770

1780 BRID
1790
1800
1810
1820 BRD1
1830
1840
1850
1840
1870

169

LD HL,1E48K
L0 DE,LE7SH
CALL GRID

LD  HL,LESCH
LD DE,1E77K
CALL 6RID

LD I¥,1E80H
L0 IY,1E78K
LD 3,084
XOR A

L0 A, (IY+0}
R (IY+04)
0R  (IY+08)
R  {IY+0CH)
LD (HL},4
I o
INC Y

DJKZ ORB

LD  DE,1E33M
L0 HL,LE7EH
LD B,04H

LD A, (HL)
LD (DE),A
IN HL

INC DE

IN OF

INC DE

I D
DINZ OSH

RET

JEQ 0537H
LR 0537H
A 0D37H

LD B,04H

L0 A, (DE}
AND (HL)

LD (HU),A
INC HL

DINT GRD1

RET



1000 #----=---

j010 #
1020 #
§030 ®
1040 #

RGRC

CHECK THE RINGING FLAS
CONTROL THE RINGING HMAILBOX

1050 #
1060
1076
1080
1090
1100
{110 RERE
1120

£130

1140

1150

1140

.
1180 RGRC1
1190

1200 RGRC2
1210

1220

1230

1240

1250

1240

1270

1280

£290

1300

1310

1320

1330 RGRC3
1340

1350

1340

1370

1380

1390

1400 RGRCA
1410
1420
1430
1440
1450
1450
1470 RGRCS
1480

1490

1500

1510

1520

1530

1540

1550

1560

LORO0S43M

JA OD43H

LD HL,IETOH
Lo B,08
XOR A

L HLLA
INC H

DINZ RBRC

LD IX,1FO0H
LD 1V,1E70H
L0 DE,0010H
L0 B,0H
PUSH BC

LD B,08H
1R A

LD &, (1Xe2)
SRL A

R (1Y)
SRL A

R (IVe2)
DD 13,08
DINZ RGRE2
I 1Y

POP  5C

DINT RGRC!

LD - HL,LE70H
L0 B0
LD A, {IE76H)
AND (8L}

LD IHL),A
IN K

DINT RGRC3
LD KL,IE72H
L0 B,0H
L0 A, (1ETSH)
AND (L)

C LD L (HUD LA

N HL
DINZ RGRCH

LD INETOH
L0 B,0

LD A, (1X40)
0] {Ixe2l

L (1X42),A
NG I

DINI RBRCS

L0 DE,LE42H
LD KL,IE72H
L0 BC,0002H
LDIR

RET

1000 #---

170

1010 #
1020 =
1030 ¢
1040 #
1030

INTRA OFFICE CHECKED

CHECKED 2 DIGIT COUNT
CHECKED IKTRA FLAG

1080
1070
1080
1090
1100
1110 INCKY
1120
1130
(110
1150
1440
(170
1180
1190
1200
1210
1220
1230
1240
1250
1250
1270
1280
1290
1300
130
1320 INNEX
£330
1340
1350

J0R  OSAFH

JTA  ODAFH

LD IX,1FOOH
LD DE,00104
LD B,10H

8IT 0, (1%+0)
R T,INNEX
BIT 5, (1X+0)
R T, INNEX
BIT 1, (IXe1)
JRI,INNEX
LD A, {IX+0DH)
AND OFH

P OZM

JR NI, INNEX
SLA  (IX+0BH)
SLA  {1X+0BK)
SLA  {1X+0BK)
SLA  (IX+0BH)
LD A, {T1+0BH)
OR  {IX+0CH)
LD (1X+08H) A
XOR &

LD (IX+0CH!,A
RES 0, (IX+1)
RES 1, (Ex+1)
ADD 11,DE
DINT INCK1

YR A

RET



3

1480

1000 # -
010+ 1§18
1020 #
1030 +  INTRA OFFICE CALL PROCESSING
1040
1050 (OR OSFIH
1040 A ODFIK
1070 PUSH DE
1080 PUSH BC
1090 LD, DE,0000H
1100 10 HL,1E808
1110 LD  BC,00t0H
1120 LD A, (TX$OBH)
1130 CPIR
1140 JRNZ, BUsY
1150 DEC” HL
1180 L0 At 5L06K UP TABLE
1170 RESH7 A -
1180 0 «€,4° //;LOAD E NITH CALLED NO
1190 g B
1200 sLa s
1210 T
1220 §La /h
1230 L4 (IRe5),4°  YSAVE CALLED RDDR.
1240 Wt At s
1250 L0 H,IFH
1260 PUSH  HL
1270 POP Y- LOAD IY WITH CALLED CARD ADIR.
1280 BIT 0,{HL). ;CALLED OFFHOCGK TEST '
1290 . JR 1,PASS
1300 BUSY  GET 5,(1X+1)
1310 POPBC
1320 POP DE
1330 RET
1340 PASS LD  B,04H
1390 LD, LLEOAH)
{360 INRAE [SRC) AL/
JR N, EHP
1360 DIRT INNAL
1390 JR BUSY  GNDT EMPTY THEN-BUSY
{40 Edp+ | to) “aj0d
1410 SU3 '
1420 LD  HL,LEAOK
1430 ADD AL
1440 L, .
1450 LD &, 140 LINK LOOKUP TABLE
1480 LD ([X+s),A  jSAVE LINK
1470 LD ([Y+6),A  jSAVE LINK

AND OFH
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1490
1300
1510
1520

1530

1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
14650
1660
1470
1680
1650
1700
1710
1720
1736
1740
1750
1740
1770
1780
1799
1800
1810
1820
1830
184¢
1850
1860
1870
1880
1890
1500
1910
1920
1930
1940
1950
1960
1570
1980
1990
2000
2010
2020

LD  HL,lEOAH
0R [HL)

£D  (HL},A
PUSK 1

POP HL

LD (IY+5),L
tb oL

SRL D

SRL D

SRL D

SRL D

LD  HL,1E90H
PUSH HL

L Af

ADD AL

LD LA

A, lHD
B0 (1)t
POP HL

104", D

Al AL

L LA

LD /A, 4K
Lo (X404
g0 B, UIX+a)
PUSH A

St A

I

SLA A

AL D

L AD

AND OFH

OR  OOOH

LD {IXt7),A
POP f#F

5LA A

RL E

SLA A

AL IE

Lb AL

AND OFH

0R  ODOM

LD | TIY4TLA
D" A (TAeE)
AND OFH

LD (IX+6},A
LD (Iv#6),A
SET &, (1X+)
§ET 5,41Y+0)
SET §,11Y+2)
SET 2,{IY+0}
PGP BC

POP DE

RET

$SET BYT IN LINK BYTE

sSAVE CALLINE IM CALLED CARD

;0=N0.

;LOAD CALLED DATA IN CALLED CARD

LOAD CALLING DATA IN CALLING CARD

;SAVE CALLING ADDRS SWITCHING

$SAVE CALLED ADOR. “SHITCHING

sGRID LINK ADDR 07,04

; SAVE LINK AGAIN
i SAVE LINK AGRIN

172



LY

1000 # .

1010 # CEQHK 1000

1020 ¢ 1010 + INONH

1030 ¢ PROCESS WHEN MEET INTRA. 1020 ¢

1040 # CALLED OFF HOOK 1030 + INTRA OFFICE CALL ON HOOK

1050 #--=-v=--= - - 1030 2 PROCESS

1040 R ODECHH 1050 #------

1070 JTA QECM - 1060 JOR OL40H

1080 LD 1X,1FO0H 1070 LTA 0940H

1090 LD  DE,0010H - 1080 LD IX,IFO0H

1100 L B,10H 1070 LD  DE,0010H

1110 EEOH BIT 0, (IX0) 1100 L0 8,108

1120 R T,CEONX 1110 INONH BIT 1, (IX+0H)

{130 BIT 2,(IK+0) 1120 IR 1, INONX

1140 R I,CEONX 1130 BIT - 0, (1X+0H)

1150 BT, U2 1140 JR NI, INONY

1140 R 1,CEONX : : 1130 BIT 7, [1X+0H)

1170 RES 1,(1%+2) 1160 JR NI, INONK

1180 SET 4, (1X+0) 1170 BIT 4, ([X424)

1190 LD A, (14+5) ' ; 1180 JR  NI,INONX

1200 LD KL, IFO0H 1190 BIT 5, (1X40H)

1210 L LA 1200 R Z,CLRCD

£220 PUSH HL 1210 BIT 5, (I%+1R)

1230 Pop Iy 1229 * JR  NZ,CLRCD

1240 SET 4, (Iye0} ! 1230 BIT &, {I¥+1H)

1230 RES 6, (IY+1) 1240 IR NI,CRCAD

1260 CEONX ADD IX,DE 1230 BIT 4,11X+0H)

1270 DINT CEORi ‘ 1260 IR 1,0LRCD

1280 RET 1270 LD A, tI1+5H)
1290 L L,A

1600 # - - 1290 LD H,IFH

1010 # PLSTR 1300 INC HL

1020 # 1310 SET 5, (KL)

1030 # BET THE DIAL PULSE STATHS- 1320 JRCLRLK

1040 #  INTO CARD NUNBER FOR' TRUNK (1330 CRCAD /LD A, (IX+3)

1030 # RELAY 1340~ LD H,IFH

1060 #=em-mmmmmenme £330 i LA

1070 JR 0797H 1340 R A

1050 JA OF97H 1370 PUSH BC

1090 LD IX,1FOQH 1380 L~ B,10H

1100 LB DE,0010H £390 CADI LDC (HL),A

1119 tD B,0M 1400 IN KL

1120 LD~ Hly LET4H 1510 DJNZ CADL

1130 PLST1 PUSH\BC 1420 : [P0P BC

1140 L0 B,08% 1430 CLRUK-"LD ' HL, 1£0AH

150 XA A 1440 LD A, IIX+H)

1180 A, (HY 1450 wel

1170 PLST2 SRL A 1440 AND  (KL)

1180 IR NC,REST 1470 LD {HL),A

1130 SET 2,(1X+2) 1480 CLRCD PUSH 1%

1200 JR  PLSTX 1490 POP HL

1210 REST  RES  2,10X+2 1500 PUSH BC

1220 PLSTX ADD 1X,DE 1510 LD B,10H

1230 DINI PLST? 1520 10R A

1249 IN H (530 CADZ LD  (HL),A

159 N M 1540 INC KL

1249 PGP BC 1550 DINI CADZ

127 DJNI PLSTY - 1545 POP BC

1739 RET 1570 INONX ADD IX,DE
1580 DINY INONH

1390 RET



1000 3- e e
1010 # QUT GOING TRUNK
1020 ¢
1030 ¢ CHECKED QUT GOING FLAS AND
1040 # PROCESS WHEN FLAS TOBE SET
1050 & -
10460 LOR 0850H
1070 .TA 0B50H
1080 LD 1%, 1FO0H
1090 13 DE,00LOK
1100 L B,l10H
1110 DETRK BIT 7,{[140)
1120 IR I,NEXT
1130 BIT 1,(1X40)
1140 JR  NI,CRTK
1150 BIT 0,(IX+D)
1140 JR  Z,CRCD
1170 BIT 4, (1%s0)
1180 JR NI,STATU
1190 PUSH BC
1200 LD B,048 -
1210 LD R, (1E0AR)
1220 TRXCH SLA A
1230 JR  NC,FIND
1240 DINT YRKCH
1250 POP BC
1250 SET 5, 1EX+1)
1270 JR  NEXT
1280 FIND LD  A,04H
1290 SUB B
1300 POP BC
1319 P 00
1320 JR 1,TRKA
1330 P OIH
1340 JR1,TRK3
1350 P02
1340 R I,TRK2
- 1370 L0 A, 10H
1380 b L,40H
1390 LODTK LD (IX+8),A
1400 CTRD LIX#S)RL
1410 LD  HL,IEDAH
1420 ANB  OFO
1430 0R (KL
1440 LD (HL],A
1450 JR ADRSH
1460 TRKZ LD A, 2tH
1470 10 L,A0H
1480 r L00TK
1490 TRX3 LD A,42H
1500 LD L,4LH
1510 JR  LODTK
1520 TRK4 LD  A,B3H
1530 LD L,4iH
1540 IR LODTK
1550 NEXT JR  OGTMX
1580 CRTK  JR  CLRTK
1570 (RCD JR  CLRCH
1580 G6TR R OGIRK
1590 ADRSH PUSH 1X
1600 POP HL
1610 SRL L
1620 SRL L
1630 - SRL L
1640 SRL L
1550 LD A,050H

1640
1870
1680
1690
1700
e
1720
1730
1740
1750
1760
1770
1780
1790 -
1800
1810
1820
1830
1840
1830 STATY
1860
1870
1830
1870
1940
1910
1920
1930
1940
1930
1960
1970

‘1980 -

1990
2060
2010
2026
2030

080

2080 -
2060 FINIH
2070 OGTNX
2080

2090

2100 CLRCD
2110 SHIFT
2120

2130

2140

2150

2140

2170 CLRTK
2180

21%0

2200

2210

2220 CiRC
2230

2240

2250

2260

2270 CLRLP
2280

2290

2300

2310

0

ADD 4,
ot
L0 HATH
LD A, (HL)
LD (I1+4),8
W AL
AND O3H
54 A

StA A

L LA

LD A, tIXs8)
PUSH AF

AND O3H

| oL

ADD &,0E0H
LD (IN+7),A
POP 4F

AND OFOH

L
A

LD (IX¢d),A

1R A
LD
LD
SRL
RL
Lp
SRL
SAL
SRL .
R

'A
 L1X40)

L 1X42)

11+
SRL
SRL
SAL
AL

= > > > D >3320 0 >~

L (I L
LD A, UIX+6)
©OBIT 7,A

R NI,SHIFT
BIT 5,A

R NI,SHIFT
SET 4, {1X+0]
ADD  IX,DE
DINZ 08TR
RET

R CLRC

LD A, (IX46)
Sth_ A

dia A

sLA A

LD tI%+8),A
R FINIH

LD A, 41048)
CPL

LD HL,!E0AH
AND {HL)

LD (HLI,A
PUSH BC

LD B, l10H
YR A

PUSH X

POP HL

LD (HUY,A
ING HL

DINZ CLALP
POP BC

R O5TNX
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1000 # -
1010 # A

1020 #

1030 # CONNECTED TRUNK TO CENTRAL
1040 & QFFICE LINE -AND NAKE THE
1030 # SWITEHING NETWORK FOR
1060 # EXTERNAL CALLING '
1070 *

1080 LOR  095CH

1090 LTA 0935CH

1100 XOR A

1110 LD {IEQEH),A

1120 LD (IEOFH),A

1130 LD He,1EEOH

1140 LD 8,104

1150 LOOPL LD  (HL),A

1140 INC HL

1170 DINT L00P1

1180 L 1X,1FO0H

1190 LD- DE,0010H

1200 Ly 8,108

1210 LOOPZ BIT 7,(1%+0)

1220 R I,1C0H

1230 ICH  BIT 4, (1X+0)

1240 IR I,NEXT

1230 BIT 0, 11X+0}

1260 JR  I,NEXT

1270 LD A LIXeT)

1280 0 L,A

129 LD A, {1544)

1300 OR  {HL

1310 L0 {HLI,A

1320 LD A, LiX+d)

1330 ADD A,OCEH

1340 i LA

1350 LD A, (1X+8)

1340 R {HL)

1370 p (HUA

1380 NEXT ADD 1IX,DE

1390 DINI LOOP2

1400 RET

1410 ICOM 81D 3,01X+2)

1420 JR 1 NEXT

1430 JR ICH

1000 #---

175

i0i0 ¢
1020 ¢
1030 ¢
1040 #
1050 #

-

ON HOOK TESTED

TESTED DN HOOK TIXE [F NOT
EXCEED 2 SECOND THEN RESET
ON HOOK FLAG

1040 2
1070
1080
10390
1100
1110
1120
1130. ONHCH
1140

130

1150

1170 0NHCZ
1180

1190

1200

1210

1220

1230

1240

1250

1260

127G DNHEN
1280

1290

1300

1310

1320

1330

1749 ONCLR
1350

-

LJOR 07584
JTA OFSaH
LD IX,1FO0H
LD  DE,0010H

‘b B,0H

LD HL,lES8H
PUSH BC

LD B,08H
L0 A, fHL
LD C,A

BIT 0, (1140}
R ,ONHCN
BIT 1,([X+0)
R I,ONHCH
LD A, (IX+0EH)
P00

JR 1,ONHCN
BIT 0,C

JR - NZ,ONCLR
RES 0, (1X+0)
s8L C ,
ADD 1X,IE
DINZ ONHC2

LD  HL,1E5AH
PP BL - -
DM ONHCL
RET

AES 1,01X+0)
JR ONHCN



INCOMMING

DETECTED INCOMMING CALL
FIND THE OPERATOR NUMBER
AND CONNECTED TRUNK WITH

GPERATER LINE

1140

1170 FIND
1180

1190

1200

1210

1220

1230 NEXT
1240

1250

1240

1270

1280

1290

1300

1319

1329

1330

1340

1330

1380

13710

1389

1330

1400

1410 TAK1
1420
143¢

1440 TRK2
1430

1450

1470 TRK3
1430

1490
13500 TRKY
1310

1520 LOOTK
1530

1349

1330

1368

- 1510

1360

1370

R OSCHH

JTA 09C4H

LD  HL,17DOH
LD A, [EOBH)
L0 BC,0010H
CPIR
ROLFIND
10 ML,IFO0H
R NEXT

JEC HL

LD H,1FH
S L

S L

SLA L

SLA L

PUSH HL

POP 1Y

BIT 8, (1Y+0)
RET N1

BIT 0, (1¥+0)
R KL,0FFHK
BIT 1,(Iv+2}
RET NI

LD &, 1EOTH)
BIT 0,A

R I,IRK
BIT 1,
RO1LT
BT
IR
BIT
R
RET
b &, 10H

LD L,40H

R LODTK

LD, &,21H

100, L, 404
RLODTK

LD 8,42

L0 L,4H

R LODIK

L0 &,83H

L0 L,4H

LD (1Y+8),A
LD {I7+5) L

RK2

A
TRKS
A
H

Gl P RO T e

L)
t
1
1
A
1

RK4

LD H,1EOAH

AND OFO0H
0R  {HLI
10 (HL),A
PusH 1Y

PGP HL

1400
1810
1520
1630
1540
1630
1660
1670
1680
1690
1760
1710
1729
1730
1740
1730
1760
1770
1780
1750
1800
1810

1820

1830
1640
1850

1840

187¢

1880

1630

1900

1910 DFFHK
1920

1930

1540

1930

1960

1970 SN
198¢

199
2000
2010
2020
2030
2040
2050
2060=
2079
2080

2090

2100

2110

2120

2130

40
2150 FIN4
2140

2170 SHIFT
2180

2190

2200

SRL
SRL
SRL
S5RL

ALD

RET
BIT
RET

BIT

IR
SET
RES
10R
LD
SRL
RL
Lo
SRL

SAL

SRL
ik
LD
SRL
SRL
SRL
RL
BIT
h
BIT
IR
(4]
RET
RL
RL
RL
IR

EOH

— > O e

0
L
A
B, 17H

A, (HL)
(IY+4) ,A
AL

03H

A, 0EOH
(1Y+7)
AF

0FoM
(1Y+6) A
1, (1¥+2)
2, {1Y+0)

A
(TY$0FH) , A
{1Y+0EH) ,A
3, L1Y42)

3,(1442)
l

§,IY+0)
NZ, SHNH
4, (1¥40)
£, (1Y42)
A -
Ly {1y+0]

y [1Y+2)

ylIY+)

D EEs e D

7,(1Y+b)

NI,SHIFT -

5, (1Y+8)
N1, SRIFT
{1Y+8),A

A
A
A
FINH

176



1000 #-- - 1499 INC DE

1010 * TRANSFER 1300 DJNT EXEH
1020 # : {510 BIT 3,(1¥+2)
1030 # CHECKED TRANSFER FLAG IF - 1520 JR NI HCLD
1040 # FLAG TO BE SET THEN HOLD ‘ 1330 BIT 3,(IY+2)
1050 + ~  THE TRUNK STATUS. SAVE ’ 1540 JR 1,TPAS
1050 # CARD NUNBER AND CLEARED. 1550 LD H,IEH
1070 ¢ PROCESS INTRA CALLING WHEN 1340 LD A, {IX+5)
1080 ¢ COMPLETELY, TRANSFER THE 1570 ADD A,70H
1050 ¢ OLD CARD NUMBER TO CALLED 1380 b L,A
1100 # EXTENSION 1590 . LD A, (IX+B)
1110 #--=mmemammmmemmcmemomssemoom—m— 1600 crL
£120 .0R  0BOOH ' 1610 AND  (HL)
1130 .TA  0BOOH 1620 0 (HO),A
1140 L0 IX,iFQO0H ‘ 1530 LD HL,IEOCH
1150 LD  DE,Q010H 1540 LD A, (IX+5)
1140 LD B0 1650 CPL
1170 TRANN PUSH IX 1580 AND  (HL)
1180 PUSH DE 1670 LD [HL),A
1170 PUSH BC 1580 JR TPAS
1200 BIT &, (IX+0) 1690 HOLD LD H,1EH
1210 JR  1,TRANX § 1700 LD A UIY+D
1220 BIT 0,{TX:0] 1710 ADD A, 70H
1230 JR  I,TRANX 1720 Lk "L,A
1240 BIT 1,11X+0) 1730 LD A IV+R)
1250 JR  RI,TRANX 1740 JR (HL}
1240 RES &, LiX+0H) 1730 LD (KL ,A
1270 SET 4, (1%42) 1760 LD HL,1E0CH
1280 RES 0, (TX+i) 1770 LD A, LiY+H)
1290 ¥0R A : 1780 OR  {HLI
1300 €0 {IX+0BH),A 1790 LD [HL),A

- 1310 LD (IX+0DH),A 1800 BIT 3§,{IX+0)
1320 PUSH 1X 1800~/ JR 1,TRAN
1330 POP HL 1820 LD A, {1X+8)
£340 LD “H,1%H - 1830 CPL .
1330 PUSH HL 1840 AND (HL}
1340 Pop 1Y 1830 LD (HL),A
1310 PUSH IX {850 TPAS | "BIT 5, (IY+0}
1380 POP HL - 1870 JR1,TRANK
1390 PUSH TY ‘ 1889 LD HL,LECCH
1400 POP~DE+ 1890 LD ALIY+S)
1410 LD ©B, 10K ! ' 1900 OR ~IHLE
1420 ERCH LD A, (HL) 1910 © = LD * (HUMA
1430 PUSH AF 1920 TRAN POP BC
1440 LD A,{DE) _ 1930 POP DE
1450 Lb  (RL),A 1940 POP IX
1440 POP AF 1930 ADD IX,DE
1470 LD {DE),A 1960 DINI TRAMN

1430 INC HL _ 197¢ RET



£000 #-----

1010 +  TRANSFER ON HOOK
1020

1036 +  TRANSFER CALLINS STATUS IN
{040 +  CARD NUMBER TO CALLED CARD
1050 ¢

1040 .0R 0BBAK
1070 TR 0BBAH
1080 Lo It,1F00H
1090 L9 DE,0010H
1100 LD B,10H
{110 O4TR  BIT 4,{IX+2)
1120 IR I,0HTRY
1130 BIT 1,11X40}
1140 R 1,0HTRI
1150 BIT 0,(1%+0)
1150 3R NZ,OHTRI
1170 PUSH 1X.

1180  PUSH DE

1190 PUSH BC

1200 PUSK 1

1210 POP HL

1220 LD H,198
1230 PUSH HL

1240 POP TV

1250 BIT 5, (1§+0)
1246 R 1,0HTR2
1270 BIT 7,(IXel)
1280 R NI,OHTR3
1290~ PUSK 1Y

1300 LD H,FH
1310 LD L, (15e5)
1320 PUSH HL

1330 POP IV

1340 L0 D,(Iv+4)
1350 L0 E,(IV+7)
{350 POP 1Y

1370 LD (IY+4),D
1380 LD A,0CK
1390 ANEE

1400 Lo E,b

1410 LD B, tI+7)
1420 AND OFSH
1430 R E

1440 LD (IY#7) A
1430 BIT b6, (1x+1)
1450 R 1,0KTR4
1470 RES 4, (1Y+0)
1480

RES 0, (IY+0)

1490
1300
1510 OHTR4
1320 GHTR?
1530
1340
1350
1360
1570
1580
1590 GHTRL
1400 DHTR&
1610 OHTRI

1620

1630

1640

1650

1640

1670

1680

1690

1700

1710 OHTR2
1720

1730

1740

1750

1759

1779

1780

1790

1800 CLR1
1810

1820

1830

1840

1830

1850

1879, CLR2
1830

{890 .
1900

1910

1920

1930 OHTRS
1540

1950

178

SET 1,11¥+2)
3R OHTRY
RES 4, (1Y+2)
LD D,IFH
LD E,LX+5)
PUSH 1Y

POP HL

LD BC,00104

- LDIR

R OHTRS

JR OHTRS

R OONR
BIT 3,(IV+2)
R 1,0MTR2
LD H,IEH

LD A, (1V45)
ADD A, 70H

LD LA

LD A, (IV+B)

‘CPL

AND  (HL)
L0 (HL),A
LD %L, lE0CH
LD A, (1Y44)
epL

AND (HL)
LD (HU,A
PUSH 1

POP HL

LD B,I0H
XOR A

LD (HL),A
N HL
1IN CLRIL
PUSH 1Y

POP, HL

Lo” B, 10H
XOR A

LD _(AK,A
ING L
DJNI CLR2
POP BC

POP DE

PP 1N

ADD IX,DE
DINZ OHIRG
RET



1000 #
100 2 SECD
1020 ¢
1030 # SUSPROGRAN OF TRANSFER
1040 #
1056 .OR OC70H
1040 JRA OCT0H
1070 L 1X,1FO0H
1080 L0 DE,O00L0H
1090 L0 B,Ii0H
1100 SECO  BIT 4, (IX+2H)
110 Jr  2,SECOX
1120 BET S5, ({IX+1H)
1130 JR  NI,BUSY
1140 BIT 1,(IXs2H)
1150 JR Z,5ECOX
11860 BIT 0, (IX+(H)
1170 JR 1,HOLD
1180 RES 1,{IX+2H)
1190 SET 4, (1X+0R
1200 RES 4, (IX+2H)
1210 LD H,IEH
1220 LB A, (LX#5H)
1230 ADD  A,70H
1240 td L,A
1250 Ly A, LIX:EH)
1240 crL
1270 AND {HL)
1280 LD (HL),A
1290 JR  SECOX
1300 BUSY RES 5, {[X+1H)
1310 SET 7, (1M+5H)
{320 JR  SECOX
1330 HOLD tD  W,IEH
1340 LD A, (1X45K)
1350 RDD A,TOH
1360 b LA
{370 LD A, (IX3BH)
1380 R (HL)
1390 LD, [HL,A
1400 SECOX ADD, IX,QE
1410 DJINE SECO

RET

1420

179

- ——

1000 #---
1010 #
1020 ¢
1030 #
1040 #
1050 ¢
1060 ¥

NLTF

LOAD CONNECTING DATA IN
CARD NUXBER TG SWITCKING
NETHWORK

1070
1080
10%0
1100

- 1110

1120 HLTF!
1130
1140
1150

1150

117¢
1180 HLTFZ
1190
1200
1216
1220
1230
1240
125¢
1260
1276
1280
1250
1300
1310 MLTNR

1320
1330

1340
1350
1360
1370

WOR 070CH

TR QFOCH
LD  HL,IEDOH

~ LD E,I0H

XOR A

LD (HL),A
INC HL

DN BLTF1

LD IX,1FO0H
LD  DE,00%0H
LD B,10H
BIT 5,(IX41)
JR NI,MLTNX
BIT 5, ([X+0H)
R 7,HLTNS
BIT 4, ([X+0H)

JRZMLTNX

LD  HL,lECOH
LD A&, (N7
ADD AL
L LA
L0 A, 010
R . (HUI
L0 (KU ,A -

ADD 1X,DE

DINT KLTF2
LD DE,lELOH
LD  HL,lEDOH
LD  BC,0010H
LOIR

RET



1000 #

1010 ¢ CRTRK

1620 &

1030 # CLEARED TRUNX STATUS IN

1040 TRUNX BUFFER

1030 #

1080 ,OR 02B8H

1070 .TA OABBH ~
1080 L2 X, 1FO0H

1090 LD DE,00L0H
1100 L0  B,10

1110 YR A -

1120 CRTR  OR  [IX+4)
130 Abd 1X,DE

1140 ‘KL CRTR

1150 LD  HL,1EQCH
11460 R {HL)

1170 L0 ({E0AH),A
1180 - RET

1000 +

1010 # L0AD TRUNK
1020 # :
1030 HOLD TRUNKX STATUS IN TRANS
1040 # FER PERIOD
1050 # , —
1040 .0R GADBH
1070 .TA  OADBR
1080 LD HL,1ERGR
1099 LD  DE,!EQEH
1100 10 B,024
1110 Lo LD A, (DE}
1120 0R - (HLI

1130 LD ~7{DE} 4A
1140 ING HL

1150 INC » DE

1140 BINT LOoP

{170 LD A HEIEH)
11§¢ LD [(1E30H),A
1190 LD A, {IEOFK)
1200 LD (1E41H) A
1210 LD ~ DE,1E20H
1220 LD HL,1EECH
1230 LD BC,0010H
1240 LDIR

1250 RET

180
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- Pl
5 9.1 Irag1snlusunsa INITIAL

‘JINiT l

{ LOAD STACK FOINTER|

RESET |SW. o

[_ CLEAR = MEMORY

[ LOAD :LOCK UP TABLE

2

FILL WATCH-DOG AJ

1

[— CLEAR "INTERUPT

Y

[ﬁ"JUMP MAIN FROG




183

8 I's
<Uh 3.2 Tvarg1selusiingy TEMPORARY

_ TEMP

" { INCR. STACK POINTER

JUMP MAIN




A ¢
sun 3.3 TvargasnIusinsy INTERRUPT SERVICE ROUNTINE

ISR

SAVE REGISTER

é’

7
'_ lllﬁ \\\\\

HUH?ﬂﬁﬂgﬂﬂjﬂiz

ammmmx@nwmaa

184



165

®

“UPPER STACUE YES
AREA

YES

Y

JUMP START

| ' )
AULINENINYINg
AU INYAE



186

2 ¢
suit .4 Tiangrsalusunsu LOAD STATUS

| STATUS

/A’A l\\\\\

s
E; _' ,

TN INUNNINGAY



5UR 3.5 Tr&mﬁﬁ‘nmsun'm HOOK_CHECXED
»

HCHK

b

SET In BUFFER
SET Tn-1 BUFFER

SET CARD ABDRas

|

SET INCR.
SET /COUNT,

PUSH COUNT
SET ‘COUNT

187

SET DIAL

:

SET OFF HOOK

SET CALLING

CLEAR TIMER

®EG



CLEAR TIMER

Te
I

'SET ON HOOK

>3
o ]

DEC COUNT

COUNT = @

NO

188

POP COUNT

! B

PEC. GOUNT

:

INCR. CARD

NO
COUNT = @

RETURN




- ¢
sl 3.6 1wa1813nlUsunsy PERIOD CHECKED

NO

NO

ééé

SET FIAG

INCR. BIAL COUNT

@ ©

PDCHK

SET PERIOD BUFFER

!

SET CARDADDR

X

SET COUNT
SET [INCR

- 189

- -

PUSH COUNT

!

SET COUNT

NO

&N HOCK

@

Tn_ o i -

DIALLING NO

CLEAR DIAL




SET
DIAB COUNT FLAG

"LEAR PULSE BUFFER
RESET COUNT FLAG

!

©

190

EED

RESET DIAL FLAG .

v

CLEAR COUNT
BUFFER

j

SET DEALLING:

FLAG

:

CLEAR FTMER

b 4

SHIFT Th BUFFER

;

SHIFT T BUFFER
n-1

COUNT = @ ). o
POP COUNT
DEC COUNT

COUNT = § NO

RETURN




b .«
suh 3.7 Tvazgrsnlusunsy PULSE

| PCOUNT

COUNTER

SET CARD ADDR.

SET INCR.

SET/COUNT .

191

PUSH COUNT

!

SET COUNT

PULSE (PERIOD




®

| RES

ET PULSE COUNT
FLAG

r

YES

INCR PULSE COUNT
SET PULSE COUNT FLAG

®®

WO

&

SHIFT BUFFER

4

INCR CARD
DEZ COUNT

POP COUNT

'

- DAC COUNT

NO

RETURN

192



2 p ’
UM 3.8 Trarz1anlusinsn FIRST BIGIT

FDGT

SgT" CARD ADDR.

1

SHT) TNCR.

1¢

i sER | | couTs |
bY
65 [HOOK NO
DIATLING 1O N
~— o
. PULSEJEINISH .
1O
FIRST DIGIT .
: res
S RESULY = £ b
' vis SET
QU GOTHG
vis SET
| TRANSFER -
fES SET
SPECIAL
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Yes SET
INCOME

YES SET
INCOME it

’ SAVE }
s57| BUSY RESULT

oo "\

CLEAR
PULSE BUFFER
A 4 ]
v

1

RESET PULSE FLAG

i

INCR, CARD
|~ DEC. COUNT )

Join)




195

guﬁ 3.9 THa1g19aTUsunss INTRA - OFFICE

INCHK

SET CARD ADDR.
1

SET INCR.
!

SET COUNT.
—J

INTRA NO N

NQ

ON-HOOK

DIALLING .

TRANSFER YES —

|

RING BACK

Y

BUSY

1

3
INCR. CARD ]
DEC. COUNT

No COUNT = ¢

=]




M ¢
51U 3,10 Traag1snlysunsn TONE BUFFER

TBUFT

SET TONZ ADDR.

SET BUFFZR ADIR.

il

J3ET | COUNT,

RESET BUFFER

Sl BURFFIR J

l

NO .

1
SHIFT BUFFIR
INCR. | ADDR.

DEC. COUNT

RETURN

196



‘: ¢
5UW 3.1 Trargrsaiusunsy LOAD TONE

l TONE I

h

CLEAR BUFFZR

1

SET CARD ADDR

SET |INCRe

SET- GOUNT.

ey

PYSH  COUNT
! SET COUNT.

4

CLEAR REGISTER

Y

LOAD STATUS

t

GRID

1

LOAD TRNFH

.

—
LOAD RING BACK

|




LoD BUSY

SET BUFFERADDR.

g

POPR-.COUNT

NO

SHIFT BUFFER

‘ .

OR(BUFFER

LOAD MATL 30X

RETURN

198



¢ ¢
313»‘1 a.12 Idalgisnlusunsy RINGING TONE

RGRC.

3

'CLEAR BUFTER

L #

SET CARD ADD-.

i

SET, INCRa
SET COUNT

s

PUSH COUNT }

SET COUNT

RE

CLEAR » Ae

-

TOAD STATUS  INTO Ae

w

1

y
SHIFT A
J

1 ,

GET RECALI, STATUS

-

199



NO

SHIFT A

©ET RINGING

R

INCR.. « CARD

DEC” COUNT
COUNT = @

THCR. | BUFFER

|

pOP- COUNT )
DEC COUNT

NO

'AND STATUS

!

OR BUFFER

!

LOAD SWie

¥

RETURN

200



S ¢
JUh 9.13 TralEysrivsins INTRA CHECK

INCK

[

SET CARD ADDR .

p—

SET INCRe.
SET COUNT <

NO

201

m

NO

~ PULSE .FINISH

NO

b

—2 DIGIT

4 TIME (SHIFT (LEFT
| 1N 'RESULT BUFFER - |

[ 0
FILL A _NEW RESULT

IN RESULT BUFFER

\

CLEAR PULSE COUNTER

CLEAR BPIALLING FLAG

r’




AULINENINYINT
ARIANTAUNIINGIAE



4 ¢
sUN 3.14 Tvargnsnlusunsn INTRA MANAGED

SET CALLED ADDR.

|

)

§
CALLED BUSY YeS
T INK BUSY pES .
. ¥
LINK, LOOK. UP SET BUSY
: 8
SAVE LINK STATUS RETURN

i

—

Ny

SET LINK STATUS

i

SAVE CALLED ADDR.

e’

}

e

\

SAVE CALLING ADDR.J

1

y—

|

DATA LOOK UP

!

SAVE BATA STATUS

e

|
®

203



CALLED DATA LOOK UP

- AUy

ARANN

=T
Wz
T

e — '

SET CALLING RING BACK

;s'r éALiBD RINGING

FLINN

CLEAR COUNT BUFFER

1

—

RETURN

a5 .
TaGE

204



205

5Un 8.15 T#azg13mlusunsy CALLED ON FOOK

CEQHK

SET CARD ADDR.

SET TNGR.
SET| COUNT
oN lm NO
NO
/
NO
RINGING

NO *

SET CONNECTED J

!

SET CALLED, CALLIﬁ

L

! .
( RESET RINGBACK ‘]

® @




: 6
AULINENINYINS

AN TUNM NN Y



207

i ‘. < i
in 3,16 Tvangnsalusunsn MAIL BOX TRANSFER

MLTF ‘

CLEAR 3JFFER

SET CARD ADDRe"

SET |INCR.

i

SET COUNT

‘N\NE“‘si_ .

ON HOGK

INTRA

HNO

CONNEZCTED

LOAD ADDR. BUFFER




208

LOAD SWi ADDRe

.%“
’

age Iy
D% 2
¢

-_':-»j:‘ff fi-" 2

-9 3

COUNT = ﬁ :

ﬂUEJ’J‘Vl INYINT

amaﬂ(nmmnwmaﬂ '

( RETURN
. st




209

2 ‘ ,
sUh 9.17 Tva1Z1saTUsunsy ON HOOK CHECKED

ONHC'I

Y

SET CARD ADDR.

SET INCRs

!

SET COUNT

BESET
ON HOGK




ﬂUEJ’JVIEWIﬁWEJ’]ﬂ’i

. qmmnmum'mmaﬂ



. ,
sUn 3.18 Tvaigiselusunsy OFF HOOK CHECED
»

INONH l

SET CARD ADDR.

i

SET INCR«<

{

SET | COUNT

\

©

© NO
. OFF -HOOK
“OUT GOING YES. .
YES
TRANSFER >
NO INTRA
YES -
BUSY
YES
RING BACK
%0
CONNECTED

®

®

211



1///.‘ ll\:\i\\

/SN

lﬁ%'q\

ﬂﬂﬂﬁﬂﬂ%@ﬂﬂﬂﬂi '
WA TN AN




i

SET CARD ADDR.

:

SET TiCR.
SET COUNT.

.QUT GOING\

-
su? 2.t Tdaagaslusunsu OUT GOING TRUNK

NO

{ QFF HOOK

CLEAR TRUNK

SAVE TRUNK ADDR.

FIND “SWN"~ ADDRa

SAVE SWN ADDR.

1

SWN DATA LOOK UP

® - ©

SET | BUSY

L




| ///E l\\\\\\

_-'m\

ammﬂ s inengy

RETURN




[
-t
gﬂu 3.20

4
Ivard1snlysunsn OYT GOING JUNCTER

oGJut

SET CARD ADDR.

SET COUNT, 1

}

SET INCRs

CLEAR TRUNK

i

CLEAR. BUFFER

CUT GOING

THCOMING

- CONNECTED fip

—

SET TRUNK; BUFER

LOAD SWN DATA

OR DATA




7/l \
77/ RN

/%E@Eﬁ\

1878 8




- P
s 9.21 Tvargselusunsy INCOMING

INCM

b

OPERATOR
LOOK UP TABLE

SET HIGH ADDR.

l SET OPERATOR
CARD

217

F‘Paoowc\ Y=S

OB. O

“O2.oN_HOOK

YES

" YES
oo iae |-
CCTE
SET CONNEC .
h
RESET RINGING TRK Ca -
® © O®



®

CLEAR BUFFER

1
LOAD PULSE STATU

IN- BUFFER

YES IIIIII
R

i

SHIFT BUFFER |

SAVE BUFFER

RETURN

©

TRK D. CALLING

RETRUN

r

TRK D

218

r

SAVE TRUNK STATUS

:

FIND SWN ADDR.

:

SAVE" SWHN. "ADDRe

5

SWiN., DATA LOOK UP

$

SAVE TRUNK ADDR.

!
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