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ABSTRACT

This thesis descrited about design and construction Automatic
Telephone Exchange by microprocessor control network that design for
the connection the telephone from originate to destination with out
the operator

The Automatic Telephone Exchange can operate in the mode
extension to telephone or telephone to telephone. The single chip
8032 has been use for the CPU of this systenm » the operation status
can be record such as timing data, originate line, destination line

and line service charging by interface in the printer
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TELEPHONE SET .
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770 4 5 6
852 7 8 9
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FREQUENCY Hz.

BUTTON | GROUP 1 | GROUP 2
1 697 1209
2 697 1336
3 697 1477
4 770 1209
5 770 1336
6 770 1477
7 852 1209
8 852 1336
9 852 1477
* 941 1209
0 941 1336
# 941 1477
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STORE ANALYSIS | |{RECEIVER
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C : CONTROL UNIT
S ¢ SWITCHING UNIT
SSN : SUBSCRIBER SWITCHING NETWORK
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2.5.2

2.5.3
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Signalling) Lﬁuaﬁﬁv11
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A-sub - 411% twauWUTunaunwiaLﬂTW"nawaumﬂmﬂnnﬁﬂWTLTan
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ﬂﬁﬂ1ﬂ (END OF SELECTION)

2.6.4 NITADLRUNINAUNL WAZANEUNIUN TER 9
J v o« v - v v 192 «f < £y 4
gauntaasuiatalumine  2.4.4 NLIUTHRBILATANNITAALNL  L1AYRIN

Y] Y] . a 4
quaﬁﬂauanLﬁugnizﬂﬁnﬂiaﬂxﬂun A-sub

(Y] ]
2.6.5 N1TABUTUNITLTENDAN B-sub .

e
=ae

FuRia 1130077 B-sub angaau?unw7L?an NIRAIANIZALTUNT A

- ﬁwnw7ﬁa§mm1mt?ﬂnuasdqﬁmmﬁmnizaqaan

- NIN17ABLFUNIIAUNUITENIIY A-sub UAE B-sub
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2.6.6 N1TLANFUNLY
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Hrag19unun1738 Signalling

TRAFFIC TYPE 1 LT TRAFFIC TYPE 1

R2D MFC | (O— R2D HFC

R2D MFC

C
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A t—— Dial pulse or

Push button signalling
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LE : quﬁﬁﬂﬁaQBu (Local Exchange)
LT : quﬁﬁsunusau (Local Tandem Exchange)
PC : Primary Center (Toll,Transit Exchange or Zone Centre)

SC : Secondary Centre (Transit Exchange or Toll Centre)



o4 d, v '
179N 3.1 udaedagantrlunTwdanuugn g q

Signal Traffic type I | o Notes

Seisure —_ X X X

Seisure - X X X Signal not

acknowledgdement used in ;11
systems

Answer - X X X

Clear—hack - X X

' Clear forward —_—— X X % C

Reléase guard —g— X X X Signal not
used in all
systems

Blocking -t X X X

Metering - X

Forsed release ~ag— —— X

Operater signal — —ga ¥

False answer -—a—0— X
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3.6.1 DC Line Signalling (Continuous Signalling)
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DC Line signalling (continuous signalling)
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3.6.2 Discontinuous Line Signalling

b
Aoy
q

. . p Ao | ﬁ / . -1
Line Signalling uuuudnqiascdanuaeaydtiugag 9 (Pulses) Hyanaz

4

Vs oill ( U | SR 7] o
THNUIIITNISCINANTIHIUARITNTANBAAN  T9azdddaaantuiagdd FDM nia PCH 1w
9
4 s v :}d o4
J¢Ul  FDM #7a Carrier Frequency ﬁmmwmnzgndqiuiﬁnaq Tones tHNHA2INDAY
£ k1 U*

TudIunTauand L da9ua (2400 Hz Wia 2825 Hz)
b ]

' 2 o 4 o
donnandsaantdy 2 Ansaie Al Aagadu (Short = 150 ms)  uax
1 d L}
graany (Long = 800 ms) ﬁmmﬁmqsgndqm1uﬁwanuanaanﬂ1§w1naﬂﬂﬁmmﬁmnﬁaﬁ

5 S o4
Aa @418 E (EAR) uas g18 M (MOUTH) ﬂ@uaﬂﬁﬂugﬂn 3L

a
=L

azd

quaws b2 <<:::::: Ay

4 ; o
7Un 3.11 Line Signal &YW ud1a E & M
9

iy o e



X o : . " . .
A1T149N 3.2 udagianday Discontinuous Line Signalling

Line Signal Duration (ms I 20%) Direction
Seisure 150 Forward
Answer 150 Backward
Metering 150 Backward‘
Clear back 800 Backward
Forced Release 800 Backward
Clear forward 600 Forward
Release guard 600 Backward
Operation’s 150 Forward
Signal
Blocking Continuous Backward

AMANTIND 3.2 azLﬁuiﬂﬂanuwuwanaqﬁmmﬂquﬁuaéﬁudaqL1&11un17§q
Pulses (Short/Long) HAENANI N1 TRY vd1 Pulse 150 ms Tuidng
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uanawnﬁuﬂawnuuwﬂnaqﬁmmﬂmﬁqﬁuaéﬁuéﬂﬁunaqﬁmmwmﬁdqﬁauwﬁwﬁ (f1 150 ms
Pulse  qufifn1y  Backward Adandsdnia Ansver aszinarumuna iy

Metering pulse tiuau



5.6.2 Continuous Line Signalling
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4 [a)
R1T790 3.3

Signalling Code For Digital Line Signalling

Signal Code
Direction
No. Name . Forward =} backward )
1 Idle 0 1 0
2 Seizure 0 1 0 Forward
3 Seizure - 0 1 1 Backward
acknowled<ement
4 Answer 0 0 1 Backward
5 Metering 0 0 ! 1
1 L 1(150 ms)
0 1N -
6 Clear-back 0 1 1 Backward
1 Forced release 0 0 0 Backward
8 Clear-forward 0 0 g 1 forward
1 1
] Release-guard 0 1 0 Backward
10 Blocking 0 1 1 Backward
11 Operator signal 0 Forward
0(150 ms)
0

af, bf

ab, bb

i

Signalling channels

Signalling channels

N & IS

in forward direction

in backward direction
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nTRvinaainfia As dq%aLwaqﬁmmﬂmuannwuﬂanadggnLiﬂnLnﬂuu nan’Iniuy

n19amdatanIeigwmasadefauia Backvard 8 (aniSufuuna Buzzer Tone)

J Vo ) < 4’;: c
twaTnaaa 1WA N1 70 Tun 1 TR e farann1n i RAAAIUAIINTIALTIALAIY
1 1 . . [} 4 o
uuuautun198y  Register Signal qzﬂa?uzﬂnao Code 1zuun?§1uﬂa1uu Aa MFC
(Multifrequency code compelled) 7Tvuu Register Signalling &vudaedu
4
:ﬂﬂ 3.14

BACKWARD SIGKALS

<§+\\ DAANRARVGY

MOTOR

TUfl 3.14 a9 Juoe Register'qudﬁaﬁﬁﬁ ARF (Motor Driven)
:
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Register Signalling Systems

DC ||Common Channel||DC or 1-Freq,AC/VF|| Multi-Freq,VF 2-Freq.VF

Code pulsing ||CCITT No.5,7||Decadic pulsing||Pulsed Compelled

L

MOM, Code| {Loop Code||Forward||Backward||[CCITT No.5

LHE, HFC

Siemens BPO Rotdry AGF CCITT R 1F CCITT No.4

MF Socote 1H4CCITT R2 MFC

K " . . . ”
Eﬂn 3.15  n17Wemn1Ta88 Register Signalling (31nzZaavuna)

. Y B
walaine = CCITT R1 (Regional 1) Lﬁuszuu Signalling n1¥uatuintimia
. . o w 1
CCITT R2 (Regional 2) Lﬁuizuu Signalling n?ﬂ?unwﬂ&ﬁudauTwm
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. o4 .
3.7.2 gid1TnAluiaga Register

' od ' ﬂ - L - . . .
1@ TNEY duvaanidu 2 nAn1e A2 NnANNNRTY (Forward Direction)

’

WAENAN19NAY (Backward Direction)
) ‘4 ) <~ . . []
(1 31MFV1INAITUNANI9ATY (Forward Direction) laun

fl. Address Information
1 o . a :
ﬁmmwmuaquLannuwanaqggnxian (B Subscriber) wiagiumiivpatian
L’ < ¥ ’.f 4 ﬁ 4 e ﬂ [
L HRE: TS 1uu1qn7mtannuﬂaLwaquuaqagnLUaauL WLAIUNEAY  WTBa193L L URTHE
. Bk 4 4 . .
Route WL (Special Routing Code) iiu LHAMNULATANI8LHAAANITNAR Y

Uieind (International Pretix)

1. UTuLﬂﬂNLﬁ1dWELTﬂﬂ (A-Subscriber Identity) tﬁuanﬂﬂ1nuannau1

LnaunuwLﬁﬂdwaLian1Wtﬁquﬁﬂﬂ1"Lnn1a L wLﬁ1ﬂ11uﬁ1 STD Coin box Lﬂuau

-

Y3 o \ . o (E
A. End of Selection ¥1unTAANN1TAY A-Number waztudan TNy

@

Y ] . ; 4 ,
AT ITUIULATNN BT ﬁmmﬂm End of Selection qsgnﬁqﬂﬂéva LWauaniI

ﬁuﬂaautanuaa

(2) 3178177uNAN 1 9nAY (Backward Direction) Mauf

v 4 V) v
n. ﬁmwwmaququ (Control Signals) qddviwauaniu Register au

N9INTIU91 rRavFI¥unaastTdatly

1 o ) 1 . ' 13 2
1. 31d1TAUANTANTINGT nTRENTERVIATNAY LT L nTd Route (eudu

Vot v < a4l 4
TuRIEAAEIL MTa993T7A1871H 219 uiaa1adq1un1mnnLnﬁtaatﬁa5u1uquﬁwa
1]
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v
A. ﬁmmﬁmauqanﬂ11§an (End of Selection Signal) gndvaintudna
o Ve o, ) v y o .
yatenia naqawn1ﬂ1u311ﬁ11naﬂLﬁuﬂﬁﬂuﬂWTRaﬁiuuaq Hunanszinli Register
N _ . Do o M
nﬂqawuquﬁﬁaaunﬂe (Outgoing) QnaﬁaanuazLﬁunﬂoxﬁaqgngnﬁaﬁdnu Hanae

¢

¥ f Vv
uanﬁnwwnaqaLﬂwdwagnLTanaaa

™ ] <
3. HmmﬁmuananwwnaqgnﬁwdwﬂgnLian mqunaazLﬂuﬁmmﬂmQaﬁwa waznqil

az;ﬁuﬁmqnmﬁuﬁa (1uda A.)

3.7.3 wAnnaTTusaasinain Register

1 - 4 ' o
1un17ﬁanﬁ1tTann§a¢uﬁuquawanaﬂaquﬂﬁs nﬂidqﬁmmﬁm Register 13a

mivaantdy 3 wuy Ae

_ (1) duuy Link by Link

Originating Local Transit Ex.1 Transit Ex.2 Terminating Local

Exchange Exchange

A r 1 'y 1 ‘\\7r ?

|

N |CS CR |CS CR |CS CR
OQutgoing Local Inc./Outg. Inc./0utg. Incoming Local
Register Register Register Register

4 . .
Zﬂn 3.16 n178vMuY Link by Link
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ﬁmmmeaﬂuunﬂﬁ?uu1ﬁ1n§n?snazgnLﬁu?u Register maviudna () wily
awn&immwm#tﬁuﬂu Register asgndq1ﬂ§qquaqaﬁa1ﬂ Tasatfadade Code, Code
Sender (CS) quﬁwaﬁa1ﬂas¥uﬁmm1m§1a§1¥u.Code Receiver (CR) uasuiaviiy
taownnaldiiudy  Register BRI RERE n¥eandu cs naqquﬂﬂaéad1u# 1 s
ﬁqﬁmmﬁmﬂuﬁqquaﬂsdadﬂuﬁ 2 Tnﬂawﬁﬂﬁagaﬁxﬁuﬂu Register faviaiuiag

. y
n1T9AEnn L udae A uuuuauﬁqquawaﬂawsnnq

}‘ 1 H -4 H 4
nTReFAnauLE  funnadaduasdiefagintunntul 3vineastas i

4 (V] . . 4!0 ovg t
niﬁnquﬁwana1ﬂ§15uu Signalling nadnutil RIRUTUABUN VTR T IRU AR AT

Tl 3.17
Outgoing Transit Transit Terminating
Local Exchange Exchange 1 Exchange 2 Local Exchange
)
cs CR
1st digitaL= [ 1st [
focacacl \ =g
Last digital cs CR
Last 1st Cs CR
—_— - 1st [
Last 2
Last
E.of sel.
E.of sel. + l
L 1
J E.of sel.

Tone 3 _ Ringing

A
J

o . o . -
TN 3.17 ardun1Tasfyanauuy Link by Link
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(2) -§9UWuu END TO END

Outgoing Transit Transit Terminating

Local Exchange Exchange 1 Exchange 2 Local Exchange

A v Y ~ g
)y T
M |CS CR CR CR
L I
!
1st digit __r

Last digit g% CR
Digitsl,z_I * CR
CR
Digital.2
Part of N°.

End of selection

| ™R I

Tone 3 _ Ringing

A

zﬂﬁ 3.18 END TO END SIGNALLING
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1u15uu§ CS naqquaﬁsﬁuanasdqLannu1aiwuaunﬁq1ﬂ§¢quﬁﬂaéad1uﬁ 1 ﬁ
watﬁEQﬁazﬁwﬁﬁquﬂwaﬁtﬁanLﬁunﬂqaaniuﬁqquﬁﬁﬂﬁa1ﬂ1§ #¥93 04 CR EREERE
Aadaun 1 azandaaan w?auﬁuﬁqdanﬁnaqquaﬂaazﬁﬂnﬁidadﬂuﬁﬁ ( Through
Connect )  wivatniu cs naqquﬂﬂaﬁuanasﬁqfanuuwsa101ﬂ§qqnﬁwaéadwuﬁ 2
wnTefy CR naqquﬁwa# 2 fiaaan uazﬂinﬁnaqquﬂwaﬁ1n11éad1u1ﬁ CS pasyusna

4. o
ﬁunﬂqqquLauuuwanawnﬁun101ﬂaq CR naqquﬁwaﬂaﬂsan

Tun1TR9MUY  End to End immﬂmazgndqdwuwaﬂsﬂaq Taga1Aan15naaTy
[ b1 I's [ o i H
Tﬂaqudﬂaﬁauwu nﬂidquuuuqﬂnim CR naaquﬁwsaaw1uasgnaﬂﬂ¥q1u?uﬁqqﬁu I
e ] ™ o . o 4 -1 s
faualnsa  CS 1ugnqu13qwu a@uu?qnn?ﬁﬂﬁsnsaqﬂnima41ﬁ TruuLN1a31ia
§
4 . . 4 £y v (u 1
AT9IN  Signalling n?ﬁaadLﬁussUULaﬂqnumaaaqnﬁuq uazgﬂnimiuﬁQﬁmmwqu
v of o a 1 o R ‘da
RBINAINFIN1TDTUN1TTUR L duadq9a LHTIETEEE NI INFRANRefalnR

o <4 ¢
N1TAANALIAIHUYIANATNAN
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(3) uwuuudd (Mixed Signalling)

Originating Transit Transit Terminating
Local Exchange Exchange 1 Exchange 2  Local Exchange
A y— \J \d ? \d B
. | CS CR CR CS CR
.
1-st digit_>[
| cs [o:
= F cR
! 1-st digit \\
Last digit '
Last digit 7 @ CR
"7 |
Part of No.
E.of sel.
__End of selection -+ +
L 1L L

Tone 3 _ Ringing

)\

< . . .
zﬂn 3.19 Mixed Signalling
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1uuwen15nwidqasLﬁuuuuuﬁuTsniwJ Link by Link ua% End to End
4 4
aﬁniﬂn 3.19 ?”Lﬂu11 End to End 3¢ nn?ﬁaﬁnﬁu1ﬂaaun1Luanuﬂuﬁﬂsnauwun 2

kay ?mmwmﬂ1qmaiﬂqgtﬂuuuu Link by Link

3.7.4 danmuasaeduqangsuy R 2 (CCITT R 2)
(1) nanvTasnadly

Ul Register Signalling nﬂﬁaa?uaqanws 4 LT13ARTBARINLTELY
CCITT R 2 1"Uuulﬁuuuu Compelled Multifrequency Slgnalling (MFC)
- 1 t 4 o < o * 3 -
ﬂmmﬂmﬁnwiﬁquuuaaLuaq11nnqaaqnﬁn1@ (Forward, Backward) dagianydaend

[ V] YR V) < uu'u s
NNFWITORIWTAN 9 AUlA  WarNnITUIAUTBUAL N

as £ ] < t ] o [ d
AUATUNENINATY  (Forward) L 58nanagq<in | Lan LA ¥31n

L] t 1] ar 4 )
nwuﬂﬁ1ﬁ1u1mmLﬁuﬁ1Lannﬂq1ﬂ

immﬁm?unﬁnﬂqnau (Backward) ﬂﬂLTHHQﬂBHWQWuQQWﬁmmﬂmﬂ?UHN LWTEN
P
nuwnavunnn111eﬁmm1m (AU Forward) uana1nuu?mm1muaqﬂﬁﬁq3111171uﬂﬁ

ﬂ"l\lﬂﬁﬂﬂ')ﬂ

a t - 'y
qaTunaniaaTy Qnﬁqaﬂnaadq Code (Code Sender :CS) QUnTm Cs

gv ar d o)
ufslsEnaualannaTy %q?ﬁiuﬁmmﬂm Backwerd

nﬁuﬁwﬂﬂawanﬂa (Incoming) oy Forward ﬂﬂTUTﬂﬂH?TUTﬂﬂ CR (Code
Recelver)aﬂﬂ1m CR usqﬂ1~naun18n1ﬂiq¥mmﬁm Backward aaunwu%ﬂaqﬁuﬁwaﬁu

N
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(2) n1TUTEnaYL TuTRRAAY q

A 0 o o« ") R B
TUNANIIN1TRIATY (Forward) FonaTandunivUTenaua1882748 2 A2140D
4% 4 !u
FMAVIUANINER 6 A28 . 3vleun 1380,1500,1740,1850 uasy 1980 Hz.
) - i <, o v <
Fwlundniendy  (Backward) annaTResduiin Tasudssnauaa 2 A7IHN 31N
R FYR o o
B AINR T91AuN 1140, 1020, 780, 660, War 540 Hz. (FmFutdavinaldiuay
4 A L u g - -
4 anun auanteta?d ka2 860 uar 540 Hz. ) TUA1T19N 3.4 UHANNAS

7¢navaay Multifrequency Code R 2
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< ey . .
#17741 3.4 Composition of the multifrequency code R2

’
Signals Fraqusnciss (Hz.}
Ho(Humericsl]l 1300 1500 1520 1740 186C 18390 |Forward dirsction
valus = 114G 1020 800 780 560 540 |Backwerd dirsction
i+Y £ f £ f £ f index (X
aQ i = 3 E 3 -]
0 1 Z -3 7 i1 ¥sight (Y)
|
1 0+1 x Y
A 0+2 X Y
3 i1+2 X Y
4 0+4 X A
5 1+4 X Y
]
& 2+4 % Y J
7 0+7 X T
g 1+7 X Y
g 247 X T
10 3+7 X Y
11 0+11 X .
i2 1+13 i X 4
i
]
i3 a+il X ¥
]
14 3+11 A l _};_______~_~_____"____
15 4+11 X T
First frequency (indax) Second fregquency (weight)




(3)

Forward

signal

Next

forward

signail

Time

MANN1T189 R2 MFC

Traffic direction

Outgoing Pegistef
Sender receiver

unit, unit

Incoming devise
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Receiver Sender
unit unit
} H
: :
= .
7 /i ] H
\\\.\ H
- —g. — — — = e — e ——— - — - :_~_.
c
Backward
\~\\*h~\ -
== £ signal
Qi e
; AL g
___\__\.L
& -1 T i
; ;
H ;
\\\h'“\ v ]
~ o ; '
~, |
\a;\\ ;
U Sl ‘—C,
e e — T T T
Next
backward
o signal
a1T¥uRe¥aqna MFC R2 |



v
Tunaun17¥ud Ry

£
a. qﬂnTmHQTﬁanqq

o d
daMdAaluataanyn

fo _ o
b. qﬂn7m7u1ﬁaan
CS (Hu 1w Forward)
¢ <
c. qﬂnim CR L7un
. Vs o
d. aUnva Cs 16T
g N
e. qﬂnim CS nan1
e
f. qﬂnim CS AT1723
' .
g. qﬂnim CS finan
' o~ v
h. qﬂnim Cs Tu7n
( a
qunTm CS 3Ll
ferat)
UANNITHINUE4NATD
quy Forward

(Outgoing Line) Qﬂ?uTa

4 144 v 4 LY
FuUTAR (CR) wTaNNIL s

Acknowledgement) Repya

1un11§eﬁmmﬂmd1ugu
Signalling quﬁﬂﬂﬁadﬁu

o <4 '
nuNgWaNIz L RaNI9ITRAaaNT
Connect ﬁmmﬁmﬁa1ﬂ3ﬁnqu
gndqa1q1u§qquawaﬂawaan

(CR mavind1a Transit i

4 . ¥
MFC AT 20 LR

A4 Outgoing (CS) 3udsdumm Forward Code

411 Incoming (CR) M4FuAt1udte 2 A wdndanaan
(nqTdefunna Backward uuudaaﬁaqaanYU

Ko 2 A2 IMNTQn Backward

1nqadqﬁmw1m Forward

Sut# 31 ¥nna Forward fiy 2 ﬁ11u3“§ﬁ501ﬂu51
7ﬁ§aﬁq§mm1m Backward

11nqadqnaqﬁmm1m Backvard fi4 2 A27u0

- v o
Fandagna Forvard Mazdetuiaaty (lunafnsugiuas

¢ o N
T19aul e Tady Gvn

4 Vo <add '
(31n CS) ammeu7ﬂ?3ﬂ1”ﬁiﬂdﬁqﬂﬂuﬂﬂ101TRﬂﬂﬂﬂ

" o ' £
1NQWlﬁuaaQTBﬁ@@TNﬁBUTU?WﬂqNﬁﬁﬂﬂﬁWBﬂWQ?WQﬂﬂTN

Huynam 3 at o (1ﬁiw;ﬁu§aqﬁn11ﬁeﬁmm1m Seizer

ﬁ U ] d ] Ve o
Forward 3zdematiuadaunnagtaiudoginnauTuain CR

#18RauIU (Transit) §41§73uu End to End
381 CR iWavadnvLden tﬁaquﬂWﬂ Transit Fuiaz
AURA7 ﬁaﬁ%n%naqquaﬂaazﬁﬁnwiﬁadﬁu Through
Iﬂﬂauﬂﬂﬁ (ﬁmmwmQaﬁwsﬁqNHWﬂ Transit ¥ 3e

WAL TANITRAUTUTARATIAN  CR ﬂﬂQqNﬁWﬂﬂﬂﬂﬂﬂﬂﬂ

o - y
AavnauTuugyian)
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TEUUNTRIULY Coppelled Signalling wnaafy Foanafdsainia 4 s
§a¢1§¥un11aau§ua1nﬁmm1mﬂ1uqn (Control Signal) 3MMn1ehiw B nauiiamin
AR A AEAINNTOReRaTITE (RnaTant Suuen T

AT 3.5 uar 3.6 udAsAI MmN aRa TR TR | TYFuTE L ndng
(R2 Modified)

o
Vill"lﬂkﬁﬁ: : RITNNN 3.5

On recept of the B-2 signal , the orginating register
reroutes the call to the terminating area interception center using

forward signal 11 of group 1 followed by the called number.
Imnediate Chprge Information, means that A-party requests

long distance telephpne call charge immediately after the call is

finished.
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)
ANTIN 3.5 Reg

ister Signalling Forward Signals

A1 ununanas T Intunanty Forvard

Signal NO. Group 1 Group 2
1. Digit 1 Operator

2. Digit 2 Ordinary Subscriber

3. Digit 3 Coin box unit free

4. Digit 4 Reserve for multi coin box

5. Digit 5 STD coin box

6. Digit 6 Test Equipment

7. Digit 7 Line test desk

8. Digit 8 Intercepted Operator

9. Digit 9 Reserve for data transmission

10. Digit 0 Inmediate charge information

service

11. Access to| interception Subseriber with private meter
center

12. Spare Spare

13. Access to| maintenance Spare
equipment

14. Spare . Spare

15. a) End of | A-nomber NO.information about the
b) Number|not available | A-party’s category
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4 . . .
#1740 3.6 Register Signalling Backward Signals

ﬂqwunuwanaqﬁmmwmﬂuﬁdnﬂq Backward

‘Signal NO.

Group A

Group B

Group C

Send next digit of

called number

Send first digit of

called number
Send naturé of
caller and change
to group B signals

Congestion

Spare

Send nature of
caller and change

to group C signals

Called subsecriber’s

free with metering

Called subscriber’s

line busy

Called subscriber’s

line intercepted

Congestion

Called subscriber’s

line free witheout.

metering

Last party release

Send next digit of

caller’s number

Send first digit

of called number

Spare

Congéstion
Send next digit
(nt1) of called

number (1),(2)

Spare

(1) Return to A-signals after C2 and C5

(2) n is the digit being sent when the identifigation started.
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'ty
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1
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lay
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Fannadni (R2 Modified)
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(4) #7847911784 Register Signal

ny o w w1 . ¢ >
zﬂﬂ 2.21  udAYANAURITIUAY Register Signalling Tuni7i3anaiadu
FYRPN < o
navny  (Local Call) itaawnnadaaniy (B4NO.) Aa  5B87-423 (NVTTURY
. . w 1o P, '3*1 < 1 e
Register Signal 3zJudyiuay 5 digit tnIUl Aa 7-4334) gnﬁdawn €S Mdav
v o < w @ o
CR Wian (A-sub) Lﬂugxﬁﬂﬁiiuaw WRTHONL TN
- ] ) o . o o
VHB93TRAAAN (OT) A9damaiu (861zure)THSﬁquﬁﬁﬂﬂaﬂﬂﬁﬁﬁuaﬂ €S 3y
LN namungLan 7 naqn§n 1 (LR% 7) naquHWﬂﬂawanwqazaau%uﬁaaﬁmwwm
: , - oo P
310 Group A WUNALRT 1 TYHEAARSIRAeRNNELAnEatly 175U 9L FuiIzY
\ b, 2, 4 Ve, o v
JUTIATULRAWUIANS 5 @7 LuanﬁwaﬂaWHﬂWQTQTULaﬁﬁuﬂﬂqﬂnWﬂuaa (Lag 4) CR
< ' . o )
NAsFIRUUIQL A2 (RUAKIZLAT 3 1Ay Group A) ?quaniwquﬁwaﬁunﬁﬁdq
w & u N = AN
ﬂi%LﬂﬂﬁﬂdELﬂﬁﬂﬁﬂ A umsﬂuuanﬂwﬂiwuanawﬁmmwmnazQQUTUﬂiﬂmaiﬂaxLﬂuﬁmmwm
4 we w £y} ) ﬂ
3101 Group B Lua1@1una§anaqU13Lﬂﬂ§Lﬂw CS  AwAYAQUYWIN Group II silu

qUYIUANIALAT 2 (11 2 ) ?qwuwaﬁquﬁwﬁisumﬁ U8z CR  AAUNAUNNAIE B1

<o = 1 Vo s
ﬁuwanqdﬂagnsiﬂnnwo WRzTMAA L 9%
(50 A1TLHNA MR ST

< Iy o ' ~ 4w
IMNITHLI1TEA1WRTUNITRY Code LWHS 6 A NR (AW Forward) uaz 4
-Vi v " o 4! £7) 1w
A7140 (a7 Backward) nwﬁﬁawuauﬁmmﬁmﬂﬁq1a§qqaannu 15 War 6 Ay
s w 4 ﬁ Alg o o o avs, < o
AINATAL bWALUBNVTLWNINWIBRAUNIMNEY  (TAaTNAAS L WHIABINAIIUD) ﬂmmwqueﬂ
' [ 4 Y < o i }Y)
wuvaansidw Group ﬂaﬁuwuﬁﬂnadﬁmmﬁmaznuagnu Group ﬂﬁmmﬁmuuag NINAU
' -«
Forward uuqaangﬁu 2 Group fa Group I usz Group II d%uﬂmmﬁm
1 % 4 4‘4
Backward wudaansii 3 Group Aa Group A, Group B, Group C (@mwumﬁﬁﬁdﬂ

3.5 lar 3.8)

N7 INASERIMAE L TeAvAInFawna Group I fnaw  1a8 CS WazAaunSuNa
PYR : ;v & o A '
390 CR A2a&QNM Group A AAANA TR STARTARAUTUIBANHALBIUNITRNE L AT TR S
o ' v 4 4, 4
Group QﬂLURHMTQﬂﬁmmeV Backward %quanﬂﬁLﬂaauﬁmmﬂmﬂnﬂﬁﬁxﬁan11tUaﬂu

Group taun
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-::i & s 1 3 < p34 < o
Fa Backvard nandtzianzasdidtdiatien  waztiviAsunnTiunag €S
]

o ' < o o < “ Yo 5
Clun1tiudagiaaatdy  tdunnsYufauneann Group A tHa €S MA¥u A3 CS azin

] o $ 7} v w é !
nwsddammﬁmuizLﬂnﬂaﬁwLﬁﬂ TagldAd1uuu18a 8 Group II  #Wa431An CR &«

L]

9] o © ﬂ w o v

daana A3 wa7 CR asviaauniTFuidunisTudaniuann  Group II wazn1Td4n¥e

1 W
aaluazldduna Group B
’3 5 ’4 . b <y - v “: o e
Aun@  Backward nanuutzianmasuiddnaiTan uaziidagunnsSuzay CS
q

vlun175ufayinann Group © cs azinnngdeatafunna Group II T4 CR 3w

o o [ £ 2 o W o
bUagun1TTuL U Group IT  WIANNINAUNAUAIAALNY Group C

L]e0QBe)3



i
MM 4

f &1 §as wa
ﬂqﬁﬂﬂﬂuﬂﬁ%bﬂﬁmﬂﬂTﬂ?ﬁNﬂﬂﬂTﬂﬂﬂ

4.1 1M

) ¥ v o < a g
1uaauﬂaq Projeect 2 1@@7Lﬁuﬂ?iaﬂﬁjuagaaﬂuﬂﬂLNNL@NQWﬂ Project 1

N’ - U o b 787 -] a g
MasanuunlFdwrsenieunig laaanimus - f9t

~ DEASEENASIRI LAUTNS

a <«
- Fguieau

v <4 X s o é P & | 4
Toenal6L Iau lanasgaal LﬂuLuﬂqﬂﬁiﬂwwu@T§MﬂaﬂmLﬁuiﬂiéﬂqiuawuﬂﬁﬁ
oAl & A o <
AAMLULA99S WAy Solfware Program n1seatiunislu Project 1 l&fhisasnwda

Avue laane 13

D ) S0 & 9 < v < a 2 o
iuaauﬂaa Project 2 nealuady1aIn Project 1 UU TWLNNL@MﬁBﬂTﬁu@

4 a4 o §v ° E9 £ S 2 o
LwamaxﬂWTWﬂWiﬂﬂqwuimamgimNWﬂaaﬂu SR

neTREn1Taa lduIn1s 3 Digit

Qv a R VAN ngl
uuﬁﬂﬁwaﬁaqéﬂaﬂﬁusﬂWﬁ WAELAIRNIEN LT

@ o v X 4 EVAREN
YUNNLIRTLIUAU uasauéﬂLNaNﬂﬁiiﬁU5ﬂ1ﬁ

IHuSn191aanune Redial

o a 4w Aave v A
1ﬂﬂ7ﬂ1iNNWﬂa§aﬂN§1ﬁU§ﬂﬁi

I%uSn19¢atn Subscriber Busy

v a S Ead & aqre 2 a Py
IHUSN96RL UBIRFIINN 16 LFUTNSUE7
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4.9 ﬁzuuqﬂﬂaugnnﬁﬁﬁwaﬁu

gmﬂauguﬂ1$ﬁ1d1uaaaszuuiﬁ CPU 8032 .ilu Micro control lumsaanuuy

w6 Y 4 4 [Qas 4 DO&;‘/B o
18\ Hgead 1150837 Ant-32 2891580 AasLRST TeedusaldA et Basic uaw

' Zev2 o o
Assembly W6 LUNTSDANLLINL LTATE Basic

o < o <o X
ﬂ?iiﬁ Port 2839 Ant-32 Luaﬂﬁﬂﬂwﬂqﬁﬂqdjuﬁaﬂﬁin N@Jﬁ

USER

Port

Port B

Port

USER

Port
Port
Port

<~ °
4.3 797ERELAYANTINIITU

# PA O
# PB 0O
# PB O

PA O

7 PB 0O

PC O

69 PA 3 @JuAN Signal Output Relay
09 PB 6 6339@nU&Qn 0 Input

039 PB 3 AUANNNT Redial

9 PA 7 AJUANNT Write RCT
-9PB 7 AUANNTT Read RIC

ﬂau@m Watch dog

° ' o fo FVEN AV Yo a )
MIRIUZAII9508 InTHwnEe uid 7 leenLiun1saanuun 13

3@‘ dnwg d’ ﬁl a g
Solfware UUNTIYAY L AUARIAUAUADUNLLENL UUFIU « slama T

97—

v I
WIBNUNI



4.3.1 Flow Chart U&EMIZUSAUNITNIGU
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4.4 PROGRAM 71a4N7191M197Y

4.4.1 MAIN PROGRAM

10
20
30
40
50
60
70
80
S0
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280

v

A=OF800H:OF801H: PC=DF02H: OF803H
XBY(CT)=82H : C=0

GOSUB 1500

GOSUB 1000

XBY (PA) =0

C=C+1

GOSUB 1000 H

A=XBY (PB)

A=A.AND. 10H

IF A=10H THEN GO TO 50

IF C>390 THEN GOTO 120 ELSE 70
GOSUB 1900 X

GOSUB 1000

XBY (PA)=3:GOSUB 1620

GOSUB 1300

IF B=1 THEN GOTO 180

IF B=3 THEN GOTO 180 ELSE 40
M=B

GOSUB 1950

XBY(PA)=3

GOSUB 1000 : GOSUB 1300.

IF B=8 THEN GOTO 240

IF B=9 THEN GOTO 240 ELSE 40
N=B

GOSUB 1950

XBY(PA)=3

GOSUB 1000 : GOSUB 1300

IF B=4 THEN GOTO 310
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290 1IF B=5 THEN GOTO 310

300 IF B=6 THEN GOTC 310 ELSE 40
310 PRINT.M,N,B

320 GOSUB 1950 : GOSUB 1620

330 XBY(PA)=11 1011
340 C=0

350 GOSUB 1300 : X=3

360 GOSUB 1300 : R=B

370 GOSUB 1300 : S=B

380 GOSUB 1300 : T=B
390 GOSUB 1300 : U=B

400 GOSUB 1300 : V=B

410 GOSUB 1300 : W=B

420 IF Q=0 THEN GOTO 430 ELSE 460
430 GOSUB 1300 : X=B

440 GOSUB 1300 : Y=B

450 GOSUB 1000

460  PRINT.Q,R,S,T,U,V,W,X,Y

470  GOSUB 1400

480 IF B=7 THEN GOTO 600 ELSE 490
490 GOSUB 1950

500 XBY(PA)=3

510 GOSUB 1300

520 IF B=8 THEN GOTO 330

530 IF B=9 THEN GOTO 540 ELSE 590
540 XBY(PA)=15

550 C=C-1

560 GOSUB 2000

570 XBY(PA)=11

580 GOTO 470

590 GOSUB 1620

600 GOTO 30
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610 G=0 : XBY(PA)=1

620 G=G+1 : GOSUB 1000

630 IF G>13 THEN GOTO 620 ELSE 840
640 GOTO 330 '
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4.4.2 PROGRAM WATCH DOC

1000 XBY(PTC) = 1
1010 FOR I = 1 TO 10
1020 XBY(PTC) = O
1030 FOR I = 1 TO 10
1040 RETURN
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4.4.3 PROGRAM SIGNAL DECODE

1300 J=0
1310 J=J+1

1315 GOSUB 1000

1320 A=XBY(PB)

1330 A=A.AND.20H

1340 1F A=20H THEN GOTO 1360

1350 IF J4>179 THEN GOTO 1354 ELSE 1310
1354 GOSUB 1620

1356 GOTO 50

1360 B=XBY(PB) : C=b41

1370 A.AND.20H

1380 B=B.AND.OFH

1365 IF B=10 THEN GOTO 1390 ELSE 1395
1390 B=0

1395 RETURN
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4.4.4 PROGRAM SIGNAL BUSY

1400
1410
1420
1430
1440
1450
1460
1470
1475
1489
1485
1490
1492

149¢€

D=0

D;D+1

GOSUB 1000 : F=XBY(PB)

F=F.AND. 404

IF F=40H THEN GOTO 1470

IF D>13 THEN GOTO 1460 ELSE 1410
RETURN

A=XBY(PB)

A=A.AND. 20H

IF A=20H THEN GOTO 1485 ELSE 1420
B=XBY(PB) : B=B,AND.OFH : GO5UB 1000
IF B=7 THEN GOTO 1492 ELSE 1420
D=989

GOTO 1450

B REAIRE



4.4.5 PROGRAM RTC

1500 PTA=OFCOOH 8 PTB=O0FPOIH : PTC : OFCO3H

1505 PTC=0FCOZH

1510 XBY(PCT)=80H

1530 XBY(PC)=13

1533 XBY(PA)=8

1535 GOSUB 1300

1532 IF B=2 THEN GOTO 1540 ELSE 1520

1840 INPUT "FORMAT TIME = DD,MN,HH,MM,$S" D,E,C,B, A
1550 XBY(PTA)=2408XBY(PTA)=112 1 XBY(PTA)=48

1560 XBY(PTA)=226 : XBY(PTB)=A : XBY(PTA)=98

1570 XBY(PTA)=66 1 XBY(PTA)=98

1580 XBY(PTA)=227 XBY(PTB)=B

XBY(PTA)=39
1580 XBY(PTA)=67 3 ABY(PTA)=99

1600 XBY(PTA)=228 XBY(PTB)=C : XBY(PTA)=100

161C XBY(PTA)=68 XBY(PTA)=100
1613 XBY(PTA)=230 : XBY(PTB)=D ¢ XBY(PTA)=102 : XBY(PTA)T0

XBY(PTA)=102

»

1616 XBY(PTA)=231 : XBY(PTB)=E : XBY(PTA)=103 : XBY(PTA)71
XBY(PTA)=103

1620 XBY(PTA)=241 : XBY(PTB)=4 : XBY(PTA;=113

1630 XBY(PTA)=81 : XBY(PTB =113 : X?Y(PTA)=241.

1640 XBY(PTA)=82H -

1670 XBY(PTA)=226 : XBY(PTB)=98 ¢ XBY(PTA)=34 : A:XBY(PTB)
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1680

16390

1692

1624

1700

1710

1715

1720

XBY(PTA)=227
XBY(PTA)=228
XBY(PTA)=230
XBY(PTA)=231

XBY(PTA)=48

]

[
»

XBY(PTB)=98 : XBY{(PTA)=35 : B:tXBY(PTR)

XBY(PTB)=100

XBY(PTB)=102

XBY(PTB)=103

~

XBY(PTA)=36
XBY(PTA)=38

XBY(PTA)}=38

PHO.D.E.TAB(13)C,B,A ¢ XBY(PTA)=241

€c=0

RETURN
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4.4.6 PROGRAM ANSWER SOUND

1800 G=0 : X¥BY(PTA)=1

1910 G=G+1 : S0SUB 1000

1820 IF G>9 THEN GOTO 1930 ELSE 1910
1830 RETURN

1950 G=0 ¢ XBY(PA)=1

1960 G=6+1 s GOSUB 1000

1970 IF G>1 THEM GOTO 1980 ELSE 1960

1880 RETURN

-124-



4.4.7 PROGRAM REDIAL

2000
2010
2020
2030
2046
2050
2060
2065
2070
2075
2080
2090

2100

2120
2130
2150
2160
2165
2170

2180

XBY(PC)=0 3

XBY{PC)=R :

XBY(PC)=§

XBY(PC)=T

ABY(PC)=U

L

XBY(PC)=V 3

XBY(PC)I=W

IF C>8 THEN

RETURN

XBY(PC)=X

XBY(PC)=Y

RETURN

A=0

DO

A=A+1

?

GOSUB 2100.
GOSUB 2100
GOSUB 21C0
GOSUB 2100
GOSUB 2100
GOSUB 2100
GOSUB 2100

GOTO 2075

GOSUB 2100

GOSUB 2100

XBY(PC)=13 : A=0

Do

A=A+1

GOSUB 1000

UNTIL A=9

RETURN
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Terminal | Pin USER  PIV  PORT
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Reset  CPU
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199N 4.2

UHAYSIUMLG Connector HU LED uaw Function nmysmigqu

’

AU LED no. Function

Terminal

JP7-1~2 1 Jufgyn Ringing
-3™1 2 §nﬁqm1mLﬁa1ﬁéqsﬁaﬁaaéﬂﬁu?nﬁs
-5™8 3 FusviatiaalfuIng
-778 4 Redial
-9710 6 dadgen Dial Tone
-11712 5 Busy
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BUPi = UPLOAD FILE + PROG1 COMMAND
BUP2 = UPLOAD FILE + PROG2 COMMAND
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2. W1 INTEL HEX FILE %1a890013 UPLOAD  Tnglienie
”» d ‘ o ll'
BUP i-6 1ﬁuﬂaxﬁuaaunqn1ﬁa (.08 GaomrliTisunsuasun  EPROM Totiagaq

Tidsunsy  EPROM 1714

3. %1 EPROM M1 1aTMUMNG UA 199 ANT-32 Wi ¥inns  RESET

5quaéwet§ﬂu§aﬂ ANT-32 3¢ AUTO START @1uA7A9 PROGI-6 Ti3antud

A79919015 11974

ol
>BUP2 (NeAg Enter)
Basic upload with PROG 2 command

Wait 10 second for UPLOAD intel Hex-file ol e e




DUMP (Start)

ﬁﬁugunwsﬂiaga1unﬁvﬂﬂawuiwiana (DATA MEMORT) lqgi
a1

uaﬂsﬂsaﬁtgﬂnq1ﬁszuiwa 0000H - FFFFH

>DUMP 1000

Qvtﬂunwst%ﬂﬂaiaga1unﬁaﬂuﬂawuﬁwiaga AYUALIALATA  1000H

gl

EPROG

° v ° 4. o ) °
awusunwsuw1ﬂaTﬂ1un?uﬂﬁuwLuaﬂna§1uuuaaﬂawuqn Tusunsuasuy

" ‘ o L4 o o Q’J
EEPROM L1995 2864 Tﬂﬂﬁﬂﬁ?ﬂﬁﬁWﬁlﬂﬁauﬂﬁﬂG PROG 929 BASIC - 52

EPROG1

Tdsunsa EEPROM # 2864 AYETBNALANOUAIA Y PROG 1 499 BASIC-52
] [

EPROG2

Tisunsn EEPROM & 2864 @1g9aya.d50usnss PROG 2 299 BASIC-52
1

EPROG3

Tdsunsy EEPRON £ 2864 A EUBNALANORANAS PROG 3 199 BASIC-52
1 s

EPROG4

Tdsunsy EEPROM # 2864 AETOURLANOUAIAS PROG 4 999 BASIC-52
|
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EPROGS

Tdsunsu EEPROM # 2864 goudoualdnousiis PROG 5 199 RASIC-52

EPROG6

Tisunsy EEPROM # 2864 41890ual&iousids PROG 6 499 BASIC-52
L ]

EBLANK

A MTUANYBA EEPROM # 2864
£ %

DIR

o L4 o ﬂ' o ‘c: »
ﬂ?ﬁ?ﬂﬂ??k58ﬂﬂﬁ8ﬂﬂﬂ%ﬁﬂ?ﬂ1ﬂﬂﬂ8g1u E.’ROM
| 3

>DIR

< ROM NO.> < ¥%% FILE NAME %%% >

01 USERPORT

02 KMIT

03 MM58167

04 - NO NAME -
05 TESTPORT
>READY
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&gl & i Al & & ands =
toldandrds pIr swlaiy mleTasnng 7sgﬁa1ﬂa15nu71nn

L5nu09 UTUNTN ADERNAY REM 1y

10 REM KMIT
20 FOR I = TO 10

30 PRINT "I1ET RESEARCH"”
40 NEXT 1

50 END

oy A 1207281 &P 7. AL
1wt usanan 10 anﬁunwsﬂqﬁa1ﬂa ot Talan L Tulsungy
o [ 2 |a’d d -] lr’
AYUU  EPROM %39 EEPROM W29 a1 laniomihs U4 ALANNITO LAV 9

DIR 1%&ﬂ?§91ﬂ515

N7 49l UunTy  XTALK

Tisunsy  XTALK AsLisunsadwsunsieanma 1l Taelunsarls
1 ) [} »
domaluwuy LocAL  FeufumnsRoansTanduany RS282 Tisunsuunsg

o ] » ﬂ’ Nv:
[rLoHaAsNYINNNN Tﬂﬂuaqxasﬂx 118 1 1ﬂﬂ0u
*

1. Tdsunsuluuis DISK @y  AUTOEXEC \Seudosudn Tan
M3 ENMUNNTIMUARD BAUD RATE = 9600, STOP BIT = 1,
PARITY = NONE , DATA = 8, DORT = COM1, CWAIT = DELAY 2,

LOCAL COMMUNICATION
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2. m3ldodluuasng 1 Ao

- Twusnnadoans Tﬂaqza§1uuuvunws%uuavéeiaqanwoanﬂ wavh
ns:ﬁﬂéwqgﬂauuaﬂcanwuvuwoaéwc W3R IUAAIANE Y (AR Tun11 JienTnungne

- Twwn cOMMAND agifunt3dudndenng 7 999 ETALK 1uaﬂu
wraRIulsAg 1 1amsiensTlamndds AVAenonuntay  XTALK
quﬂ1ﬂﬂaaﬂwao HEeELP) 1% InnaiionDy n nﬂswnguuaaavnnauuawn XTALK
o 1alsfefunsnnadeans TossensuliTnannsiosns lganantsna ENTER

n?aﬂwae GO LOCAL

ol n| 2 o 3 -
3. maldAds  CA (CATURE) iion1sisubienns 7 MiTInguuae
n\' » 91:-‘ v I'll:\'.::a.‘.:
aslu FILE azmialeeld cA warsnadosds  FiLe RAIIINUUAINLNRTY
) ch A "]

DUATNNOEN. (M3 MMIsABANT) avnntnuaoTu FILE uas§1ﬁavauaﬂuu1unws
1ﬂaaﬂﬂ1ao CA  OFF nﬁmuqs1ﬁa1nsunwstnuTﬂsuniunwuw BASIC-52
FRTIRTETING J'S JF-S TR 1P AT SN JOI N1C-52MON zﬁanws UP LOAD

194AA19 1 390 NIC-52
A

4, ﬁ']ﬂ\) SE  (SEND) 11?51’]18‘51]1’1')‘3’:10‘!19&}&’-)')1’] FILE saannivadne
%OlﬂuﬂU’JUﬂ']? DOWN LOAD mmﬂ‘sao PC 11]51\'1 NIC-52 Tﬂﬂ‘l'ﬁﬁ’lu‘i’mﬂﬁ
’F]’l"W‘lu NIC-52MON ﬂ’)‘)"lﬁiﬂ’lﬂi SE uav CA Qvﬁ731%ﬂ171ﬁ01uﬂ80ﬂﬁ
aamnmnawu mmmm%mm‘s UP uay DOWN LOAD %aua‘lﬂmm‘lnmﬂnu

Tﬂ‘sun‘wmaﬂauamq 1 nwmaﬂuum‘mo PC \lﬂ
1 L}
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ANT-32  funM1LUAA
maw lisunsamsawiia STunsuine 1 anllanol

] 1] G’ a ‘ w» o
1. ®adn8 RS232 F¥MI19LATOIABNUILADT PC U ANT-32 1*LTHU§BH

o LT - 4
2, LTﬂﬂTgTﬂfuﬂiﬂ ANT32.BAT ﬂﬁaﬂquuﬂuﬂﬂﬁ "ANT-32 UTILITY"
1

ad
A>ANT32 (naAt Enter)

La3o9asL 1 TTun T CRPSSTALK uavaé1uanﬁazﬁu§auqzﬁwn17%aaws
Taatr3asnaniioimey pe aemInAL TNt Suaonnu LALATUBTA 109 ANT-32

3. 1JauATos  ANT-32 WA¥NA SPACE %Lﬂé@ﬂﬂﬂﬁﬁ?tﬂaé PC,
ANT-32  38MINNTATNIN éwSﬂiwnwsgnéeiaga Tiloesnluda  uavdrseuy

(SEuTsER srNTenduaa U3 Isnguuaonv

% MCS-51 (tm) BASIC V1.1 %
READY

>
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4. IINUUMUNAITOLTENAIRY w0 lUTunTun v LYda  LHage

9% ANT-32
ad
>10 FOR I = 1 TO 5 (naAt Enter)
ad
>20 PRINT 1 (NaAt Enter)
ad
>30 NEXT 1 (naee Enter)

vo w a o
ﬂﬁﬂaﬂqﬁﬂﬁﬂﬁ LIST lNOl?ﬂﬂﬂTﬂiuﬂTN
r

SLIST (nARd Enter)
10 FOR 1 = 1 70 5

20 PRINT I

30 NEXT I

READY

>
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vo o . o Qo o o > ¥ o
nﬂaao1ﬁﬂ1ﬂo RUN LNDTRTﬂTHﬂTNﬂLﬂﬂu17ﬂ10ﬂuﬂ101u

o
>RUN (NAAE Enter)

READY

5. Tﬂsunsun1v1LuanazawuwsnuwiﬂLnu151uﬂaﬂvaoLﬂsaqﬂauuaLwas
pc. 1alanldmids Bup uRURWNWiﬂTﬁﬂﬂTﬂﬁuﬂiutUaﬂﬂuuﬂ1ﬂTﬂHTﬁﬂ1ﬂi

XDOWN . 518a¢1 DEANTT 1991 ud09R e aéTuﬁaia ANT-32MON BSIC MONITOR

6. N Tlsunsaifoufosuar  ANT-82 @1a150v917  RUR
n' ) 1 o ) ‘
Tdsunsafiodln. RoM (U4 socket) gaumielale ROMI WY AUTO START lag
L §
'y v o 1 73 ﬂ, o l » » o "’
Tifasandonsmadanu adoemesiintngs  pe AIENTLIANRY  BUP1-6 97

arLdeans 1fauldoruaomash ovulaluinge  ANT-32 BASIC MONITOR
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ANT-32 1y awLuRA + wadLgnys
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nﬁiumuwTﬂiunsuéaunwuwLuaﬂ TN WWBRLTNYA  ATUNAN
L ]

M7 lanel

1. TiTﬂfunsnLuﬁnxﬁuTﬂiunsuuﬁn sar Tdsunsaued 2ava Lo du
L 4
TUsunsugay TﬂﬂTﬂsunsntuaﬂa1u11nLiﬂn1ﬁTﬂ7unsuuaaLﬂnuanwavu AEAN
49 CALL  199m M iuRAiey  CALL  9000H Tﬂsunswxuﬁnatx?anTﬂsunsn

LOALENYANAIUNUILDALATA 9000H  Ivfinenu

2% nnstﬁauTﬂiunsnuaatﬁuua1§7§TﬂsunsnLaﬂtﬂasﬂ71ﬂ %50
T4ldsunsy 0. com nuaﬂ1uﬂaa ANT-32 UTILITY uavqazsununaoTﬂsunsu

(origin) avsaﬂnuaﬂtnsa S000H ﬂuTﬂ

:a’ o d ¥ o d d d »
3. Tﬂsunfuuaatﬁunantnﬂutaiauaa uwuwuﬂaxﬁuaaunaﬂTﬂﬂTﬂa1ﬁ
Tﬂiuﬂfuﬁvuﬂanﬁuwuaatﬁuuﬁ 8051 mld w%3al¥ldsunsy  sxasi. EXE

nuaﬂ1uﬂaa ANT-32 UTILITY Tﬂﬂluﬂﬂuﬂﬂ1ﬂQ8881uﬂﬂﬁmvﬁaé INTEL HEX FILE

° . é e » »
4. MNT  DOWN LOAD 1ﬂaTﬂ7un7uuaaLmuuanuﬂauau L Ty
uﬁvﬂﬂawniwﬁauauaa ANT-32 namﬂwao XDOWN uasTﬂTunsuuaatﬁuuauasnw

I LNBNﬂW?qﬁﬂﬂﬁd CALL ﬂDﬂTﬂ?ﬂﬂﬁﬂﬂWHﬁlﬂﬂﬂ

o~ A : n'f»: v o
5. ﬂwstvﬂulﬂsunsuuaatﬂuua LNDlﬁ??”ﬂﬂTﬂfuﬂTNﬂﬁﬁﬁtbﬂﬂ

»
o

NUIAITTUREAITIES S Ga
k

R+



a yao ['4 [ vy - » on ['4

. LYdR TﬁTQﬂlﬂQTHﬂﬂﬂ 0,1,2 €1ﬁﬂﬁﬂlﬂﬂﬂuuﬂﬂﬂﬁﬁ1u7?alﬂOT
' cl o o vy b & 1.‘.‘, ¢ ¢ ﬂ"'
¥R danIn uumuntsﬂn1ﬁﬁonﬁutuaa L LETIALAITULIA O LUuAIdY

#uan 1
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1 - »
BWWLMMIUAINANES  PCM  (NATY

] ' » 'y r-*) +
A. Acc, DPTR  @nTaiwnl¥le  usmoviniavasn llsunsy

Lraaannsat TResulaean 1a

6. msavimamswlsnasiale  sewane Tisunsu viatvieat s

ThziIwN19 ARGUMENT STACK
5 o vy (o a 9y o v v o
7. Tisunsaseditavianunsai Fenlilendsivinls Tnesimannnded
‘: o .} o ‘I.' l’) -l ’
n. detuluie sedmansianisedrlinguly q (an9n oPBYTE

& v o vy (o P y = » oo .( é
1. lﬂaﬂﬂﬂﬂﬁfl?ﬂﬂ1ﬁﬂﬁﬂﬁutﬂﬂﬂ 1“233ﬂ1ﬁ77aﬁlﬂ97uu0ﬁ 0

' 4 io a o oo
now A NUulRAT  OPBYTE wasilentutudafinosnitlis Acc uiy CALL 30H

‘o 4 o » v a < an { é
e ﬂﬂﬂﬂﬁgqﬂﬂq7l7ﬂﬂ1ﬁ aﬁﬁulﬂaﬂQVlﬂﬂ1u JIdIAoTUNIIR O

lo < v o vo
L AN uﬂ51uﬂqﬁﬂ0ﬂﬁu leﬂﬂﬂﬂﬂuﬁ17n ARGUMENT STACK
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ANT-32 NY AMIUBALTNLA
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1. nw:xuﬂuTﬂsunsmuaaLﬂuua1i1iTﬂ1unsutantna:na1ﬁ e
147d5unsy  ED.COM nuaﬂ1uﬂan ANT-52 UTILITY uR zantsuﬂuﬂavfﬂsun1u

(orig:n) ﬂaoaqnuaﬂtﬂsﬂ 0000H

2a a £ » ps ﬁ 4 g od
2. TisunsuweaczavdniIouiasouds  wanudai fusouSalen
Tealfldsunsadnlanuedionnd  s0s1 tld  w3oldlivunsy sxasi.Exe

oo ) s { \ fep W, » v
ﬂna€1uﬂﬂﬂ ANT-32 UTILITY Tﬂﬂ1ﬂﬂﬂﬂﬁﬂ1ﬂ%83§1uﬂﬂﬂ“vﬂOQ INTEL HEX FILE

4 a o ) v 4 »

3. lualdsunsamiuta: Seudonusn uTass liteTe  ANT-32 18
Tngldvotn < EE-232 (EPROM EMULATOR) TanTonifinvey EE-232 taauaanuasﬂ
ANT-32 unun ROM ANT-32MON  wasnanasaeiva awntﬂsaoaauuvxwax PC 1ﬂn

EE-232  TRgIun1ouedn  RS232

o o w é » S
4. DOAIMITLINUNLOTA ANT-32 A2 TUTUNTNUDALTNY  ANT-32 4
nemanan llsunTa i

t

[ »
uanawnaannawvuﬁuﬁauu ﬂiﬂﬁﬂ1701i ANT-32MON BASIC MONITOR

L4
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2. 1dA"&s XpowN viams pown Load wAlisunsauodiduyss

uﬂauﬁaﬁa§1uﬁnums INTEL HEX FILAE @93 MuIBUuA2IN91109 ANT-32
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XDOWN(OFFSET)
XUP START,END
BUP

BUP1

BUP2

BUP3

BUP4

_BUPS

BUP6

DUMP(START)
EPROG
EPROG1
EPROG2
EPROG3
EPROG4
EPROGS.
EPROG6
EBLANX

DIR

J

AR ML AN

Download Intel Hex file
Upload Intel Hexa file
Upload current basic file

Upload current basic file with PROG1 and prepare

‘file for use to program EPROM

Upload current basic file with PROGB2 and prepare
file for use to program EPROM

Upload current basic file with PROG3 and prepare
fire for use to program EPROM

Up loed current basic file with PROG4 and preparsa
fire for use to program EPROM

Up loed current basic file with PROG5 and prepare
fire for use to program EPROM

UP load current basic fire witg PROG6 and prepare
fire for use to program EPROM

Display data memory

Program EEPROM #2864 with current bhasic file
Program EEPROM #2884 with PROG1 command

Program EEPROM #2864 with PROG2 command

Program EEPROM #2864 with PROG3 command

Program EEPROM #2864 with PROG4 command

Program EEPROM #2864 with PROGS command

Program EEPROM #2864 with PROG6 command

Erase EEPROM#2864

Directory files in EPROM at U4 socket
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10032 SIENL

START STOP
BT DO D1 D2 D3 D4 D5 D6 D7 B

3 T0 -15)
£ 10 4159
BAUD RATE. = 1208, 2400, 4800, 9609
Wk 2 gl
STOP BIT < 1 BIT
PARITY BIT = HONE
PARILLEL SI GNAL
BusT ¢ [ .
AKILC S ["
ATK R
STROBE L. s
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8255 MODE @ SUMMARY

CONTRQL CODE IN MODE @

PORT A | PORT B | PORT CB-C3 | PORT C4-G7 | CODECHEX.
0 0 0 0 80
7 0 0 I 88
0 0 I 0 81
o 0 I I 89
0 I 0 o} 82
0 I 0 I 84,
0 I I 0 63
0 1 1 I 8B
I 0 0 0 S0
I 0 0 I 98
I 0 I 0 o1
I 0 I I 99
I I 0 0 92
I, I 0 I 9A
I I 1 0 93
I I 1 I 9B
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ON-BOARD
o LINE
(FOR XT)

ON-BOARD
LINE
(FOR AT)

" ¢Ts

1T¥EHE RS232

DB2S cremaLe) 3P
XD 2 A 3
RXD 3 N 2
) 1
rRTs 4
e /] j
osr b
p7R 20 ]

DB9Y _(FEHAL..E) 3P
%0 3 3
RXD £ [ e
cNO O [ 1
RTS /

g |
psr b6
ot 4 ;’
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PIN CONFIGURATION

8031(32)

(T2rpr.od1 40 hvee
(TeexHrPr.y gz 29 DPe.o
Pi.203 33 P re.1
P1.300 4 37 DPo.2
P1.40sS 36 0 Pe.3
PI.506 35 P Po.4
PlL.6C 7 34 D PO.S
P1.708 33 DPs.6
RSTC 9 32 hPe.7
RXD P3,0001¢ 310EA
TXD P3.1 011 30 3 ALE
INTe P3.20012 29 P PSEN
INT1 P3.300 18 28[P2.7
Te P3.4014 27pP2.8
T4 P3.50 15 26 pP2.5
HR P3.6016 25DP2.4
RO P3.7017 24 PpP2.3
XTAL2O 18 230P2.2
XTALI T 19 zégpz.x
vssde2e 210p2.0
8259
PASO 1 7 40D PA4
PrazO2 39 0 PAS
PA1 O3 3e D Pas
PaR O 4 37 P PA?
FDOS 36 P HR
tsge 35S D RESET
GND O 7 24 p b0
A1 08 33 P01
Aedo 3z2pp2
PC70Q10 31DD3
PC6011 - 30D D4
pcsgie - 29pDS
PC4013 28pD6
Pced 14 27pD7
PC1 18 260 vce
pc2 16 25ppPB7
PC3C 17 24pPB6
pse 18 23 pPES
PB1CI19 22pPB4
P2 2e 21 pPe3
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ADO
ADI
AD2 -
AD3
AD4
ADS
AD6
AD?

Als
Al4’
A1z
Al2
All
Al0
A9
AB



National
Semiconductor

MM58167A

Microprocessor Real Tlme Clock

General Description

The MM58167A Is a low threshold metal gate CMOS circuit
that functions as a real time clock in bus oriented microproc-
essor systems. The device includes an addressable real
time counter, 56 bits of RAM, and two interrupt outputs. A
POW WN input allows the chip to be disabled frem
the rest of the system for standby low power operation. The
time base is a 32.768 Hz crystal oscillator.
Features .

® Microprocessor compatible (S-bit data bus)
= Milliseconds through month counters

B 58 bits of RAM with comparator to compare the. real
time counter to the RAM data

® 2 INTERRUPT OUTPUTS with 8 possile mtemmt sig-
nals

m POWER DOWN input that disables all inputs- and out-
puts except for one of the interrupts

® Status bit to indicate rollover during a read

® 32.768 Hz crystal oscillator

® Four-year calendar (no leap year)

m 24-hour clock ~

Connection Diagrams

Dual-In-Line Package

: prd o/
S~ 24 Vg
RO~ 2 23 }— POWER DOWN
. WR—{3 22 +—-D7
ROY—{4 21}—0s
A0~—5 20 05
T ~A1—{6 19404 *
tie 247 18 03
* -A3—8 17 =02
AM—lg 16 [—0D1
0SC N—{ 10 15400
0sc our—{: 14 }— STANDBY INTERRUPT
Vs~ 12 ) 13 —gufgglr’"
TUF/8148-1
Top View
Order Number MM58167AN

See NS Package Number N24A

PCC Package
gL S B s
v

/4 3 2+ 1 28 27 15
ROY —5 ° 251—D6
A0 —6 24}~0ps
A1—7 23+—D4
N/C—i8 2~-N/C
23 A 21}~-D3 .
A3—jt0 20 —D2
Ad—{11 18 Dt
12 13 14 1S 16 17 18
VLT TTTd
R
a g = [F
A1 w = -
i
TUF/8148-2
Top View
Order Number MM58167AV

See NS Package Number V28A
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Absolute Maximhm Ratings

If Military/Aerospace specified devices are required, Storage Temperature ~85"Cto +150°C
please -contact the National Semiconductor Sales Vpo—Vss 8.0V
Ofﬂce/Dlstribtrrtors for avantab::lty and speclifications. Lead Tem purature (Soldering, 10 sec.) 200°C
Voltage at All Pins - Vgg — 0.3Vio Vpp + 0.3V ESD rating is to be determined.
Operating Temperature 0*Cto 70°C .
Electrical Characteristics ves = ov, ¢ < 74 < 70°¢
Parameter Con‘;:ﬂtlons Min Max Units
Supply Vcltage .
Voo Outputs Enabled - 45 5.5 \
Voo POWER DOWN Mode 22 55 v
Supply Current
Ipp, Dynamic Qutputs TRI-STATE® ¢
g fin = 32768 kHz, Vpp = 5.5V
\‘/N 2, Vpp = 5 a9 A
4 2= Vpg — 0.3V
Vi € Vg5 + 0.3V
!0, Dynamic Cutputs TRISSTATE . _
i fiy = 32.768 kHz, Vpp = 5.5V 5 mA
ViH = 2.0V, V) = 0.8V
Input Voitage
Logical Low e 0.8 \'
Logical high 2.0 Voo Y
Input Leakage Cumrent Vss < Vin £ Vpp N -1 - 1 nA
- Output Impedance 170 and INTERRUPT OUT
Logical Low Vpp = 4.5V, lo = 1.6 MA 0.4 v
Logical High Vpp = 4.5V, oy = =400 A 24 v
lon = =10 pA 0.8 Vpp . v
TRI-STATE Vss £ Vour < Voo -1 1 rA
Output Impedance ROY and STANDBY INTERRUPT ~
(Open Drain Devices)
Logical Low, Sink Vop = 4.5V, gL = 1.6 mA 0.4 V'
" Logical High, Leakage Vout £ Voo 10 HA
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Functional Description

Real Time Counter

The real time counter is divided into 4-bit digits with 2 digits
being accessed during any read or write cycie. Each digit
represents a BCD number and is defined in Table L. Any
unused bits are held at a logical zero during a read and
ignored during a write. An unused bit is any bit not neces-
sary to provide a full BCD number. For example tens of
hours cannot legally exceed the number 2, thus only 2 bits
are n to define the tens of hours. The other 2 bits in
the tens of hours digit are unused. The unused bits are des-
ignated in Table | as dashes.

The addressable portion of the counter is from milliseconds
to months. The counter itself is a ripple counter. The rippla
delay is less than 60 ps above 4.5V and 300 ps at 2.2V.
RAM - g
56 bits of RAM are contained on-chip. These can be used
for any necessary power down storage or as an alarm latch
" for comparison to the real time counter. The data in the
RAM can be compared to the real time counter on a digit
basis. The only digits that are not compared are the unit ten
thousandths of seconds and tens of days of the week
(these are unused in the real ime counter). if the two most
significan? bits of any RAM digit are ones, then this RAM
location will always compars. The rule of thumb for an
“alarm” interrupt is: All nibbles of higher order than speci-
fied are set to C hex (always compare). All nibbles lower
than specified are set to “zero™. As an example, if an alarm
is to occur everyday at 10:15 a.m., configure the bits in RAM
as shown in Table il

The RAM is formatted the same as the real time counter, 4
bits per digit, 14 digits, however there are no unused bits.

The unused bits in the real time counter will compare only to
zeros in the RAM. :

An address map is shown in Table il

Interrupts and Comparator

Thers are twointermupt qutputs. The first is the INTERRUPT
OUTPUT (a true high signal). This output can be pro-
grammad to provide 8 ditferent output signals. They are:
10 Hz, oncs per second, once per minute, once per hour,
once a day, once a week, once a month, and when a RAM/
real time counter comparison occurs. To enable the output
a one is written into the interrunt control register at the bit
location corresponding to the desired output frequency (Frg-
&rg 7). Onca one or more bits have been set in the interrupt
control register, the comesponding counter’s rollover to its
reset state will clock the interrupt status register and cause
the interrupt output to go high. To reset the interrupt and to
identity which frequency caused the interrupt, the interrupt
status register is read. Reading this register. places tha con-
tents of the status register on the data bus.The interrupting
frequency will be identified by a one in the respective bit
position. Removing the read will reset the interrupt.

The second interrupt is the STANDBY INTEARUPT (open
drain output, active low). This interrupt occurs when enabled -
and when a RAM/real time counter comparison occurs. The
STANDBY INTETIRUPT is enabled by writing 2 one on the
0O line at address 16 or disabled by writing a zere on the
D0 fine. This interrupt is not triggered by the edge of the
compare signal, but rather by tha lavel. Thus if the compare
is enabled when the STANDBY INT ERRUPT is enabled, the
interrupt will tum on immediately.

TABLE I. Real Time Counter Format

- Units fo Tens Max

. Counter Addressed Do D1 D2 D3 BSD ) D4 Ds D6 D7 BCD

T T = 3 Code Code
_Millisec_:énds h . (004) - —_ —_ —_ ‘o D4 Ds D6 arg 9
- Hundredths and Tenths Sec 014) Do D1 D2 D3 ] D4 Ds De b7 S
- Seconds X (021 QO D1 D2 D3 9 D4 Ds D6 —_ 5
:Minutes {03) Dn D1 D2 D3 9 D4 D5 D6 — 5
Hours 3 (04 | Do D1 D2 D3 9 D4 Ds - —_ 2
Day of the Week (05w) Do D1 D2 - 7 —_— — —_ -—_ 0
Day of the Month (06 Do D1 D2 b3 9 D4 Ds — — 3
Month . ©7y) | Do D1 D2 D3 9 [ I — — 1

{—) irdicates unused bits
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. Functional Description (continueq)

 TABLE 11, Clock RAM Bit Map for Alarm Interrupt Everyday at 10:15 a.m,

. Address Data
Function HI Nibble Lo Nibble

3 1 o 6 5 4 3 2 1 0

" Millissconds 0 1 0 0 ] 0 0 No RAM Exists
Tbesemss | 0 1 0 o 1]lo o o olo o o g
Seconds ] 1 0 1- (] ] 0 0 0 ] -0
Minutes 0 1 0 .1 1 0 1 0 1 0 1
Hours 0 1 1 0 0 1 0 0 9 0
Day of Week (] 1 1 0 1 No RAM Exists 1 1 X X
Day of Month 0 1 1 1 Q 1 1 X X 1 1 X X
Months ) 1 1 1 1 1 1 X X 1 1 X X

’ ) TABLE liL. Address Codes and Function ’
A4 A3 ATl A0 Function

..-A-a.-.-o--.-oooooooooaoooooo
4 00000004t duduwuuwtas0000000O0
-4+ 4000042420000~ 2ua00o00iZ
..-‘oo..a..‘oo.n_noo-n—ao'o-auonuh-lOO

--O-Ao-lo;‘o-‘o—-o-no.no.ao_ao..o._ao

Counter—Milliseconds
Counter—Hundredths and Tenths of Scconds
Counter—Seconds

Counter—Minutes

Counter—Hours

Counter—Day of Week

Counter—Day of Month

Counter—Montir

RAM—Villiseconds

RAM—Hundredths and Tenths of Seconds
RAM—Seconds

RAM—Minutes

RAM—Hours

RAM—Day of Week

RAM-—Day of Month

RAM—Months

Interupt Status Register

Interrupt Control Register

Counters Reset
RAM Reset
Status Bit
GO Comand
STANDBY N

Test Mode

RUP

All others unusaed

The comparator is a cascaded exclusive NOR. Its output is
latched 61 ps after the rising edge of the 1 kHz clock signal
(input to the milliseconds counter). This allows the counter
to ripple trough before looking at the comparator. For oper-
ation at less than 4.5V, the thousandths of seconds counter
should not be included in a compare becauss of the possi-
bility of having a ripple delay greater than 61 us. (For output
timing see Interrupt Timing.)

4
\

Power Dowr: Mode

The FOWER DOWN input is essentially a second chip se-
lect It disables all inputs and outputs except for the
STANDBY INTERRUPT. When this input is at a Ingical zero,
the device will not respond to any external signals. it will,
however, maintain timekeeping and turn on the STANDBY
INTERRUPT it programmed to do so. (The programming
must be done before the PFOWER DOWN input goes to 2
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Functiona! Description (continveq)
logical zer0.) When switching Vg to the standby or power
dovin mods, the FCWER DOWN input sheuld go to a logical
zero at least 1 ps before Vg is switched. When switching
Vpp all other inputs must remain between Vgs - 0.3V and
Voo + 0.3V. When restoring Ypp to the nommal operating
mode, it is necessary to insure that all other inputs are at
valid levels before. switching the FOWER DOWN input back
to a logical one. These precautions are necessary to insure
that no data is lost or altered when changing to or from the
power down mode.

Counter and RAM Sesets; GO Commznd

The counters and RAM can be reset by writing all 1's (FF} at
address 12y or 13y respectivaly. }

A write pulse at address 151 will reset the thousandths,
hundredths, tenths, units,.and tens of seconds counters.
This GO command is used for precise starting of the clock.
The data on the data bus is ignored during the write. Jf the
seconds counter is at a value greater than 39 when the GO
is issued, the minute counter will increment; otherwise the
minute counter is unatfected. This command ie not neces-
sary to start the clock, but merely a convenient way to start
precisely at a given minute.

Status Blt

The status bit is provided to inform the user that the clockis .

in the prccess of rolling over when a counter is read. The
status bit is set if this 1 kHz clock occurs during or after any
counter read. This-tells the user that the clock is rippling
through the real time counter. Becausa the clock is rippling,
invalid data may be read from the counter. if the status bit is
set following a counter read, the counter should be reread.
The status bit appears on DO whan address 14y is read. All
the other data lines will zero. The bit is set when a logical
6ne appears. This bit should be read every time a counter
read or zfter a series of counter reads are done. The trailing
edge of the read at address 14y wil reset Ihe status bit.

bslng the Rollover Status Bit

- It a single read of any clock counter is made, it should be’
followed by reading the rollover status bit.

Example: Read months, then read rollover status.

If a sequential read of the clock counters is made, then the
follover status bit snould be read after the last counter is
read. !

Example: Read hours, minutes, seconds, then read the roll-
over status. .
Osclilator

The oscillator used in the standard Pierce paraliel resonant
oscillator. Externally, 2 capacitors, a 20 MQ resistor and the

crystal are required. The 20 MQ resistor is connected be-

tween OSC IN and OSC OUT 1o bias the internal inverter in
the linear region. For micropower crystals a resistor in series
with the oscillator output may be necsssary to insure the
crystal is not overdriven. This resistor should be approxi-
mately 200 k). The capacitor values should be typically
20°pF-25 pF. The crystal frequency is 32,768 Hz.

The oscillator input can be externally driven, i desired. In
this case the oscillator output should be left floating and the
oscillator input levels should be within 0.3V of the supplies,

A ground line or ground plane between pins 9 and 10 may
be necessary to reduce iuierference of the oscillator by the
A4 address. .

Control Lines

The READ, WRITE, ANG-CHIP SELECT signals are active
low inputs. The signal is an open drain output At
the start of each read or write cycle the READY line {open
drain) will pull low and will remain low until valid data from a
chip read appears on the bus or datx on the bus is latched
in during a write. and WRITE must be accompanied
by a CHIP SELECT (see Figures 3 and 4 for read and write
cycle timing). -~

During a read or writs, address bits must not change while
chip select and control strobes are low.

Test Mode

The test mode is for production testing. It allows the coun-
ters to count at a higher than normal rate. In this mode the
32.768 kHz oscillator input is connected directly to the ten
thousandths of seconds counter. The chip select and write
lines must be low and the address must be held at 1Fy.

] 01 02 o3 D4 o8 06 oy
T ) i ! ! t l I ..
N N ] [ [} N N N | NTERRUPT
WRITE N CONTROL.
oN . - REGSTER
v Q Q Q ] Q Q Q 9 | aoressats,
1/ 1/HOUR
1/58¢ 1/0aY
10/s8C 1w
counx:—l [——-xmm
Djco}lco|c p |WRR
weol € O ' cepjeofjecofe Pl
.| recsTER
bl I | Q Q Q Q Q Q 0 _Jacoszssaro,

aTERRUPT NTERRUPT
TERRUI ouTPyUT
Loce —> (acmve
LOGC MiGH)

TUF/6148-3

FIGURE 1. Interrupt Register Format
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Functional Description (Continued)

Typlcal Supply Current

Standby Interrupt vs Supply VYolitage
Typical Characteristics during Power Down
15 -
14
] g 12
e A £ 1w vi
Q .
3 / g s /
o3 y. g
as 3 7
2 74
g 4 7
2
ao T
Qo Qs 10 15 0 i 2 3 4 1) [ 1
" Vour ) Voo V) ..
. TU/F/8148=4 TUF/8148-3
FIGURE 2
Interrupt Timing o:c < Ta < 70°C, 4.5V < Vpp < 55V, Vss = OV
Symbol Parameter Min Max Units
HNTON Status Register Clock to INTERRUPT OUTPUT . 5
(Pin 13) High (Note 1) . ks
tssYON Compare Valid to STANDBY IN TERRUPT 5
(Pin 14) Low (Note 1) 8 us.
UNTOFF Trailing Edgs of Status Register 5
Read to INTERRUPT OUTPUT Low . Bs
tSBYOFF Trailing Edge of Writa Cycle
. = (DO == 0: Address = 16) to STANDBY 5 ps
Wt INTERRUPT Of (High Impedance State)
Noi-1:Th~stztuanistordo&sln:moc::respondingcotm.(smﬂov«\oibmﬂsﬂ(aorm b ing valid. The pare b valiid 81 ps
alter the mo.ooootamm.hm-dﬂwndwwanmwmaAuaau.'
Read Cycle Timing o°c < Tp < 70°C, 4.5V < Vpp < 5.5V, Vss = OV
Symbol N . Parameter 9 Min Max Units
tar Address Bus Valid to Read Strobe (Note 3) 100 ns
tcsA Chip Select to Read Strobe (Note 2) 0 ns
T tmpy Read Strobe to Ready Strobe 150 ns
Wy Ready Strobe to Data Valid 800 ns
AD Address Bus Valid to Data Valid ) 1050 ns
tan Data Hold Time from Trailing Edge of Read Strobe 0 ns
%z Trailing Edge of Read Strobe to TRI-STATE Mode 250 ns
{RYH Read Hold Time after Ready Strobe [ ns
thA Address Bus Hold Time from Trailing Edge of Read Strobe 50 ns
tayov Rising Edge of Ready to Data Valid -100 ns
Note 2= When reading, a desaiect tme of 500 ns minimum must occur between counter raada. Desetact is: TS = 1 ¢ (WR) « (D) = 1,
Note i ittag = 0 and Chip Select, Addrass Vaiid or Read are coincident then tr-'ymtnigk;‘ 1.050.1:.
ST
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Write Cycle Timing oc < 1, < 70¢, 4.5v < Voo < 5.5V, Vg = 0V

Symbol Parameter Min Max Units
taw Address Valid to Write Strobe 100 ns
'cfsw Chip Select to Write Strobe 0 ns
tow Data Valid before Write Strobe 100 ns
WRY Write Strobe to Ready Strobe ' 150 ns
tay Ready Strobe Width 800 ns
tayn Writa Hold Time atter Ready Strobe 0 ns
two Data Hold Time after Write Strobe 110 R ns
tWA' Address Hold Time after Write Strobe 50 ns

Note 4:!f data changes white T3 and WH are

100pF.H9lembadinqb50pFlnd3
Inp..nnndmnACﬂminglawI:
Logical one = 2.0v
Logical zeco = 0.8V

low, then they must remain coincident for 1050

m, pult-up.

Read and Write Cycle Timing Diagrams

mnﬂ«mdauchmgolumnnv:ﬁdmo.blububaﬁngi:

Ao-A4 x ADDRESS VALID 1 .
L L7117\,
PR il Ve
: (S -t
it /
o
RoY _4 Yoy
- s Lo
.Do=p7 { DATA VALD
i Yo I—-'xz
TUF/8148-8
FIGURE 3. Read Cycle Timing
Ao=Ad X - ADDRESS VALD - - - —K
— taw le— twa ——-l
S 1\ _ : -/
—tew -y~ e —
W o
07

=

DATA YALID

FIGURE 4. Write Cycle Tirning

Pt ——————

T/F/8148-7
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Block Diagram

snws 0o
M le—roecs

T o
N N
w40
'/‘
BEAL TINE COUNTER [ W CS
+ 126 pryny — ROPCS
v - . el ’
Ta = 7 8mS
2
hd
o 52 e LR o WLsmws L
i COMPARATOR (48 TS| -
e (e ) ! Al
-
= NTERRUeT | 13
Br L& N wee [
ko = pERRUPT
e e — OUTPUT
= RAM L Nt L NT. CONTROL (MOT OPERATNONAL
wR o [—— WR*CS —
> ] SEMS . /L4 ROSCS REC 3 &TS DURING Wit (0w
fs CONDITION)
» 16 ‘
bt 4-'—7—>
SETEC|
— ] /0 sUFTERS
B 1 / AND : 8~ B-ORECTIONAL 3US
M4 +—>H  Loce
LIN L stanocar |,
21 . A NTTRRUST [~
08 +——] l— roecs . wr — oo | sy
07 4—> — wecs NTERAUI
- awrut
=5 | 4 ADORESS DECOOES (uPE DRAN
(=3 >—-———T 19 ADORESSES CPMRATION DURING
eS| 2 sesETS . Yoo FwR 5OWN CONDION)
- bown 2 SPECAL COMMANDS =
s 1 TEST woDE
IS )TP' . Ve
Al et L——g
7 ADORESS 12
A2 =P pecooon
3 r——t
AL P
TI/F/8t48-10
FIGURE 7
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Foow |. Fman | O | TOE |- Q, Q | -Q* Q
' 697 1209 1 ‘"H|] o 0 0 1
697 1336 2 H 0 0 1 0
697 1477 3 H 0 0 1 1.
770 . | 1200 | 4 H 0 1 0 0
770 133 - | S H 0 1 0 1
770 | 6.| H 0 1 1 0
852 1209 7 H 0 1 1 1
8s2 1336 8 H 1 0 o -| o
- 852 1477 9 H 1 0 0 1
941 1336 0 H 1 0 1 0
941 1200 | - H 1 0 1 1
941 1477 # H 1 1 0 0
697 | 1633 A H 1 1 0 1
770 1633 B H 1 1 1 o |
852 1633 -1| - C. H 1 1 1 1
241 1633 | D H { 0
N - lany | L z ze N2 z

- g4 1A uny 40
i 4 naammosatialdnnamuomg

R -: Do

H ES".O—.'_ T -7' ESt O
H DERVEE P R - - .o - . ' - I bt S
- T e h te. .o IGTP = (RCDn[VDD/(VDD-VISH] " . :IGTP = (R CDin [VDD/(VDD-VTSH)

o =MTBB70 | iTa « @OV (Vn/¥r)

- . 1GTA = (RICN (Vo / Viy) "
| (GTP = (RO)in [VDD/(YDO-VTS)]

WGTA =R CU in (Voo V) L
¥R, = (RIRD/(R] + R2)
RIS~ A N

™ smasnviaingd 1GTP 0GTP (I1IGTA)

‘ ~ o y oy . - .. .
: 2\Jﬁ 5.uanmmm'manumynpmvmaﬂuun::uamm'snmuﬂl‘1n1nu'n'lnﬁ (gard time) wfnmﬁmmm
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MOTOROLA

= SEMICONDUCTOR
T:CHN}CAL DATA

" | o .+ |. an2s5 |-
6-Pin DIP Optoisolators -  4N25A ’
Trénsiét.o'r Output - ‘ o 4N26 )

These devices consist of a qal;lum arsenide infrared emitting diode omxcauy cououd 4N27 . .

to » monolithic silicon phototransistor dstector. 4N28

-+ Convenient.Plastic Cusi-in-Line Package . ’ ) '
® Most Economical Optoisolator
e High input-Output Isolation Guaranteed ~ 7500 Voits Peak

® Meets or Exceads All JEDEC Registered Specifications - §-PIN DIP
® UL Recognized. File Number ES4515 Q) OPTOISOLATORS
~ ' VDE approved per standard 0883/6.80 (Certificate number 41853), with additional " TRANSISTOR OUTPU:I'

spproval to DIN IEC3I80/VDE0806, IECA35/VDENBOS, IECESVDEDSE0, VDET10b, covering
all other standards with equal or less stringent requirements, including IEC204 ,gk
VDE0113, VDEO160, VDED832, VDEGB33, etc. " ——N1%]

-® Special lead form availnoble {add suffix “T™ to part numberl wh:ch sauslies VDz0883:
6.80 requirement for 8 mm minimum creepage distance between input and owzut
solder pads.

® Various lead form options available. Consult "Oolovsolmor Lead Form Options™ data
'xnoet tor details. Y

g A A CASE 730402
MAXIMUM RATINGS (T = 25°C uniess otherwrse noted) grsne
I Rsung | Symbol t Vaiue ! Unit l -
N 3
rUT LED , SCHEMATIC
Reverse-Voltage . 1 vp ! 3 L vons o .
Forward Current — Conunuous . ¥ L 60 I mA
LED Power Dissipation i Tp = 25°C [ Po i 120 myy
. with Neghgibie Power tn Output Detector ! 1
} . | Derateabove2s’C - f . . 4, mve D——.l ;v—-———o 3
© OUTPUT TRANSISTOR 4 . F
) FNi
Coltector-Eminer Vokage VeEo i 30 ‘| vons l_}/_o 3
Eminer-Coliector Voltage . Yeco ! 7 votts B [ ] :
. Colloctor-Base Voitage veso ! 70 voits 3 ’
Coli Current — Conti . - Ic : 150 ma
Detector Power Disxipation & Tp = 25°C (4> 150 . mw
with Nagligible Power in input LED . 3 .
Dorste above 25°C 178 my/C ) 1. LED ANQDE
- 2 LED CATHODE
TOTAL DEVICE .. - - INC
- isotation Surge Vottage (1) Viso . 7500 vae 4 EMITTER
{Peak ac Voltage, €3 Hz, 1 sec Duration) : 5 COUECTOR
&
Total Device Power Dissipation @: Ta'= 25°C - Pp 250 mw Bast
Derate above 25°C 294 mVy
Ambient Operaung Temperature Range Ta I -5510 =100 - .-
Storage Tempersture Rene=- . . Tag | -S5w+182. 2.
Soldering Tempersture (10 sec, 116" from case) * . Teol - 260 <

(1) isoiation surne vohisge is an internal devics amisetne brestgown raung. .
For thia test, Pins 17and 2 are common, and Pins 4, 5 and 8 are common. IS
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4N25, 4NZ5A, 4N2S, AN27, 4N23

TLECTRICAL CHARACTERISTICS

STICS {Ta = 23°'C untess otnerwise notea)

Figure 1. LED Forward Voitage versus Forward Current

I ceariz 5 s, T
L . Charzctarizte . Svmzet | e | TYp i Max i Unit ‘i
INPUT LED .
Futwerd Vuiltayw iie = 13 MA) Ta = 5T i VE H ~— [ R EY 1.5 Volis
- TA = =55°C | I - 13 -
Ta = w00C | — | tos -
Reverse Leakage Current Vg = 1V} | 7 ! — - 100 2A
Capacitance [V = OV, f = 1 MH2) | Cy 1 - 18 — pE
OUTPUT TRANSISTOR =
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