duinvnoayanan nizsasundiaansze

- 4 d
Lﬂ?ﬂﬁﬂ?ﬂﬁ]&!igﬂﬂ‘i(ﬂﬂﬁﬁiﬂ‘iﬁiﬂﬂ
<

U203 THAN Bud3ag
VAR f
o WIBREIN L ATL R
277 ®)
535
wmy a j
wynziloy ok
-~
Fuadond J

b|2p54522

R —

- - X< s e Y £er o
lﬂiﬂﬁﬁuwLﬁﬁulﬁuﬁ%uﬁuﬁﬂﬂﬂﬂ1iaﬂﬁﬂmﬂﬂﬂaﬂﬁmi?ﬂﬂﬂﬁﬂﬁﬁ?ﬂm%m

a oy ey e 3
ARIENANRUSEana

N 2

ANEINBIHIRNS
20 ~ U £ ] as
ﬁﬂﬂuutnﬂTuTaﬂwﬁznauLﬂaﬂtﬂﬂqmnwwﬁaﬂmnszuq

dn1ydnsn 2535



PHONE LINK CONTROLLER

Miss Srisopa Nimvijit

Mr. Siam Charoeanseang

A Special Project Submitted in Partial Fulfillment of the
Requirement, for the Degree of Bachelor of Science
Department of Applied Physics
Faculty of Science
King Mongkut’s Institute of Technology Ladkrabang

1992



@ - s ¢
#282TRTIIIUN L Ay Lﬂsaﬂﬂanquqﬂﬂimnﬁoiniﬁwn

Tas uISF1ITAAT  UNIIag

WA LT A

é '8
A1a3tn WanAiszana

¢ P <t I's
213178n1U3 N1 .3, U381 tnaudulszdva

é ¢ < I's P
ANRIT1NANAUTEaNA  AuEIngd1dNT aaﬂnusnﬂiuiagwizqauLﬂ§1t%ﬁqm

A

as o o Vo < ugﬁ [ ‘h’
mitTatanszile  auliatuiiutaseeuidraiivu dudruvilesasarid@dnsau

{
-

w £ e
wan§m13naﬂﬁwamiumﬂm

...j?F§$?§Z..[9?}0@77..... fanianiaidaNandilazana

b

1 & PN
(9. LadUY  Lanza1a@)

-~
AUZNTINNITTATIITUW L e

r <
........j:?Ti.f?iZﬁ....... d9=51UnTTunIg

(wd.@aﬁim Qdﬂiﬂm)

aﬁiw N ‘

Gt s e sece s e teseeseesesess NIIUANT

r's
(wel.a5.10397 I naudnilTeaea)

R~ Y : I 1 £ (i R

-

4 - P ¢ - ¢
AIFNTAININIENFNF YTz an0  anzIna1dIdaT

q
v (33

ﬁﬂﬂﬁutﬂﬂTuTaawizﬂﬂuLﬂgﬂtﬁﬂHMﬂMﬂﬁaﬁmﬂizﬂ

9



- < < [4 [4
HaTaTIeIUN L oY 1AT2 A UANDLNTAN TR THWN
Tan UINF12dTTdn uudIas

UIAEIN  LITQLAE

£ I's
21317anl3ny uel. 9. U3%1  Nauduilszden
' I's
AvRIEN Qanaﬂisqnm
dnr9daun 2534
undaga

Lﬂ%ﬂqnququqﬁnﬁﬁnﬂeTniﬁwﬁtﬁuqﬂnséﬁ?%nauquanﬂtﬂa—ﬂm
qﬂns&iwﬁﬂdﬂe 1 TeadaTuia Taaﬂszqnﬁ??Ln?ﬂﬁﬂﬂinﬁﬁwﬁ1uﬂ1%ﬁmda
Fe9u  wasr¥duueainaantaainniTnaaTiid DIMF  d9iiinau3annaniing
QMTnsﬁwﬁLﬂu§a§a1uﬂq7§eeﬂuﬂ1uﬂut1aﬁtﬂm—ﬂwqﬂnﬁ&1wﬁq Taaituiag
TU5 198 L a5 L Tud Ul T202a8a HA7LIR1ITNTIITUINA L TUSIRL 281 TR
Lﬂ?ﬂugﬁautaaﬂtﬂm—ﬂmqﬂni& ﬁ?ﬂﬂﬁTﬁaﬁﬁlmﬂ%taétﬁudﬂuﬂiﬂqﬂﬂﬂi
Lﬂﬂ-ﬂ@qﬂﬂﬁé wazdisaTnlasdunneInaa L tudunINauiasnauta 8 on
ﬁwwﬁﬁﬁﬁﬁLﬁﬂﬁmmﬂmt§ﬂqgmuazﬁmmﬂmmau%u ﬁ11ﬁ§3061udﬂuﬁinﬂiﬂuaﬁ

84
ﬁﬂﬁqzﬂﬂiﬁ7ﬁ1uiﬁqﬂﬁumau



Special Project Title

Name

Special Project Advisor

Phone Link Controller
Miss Srisopa nimvijit
Mr. Siam Charoeanseang

Dr. Preecha Teansomprasong

Department Applied Physics
Academic Year 1991
Abstract

Phone link controller is a device that automatically
controls the on-off time of electrical appliances. It uses
the existing telephone network and digital signal from DTMF
decoder, DTMF signals are generated from the push ~ button
telephone, as the data for controlling the on-off time of
electrical appliahces. It consists of a microprocessor that
is central of process, time from real time clock circuit is
the base time for on-off time comparison, solid state relay
circuit dis the unit for turning on and turning off
electrical appliances,8 bit digital to analog converter

circuit generates voice signal and back-answer signal to

user for every process-step information.
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= {RC}I ! N . g

MT8870C/ tora ™ (RO W/ Vag,) tgra= (RyCy) In (Vpp ! Vag,) tora = (ReCyd In (Vpp 7 Vig)

" B - S - - A
Te870C1 tgre = (RC I {Vpp / (Voo Vigy] Rp= (RyR,)/ (Ry 4 Ry) Ry = (RyR;) 1 (R, + R))
—_—
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- o al A i 2 2
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Hauamasuaia CP-784C11

CPU

CPU z84C11 tiu CPU %l High Speed Operation Tsi#idan
2 qu davineudaanud 6 tunz e uax 10 tans 3ind Tuvatentd
CPU iu%ﬁquuﬁ 10 tanz L Fina CPU tuaduiduuuy cMOS  fintHAu
nizuaéwuﬂﬂ nms%aé?u Stop Mode funTsudidias 50 N TRCETTITRE
Faddnag eniienay CPU dvinma  deudasrterufiaanud 10 tuns134nd
AN TRLTRTIA e D 5 tune13ind 1aTunsRntd RAM wia ROM
ﬁﬁ Access Tine éﬂ 9 Tﬂatﬁaiﬂa1wtga«u§1 CPU asﬁwqﬂu#aaﬂuﬁ
5 tunvtBInT  TuasutSudu  waziiafaenasliine w10 tuns 3
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/] RAM 8000H-FFFFH
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[E}m_ PORT KEY 4%4
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L. PRINTER PORT
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4
gﬁﬂ 2.9 CP-Z84C11 Parallel 1I/0 Controller

Menmory

CP-Z84C11 aﬁn17n1dwﬂqaaaﬁuﬁq1§§ﬂ§a 64 ATATUN  TaawiLilu
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zﬁn 2.10 argidaauvniy Jumper 1unﬂ1n1wuatuas1a§
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NUIEAIINITY RAM aquuﬂquqiﬂ@ﬂuﬂﬁlﬂag 3.6 T2an 1§Lﬁuﬁ7u
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Channel Port Address Port

Port A Data Port 50 H
Port B Data Port 51 H
Port C Data Port 52>H
Port D Data Port 30 H
Port E Data Port 40 H
Channel Control Port Address Port
Port A Data Direction Register 54 H
Port B Data Direction Register 55 H
Port C Daté Direction Register 56 H
Port D Data Direction Register 34 H
Port E Data Direction Register 44 H

1 Pl 4

LFIEINNTARITUWATNEAY  Z84C11 Lﬁuﬁuqnw?atawnqn?ﬁTaﬂadiz

Y. Y b 14 4 v, = o
n@sin Tegatt9atdaanasann Port Data Direction Register i1
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MinTariy "1 Aae 1wwain§a§anaq§nuu 9 Lﬁuwaintaﬂnqn (AW
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WRTNUULLIUWATNLAINWN AL TURUAE L ugua) LazatT18a9n13 IR in
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wainﬁuqnntﬂaﬂqaaﬂn Port Data Direction Register tﬁuan "o"

D7-D0 Data Bus

Qutput Butter

3 Port
Data Data Porl N ‘D_ o
. PIN
Direction Register V
Register

inpul Control Logic

PADR (Addrexs:54h)
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PCOR At wss $67)
PODR [Ace vas 340)
PEDR (Acdrves:d4n)

o7

(TTTTITT]
L——o:s—na‘anlml

1:Sem Baw Outpst

-} . . .
Zﬂn 2.12 Port Direction Register
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Z80 Bus
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2.13 9S78azLasan1 Z80 Bus
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CLK/TRGD N 2TATR0
SokoTReI T3 dp— ziTal
CLK/TRG2 =4 - C 2
CLK/TRG3 93 & %‘“ clk
sy QL BRI aND

N Internal

Control

/1 Logic
LLN]

BUS Intecrupt NT
nterrup
Internal Bus . ~4—— |[EI
K — L
[Ke} <: _\/ ogic EO

Counter/ Z> 2Cro
Timer
Legic ~ ¥ 74 CLKTRG

Control

I

%3

MESET

) <
gun 2.14 usanleazunsutas CTC

CTC ADDRESS Port

CHANNEL ADDRESS Port
CH 0 10 H
CH 1 11 H
CH 2 12 H
CH 3 13 H

MS1,MS2 (J4)

MS1 WS MS2 wtf]umﬁuvgnnm CPU Z84C11 Tﬂﬂlﬁuﬂﬂ‘il'ﬁﬁ'lﬁ
CPU 5waé1udw§e HALT u§1q51ﬁ3§1uaﬂﬁw1a (RUN, IDLE1, IDLE2 %78
STOP)

MS1 MS2 HALT STATE
1 1 RUN Mode
o o IDLE1 Mode
0 1 IDLE2 Mode
1 o STOP Mode
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RESET (J2)

Lﬂu§uqndatﬁqﬁunﬂ?tﬁanaq CPU Z84C11 #Iu@anu193TUIsiaAn R

#ia C RESET
N

e ,'c}———oo—l

SW RESET

7 ' Py}
U 2.15 A19RaTIL I UL TREaY CPU

WDTOUT (J3)

ﬁ PR * 4 2 e - ;’] d »
iUz’ InlNN 7 maswaIn E FINAViuan - 2 aga<Aa b uwannaya
N1 9 1u uazﬁqtﬁu Watch Dog Timer Output ans Tazaz;ﬁu Open-
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171 CPU Qn?cﬂaaﬁuéﬂﬁq OUT Port PE 7 #ufas
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Eﬂn 2.16 n19198 Watch Dog Timer Output

( ¥ Watch Dog Lﬂuﬁnumzuqq1ﬁasﬁwnﬂ1§sﬁm CPU aéuauaﬁﬁudﬁsqaﬁﬁ
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PE7 ~4—>
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WOTP Enoble
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164 18
K 1 3 1 2201 2221
o 22-Stage Binary Counter FQF
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RESET
RESET
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g JL BIH WRITE
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Internal Data Bus
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Printer Port
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o 4 . N 1 X I's
F57u0M2 9 1Ule  Teawadn printer #3ITAaIINLUNN 3 URE 4 Waqn E
a o £
LasunNn 0-8 ¥aIWasn D

FRINTER
PES —g1 2z PR
FDO 13 4 4
POl — 5 g poND
P2 —d 7 g pibD
FOZ — o 10 pai N
FP3 —d 11 12 p-oND
FDS — 313 14
FDS —J 15 16 puNP
FO7T — 17 18 -GN
—d 12 20 PRES

HEADER 10OX2

HEADER 20 PIN

PRINTER PORTY 36 PIN

i 1

2 2

3 4 3

q 4

S 3

€ 6

7 ?

3 H
lg 10
14 11
12 27
13 26
14 2% -
k3 23 18 1
18 ;g 0000000000000 00000
i; 21 0060000000000000060
19 20 36 19
20 12

o~ : I's g
gﬂn 2.22 n1998wa9n Printer

Printer Address Port

Channel Address port
Data (PD 0-8) 30 H
STB (PE 4) 40 H (BIT 4)
Busy (PE 3) 40 H (BIT 3)
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Memory Map Address

é [ v 13
uadia CP-~-Z84C11 "-mnu'mmqm'mﬂmflu 2 ':i'm ai]

Memory CP-~Z84C11 I/0 Port CP-Z84C11
-ROM
OOOOH-7FFFH CTC CHO 10H
CTC CH1 11H
CTC CHZ2 12H
RAK ‘ CTC CH3 13H
8000H-FFFFH
PORT D DATA 30H
PORT D DIR 34H

PORT E DATA 40H

DIR 444

PORT E

PORT A DATA 50H
PORT B DATA 51H~
PORT C DATA 52H
PORT A DIR 54H
PORT B DIR 55H
PORT C DIR 56H

PORT LCD B8O0H-9FH

SCRP EEH
WCR, MWBR EFH
WDTMR FOH
¥WDTCR F1H
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f2utlsenaunavuaie CP Z84C11

CPU

Memory

EEPROM
Port
Printer Port
Serial Port
LCD Port
Keyboard

CTC Port

Clock Rate
Power Supply

Connecter

"

"

(1]

Zilog Z84C11-10 CMOS Type
27256 (32 KByte)
6264 / 62256 (32 KByte)
93C46 (1 KBit)
PA, PB, PC, PD, PE 1/0 Port 40 Bit
1 Port
1 Channel RS-232
1 LCD Module (Dot or Graphic)
1 Port (8 Bit)
4 Channel Counter Time Controller
(Z80 CTOC)
10 MHz
Consumption 5 V DC & Terminal 5 V DC
1 40 Pin Expansion Header-Strip 5V
(Z80 Bus) ’
2 34 Pin Expansion Header-Strip
(72I0Z80 ETT)
1 20 Pin Expansion Header-Strip
(Printer Port)
1 20 Pin Expansion Header-Strip
(LCD Port)
1 10 Pin Expansion Header-Strip
(Z80 TCT)
1 10 Pin Expansion Header-Strip
(Keyboard)
1 4 Pin_qumper (Watch Dog)
1 2 Pin Jumper (Reset SW)
1 6 Pin Jumper (TX , RX , INT)
1 4 Pin Jumper (MS1 , MS2)

2 Pin Jumper‘(ON/OFF BAT)
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: 1
: 1
: 1
LED s 1 Power Red LED
: 1 HALT Green LED
PCB SIZE : 12.2 x 9 cm

318azLdgan IC

3 Pin Jumper (6264/62256)

3 Pin Jumper (DOT / GRAPHIC)

2 Pin Jumper (RESET 40 Pin Z80 BUS)

Bl -1 O
CLK/TRG3 ]
CLKTRG2 ]
CLTRGI

ANT

MALT ]
MREQ [
noRa ]
[i210 2 e—
MR[C__1-20
MBUSACK [ ]
MAT ]
fBUSREQ (|
/MRESET (]}
[0 ——
/RFSH ()
AL —

Vss (1

LN —

AT T30

&

784011
Z84C11
100-PIN QFP

@ 2 {1 PR

75 -

70 -

65 —

60 —

55 —

4
|

[ "3 PeS
[ 1 PEs
[ peawoTOUT™

A
AS
A6 [
AT [

2

A2

* PE7 for Z84011

XTALI C

Vss -3

<
1 2.23 f18as i dganlat

-29-



¢
1ﬂast§'aan'\aamumﬂa1

zsocTc PRINTER
CLK/TRGO N PE4
CLK/TRGL FOO 3
CLK/TRG2 POl d s
L.LK,.T&S.S N gg:’: —q Z.
¢ FD4 H
' Fos —_q 14
PoE 18 1 Ee
—q 17 18 B
—J 12 20
Z80BUS HEADGER 102
ALl L. a10
—_—y 2P
ALz z Ad
a1z 93 4P g 34PIN %1
Aa1a 95 &R g7 7210280
ats —47 8 Pp— ¢ FAN . FAL
L 3 5 2 41 2
CLK 7,30 as FA2 FAZ
—d 11 12 2—q3 af Faz
by 913 14 b— £3 Fae 43 6 PA?
oz —g15 18 p— 23 . peo —dJ 8 FB1
— 17 18 p— —Jo 1op— FBS
o¢ —q 19 20 p— 94 FB2—di11 12p— EB2
vee d21 22 p— 29 B4 . d1% 14 p— EBS
p2 T J2322B7 ano Fee —J 12 12 BT FB7
0f —d 25 26 p— RFTSH PSS —qi17 18 p— 363
23 2 M1 ¢ 7 <
o1 Q37 28R Rreser pca T 19 20 b—— p25
29 20 p— ) d—d2122p— E53
INT 431 22 b BUSR2 Pes 423 24 p— FC
A B B e S
MREa —q325 25 b e —q 27 28
TorRa 435 33BT Ro Y =
—d 33 an IR —3 2
HEADER 20x2 — A< — )
HEADER 17x2
3Z4PIN %2
7210280
KEY BOARD PDO — - FD1_
FON [ I>¢ FOL FO2 3 2B ro3
e T Eiogr p
1 5 e6f 3 17 s .
PD6 T FO7T PEQ = % PEL
ey —97 8 p— 00 FE2 7992 10D pEx
—Jd9 10b— FE2 411 12p— EE3
—d 13 13 b——
HEBBER Sxz2 PEe T 1318 B PE?
—d 17 13 p—
:g 13 20 p———
21 22 p—
oy —d 23 28 b— .
—d 25 26 p—
GND ___d27 28 pb—
— 29 30 p—
—d31 32 p—
—d 33 24 p—

HEARDER L(?X2

<~ &
U 2.24 T1HAEL AAATIAAULUAL AT

ﬂaﬂugnQYﬂLnaqnu1u1911U1Lﬁatﬁa§ Z84C11 ﬁiaaﬂnnﬂﬂuuqﬂ f
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2.2.3 2937u9A9
( Real Time Clock , RTC )
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RTC
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MM58167
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< as o -y = o s
fdmszaaundrdnda  Hadq s Radguiauidng (oscillator) &%t 2an

(real time counter) @2tuU3sguLfay (comperator) Waz RAM

= 40
STATUS S V¥
BIT T 227 S ADDRESS [ Al
S < B ET DECODER %%
HA f—A4
S REAL TIME COUNTER
+ 3% 46 BITS ﬁ—
G Y H 1 L I 5]_1 )\ _L
TRz ), ~—¥ -
0SCl — 32 ¥Hz — ‘; A WISTA TS
0SC2¢—|  OSC COMPARATR’ BIT | REG & BIT TERTPT
cs \ 1 KHz ] r ' 3 ’_L—:[ > ”LEESJ
' &’DR — ] rAk | INT.CONTROL
¢ RDY ¢ JOnELL IS REG>& BITS INTERUPT
'8¥ & 10 BUFFER ™ T OUTPUT
‘pp — AHD J ]
T Lo § BIT BI-DIRECIIONAL BUS
RD STATDBY
o — =] INTERUPT
07 WR ADDRESS LOGIC
INPUT ]
STANDBY
INTERUPT
OUTPUT

pR] =]
gﬂn 2.25 yuyaanleazunsuday MM58167T
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R171901917197U8a8  LCD

MODLUE

( Power ON ’

W2it more then 1§ ms
sfter Vpp rises to 4.5V

RS R/W DB: DBs DBs DB« DBy DB: DBy DBs
o 6 o 0 1 1 %X X *x %

Wait mose than 4.1 ms

LEF cennot be checked before this lnuvucllon.]

Function sef {interface Is B bits long)

RS R/W DB: DBs DBs DB« DBa DB2 DB: DBe
0o 0 0°0 1 1 X X X X

Wall mose than 100 pa

LBF cannot be checked before this lnslmclio:]

Function set (interface is 8 bits long)

RS R/W DB; DBs DBs DB« DBy DB: DBy DBe
0 o 0 0 1 Y X X x Xx

RS R/W DB: DB¢ DBs DB: DB; DB; DBy DBo
o o 0 o0 11 N F X% x

Initlalization Ends

([EF csnnot be checked before this lmlruc_lionJ

Function set (interface is § bits long)

the execution Instroction time. (See Table 2)

BF can be checked sfter the following instructions.
not checked, the waiting time between instructions is longer than

When BF is

functlon set

interface is 8 bits long.
Specify the number of
display tines and character
font,

display OFF

dlsplay ON

entry mode set

14
The number of display lines
snd character font cannot be
changed sfterwards.,




A1T1NA1H 989

HD44780

Executlon time

Execution time

Cods
ritruetion Deseripiion il B
7 2
RS |R/MW |DB? |DBE {DBS |DB4 | D8I {DB2 |DBY | DBO Note 1 Note 2
Clepsrs 2!l display snd returng the
Clesr display 0 0 [} [J 0 0 [} [} 1 cursor 1o the home position B2us~164ms |120 s ~4 8 ms
{Address 0).
Returns the cursor 10 the home posl-
vion {Address 0). Aho returns the
Return home 0 14 0 0 0 o o 1 2 displey being shifted 10 the original O0ps>16ms {120 ~48m
position, DD RAM contenis remsin
unchsnged,
Sets the cursor move direction and
Entry mode specifies 01 no1 10 thift the display.
4 120 ps
et 0 9 J o . ° ° A Yo 4 These operstions are performed O ut ¥
during dais write and resd.
. Sets ONJOFF of ol display (D},
Distplay ON,
ofr :zn"o’l o |o o jo |o 1o |c | B |cusoroNOFE (C), and blink of 40 4 120 ps
l cursar position character (B).
Cursor snd Moves the eursor and shifts the
Gisplay shify o 0 0 [ t |s/c [RIL | " * | ditplay without changing DD RAM 40 ps 120 s
contents
Sets interface dets length (DL}
Function tet [} [} 0 1 oL | N F » 2 number of displey lines (L} and 40 ps 120 ps
charecter font (Fl, .
—
Se1 CG RAM Sets the CG RAM address. CG RAM
sddrers, 0 0 1 AcG dota it sent and received after this 40 ps 120 ps
setting,
Set DO RAM Sets the DD RAM eddress. DD RAM
sddress ° 0 App dsia is sent and received sfter this 40 ps 120 ps
setting.
Read busy i Readi Busy tlag {BF) Indicating
flag & sddress o \ L1 AC Internal operation is being performed Tps 1ps
and reads eddress counter contents,
Write data | = :
10 CG or f ! 0 4 Weite Date Writes data Into DD BAM or CG 40 s 120 ps
DD RAM i RAM,
Read data 4
to CG or 1 1 Resd Date Resds dats from DD !iAM or CG 40 13 120 s
DD RAM . RAM.
WD = 1: increment (+1) 1/O = 0: Decrement (1) OO0 RAM: Display dats RAM Execution time changes when
S = 1: Accompsnles display shify, . CG RAM: Charecter g RAM | frequency cheng
SIC =1: Displey shift SIC = 0:Cunor move Acs: CG RAM eddress {Example)
RIL = 1:  Shift 10 the right. ApD: DD RAM eddress When |p’c is 270 kHz2:
RA/L »0: Shift 10 the felt. . Corresponds 10 cursor ’
DL =1: 8bi DL =0: 4 bits address. 4 250 - 37
N =1 2iines N  =0: tline AC: Address counter used for 01 x 270 e
F »3: Sxi0dots F  =0: 5x7dots both of DD and CG RAN.
BF = 1: iInternally opersting address,
BF «0: Conaccept instruction
*No effect ‘

Notes 1. Applied to models driven by 1/8 duty or 1/11 duty.
2. Applied 1o models driven by 1/16 duty.



FIAAT L AEANANAIHY HDA4T80

1. CLEAR DISPLAY

RS RM DB, D8o

s (o] o] oo oo o o o] "]

t 4 d s o
Arfedaz L Tun191 Baudaeinem3a SPACE (ASCII 20H) 13114%u

v

o . . v [ I'e P 4 I'4
DD RAM NNH#6  HRENINITLEA6IMWUN DD RAM Lﬂuguﬂ AdLABT LRIy
v} | Y ) [} d
nau1ﬂagmﬁuwuquuQQﬁﬂaﬁaﬁaeaanﬂw L@ I/D = 1, S 13AN1T L URAY

[

2. RETURN HOME

RS R/W DBy DBy

code [0]ofofofJo[aJo]o]q I-]

* No effect

ol " BN AN > 2 74y 82 Q¢
ANRIUAZ LUUNIT L EAGILWILS DD RAM 1wtﬂuguﬂ AILABDTLTDTAY

o Ve ' ' <
ﬂauiﬂagmﬂuwuﬁnuqﬁﬁﬂﬂﬁaﬁaqaaﬂﬂw %aga?uaaﬂﬁwiutﬂaﬂu

3. ENTRY MODE SET

RS R/W DB4 DBg

code {0]oJoJo]o]o ]0111ho[sj

& e YR 4 - 1w ")
BIT I/D : Te#aszidualnvuainin Luasnﬂuuiaaﬂuﬂagaua
o e 1 <~ & I ~ <
FENITNRIUUY - DD RAM  LWHZUWUY  WTDRARINAUN
4 8 o -
Ta8 1 = LWUAUWRUN Hag 0 = AaARINUY
& e e I [~
BIT S : tilun1n1vuau&adua @801 S = 1 3= 1UuN19R

€

U as é I'4 o w o
ABHR HRAIRILPATLHATAHNU gadavzanautinig

e
D el
o2

@, ‘
® Lﬂaﬁtﬁasﬂzgﬂ



4. DISPLAY ON/OFF CONTROL

RS RM DB, — DBy

coee [0]oJoJoJoJoJ1Jo]c]e]

<
BIT D : tiuint#idadaniinasniw  Ta8d W D = 1 aziia

D = 0 3zida
BIT C

'4 I's )
ALTRUAAILADTITET 1IN C = 1 waxd1lifasnig
'3 s < o I'4 ['4 l
wdadtaagLlEay uUn C = O Tmamatnaitﬁaiqsag

| ' d
?u LINE n 8 Quuuu 5x7 uazqzag1u LINE n 11
Tunyy 5x10

2 - 4 I'4 <f
BIT B : tiduuntdeanisagswiunadiaagsidas Teg B = 1 o
A19A95WIY B = 0 tuAnsnTewiy d9zsslIa

ATnTEwIUlSEuIN  379.2 NRAIUIN

o, .
o :
» o)
E§§ L]
L0 S o . om
~
Cursor . -
§ x 7 dot characley  —Seeem Alternating display
font X S % 10 dot character
font
{a} Cutsor Disptay Example [b) Btink Displey Example

5. CURSOR OR DISPLAY SHIFT

RS R/W DBq DBy

Code mo]ololoTﬂs/cIa/ﬂ.]‘ -]

“ Noeffect

[~ ° ! ° ° 1 é I's - U Y
Lﬂﬂﬂﬂﬁﬂﬂﬂﬁ%@?ﬁﬂﬂuwuqLﬂaiLﬁaiﬁ?a%ﬂgaiﬁLﬁ@ﬂﬂ@ﬁﬂﬁwiaﬁuﬂ

TazMsiAagL HounTaa 1y 10y

S/C R/L
° Fy) ' I's Y o . '
0 0 nin1Tggranstgasidniegrasdntay 1 GILAug
. v s '] < 5 '
0 1 nIn1TggtaagTidasiuntsgl1’nLad 1 LU
[ «r s ar 4 -
1 0 Liun1TeudIinEInLAatiUnIeEe

o o o 4 -
1 1 LUdun19ausIangIntnaldnavnan



6. FUNCTION SET

e [o]o] o oo o w] Fijtj

I~ ' ' -3
BIT DL : tUuAIT+EANITAAADITRSTH b UUK UL

8
N1RANNITAAAR 4 1N DL = O WAz 8 iin DL =
[~ o [~
N : tlun19 1 gausanan1tudasua Tag N = 0 tdun1g
RAAYNA 1 U998 N = 1 udadwa 2 us9ne  Iu
< ) w & 9
ATUNINATT 2 UuFIne  alvida N = 1

< -~
F : tdunq1qidaaua DOT A1SUAIAHA 5X7 #98 5x10

< I3
a8 F = 0 t4Uu 5x7 uwag F = 1 1Udu 5x10

No. of
1 Character Duty

NAR d;::':' font factor Remarks

00 1 $x 7dots 1/8

01 1. 5x 10 dots /11
Cannot display 2 lines

1 . 2 5x 7dots 116 with 5 x 10 dot charac-
1er font.

* Noeffect

7. SET CG RAM ADDRESS

RS R/W DBg D8g
Code [04[01 0] 1 lA]A[AJA[AIAJ
Higher Lower -

Order Bits Order Bits

4 HD44780 ﬁuﬁwﬁaaﬂqwuénaé 2 qﬂﬁa DISPLAY DATA RAM
(DD RAM) 37uU7% 80x8 iin war CHARACTOR GENERATOR RAM (CG RAM)
o - - . O H e o '
AIU3Y 512 uUn  Wag 7200 uUn andsutdunT e 1unidlu CG RAM

° o L] 1} [} U
TaﬂﬁaﬂﬂqﬂwiLﬂmmquwuqnaut§aun§aaqu§agaqnn CG RAM @78



8. SET DD

RAM ADDRESS

RS RWDBy————————___ DBy

code [ofo]1]afalalafalala]

P

Higher
Order Bits

lower
Order Bits ind

d ° ) 3 3 ) L L
tiuad L dna6unus? DD RAM WUNITL BEUWTABIUAT A7

DD RAM

b g g 1 as \J Lo
lﬂﬂﬂuﬂuﬂﬂﬁuﬂ%ﬂﬂﬂqilﬁﬂﬂﬂ N a18

a“
a1 N

U
1 N

0

(1 ug9n6)

1 (Ziﬁiiﬁﬂ)

<
[T PEAN
o
<
i

CEAki]

AMNUS O0H-AFH

AILWUY OOH-27TH fanTuussfia

r Nd
WR¥ 40H-8T7TH fMSUUTINGN 2

~ < o . . |
(DD RAM aa ﬁ?unﬂzudﬂqmaﬁuﬂﬂa LCD) Tag3amuIuaLviudInae

4
ni

#20819A193AA VIS TAY DD RAM  #itn3a LCD uwuy 18 #18nug

ar ar L [
4 499N L]z 20 @Ma0HY 2 uU99na HDM-16416H, HDM-20216H
1 2 3 4 S 6 7 B8 9 10 11 12 13 14 15 16 « display position
1-tine | 00| o1 | 02 [ 03[ o« |05 |os5{o7|os|0s|oAfoB}oC|oD[0E[0OF| « DDRAM address
2-line 40 | 41 1 42 J 43 | 24 1 45 [ 46 ] €7 1 4B | 49 |4A ] 4B {4C | 4D | 4E { 4F
Inne 10 12013 1ef{s{1ef12|18f18{1A[IB{IC[ID[IE{}F
atine | 5015V | 52| 53} 54 (55|56|57|58|59|sAafjsB|sC|sD]|SE]|SF
HDH-16416H
16i 2 3 4 5 6 7 B @ 10 11 12 13 1415 36 17 38 18 20 - cisplay position
t-lne ) 00 ) 01 J 02 J 03} 0¢)o5|os)o0r)0s}os|oafoB]oc|oD|oE}OF |10 11)12]13)—DDRAMaddress
2line] 40 f 41 { a2 43 ] aa | 45| 46| a7 | 4849 |4A | 4B |4C 4D |4E|dF | S0 | st |52]s3].
3dine| 14115136 | 17 718 119 F1ATIBIC|ID | IEJIF 20 [ 20 |22 ) 23 | 24 [ 25| 26 | 22
atine] se ]85 | 56|57 | sa|solsalsB{sclsosE)sF]|eol.6r|6z]e63|es]|es]|es]er

(Note)Shift displey is 2s same as 2-line type.

HDH-20216H



9. READ BUSY FLAG uay ADDRESS

RS R/M DB, DB,

Code Lol l]aFlAIAIAIA]AlArﬁq
Higher Lower

“ Order Bits Order Bits

& o o 1 . @ o 1w Y
LURATIRNBIUAY BUSY FLAG Tvaziiludiiuaninéa HD44780 ung
UAUIUNITAIIIUATETH w?aaé?uaﬂﬂww¥auas%uﬁa§a Tas
BF = 1 ﬂé1uﬁu1uﬂﬂiﬁﬂaﬂuﬂwaiu de%auqs%uﬁagaw§aﬁ1§q
) PR P TS Y
BF = 0 wiauﬂsiuﬁagawiaﬂ1§e1m
. & ¢ 0 v 1
UBNANNBHI L UUAIRSAIUAIAILWUSEIBY CG RAM #aa DD RAM &8

T

10. WRITE DATA TO CG #3a DD RAM

RS R DB, DBo
‘Code L1 I 0 Lo] 01 DTD 1 D I DJD]T) J
Higher Lower
Order Bits Order Bits

2 L e ) P 'Y}
LﬁuﬂqﬁqLﬁauﬁagaLﬁﬂiﬁiu CG %32 DD RAM Tma;uat%auﬁaga
o s PN B & wa B & Y]
LAZEFA LI AZ L WHNITARATAADATUNANINAIFINL TATY ENTRY MODE %a
o R IV I [~ PN E) < o EY)
AMVUANIEZTINLUUNTIT L TEUAaNATRY CG RAM  #98 DD RAM natlateanng

Y ]

;24
LEAGILWUSTAY CG RAM #wia DD RAM ?uuﬂnauaztﬁﬂuﬁaﬂa

11. READ DATA FROM CG %38 DD RAM

RS R/Ww D8,y DBo
cote [1]1]0]0]5]0]0]0]0]0]
Higher Lower -
QOrder Bits Order Bits

& o oy ] ' ' ]
Lﬂuﬂwﬁﬁaﬂuﬂ1§a§RQﬁﬂ CG RAM %38 DD RAM  Taanaudiuan

~ X Y o o . v 4 pww

3771 DD RAM %38 CG RAM #4173zl dd {9l TRALWUINEY Lw31M311

YIS PUEN Y3+ < -
naganaﬂuimuuLﬂu DD #i9a CG RAM



. 2 31
AINAITIIAITAINIY  AFLAUIINITTH9I™ LCD Module Hiudns
< 1 e o < W o o 4 ']
IWEILARNANFILINL TN UAZLEAAIINADNNITIUIUIARIDNHTURE LADT LTS

as v 2 o o - o
WASIINUN  LFINRINITOL DAUAITARTL T11UTY DD RAM @INATINAIRART
Ayg 3 & Q4 [¥) . ° LV
NTUNIUY  NIZLAAAIDNETIUIAATW LCD L918SEIHITAN TIVUAR ILNUNA 2

a’ 4 = 3 ]
ANHINAZIALAAUUIBLE  TOHAIT L HE6E LWL DD RAM

Character Codes CG RAM Charscter Patterns
(DD RAM Dats) Address (CG RAM Data)
76 5 4 3 2 10 $ ¢ 3 210 7 6 5 4 3 210
—Higher Lower — ~Higher Lower~ ~ Higher Lower —
1000 X X x oIk
. (0 0 1 i
010
001 1 Character
0 000 x 00 0 0 0 0 Pattern .
11 00 Example (1)
101
1 110 l
. Cursor
i 1 /1y . “~ Position
50 0 0 x x
10 01 W
101 0
3 0 11 ghuacul
6 0 0 0 x : H atiern
4Nl gy 1:1 00 Exsmple (2)
i1 o0
110 d
P11 X x
. 100 0 X x
/—\l\J i 01
e NN //
0000 x 1 1lr\_m~77“\\—~‘*‘:: -
(\ 1 00 = X No effect
5 1 01
1 10
1 11 L O A 4

For 5 x 7 dot character pattern

2 '
oo ) -

uanans  LCD module (HD44T780) uUHsNdIuMIsuaY CHARARTER
‘4 - ar  ws gﬁ-’
GENERRATOR nLiwaﬂunsaLEﬂuﬁaﬁa TUNISTLAREIANETIUTIALDY 21N
o w b @ - ' <
A1519G20NHT 5x7 DOT HUU  3IZLHWUI1A8 6 IuWuNTuA1919 O0H 0y OTH
) ° ' < < . ' s < <
FIUAWWUS O8H 61 OFH Az iUUMWHSLAg2AY O0H #9 07TH Az 1uul
ud k7] ° v
i CHARACTER GENERATOR 8 9 ﬂLsﬁaﬁuﬁinLﬁﬂuﬁagaﬂﬂwwuﬂtaqim
FYRET~1 P " o e . U . 2
WRENLUUKUY 5X7 DOT AgLnaula 4 @28n¥3 B9 Nn0WL ABini1lnL 9

-~ o s o 4 . s EY)
ﬂﬂuﬁiﬂtﬂﬂuWQEﬂﬁﬁﬁmaﬂHm wigangInIe1 inala



N17118udaua CHARACTER GENERATOR

- £ 7] ) ) . [} [ -
L7ﬁﬂ1uﬁﬁﬂlﬁﬂuﬁaﬂaYWTQﬂﬂﬂwuﬂﬁﬁuﬁuﬁﬁaﬁ CG RAM nay Tasiday

A ' S 4 . ' <2 R
16 64 GIUKUY (1IN 5-1N 0 ) WAZLAAAINUAAILAUSWAINIENINITL TEY

4

[ o < [ (>4 I
'nmdam‘lu CG RAM Tegliduansuzunaauniula 1 GI'JE]ﬂH‘Sa'r] 5x7 DOT

44

L L

N - 1 ¢ Y e s FYy vl I'4
uuas%ﬁnaﬁann 4 a4un 0 @a 1 Yuniniuu 1 Wiﬂﬂﬁiﬂ%1ﬁﬁﬂ§a 8 un
FY I " " d a w 2
A8NY Tﬁ%ﬂﬂﬂﬂﬂﬁﬂﬂﬁ?sﬂﬂﬁ1ﬂﬂ?ﬂ uastuatﬁﬂuﬂagaaq1u CG RAM uan

Y] & s o Y] [ o 1
LIRIL T3 NI1 n?ntﬁauﬁagaiu DD RAM @@ ﬁaﬁamqumuq?umﬂiﬂq

<. '
CHARACTER n@4#iNy OOH-OTH

116149 9] Tun1T8aTde1y HD44780

1. RS (REGISTOR SELECTION) aziilumiiaani3dtaasnnadu Tl
ad 2 Hqfia INSTRUCTION REGISTOR (IR) uaw DATA REGISTOR (DR)
Tasfniiu 1 Wziiunnsidan DATA  Wazdiniidu 0  azidunigiaan
INTRUCTION

2. R/W (READ/WRITE) Lﬁuﬁ?LaﬂﬂiﬂﬂsL%ﬂuw%aﬁﬁuﬁﬂﬂaﬂﬂﬂﬁiYﬂ%
Tmﬂdﬂuﬁaga = 1 L%ﬂuﬁaga =0 ’

< . £ ' I
3. E (ENABLE SIGNAL) LUuﬁqﬂqﬁu@ﬁﬂ'\v]ﬂqiiﬂLgﬂuﬂflu'ﬂﬂﬂda

The relation betwsen the operation and the combination of RS, R/W

RS RW E OPERATION

0 0 Write instruction code

Read busy flag and address counfer

QK
Vol o

1 1

Read dz2fa

When performing data and instruction code by 4 bit, trsnsfer RS, R/W every time.

. d ar € o
4. DBO-DBT Lﬂuﬁﬂiudqﬁaﬁaﬂﬂnm11a%
5. VDD Wiass@aivyas
[~4
8. VSS tidug1 GND

& o ¢ o '
7. VO 11uz 1501180 1a3Tun13iy LCD THRIN9WI AN
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Riii2teteisittstiiiisisisiiiiitisitzstisstsy

e PHORE LINK CONTROLLER ]
4 %
¥ BY t
4 $
14 SRISOPA NIMVIJIT 310829 L
i* %
i# SIAK CHAREONSEANG 310833 %
.* *
';:*muttuutttxm:utmmmtmmmm

0000 ORG 0000H

.o ws

1/0 CONTROL REGISTER ADDRESS

}
0050 = BA: EQU 50H :Port A number

0030 = PD: EQU 30H " ;Port D number
0049 = PE: EQU 40 ;Port B number
)
0054 = PAC: EQU 541 :Port & control port number
0034 = PDC: EQUF  34H ;Port D control port number
0044 = PEC: EQU 441 ;Port B control port number
; I/0 LCD PORT
0080 = PDATA: EQU 80H ;LCD data port number
0082 = PSING:  EQU 82H ;LCD signal port number
0084 = PREAD:  EQU 84H ;LCD read port number
+RTC 1/0 PORT
00A1 = YILLI:  EQU  0AlH Millisecond port number
0042 = SEC: BGU 0424 iSecond port number
4043 = KIN: EQU- 0A3d Minute port number
0044 = HOUR: EQU  0A4H iHour part number
00B1 = INTC: EQU  0BHA Interrupt control port number
4000 = STSSTR:  BQU 0AO0OH 1Systen stack address
0000 CPy  "Z80.TBL"
0000 HOF  "INT8"
0000 3EOF P¥DLAY: LD &,0FH iPower up Delay
0002 3D PWDLAY1: DEC A
0003 20FD JR NE,PVDLAVI
4005 c30001 P HAIN
0038 0RG 384 iMode ! Interrupt Address
0038 3 : DI iDisable interrupt _
0039 30005 JP GETDTHF ;Jump to interrupt service routine

0100 ORG 1008



0100 310040
0103 3JEFF
0105 D3S4
0107 D334
0109 D350
0108 3E20
010D D344
010F AR
0110 063C
0112 210080
0115 17
0116 23
0117 10FC
0119 3E0C
0118 320480
011E CDIAOB
0121 CDIDOB
0124 CDIAOB
0127 CDB30B
0124 ED56
012C FB

012D CD3E01
0130 CD8301
0133 CD3901
0136 CD6204
0139 CDTF04

JRERRRRRRRIERES Main Progranm 1333333233382 23333833 332341
1 ]

i

;% Set systemstack and i/o port

i¥ $Port A (50H) -out port to on/off equipaments
1% $Port D {308) -out port to control 8 bit DAC

$ #Port B (40H} -in port to recieve DTMF code

¥ -out port bit 5 to contrel relay
¥
$

1

-

+¥ Initial parameters

; $NCONTROL -control word

1% $5TAT -onfoff equipaents statatistics
i# Initial LCD

;¥ Show current time

;¥ Alarm every Hour

;¥ Check on/off time of each equipment

+% Check time (00:01:00) for clear all on-off time

1% Onfoff equipments along each on/off tinme
2 4

1
31322223233 823233322322222832222328322228223222832322233

'

P W A W e N - W e N e M e W e M e

s¥kkkskekiiss [nitial all parameters $¥fxdidsedixsssdinty
i

HAIN: LD SP,SYSSTE 1Set systen stack pointer
LD A,0FF§ i8et port A & D to be output
0uT {PAC),A
ouT {PDC),A

0uT (PA),A iClear solid-state relay

LD 4,208 iSet bit § of port E to be output

oUT (PEC),A iSet another bit of port E to be input
T0R 4 ;Clear all buffer

LD B,60

LD AL,RINGONT
CLEAR: LD  (HL),A

NG HL

DINZ CLEAR

LD A,0CH

LD  (BLINE],A

CALL DETIME iDelay

CALL INITLCD ;Initial LCD

CALL DETIME ;Delay

CALL SHOW 18how idea!

1 ;Set mode 1 interrupt
Bl iBe enable interrupt

(BYKEERRERERSSS Operation progran HEFEKREERERSREERARK
]

.
'

WORK:  CALL RTC iShow real time clock
CALL ALARM iAlarn every Hour
CALL CHECK :Check on - off time of equipment
CALL CHECLR :Check 00:01:00 for time buffer clearing

CALL CONTRL ;Control on - off time of equipment



013C 18EF

013E 21500D
0141 CD7801

0144 DBA4
0146 CD700B
0149 1634
014B CD4AOB
014B DBA3
0150 CD700B

0153 3E40
0155 CDIBOB
0158 1634
0154 CD4AOB
015D DBA2
015F CDT00B
0162 1634
0164 CD4AOB
0167 DBAI
0169 CD700B

016C 21930D
016F CDT801
0172 3E00
0174 CD3BOB
0177 ¢

0178 0603
0174 TE
0178 57
017C CD4AOB
017F 23
0180 10F8
0182 C9

0183 DBA3
0186 FROO
0187 200F
0189 DBAZ
0188 PEOO
018D 2009
018F DBAL
0181 FE0O

R

WORK

sJurp to work

JEERRERRRNRRE45% Show time routine ¥¥##***#*#*{f1*#t¥t*#

.
'

RTC: LD

HL, FRONT

CALL WREASK

I¥

4, (HOUR)

CALL DSPLCD

LD

D'I:ﬂ

CALL WRBYTE

]

&, (HIN)

CALL DSPLCD

LD

4,408

- CALL GOTO

in}

D'B:n

CALL WRBYTE

IN

4,(SEC)

CALL DSPLCD

LD

D'l:ﬂ

CALL WRBYTE

N

A, (MILLL)

CALL DSPLCD

LD

HL,REAR

CALL WRMASK

LD

4,008

CALL GOTO

RET

WRMASK: LD
¥RKASKL: LD
LD

B,3
A, (BL)
DyA

CALL WRBYTE
ING HL
DIHZ WRKASKI

RET

iDisplay front mask

:Display Hour
:Display *:"

;Display Ninute

iDisplay ":"
;Display Second
:Display ":"

:Display ¥illisecond

:Display rear nask

iDisplay LCD data

PERRRRRXRRRENEY flarn routine ¥XRRRfkiskxiriiikksiiiid

.
]

.
]

ALARM: IN
P
IR
I¥
cP
IR
N
P

4, (KIN)
008
NZ,ALMEND
4, (SEC)
008
NZ,ALHEND
&, (KILLT)
008

iCheck Hinute = 00
1Jupp if be false

;Check Second = 00
1Jump if be false

;Check Killisecond = 0



0183 2003
0195 CD110B
0198 ¢9

0199 CDB201
019C CDO802
019F CD5EO2
01A2 CDB402
0145 CDOAO3
0148 CD6OO3
01AB CDB6O3
01AE CDOCO4
0181 C8

0182 211780
015 46
01B6 23
0187 4E
0188 23
01B9 56
01BA 23
0188 5E

01BC DBA4
01BEB 67
01BF DBA3
01€1 6P
01c2 221580

01C5 BT
0166 ED42
0168 3824
01CA 241580
01CD B7
01CR ED52
0100 301C
0102 341380
01D§ CB4T
0107 €20702
01DA 211480
010D CBCE
01DF TR
01E0 321480
01E3 341380
01E6 CBCT
01E8 321380

ALNEND:

JR  NZ,ALMEND sJugp if be false
CALL TITLE ;0ut title sound if be true
RET

JREXERSRRIREE% Check on-off €ime GG ]

CBECK:

.
'
.
1

.
L

CHEEL:

CHEON1:

CALL CHERI ;Check on-off time of equipment I
CALL CHEB2 iCheck on-off time of equipment 2
CALL CHKE} ;Check on-off time of equipment 3
CALL CHER4 sCheck on-off time of equipment 4
CALL CHERS ;Check on-off time of equipment 5
CALL CHEEG ;Check on-off time of equipment 6
CALL CHEET ) ;Check on-off time of equipment 7
CALL CHEER > iCheck on-off time of equipment 8
RET

L) HL,TIHEL

LD B,(BL) +Save On-Hour into B

ING HL

b ¢, (HL) +Save On-Minute into C

ING HE

LD D, (HL) ;Save Off-Hour into D

INC BL

LD E,{HL) :Save Off-Hinute into B

IN 4, (BOUR) ;Save Current-Hour into 1

D B4

IN A, (MIN) 1Save Current-Ninute into L

D LA

LD (NOWTIME},HL ;Save Current time into buffer

OR

SBC HL,BC ;Compare Current fime = > On time

JR C,0FF1 ;Juap if be false

LD  HL,(NONTINE) +Load time buffer into HL

0R 4

SBC HL,DE :Compare Current time < off time

JR NC,0FF] iJusp if be false

LD A, (STAT)

BIT 0,4 ;Check on-off time statistics buffer

JP NZ,CHEIRET +Jump if equipment be opened

LD BL,WCONTRL

SET 0, (HL) 1Set bit 0 of control word

b A, (HL)

LD  {WCONTRL],A

LD A, (STAT)

SET 0,4 +Set bit 0 of statistics buffer

LD (STAT),A



01EB 30702
01EE 341380
01F1 CB47
01F3 CADT702
01F6 211480
01F$ CB86
01FB 7B
01FC 321480
O1FF 3A1380
0202 CBST
0204 321380
0207

0207 C§

0208 211880
0208 46
020C 23
020D 4R
020E 23
020F 56
0210 23
0211 5

0212 DBA
0214 67
0215 DBA3
0217 6F
0218 221580

0218 B7
021C BD42
021E 3824
0220 241580
0223 B7
0224 ED52
0226 301C
0228 341380
022B CB4F
022D C25D02
0230 211480
0233 CBCE
0235 TE
0236 321480
0239 341380
023C CBCF
023E 321380
0241 C35D02
0244 341380
0247 CB4F
024% CA5DO2
024C 211480
024F CBSE
0251 18

OFF1:

CRE1RET:

CHERZ:

CHEONZ:

OFF2:

JP
LD
BIT
Jp
LD
RES
LD
LD
LD
RES
LD

RET

LD
LD
ING
LD
INC
LD
INC
LD

IN
LD
I
LD
LD

OR
§BC
JR
LD
0R
SBC
IR
LD
BIT
JP
LD
SET
LD
LD
LD
SET
LD
JP
LD
BIT
P
LD
RES
LD

CHEIRET
A, (STAT)
0,4 iCheck bit 0 of statistics buffer
7,CHEI1RET sJump if be 0
HL, WCONTRL -
0, (8L) ;Reset bit 0 of control word
&, (AL)
(WCONTRL ), A
4, (STAT)
0,4 iReset bit 0 of statistics buffer
{STAT},A
HE,TIME2
B, (L) iSave On-Hour into B
HL
C,(HL) :8ave On-¥inute into C
BL
D, (KL} :Save Off-Hour into D
L
E, (L) 1Save Off-Hinute into B
4, (HOUR) ;Save Current-Hour into H
B4
4, (¥IN) :Save Current-Minute into [
LA
(NOWTIME),HL iSave Current time into buffer
A
B, BC iCompare Current time = > On time
C,0FF2 sJump if be false
AL, {NOWTIXE) iLoad time buffer into HL
A
HL,DE iCompare Current time ¢ off time
NC,OFF2 «Juap if be false
A, (STAT)
1A sCheck on-off time statistics buffer
¥Z,CHE2RET ;Jurp if equipment be opened
0L, WCONTRL
1, (HL) 1Set bit 1 of control werd
4, (HL) :
(WCONTRL) , A ’
A, (STAT)
1,A iSet bit 1 of statistics buffer
{STAT], 4
CBEZRET
A, (STAT)
1,4 :Check bit 1 of statistics buffer
1,CHR2RET ;Jupp if be 0
HL, WCONTRL
1, (L) +Reset bit 1 of control word

A (BL)



0252 321480 LD (WCONTRL),A

0255 341380 LD A,(ST4AT)

0258 CBBF RES 1,A ;Reset bit 1 of statistics buffer
0254 321380 LD (STAT),A

025D CHE2RET:

025D ¢9 RET

0258 211F80  CHEKE3: LD  HL,TIME3

0261 46 L) B,(HL) 1Save On-Hour into B

0262 23 INC HL

0263 4R 1 ¢,(8L) :Save On-Minute into C

0264 23 INC BL

0265 56 b D,(HL) iSave Off-Hour into D

0266 23 INC BL :

0267 58 LD E,(HL) 18ave Off-Minute into B

0268 DBA4 I¥ 4, (HOUR) i8ave Current-Hour into H

0264 67 /R

0268 DBA3 IN - 4, (MIN) Save Current-Minute into L
026D 6F D L,A

0268 221580 LD  (NOWTIME) AL :Save Current time into buffer
0271 87 CHEON3: OR A

0272 ED42 SBC HL,BC ;Compare Current time = > On time
0274 3824 JR C,0FF3 iJuap if be false

0276 241580 LD HL,{NOWTINE) iLoad tize buffer into HL

0279 B7 1] S

0274 ED52 §3C HL,DE iCompare Current time ¢ off tinme
027C 301C JA  NC,O0FR3 ;Junp if be false

0278 341380 LD 4,{STAT)

0281 CBS7 BIT 2,A ;Check on-off time statistics buffer
0283 C2B302 JP  NI,CHEIRET ;Jusp if equipment be opened
0286 211480 LD  HL,NCONTRL

0289 CBDG SET 2,(HL) 1Set bit 2 of control word

0288 TE LD &,(8L)

028C 321480 LD {WCONTRL],A

028F 341380 LD 4, (STAT)

0292 CBDT SET 2,4 :Set bit 2 of statistics buffer
0284 321380 LD (STAT),A

0287 C3R302 JP CHE3RET

0294 341380  OFR3: LD A, (STAT)

029D CBST BIT 2,4 iCheck bit 2 of statistics buffer
029F CAB302 JP I,CHKIRET Jump if be 0

0242 211480 LD HEL,WCONTRL

0245 CBY6 RES  2,(HL) iReset bit 2 of control word
0247 18 b 4,{HL)

0248 321480 Lb (WCONTRL ), 4

02AB 3A1380 LD A, (STAT)

0ZAE CBSY RES 2,4 ;Reset bit 2 of statistics buffer
020 321380 LD (STAT)A ,

0283 CHEIRET:

0283 €3 RET



02B4 212380  CHER4: LD  HL,TIME4

0287 46 LD B,{HL) iSave On-Hour into B

0288 23 INC HL

0289 4R Ly ¢, (HL) ;Save On-Minute into C

02B4 23 INC HL

02BB 56 LD D,(HL) :Save Off-Hour into D

02BC 23 INC BL

028D 58 LD B, (BL) iSave Off-Hinute into B

(02BE DBA4 IN &,{HOUR) ;Save Current-Hour into H

02c0 67 D H,A

02Ct DBA3 IN A, (MIN) iSave Current-Hinute info L

02C3 6F I LA .

0204 221580 LD  (NOWTIKE},HL . ;Save Current time into buffer
02C7 B7 CHEON4: OB &

02¢8 ED42 SBC BL,BC ;Compare Current time = ) On time
02CA 3824 JR C,0FF4 +Jump if be false

020C 241580 LD AL, {NOWTINE) iLoad time buffer inte HL

02CF BT oR A

02D0 ED52 $BC HL,DE iCompare Current time < off time
02b2 301C IR NC,0FF4 iJugp if be false

02D4 341380 LD A, {STAT)

02D7 CB5F BIT 3,A iCheck on-off time statistics buffer
02D% €20903 JB NZ,CHE4RET iJump if equipment be opened
02DC 211480 LD HL,KCONTRL

02DF CBDE SET 3,(RL) ;Set bit 3 of control word

0281 18 D 4,(HL)

02E2 321480 LD (WCONTRL),4

0285 3A1380 LD A,(STAT)

0288 CBDF SET 3,4 ;5et bit 3 of statistics buffer
02EA 321380 LD (STAT),A

02ED C30903 JP CHE4RET

02F0 3A1380  OFP4: LD A, (STAT)

02F3 CBSF BIT 3,4 ;Check bit 3 of statistics buffer
0285 CA0903 JP  Z,CHR4RET iJump if be 0

02F8 211480 LD HL,¥CONTRL

02FB CBSE RES 3, (HL) iReset bit 3 of control word
028D TE LD 4, (8L)

02FE 321480 LD (WCONTRL) , A

0301 341380 LD A,(STAT)

0304 CBIF RES 3,4 ;Reset bit 3 of statistics buffer
0306 321380 LD (STAT),A

0309 CHE4RET:

0309 €9 RET

0304 212780  CHEES: LD  HL,TIMES

030D 46 LD B,(8L) ;Save On-Hour inte B

0308 23 INC HL

030F 4E Ly ¢,({BL) 1Save On-Ninute into C

0310 23 INC HL

0311 56 L D,{HL) iSave 0ff-Hour into D.

0312 23 INC HL



0313 58 LD E,(8L) :Save Off-Hinute into B

0314 DBA4 IN  A,(HOUR) ;Save Current-Hour into H

0316 67 LD B4

0317 DBA3 I A, (¥IN) :Save Currént-Minute into L

0319 6F LD LA

0314 221580 LD  (NOWTINR),HL :Save Current time into buffer
031D B7 CHEONS: OR )

0318 ED42 SBC HL,BC :Compare Current tipe = > On time
0320 3824 IR C,0FFS yJusp if be false

0322 241580 LD  BL,(NOWTIKE) sLoad time buffer into HL

0325 B7 OR 4

0326 ED52 SBC HL,DE iCompare Current time ¢ off time
0328 301C JR  NC,OFF5 _ ;Jump if be false

0324 341380 LD 4,(STAT)

032D CBG7 BIT 4,4 iCheck on-off time statistics buffer
032F C25F03 JP NZ,CHESRET iJunp if equipnent be opened
0332 211480 LD BL,WCONTRL

0335 CBEG SET 4, (HL) 1Set bit 4 of control ward

0337 18 LD A, (HL)

0338 321480 LD (WCONTRL),&

0338 341380 LD 4,(ST4T) :

0338 CBE7 SET 4,A ;Set bit 4 of statistics buffer
0340 321380 LD (STAT),A

0343 C35F03 JP CHESRET

0346 341380 OFF5: LD 4, (STAT)

0349 cB67 BIT 4,4 iCheck bit 4 of statistics buffer
034B CASFO3 Jp Z,CHESRET +Jump if be 0

034 211480 LD HL,¥CONTRL

0351 CBAG RES 4, (HL) iReset bit 4 of control word
0353 18 LD A,{HL)

0354 321480 LD (WCONTRL),A

0357 341380 LD 4,{STAT}

0354 CBAT RES 4,4 iReset bit 4 of statistics buffer
035C 321380 LD {STAT),A

035F CRESRET:

035F C§ RET

0360 212880  CHKR6: LD  HL,TIMEG

0363 46 LD B, (AL} iSave On-Hour into B
0364 23 INC HL

0365 4B b C,(HL) +Save On-Hinute into C
0366 23 ING RL

0367 56 b D,(HL) i8ave Off-Hour into D
0358 23 I¥C HL

0369 5E b E,(HL) ;Save Off-Hinute into B
0364 DBAS IN &, (ROUR) ;Save Current-Hour into H
036C 67 D 1A

036D DBA3 ¥ 4, {HIN) 1Save Current-Minute into L
036F 6F LA

]
H
0370 221580 LD  {NOWTIME],HL :Save Current time into buffer



0373 B7
0374 BDA2
0376 3824
0378 241580
037B 87
037C EDS2
0378 301¢
0380 341380
0383 CBGR
0385 C2B503
0388 211480
0388 CBEE
038D T8
0388 321480
0381 341380
0394 CBEF
0396 321380
0399 C3B503
039C 341380
D39 CBEF
03A1 CABS03
0344 211480
03A7 CBAE
0349 T8
034A 321480
034D 341380
03B0 CBAF
0382 321380
0385

0385 C9

0386 212F80
0389 46
03B4 23
03BB 4E
03BC 23
038D 56
03BE 23
03BF 58

03C0 DBAS
03C2 67
03C3 DBAJ
03Cs 6F
03C6 221580

03C9 BY
03CA ED42
03CC 3824
03CB 241580
03D1 B7
03D2 EDS2

CHEONG: OR
SBC
iR
LD
0R
§BC
)
LD
BIT
JP
LD
SET
LD
LD
LD
§ET
LD
Jp

OPFE: LD

BIT
- JP
LD
RES
LD
LD
LD
RES
LD
CHEGRET:

RET

CHRET: LD
LD
INC
LD
IXC
LD
INC
LD

IN
LD
X
LD
LD

CHEONT: OR
SBC
IR
LD
OR
SBC

A

L, B
C,0FF6

BL, (NOWTINE)

A

1L, DB

NC, 0FP6

4, (STAT)

5,A

NZ,CHEGRET

AL, CONTRL
§, (HL)

4, (BL)
(NCONTRL ), A

A, (STAT)

5,4

(STAT),A
CREGRET
A, {ST47)
5,4
2,CHRGRET
BL, WCONTAL
§,(BL)

A, (HL)
(HCONTRL) , A
h, (STAT)
5,4
(STAT) A

AL, TIHET
B, (BL)

4, (HOUR)

A

A, (HIN)

L,A
(NOWTIKE) ,HL

A

L, BC

C,0FFT

HL, (KOWTIKE)
A

UL, DE

;Compare Current time = > On time
ifusp if be false
;Load time buffer into HL

;Conpare Current time ¢ off time
iJunp if be false

iCheck on-off time statistics buffer
;Juap if equipment be opened

iSet bit 5 of control word

i8et bit 5 of statistics buffer

;Check bit 5 of statistics buffer
;Jusp if be 0

;Reset bit 5 of control word

iReset bit 5 of statistics buffer

;Save On-Hour into B

8ave On-¥inute into C

;Save Off-Hour into D

1Save Off-Hinute into

iSave Current-Hour into H

;Save Current-Hinute into L

;Save Current time into buffer
;Compare Current time = > On time
1Jump if be false

iLoad time buffer inte HL

:Compare Current time < off time



03D4 301C IR NC,0FF7 iJusp if be false

03D6 341380 LD 4,(STAT)

03D9 CBTT BIT 6,A iCheck on-off time statistics buffer
03DB C20B04 JP NZ,CHETRET ' :Junp if equipnent be opened
03DE 211480 LD  BL,WCONTRL

03E1 CBFG SET 6,(HL) iSet bit 6 of control word

03E3 TR L) 4,(HL)

03R4 321480 LD  {WCONTRL),A

03ET 341380 LD 4,(STAT)

03EA CBFT SET 6,4 ;Set bit 6 of statistics buffer
038C 321380 LD (STAT),A

03EF C30B04 JP CHETRET

03F2 341380  OFFT: LD  A,(STAT)

0385 CBTT BIT 6,4 :Check bit 6 of statistics buffer
03RT CAOBO4 JP Z,CHRTRET : Junp if be 0

03F4 211480 D HL,WCONTRL

03FD CBBS RES  6,(HL) iReset bit 6 of control word
03FF 18 1D A,(HL)

0400 321480 LD . (WCONTRL},A

0403 341380 LD A,(STAT)

0406 CBBT ' RES 6,A iReset bit 6 of statistics buffer
0408 321380 LD {STAT),A

0408 CHRTRET:

0408 C9 . RET

040C 213380  CHEKE8: LD  HL,TIMES

040F 48 LD B,(AL) iSave On-Hour into B

0410 23 ING AL

0411 48 Lb  C,{BL) iSave On-Minute into C

0412 23 INC HL

0413 56 LD D,(HL) ;Save Off-Hour into D

0414 23 INC HL

0415 5B LD  E,(HL] 1Save Off-Hinute info B

0416 DBA4 IN  4,(HOUR) :Save Current-Hour into 1§

0418 67 LD H,A i

0419 DBA3 IN A, (HIN) +Save Current-¥inute into b
041B 6P LD LA

041C 221580 LD (NOWTIME),HL 1Save Current time into buffer
041F BT CHRONS: OR A

0420 RD42 SBC HL,BC ;Compare Current time = > On fime
0422 3824 JR  C,OFF8 iJuap if be false

0424 241580 LD  HL, (KOWTINE) :Load time buffer into AL

0427 B7 OF A

0428 ED52 S8C HL,DE :Compare Current time ¢ off time
0424 301C JR  KC,OFF8 sJump if be false

042C 341380 LD  &,{STAT)

0428 CBIE BIT 1,4 :Check on-off time statistics buffer
0431 €26104 JP NZ,CEE8RET iJupp if equipment be opened
0434 211480 LD BL,¥CONTRL

0437 CBFE SET 1,(HL) iSet bit 7 of control word

0439 7B LD A,(8L)



0434 321480 LD  (WCONTRL),A

043D 341380 LD A,(STAT)

0440 CBEF SET T7,A iSet bit 7 of statistics buffer
0442 321380 LD (STAT),A

0445 ¢36104 JP CHEBRET -

0448 341380  OFF8: LD  A,(STAT)

0448 CBTF BIT 1,4 iCheck bit 7 of statistics buffer
044D CAG104 JP Z,CHEBRET 1Jupp if be 0

0450 211480 LD HL,WCONTRL

0453 CBBE RES  7,(HL) iReset bit 7 of control word
0455 T8 b 4, {HL)

0456 321480 LD (WCONTRL),A

0459 341380 LD A&,(STAT)

045C CBBF RES 17,4 iReset bit 7 of statistics buffer
0458 321380 LD (STAT), A

0461 (HEBRET:

0461 ¢8 RET

sRekeRdeksixsx Check time for clear all on-off {ine ¥#i%
i

0462 DBA4 CHECLR:  IN 4,{HOUR)

0464 FEOO CP (0B iCheck Hour = 00
0466 2016 JR  NZ,EEDCHECLR sJuap if be false
0468 DBA3 IN A, (HIN)

0464 FRO1 ¢p 01R ;Check ¥inute = 01 |
046C 2010 JR NIZ,ERDCHECLR iJump if be false
0468 DBA2 IN 4, (SEC)

0470 FEOD CP O0H iCheck Second = 00
0472 2004 JR NZ,ENDCHEKCLR iJuap if be false
0474 0620 LD B,208 :Clear all on-off time buffer if be true
0476 AP X0R &

0477 211780 LD HL,TIKEL

0474 17 CLATIHE: LD  (HL),A

0478 23 INC HL

047C 10FC DJNZ CLRTIME

047R ENDCHECLR:

0478 €9 RET

EOBREERRESEREE Contro] equipment HRMIBSEREBRERXEIILY
1

.
1

047F 3A1480  CONTRL: LD A, (WCOKTRL)

0482 2F CPL
0483 D350 0uT  {PA),A :0ut to control. equipment
0485 €9 RET

0500 ORG 5008



0500

0500 08
0501 D§
0502 CD1905
0505 CDIEOS
0508 CDADOS
0508 CD4808
050E CD5T06
0511 CDBAOS
0514 D3
0915 08
0516 FB
0517 ED4D

0519

0519 210180
051C 46
051D 23
051E 4E

051F DBA4
0521 67
0522 DRAS
0524 ¢

0525 B7
0526 ED42
0528 3002

0524 1845

0520

052C 3EO01
0528 320080
0531 CDYAOB
0534 CD3AOB
0537 CD34A0B
0534 CDIACB

i
.
]

.
!

e e e we e -
e M A W e W 6 W

-

'

GETDTHE:

GETRING:

RIKGCLR:

EX
EXX
CALL
CALD
CALL
CALL
CALL
_CALL
EXX
X
EI
RETI

AR, AF'

GETRING
RIKGCHE
GETPHD
CHEPWD
GETDATA
CLRSCR

AR, AR

LD HL,LASTHR

LD B

(Kb

INC HL

L ¢
I¥ A
I
IN 4
b L

OR 4

(L)

§BC BL,BC
JR HC,RINGCLR
IR SAVRING

LD &

, 018
LD {RINGCNT),A

CALL DETINE
CALL DETINE
CALL DETIHE
CALL DRTINE

JBRRE00REs Tnterrupt Routine ¥¥dkxsivdtdsissiiiiiny
- Save 8]l registers

- Get and count ring

- Check 6-ring for operation

- Get 6-DTHR code for password

- Check code correction for operation

- Get all dats if correct

- Bquipnent line number

- On - off time of each equipment

- Return to main program if wrong
*itt**iit#*###**t**tt*t*#***i#*#**t##t#*#tt**#**#

B G B S W M W e W e

;8ave AP register
;Save BC,DE,HL register
iCount telephone ring
;Check ring flag

iGet password code
iCheck password

iGet all data

iClear ICD screen
iReload AF register
;Reload BC,DE,HL

iBe enable interrupt

;Save last Hour into B

1Save last Hinute into C

+$ave Current Hour into H

;Save Current ¥inute into L

;Conpare Current time ¢ last time
iJump if be false
1Jump to save count if be true

iSave 1 to ring count buffer
iDelay
iDelay
iDelay
iDelay



053D DBA4
053F FE23
0541 200F
0543 DBAS
0545 FEBS
0547 201B
0548 AR
0544 320180
054D 320280
0550 1843

0552 DBAS
0554 FESS
0556 200C
0558 DA
0554 3¢
0558 320180
0558 AF
0557 320280
0562 1831

0564 DBAS
0566 3C
0567 320280
0564 DBA
056C 320180
056F 1824

0571

0571 340080
0574 3C
0575 320080
0578 CDIAOB
0578 CDIACB
057E CD3AOB
0581 CDYACB
0584 340080
0587 FPEOS
0589 2004
0588 340680
058E CBCF
0530 320680
0593 1808
0595

0§95 340680
0598 CB8F
0594 320680
059D

039D €9

0598
0598 3A0680

NOT23:

NOTHS:

SAVRING:

CLREAG:

ENDRING:

RINGCHE:

IN &, (HOUR)
CP 23H
JRNZ,NOT23
IN 4, (NIN)

CP 598

JR NZ,NOTS9
0B A

1D (LASTHR),A
LD (LASTMIN),A
JR  CLRRAG

IN &, (MIN)

CP 531

JR NZ,NOTSY

IN A,(HOUR)
INC A

LD (LASTHR),A
X0R 4

LD - (LASTHIN],A
JR CLRPAG

IN A, (MIN)

INC A

LD  {LASTHIN),A
IN A,(HOUR)

LD (LASTHR),A
4R CLRFAG

LD A, {RINGCNT)
IKC &

LD (RINGCNT),A
CALL DETIME
CALL DETIXE
CALL DETIME
CALL DETIME

LD A,(RINGCHT)
CP 05K

JR §Z,CLRFAG
LD &, (SYSFAG)
SET 1,4

LD (SYSPAG),A
JR  ENDRIXG

LD &, (SYSPAG)
RES 1,4
LD (SYSFAG),A

RET

LD &, (SYSFAG)

;Check Hour = 23
;Jump if be false

iCheck Hinute = 59
1Jump if be false

iClear last Hour buffer
iClear last Hinute buffer
Jump to clear ring flag

;Check Hinute = 59

Juap if be false

:Load Current Hour into A register
1Increase A register

iSave A register into last Hour buffer

iClear last Minute buffer
;Jump to clear ring flag

iLoad Minute into A register

sIncrease A register

1Save A register into last Minute buffer
iLoad Hour into A register

+Save A register into last Hour buffer
iJunp to clear ring flag

;Increase ring count buffer
iDelay
iDelay
;Delay
iDelay

;Compare ring = §
sJump if be false

1Set bit 1 of system flag

;Junp to ring check end

;Reset bit 1 of systenm flag



0541 CB4F
05A3 CO
05A4 AR
0545 D3BI
0547 D1
0548 D3
0549 08
05AA FB
05AB ED4D

05AD 3E20
05AF D340
0581 3E0D
0583 320480
0586 CD1DOB
0589 21100D
058C CD530B
05BF CDIAOB
05C2 21600E
05C5 CD3504
05C8 CD8DOB
05CB CD1DOB
05CE 3E01
0500 CD3BOB
0603 AF
05D4 320480
0507 320880
05DA DD210C80
05D CD8BOA

05E1 CDCEOS
0584 CDO10B
05ET CD4ADB
05EA DDT700
05ED 340880
05F0 DDBGO0
05F3 320880
05F6 340480
05F9 C601

05%B FEOG

05FD 2808

05FF 320480
0602 DD23

0604 CIE105

0607 3A0B80
0604 FE12

'
1
.
'

i
GETPWD:

GETCODE:

CHECK2:

BIT 1,A

RET ¥Z

X0R A

OUT (INTC),A
POP DB

EXX

EX AR AF
EI

RETI

LD 4,208
ourT  (PE),A
LD~ 4,008

LD (BLINK),A
CALL INITLCD
LD HL,DATAID
CALL WRLINR .
CALL DETINE

LD HL,VDATAL
CALL VOICE
CALL DELAY

CALL INITLCD

Lb 4,018

CALL GOTO

I0R A

LD (COUNT},A
LD (SUN),A

LD IX,GET
CALL RINGBR

CALL SCANE
CALL KEYSND
CALL ¥RBYTE
LD (IX40},A

LD A, {SUK)
ADD A, (IXt0)
LD (SO}, A
LD A, (COUNT)
ADD  A,01H

¢p 06H

JR  Z,CHECE2
LD (COUNT),A

I IX
JP GRTCODE
LD A,(SuH)
cp 12

;Check bit 1 of system flag
iReturn if not be 0

iClear RTC interrupt status

iReload AR register
;Reload BC,DE,BL register
;Be enable interrupt
iReturn interrupt

CFREEREXERRRRE Get 6-DTMF code ¥$3ssddxdyiiiisiidisiy

;Hook off line

:Display "Bnter password®
:8ay "Hello!,enter password please”

iInitial LCD

iClear buffer

:0ut ringback sound
1Get password code
iDisplay scan key

;8ave pressed keycode to check
;Sup G-pressed keycode

1Add-check counter

1Jump if 6 times
iIncrease counter
;Increase get nupber buffer

:Check sum 6-pressed keycode



060C 2022 JR NL,¥RONG ;Juap if not equal password sue
(608 0606 LD B,068 ;Check each pressed keycode
0610 DD210C80 LD IX,GET

0614 FD21RCOD LD IY,PASSWD

0618 FDTE00  CHBCE3: LD  A,{IT40) -

0618 DDBEOD cP (1140)

0618 2010 IR NZ,WRONG ;Jupp if not equal password keycode
0620 DD23 INe IX

0622 FD23 NG 17

0624 10p2 DINZ CHECE3

0626 340880 LD A, (SYSFAG) :Set bit 0 of system flag if pass
0629 cact SET 0,4

0628 320680 LD (SYSPAG),A

062E 1817 JR P¥DEND

0630 CDES0A  WRONG:  CALL ERRSND ;0ut error sound

0633 216056 LD BL,VDATAT

0636 CD350A CALL VOICE :Say "Brror Data!®

0639 216044 LD HL,VDATAG

063€ CD350A CALL VOICR 18ay "Terainate job,Good bye!®
063F 340680 LD 4,(SYSPAG) ‘Reset bit 0 of systea flag
0642 CB8Y RES 0,4

0644 320680 LD (SYSPAG),A

0647 C9 P¥DEND: RET

0648 340680  CHEPWD: LD A, (SYSFAG)

0848 CB47 BIT 0,4 :Check bit 0 of system flag
064D €O RET NI :Retrun if not be 0

064F D1 POP  DE

064F CDBAOB CALL CLRSCR +Clear LCD screen

0652 DY BXX :Reload AF register

0653 08 EX AR, AR :Reload BC,DE,HL register
0654 FB EI :Be enable interrupt

0655 ED4D RETI ;Return interrupt

(RRREERERERRERE GET ALL CONTROL-DATA ¥¥ksdissixirsiss
i

.
!

0657 CD110B
0654 212000
065D CD530B
0660 CDIAOB
0663 213000
0866 CD53O0B
0663 216014
0§6C CD350A
0§6% CD8DOB

0672 346

GETDATA: CALL TITLE
LD  HL,DATALI
CALL WRLINE
CALL DETINE
LD  HL,DATAI2
CALL WRLINE
LD  HL,VDATA2
CALL VOICR
CALL DELAY

LD A,46H

1Out title sound

:Display *Select equipment from (1-8)%

iDelay

;8ay "Select equipment please!"

iDelay

;Get No. of equipnent



0674 CD3BOB
0677 CD8BOA
0674 CDCEOS
067D FEOO

067F 28F9

0681 FEO9

0683 D27A06
0686 CDO10B
0689 CD4AOB
068c CD110B
068F 321280

0692 21400D
0695 CD530B
0698 CD3AOB
0698 216000
069E CD530B
0641-216026
0644 CD3504
0647 CD§DOB

0644 111780
064D 3A1280
0680 3D
0681 CB27
0683 CB2T
0685 83
0686 5P
0687 ED530780
0683 AF
068C 320580
06BF 320480
0662 3B40
06C4 CD3BOB
06C7 CD8BOA
0604

06CA CDCES
06¢D

06¢D B5
06CE 340480
06D1 PEOO
06D3 2804
065 RRO1
06D7 2804
0608 F1
06D4 FRO3
060C 308C
06DE 320580
0681 1813
0683 340580
0686 RRO2
0688 3807
0684 Fl
068D PRO4

CALL GOTO
CALL RINGBE

QOVERS:
cp
IR
cp
Jp

CALL SCANK

00H
Z,0VERS
08
NC,0VER8

CALL EKEYSND
CALL WRBYTE
CALL TITLE

LD

ONTIKE: LD

(EQUIP},A

HL,DATAL3

CALL WRLINE
CALL DETIKE

- 1D

HL,DATA1S

CALL WRLINE

LD

HL, VDATA3

CALL VOICR
CALL DELAY

LD
LD
DEC
SLA
SLA
ADD
LD
LD
I0R
LD
LD
LD

DE, TIHEL
A, (EQUIR)
A

o~ =3

]

e e oy D e D
=

(FHOUR) A
(COUNT), A
4,408

CALL GOTO
CALL RINGBE

B_ONTINE:

CHEH_ON:

CALL SCANR

PUSH AF

LD
P
IR
cp
I
HFIRST: POP
P
iR
LD
IR
HSECOND: LD
cp
IR
POP
cp

A, (COUNT)
00H
7,HFIRST
01

7, HSBCOND
AR

038
NC,H_ONTINE
(FHOUR) , A
ENDCHK1
A, (FHOUR)
02H

C,0Ht

AR

048

WBUFF),DE

;0ut ringback sound
i8can keycode

‘.

;0ut key sound
:Display keycode

;Displéy $Enter ontime please!®
;Delay

:Say "Enter ontime please!®
iDelay

iPoint to time buffer

:Save time buffer

iClear first Hour buffer
iClear counter buffer
:0ut ringback sound

;Scan keycode

+Jump if be first Hour number
Jupp if be second Hour number

:Check first Hour number ¢ 3
iJump to get again if be false

;Jump to be continue

“iJusp if first Hour number < 2



068D 30DB JR NC,H_ONTINR +Jupp if first Hour number =) 4

0GEP 1805 JR  ENDCHEI ;Jump to be continue

06r1 P1 0:H POP AF

06F2 FEOA CP  0AR N

06R4 30D4 IR NC,H_ONTIME :Jugp if second Hour number =) 10
06F6 CDO1OB  ENDCHKI1: CALL EBYSKD 0ut key sound

0GRS CD4ADB CALL VEBYTE ;Display keycode

06PC ED5BOTS0 LD DR, (NOWBURF)

0700 CD140A CALL BCD iConvert to BCD code

0703 340480 LD A,{COUNT)

0706 ceot ADD A,01%

0708 PEO2 cp 021

0704 CA1307 JP Z,NEXT_OM Jugp if Hour date is complete
070D 320480 LD (COUNT),A _

0710 C3CA06 JP B_ONTIME sJump to get Hour data

0713 3R3A NEXT ON: LD A,3AH

0715 57 LD DA

0716 CD4A0B CALL WRBYTE iDisplay keycode

0719 ED5BOTS0 1D~ DB, {NOWBUFF)

071D 13 INC DE

071R ED530780 1D (NOWBUEE),DE

0722 AR I0R A

0723 320480 LD  (COUNT),A

0726 H _ONTIME:

0726 CDCEOS CALL SCANK iScank keycode

0729 CHRTINE2:

0729 F5 PUSH AF

0724 340480 LD 4,{COUNT)

072D FE0O ¢p 008

072F 2804 JR  1,HFIRSTI iJugp if be first minute

0731 FEOI cp 011

0733 28017 JB  7,¥SECONDI +Junp if be second minute

0735 Bl HFIRST1: POP AR

0736 FEOS CP  06R

#1738 30EC JR NC,H_OKTIME +Juap if first minute number => 6
0734 1805 JR  CHEEND1 iJump to be continue

073c ¥SECOND1:

073¢ F1 POP AR

073D FEOA CP OAH

073F JOED JRNC,K_ONTINE sJump if second minute number => 10
0741 CDOIOB  CHKEND1: CALL EEYSND ;0ut key sound

0744 CD4AOB CALL ¥RBYTR :Display keycode

0747 ED5BOT80 LD  DE,(NOWBUFF)

074B CD1404 CALL BCD iConvert to BCD code

074E 3A0A80 LD 4, (COUNT)

0751 c6o1 ADD 4,018

0753 FR02 cp 028

0755 CASEQT JP 7,0NCHK sJupp if on time data is complete
0758 320480 LD  (COUNT),A

0758 C32607 JP H_ONTIME ;Jump to get minute data

0758 ED5BOT80 ONCHE:- LD DR, {NOWBUFF) :Check on time > current time

0762 1A LD A,(DE)



0763 4F
0764 1B
0765 1A
0766 47

0767 DBA3
0769 68
0764 DBA4
076C 67
076D BT
076E ED42
0770 DASSOT
0773 CDESOA
0776 21800D
077% CD530B
077C 216056
077F CD350A
0782 39206

0785 CD110B
0788

0788 215000
0788 CD530B
078E CDIAOD
0791 21600D
0794 CD5308
0797 216032
0734 CD3S0A
078D CD8DOB

0740 ED5BOT80
0744 13

0745 ED530780
0749 AF

0744 320580
074D 320480
0780 JE40
0782 CD3ROB
0785 CD8BOA
07B8 CDCE08
078B

07BB F§

07BC 3A0A80
07BF FEOO
07¢1 2804
07C3 REOI
07c5 2804
0767 F1

07C8 FEO3
07CA 30EC

OFFTINE:
OFFTINEL:

I ¢4
DEC DE

LD  4,(DE)
D B,A

IN A
LA

IN A, (HOUR)
L 1A

R A

SBC HL,BC

JP C,0FFTIHE
CALL ERRSND

LD HL,DATAERR
CALL WRLIKE

LD  HL,VDATA?
CALL VOICE

JP  ONTIHE

CALL TITLE

LD BL,DATAL4
CALL WRLINE
CALL DETINE
LD HL,DATALS

* CALL ¥RLINE

H_OFF:

CHEHOUR2:

BFIRST2:

LD  HL,VDATA4
CALL VOICE
CALL DELAY

LD  DE,{NOWBUEF)
INC DE

LD {NOWBUFF),DE
I0R A

LD {FHOUR),A

LD (COUNT),A

LD 4,408

CALL GOTO

CALL RINGBE

CALL SCANK

PUSH AP

LD &,{COUNT)
¢p 008

JR Z,HFIRSTZ
CP OHH

JR Z,HSECOND2
POP AR

CP 03

J®  NC,H_OFF

;Jump to get off time if be pass

;0ut error suond

;Display $Error datal* if be fail

i5ay "Brror data!"
;Get new on time
;0ut title sound

iDisplay $Enter off time¥
iDelay

;Say "Enter off time please!”
iDelay ;

;0ut ringback sound
;Scan keycode

Jump if be first Hour

Jump if be second Hour

sJuap if first Hour number => 3



07CC 320580 LD  (FHOUR),A

07CF 1814 JR  ENDCHE2 ;Jump to be continue

0781 ASRCOND2:

07D1 340580 LD A, (FHOUR)

0704 REO2 cp 021

0706 3808 JR  C,0FFR] ;Jusp if first Hour pumber ¢ 2
0708 F1 POP AF

0709 REO4 ‘ CP 048

07DB D2B80T JP  NC,H_OFF ;Jupp if second Hour nupber =) 4
07DE 1805 JR  BNDCHK2 1Jump to be continue

07E0 FI OFFHl: POP AP

0TE1 PEOA [ 7Y |

07E3 30D3 IR NC,H_OFF iJuep if second Hour number =) 10
0785 CDO10B  ENDCHE2: CALL ERYSND ;0ut keycode sound

07E8 CD4AOB CALL WRBYTE iDisplay keycode

07EB ED5B0T80 LD  DE, (NOWBUFF)

0TBF CD140A CALL BCD ;Convert to BCD code

07R2 340480 LD 4, (COUNT)

07F5 €601 ADD 4,01

07F7 FEO2 ¢p 02

07F9 CA0208 JP 7,NEXT_OFF Jump if Hour date is complete
0TRC 320480 LD (COUNT),A

07FF C3B8O7 JP H_OFF ;Jump to get Hour data

0802 NEXT_OFF:

0802 3E3A LD 4,348

0804 57 D DA

0805 CD4ACB CALL WRBYTE :Display keycode

0808 ED5BO780 LD  DE,(NOWBUFF)

080¢ 13 INC DE

080D ED530780 LD  (NOWBUER),DE

0811 AF 08 A

0812 320480 LD (COUNT},A

0815 CDCEO8 M _OFF:  CALL SCANR iScan keycode

0818 BS CHE¥2:  PUSH AR

0819 340480 LD 4, (COUNT)

081C FROO CP (0H

0818 2804 JR I,HPIRSTZ2 ;Jump if be first minute number
0820 PEOI ¢P 01K

0822 2807 IR Z,HSECOND2 ;Jump if be second minute number
f824 F1 KRIRST2: POP AF

0825 PEOG CP 060

0827 30EC JR NC,H_QFF jJump if first minute number => §
0829 1805 JR  CHKEND2 ;Jump to be continue

0828 HSBCONDZ:

0828 FI POP AF

082C PEOA CP  OAH

082E J0ES IR NC,H_OFF Juep if second minute =) 10

0830 CDO10B  CHERND2: CALL EEYSND ;0ut keycode sound

0833 CD440B
0836 ED5BOT80
0834 CD140A
083D 3A0A80
0840 C601

CALL ¥RBYTE

LD

DE, (NOWBUFF)

CALL BCD

LD
ADD

4,(COUNT)
4,018

1Display keycode

;Convert to BCD cade



0842 PE02

0844 CA4DOS
0847 320480
0844 C31508

084D EDSBOTS0
0851 14
0852 4F
0853 1B
0854 1A
0855 47

0856 18

0857 14

0858 6F

0859 1B

0854 1A

0858 67

085C BT

085D ED42
085F DATE0S
0862 ED5BOT80
0866 1B

0867 18

0868 ED530780
086C CDES0A
086F 21800D
0872 CD530B
0875 216056
0878 CD350A
087 C38807

087E CD110B
0881 Cp110B
0884 217000
0887 CD530B
0884 216038
088D CD350A
0890 CD8DOB
0893 3E46
0895 CD3BOB
0898 CD8BOA
0898 CDCEOS
089E CDO10B
0841 PEO1
08A3 CZAE08
0846 1658
0848 CD4AOB
084B C35706
08AE 164E
08B0 CD4A0B
0883 216044
0886 CD350A
0889 C9

OFFCEE:

ENDDONE:

KOTCON:

CP 028

JP 1,0FFCEX
LD (COUNT},A
JP M _OFF

LD DB, (NOWBUFF)
b 4,(DR)

LD G4

BEC DE

1D 4,(DE)

LD B,A

DEC DE

1D 4,(DE)

I LA

DEC DB

1D  4,(DB)

b H,A

R A

58C HL,BC

JP C,ENDDONE
LD  DE,(NOWBUFR)
DEC DE

DEC DR

LD  (NOWBUFF),DE
CALL ERRSND

LD HL,DATAERR
CALL WRLINE

LD HL,VDATAT
CALL VOICR

JP QOPFTINEI

CALL TITLR
CALL TITLE

LD  HL,DATALG
CALL WRLINE

LD ~ HL,VDATAS
CALL VOICE
CALL DELAY

LD A,46H
CALL GOTO

CALL RINGBK
CALL SCANE
CALL KEYSND

CP 01H

§P NI, NOTCOX
b D,5%H
CALL WRBYTE

JP  GETDATA
LD D,4EH
CALL WRBYTE
LD  HL,VDATAG
CALL VOICE
RE?

+Jupp if off time is coaplete

;Jump to‘get pinute data

iSave off time into BC

;8ave on time into HL

Jupp if off time ¢ on time

10ut error sound

iDisplay *Error datalt

:Say “Error data!®
sGet new off time

;0ut twice title sound

:Display *Be continue?#

18ay "Press 1 if want to be continue!”

iDelay

;0ut ringback sound
iScan keycode

:Display scan keycode
i1f keycode = 1 then get date again

iDisplay scan keycode

:8ay "Tersinate job,Good bye!®



08BA JEOC CLRSCR: LD 4,0CH

08BC 320480 LD (BLINE},A .

08BF CD1DOB CALL  INITLCD ;Initial LCD

08C2 AP R 4

08C3 D3B! 0UT  (INTC),A :Clear RTC interrupt status
. 08C5 D340 ouT  (PE},A ;Book on line

08C7 210180 LD BL,LASTHR

08C4 17 LD (BL),A iClear last Hour buffer

08CB 23 ING HL

8cc 17 LD (AL}, A iClear last Minute buffer

08CD 9 RET

s E¥RRbRRRaReed SCAN KEY & ASCIT CODE CONVERT *#k¥+iii
: .
i

08CE SCANK:

08CE DBA3 IN A, (HIN) sCheck 59 ainute

08D0 FEAS cP 591

0802 2017 JR NZ,HOTH9R ;Jump if not be 59 minute

08D4 DBA2 IN A,(SEC) +Check 59 second

08D6 PESY CP 5%H

08D8 2024 JR NZ,NOT59SK Juep if not be 59 second

08DA 320380 LD {LASTSEC),A :Set last second buffer = 59

08DD AR XO0R &

08DE 320280 LD (LASTHIN},A :Set last minute ring = 00

0881 340680 LD 4, (SYSPAG) :Set bit 2 of system flag

0884 CBDT SET 2,4

08E6 320680 LD ([STSFAG),A

08E9 1841 JR  SCANK! +Jump scan keycode

08EB DBAZ NOT59E: IN A,{SEC) «Check 59 second

08ED FE5Y CP 598

08EF 2026 JR NZ,NOT5959K sJump if not be 59 ninute

08R1 320380 LD (LASTSEC),A :Set last second huffer = current second
08F4 DBA3 IN 4, (HIN)

08RG 3C INC A

08RT 320280 LD (LASTHIN},A 1Set last min buffer = current minute + 1
08PA 340680 LD A, (SYSPAG) iReset bit 2 of system flag

08FD CBY1 RES 2,4

08FF 320680 LD {SYSRAG},A

0902 1828 JB  SCANK] ;Jump scan keycode

0904 NOTHYSK:

0904 DBA2 N A, (SEC) :Set last second buffer = current second

0306 320380 LD (LASTSEC),4



0909 AF
0304 320280
090D 340680
0910 CBD?
0912 320680
0915 1815

0917

0917 DBAZ
0919 320380
081C DBA3
091E 3C
091F 320280
0922 340680
0925 CBYT
0927 320680
0924 1800

092C 340680
092F CB5T
0931 2821
0933 210280
0936 46
0937 23
0938 4R
0939 DBA3
0938 67
093C DBA2
093K 6F
093F AP
0940 ED42
0942 3831
0944 216044
0847 CD350A
0944 CDBAOS
094D D1
094E D1
094F D9
0850 08
0951 FB
0952 ED4D

0954

0954 210280
0957 46
0958 23
0459 4E

0954 DBA3

ROTH959K:

SCANKL:

I0R A

LD ({LASTHIN),A
LD &,(SYSFAG)

SET 2,A

LD (SYSFAG),A

JR  SCANKI

IN 4, (SEC)

LD {LASTSEC),A
IN 4, (MIN)

INC &

LD (LASTHIN),A -
LD 4, (STSFAG)
RES 2,4

LD (SYSFAG),A
JR SCANKI

1D A,(SYSRAG)
BIT 2,4

IR 2,CHREEYTIKE?
LD HL,LASTHIN
D B,(HL)

ING B

D€, (L)

IN &, (KIN)
DA

IV A, {sEC)
Lk

XOR 4

SBC HL,BC

iR C,SCANK2
LD HL,VDATAS
CALL VOICE
CALL CLRSCR
POP DR

BOP DE

EXX

BX  ARAF’

B

RRTI

CBKEEYTIMER:

LD HL,LASTHIN
LD. B,(HL)

NG HL

L C,(HL)

IN A, (HIN)

;Clear last min buffer
;Set bit 2 of systes flag

s

;Juep scan keycode

;Set last second buffer = current second

;Set last minute buffer = current minute ¢ 1
iReset bit 2 of system flag

:Jump scan keycode

;Check 59 minute 59 second

;Jump if be true

1Juzp if not be time out

18ay "Terainate job,Good bye!®

iClear LCD screen



095C 67
095D DBA2
095F 6F

0960 AF
0961 ED42
0963 3810
0965 216044
0968 €D3504
096B CDBAOS
0$6E D1
096F D1
0970 D9
0871 08
0972 FB
0§73 ED4D

0975 DB40
0977 E610
0879 FE10
0978 284F
097D CD8DOB

0980 340680
0983 CcBS7
0985 2821
0987 210280
0984 46
0988 23
098¢ 48
098D DBA3
098F 67
0990 DBA2
0992 6F
0993 AR
0984 ED42
0996 3831
0998 216044
0938 CD350A
099 CDBAOS
0941 D1
0942 D1
0943 DY
0944 08
09A5 FB
0946 ED4D

09A8

0948 210280
09AB 46
09AC 23
09AD 4E

SCANE2:

SCANE3:

L) H,A
IN A, {SEC)
D L,A

I0R &

§BC HL,BC

JR  C,SCANK2
LD  HL,VDATAG
CALL VOICE
CALL CLRSCR
POP DR

POP DE

EXX

EX AR AP
B

RETI

IN 4,(PE)
AND 10R

cp 108

Ji Z,8CANKL
CALL DELAY

LD A&, (SYSFAG)
BIT 2,A

JR Z,CHEKEYTIMES
LD HL,LASTHIR
1D B,{HL)

ING HD

b C,{HL)

IN 4, (HIN)

LD H4

IN  &,(SEC)

b LA

I0R &

§BC HL,BC

JR  C,SCANK4
LD~ HEL,VDATAS
CALL VOICE
CALL CLRSCR

POP DE

POP DE

XX

EX AR, AR’

EI

RETI

CHEREYTIMES:

LD HL,LASTHIN
i B, (L)
ING HL

1D G, (HL)

+Jump if not be time out

;58y "Terminate job,Good bye!"
iClear LCD screen

iCheck release key
iDelay

;Check 59 minute 59 second

+Jump if be true

;Jugp if not be time out

1Say "Tersinate job,Good bye!®
;Clear LCD screen



094 DBA3
0980 67
09B1 DBAZ
0983 6F

0984 AF
0985 ED42
0987 3810
0389 216044
09BC CD350A
098F CDBAOS
092 D1
033 DI
034 D9
09C5 08
096 FB
09C7 ED4D

09C9 DB4O
09CB 320980
09CE E610
0%D0 FEI10
09D2 20AC

09D4 3A0980
0907 EGOF
0909 FROO
04DB CA2C08
09DE FEOC
09E0 D22C09
09E3 FEOB
0985 2013
0387 CDO10B
09BA 216044
09ED CD3504
09F0 CDBAOS
09%3 D1
09F4 D1
03F5 D9
09r6 08
03F7 FB
09F8 ED4D

09FA 21D40D
09FD 3D
09FE 85
09FF 3001
0401 24
0402 6F
0403 T8
0404 320980

SCANEL:

SCARKS:

KBYING:

IN A, (MIN)
I HA
IN  4,(SEC)
D L,A

IR A

SBC HL,BC
JR C,SCANE4
LD HL,VDATAG
CALL VOICE
CALL CLRSCR
POP DE

POP DE

EXX

EX AR AR
EI

RETY

IN 4, (PE)

LD (KEVIN),A
AND 10K

CP 10K

JR NZ,SCANK3

LD A, (XEYIN)
AND  OFH
CPooH

JP Z,SCANKL
CP OCH

JP  NC,SCANKI
CP  OBH

IR NZ,SCANES
CALL KETSND
LD HL,VDATAS
CALL VOICE
CALL CLRSCR
POP DR

PO DE

EXX

EX AR, AP

EI

RETI

LD  HL,EEY
DEC A

ADD AL

IR NC,EEYINC
INC B

D LA

D A, {HL)
LD (REYIN],A

;Jup if not be time out

;5ay "Terminate job,Good bye!"

i1Clear LCD screen

;Check press key

;Jump if key scan = O0H
;Jump if key scan = 0CH

1Jump if key scan <> 0BH

;0ut key sound

:Say "Tersinate job,Good bye!"

;Clear LCD screen

;Point to keycode table

+Junp to key increment



0A07 FS PUSH AF

0408 21E00D LD  HL,ASCTAB :Point to ASCII keycode table
0408 85 ADD AL

040C 3001 JR  KC,ASCINC ;Jump to ASCII increment
0A0F 24 ING B :

040P 6F ASCINC: LD L,A

0A10 7B LD &,(HL)

0A11 57 D D,A

0412 11 POP AF

0413 CY RET

sRERRRRRELXERSE Convert to BCD code ¥#dk¥mdiyikiiiixs
: .

a
'

0A14 RS BCD:  PUSH AP " :Check first & second HEI group

0415 340480 LD A&,(COUNT)

0A18 FEO1 P 01H

0A1A 280C JR 1,5BCD ;Juep if be second HEX group
041C Pt FBCD: POP  AF iConvert to first BCD code
0A1D CB27 Sl &

0ALF CB27 SLA A

0421 CB27 SLA A

0423 CB2T SLA A

0425 12 D (DB),A

0A26 1805 JR  ENDBCD iJup to routine end

0428 F1 SECD: POP  AF ;Convert to second BCD code
0429 D5 PUSH DR

0A24 B1 POP KL

0428 BS OR  (HL)

042c 12 1D (DE),A

042D €9 ENDBGD: RET

PEEKRRRRESESEX Convert to ASCIT code $skrksiristytis
'

0A2E C690 ASCIT:  ADD 4,980

0430 27 DAA
0431 CE40 ADC 4,40
0433 27 DAA
0434 €9 RET

JEERERERXRREXEREX YOICE PROCESSOR #3ddikiiddsiiss
i

.
H

0435 160C VOICE: LD DB,12 iData 3 kilo byte for 1 process
0437 1EGO VOICEl: LD E,0

0A38 4B VOICE2: LD C,{HL)

0434 0608 D B,8



0A3C CD510A
0ASF AR
0440 CB11
0442 3001
0444 3D
0A45 D330
0447 10F3
0449 23
0444 1D
044D 20EC
0A4D 15
0A4E 20T
0450 C8

0451 3E14
0453 3D
0454 20D
0456 €9

0AST 5
0A58 D5
0459 1600
0ASB 78
045C CDG30A
0ASF AR
0460 CD§S0A
0463 15
0464 20F3
0466 D1
0467 Kl
0468 C9

0469 D330
0A6B 59
0A6C 2B
046D 7C
0AGE BS
0A6F 2001
0AT1 14
0472 1D
0AT3 20F7
0475 C3

VOICE3: CALL VOICED iDelay for sampling rate
J0R A
B, C
JB  NC,VOICE4 Jugp if have cerry flag
DEC A '
VOICE4: OUT (PD},A ;0ut to DAC
DINZ VOICE3
INC BL
DEC B
JR NEZ,VOICE2 ;Jump if not be 256 cycles
DEC D
JR NZ,VOICEl ;Junp if not be 18 cycles
RET
VOICED: LD 4,20 iDelay for sampling rate routine
VOICED1: DBC &
JR NZ,VOICED] iJump if not be 32 cycles
RET
JERRRERRRRREEE Sound Subroutine ¥i¥fddikkix
;¥ B - Level ]
1% ¢ - Frequency ¥
1 HL - Length LS

REs22232223232222228323822¢23 3332332228828

SOUND:  PUSH HL
PusE DE
SQUND1: LD D,0
LD 4,B
CALL SOQURD2
08 A
CALL SOUND2
DEC D
IR NZ,SQUNDI +Jump if not be 256 cycles
POP - DB
POP  HL
RET

SOUNDZ: OUT  (PD},A i0ut to DAC
b EC
SOUND3: DEC HL
D A
0R L
JR NZ,SOUNDA sJump if AL O 0
INC D
SOUND4: DEC E
IR NZ,S0UND3 supp if E O 0
RET



0A76 2E00
0AT8 DD66O0
0A7B 06FF
0ATD DD23
0ATP DD4EOO
0482 CD5T04
0485 DD23
0487 15
0A88 20EC
0A8A €3

0A8B 3R18
0A8D F5
0A8E OEB3
0490 210800
0493 CDA30A
0436 0EGC
0498 211000
0498 CDA30A
049E F1
048F 3D
0440 20EB

0442 €9

04A3 29
0AA4 110100
0AAT 3EFF
0449 D330
044B 41
0AAC 10FE
0AAE EE80
04B0 ED52
04B2 20F5
0AB4 C%

JRrERbiRRsst Song Subrutine #tddii:
¥ D - HNote Count ¢

:# (IX) - Note Table (2 Bytes/Note)#
;*i#*#**t#**t#**##t**i*##***##****#it

SONG: LD L0
b H,{I+0) ;Load note length into register B
LD - B,0FFH
INC IX
LD C,(IX40) ;Load note pitch into register €
CALL SOUND 1€all SOUND subroutine
ING IX
DEC D
JR  NZ,S0HG Jusp if not be song end
RET

JHEREERERERSESE Ring back sound SSERBREESREEYERLKERRES
1

RINGBE: LD A,18H 120 Hz freq shift rate
RING:  PUSH AF ;S0 that 1 sec has 20 loops

LD C,0B34

LD BL,0EH

CALL TONE 1320 Bz 25 msec

LD C,6CH

LD HE,108

CALL TONE 1480 Hz 25 msec

POP AF

DEC A

JB  NZ,RING

RET

sInpub :C - period =2%(44+13%C) clock states
; :HL- number of periods

;0utput inone

iDestroyed reg.:AF,B(C),DE,NL

TONE:  ADD HL,HL iHalf period:44413*C states
LD DE,l ;Double for half-cycle count
LD A,0FFH
SQWAVE: OUT (PD},A ;Bit 7 out
LD B,
DINE §
X0R 80H ;Toggle cutput
§B¢ HL,DE
JR NZ,SQHAVE
RET



04B5 1617
04B7 DD21A60D
0ABB CD7604
0ABE C9

0ABF 1E05
0AC1 0B20
0AC3 0GR
0AC5 210100
0ACH 1640
DACA CD5T0A
0ACD 0OC
DACE 15
0ACR 2089
0AD! 0E00
04D3 1600
0ADS 15
04D6 20FD
0ADS 0D
DADY 2088
0ADB 1D
0ADC 2085
0ADE C9

04DF 1602
0AEL CDT604
04E4 €9

0AES 1604
0AR7 DDZ1SE0D
0AEB CD760A
0ARE €3

0AEF 1607
04F1 0170FF

;*i***#*##tt*i** Riean Song ***#****#**t*i#i*#i*#t#*#*tt
;

OLDSONG: LD  D,23 i0ut 01d song
LD  IX,RIEAH

CALL  SONG

RRT

PRRRRERREARTNRY Haha Sound #¥HAIFTLRXXXERIILELERRAIRLEL
]

HARA: LD E,5 ;0ut Hsha sound

b C,20H
HARAl: LD  B,0FFH

b AL,

-ID  D,40H

HAHAZ:  CALL SOUND

I ¢

DEC D

JR NI,HAHAZ
DLAYEA: LD C,00H
DLAYHAL: LD D,00H
DLAYHA2: DEC D

IR NI,DLAYHA2

DEC €

JR  NZ,DLAVHAL

DEC B

JR NZ,HAHAL

RET

PHERRRRRRRERREE [evel Sound $¥¥riysxysiiiiitiiiersissy
i
]
LEVEL: LD D,2

CALL  50KG
RET

10ut level sound

sERRRREERREERRE Brror Sound ¥A¥RERrferydirsiiiniiiiied

.
1

1

ERRSND: LD D4
LD IX,ERRTAB
CALL SONG
RET

10ut error sound

;*t**t**#tt*#** URQ Sound #kkxisfssksiiiifisksiikiiksys
;

'
UFQ:
URO1:

LD D,7
LD BC,0FR70H

;0ut UPO sound



0AF4 210100
0AFT CD5T04
0AFA 0D
0AFB 20FA
0AFD 15
0ARE 20F1
0800 €9

0B01 F§
0802 D5
0803 210080
0BOG 06FF
0808 €630
0BOA 4F
0B0B CD570A
0BOE D1
0BOF FI
0810 C9

0BI1 F5

0B12 DD21560D
0B16 1604
0818 CD760A
0B1B FI

0B1€C €4

081D 3E38
0BIF D380
0821 CDSDOB
0B24 340480

0B27 D380
0829 CD8DOB

0B2C 3E06

0B2E D380
0B30 CD8DOB

0833 3801

LD BL,1
UF02:  CALL SOUND

DEC €

JR NZ,UF02

DEC D

JR §Z,UF01

RET

PERRRERERRREERS ey Sound $FRHiErEiadisixireiireiis

KEYSHD: PUSH AF
PUSE DB
LD  RL,8000H
Lb B,0FFH
ADD A, 90H
L CA
CALL SOUND
POP DE
POP AR
RET

i0ut key sound

JRRRERRRERRREER Title song FEBIRfExpiabirzbiatirniegg

TITLE: PUSH AR
LD IX,SKGTAB
L 0,4
CALL SONG
POP AR
RET

i0ut title song

ckk3k$ReRRREEE Initial LOD $FEREXXREIREEXXRLIRXII45S

]

INITLCD: LD  A,00111000B
OUT (PDATA},A
CALL DELAY

LD A,{BLINK)

0UT (PDATA),A
CALL DELAY

LD 4,000001108

OUT (PDATA},A
CALL DELAY

LD 4,00000001B

;function set 38H
iDL=1 § bit,N=1 1/16 duty,F=0 5x7

iDelay > 4.1 ns

;Display on/off control

iD=1 off,C=0 cursor off,B=1 blink
iDelay

;Entry mode set
11/D=1 increment,8=0 right

sDelay

iClear all display



0835 D380 0UT (PDATA),A
0837 CD8DOB CALL DELAY iDelay
0B3A C§ RET

EERERERERERILE Write line LCD XESsstssfdiisstddssssassssy

0B3B CBFF G0T0:  SET T,A

0B3D D380 OUT (PDATA},A 10ut to LCD data port
0B3F CD430B CALL READ iRead busy flag

0B42 3 RET

0B43 DB84 READ: I A, (PREAD) iRead busy flag

0B45 CRIF BIT 1,A .

0B47 20FA JR NZ,READ iRead until busy flag = 0
0B49 €9 RET

PHERRERKEORRRRE Write Byte Subrufime ¥ds¥ideisbiydisiriss

e s

0B4A F5 WRBYTE: PUSH AP

0B4B TA LD AD

0B4C D382 0UT (PSING},A 10ut to LCD signal port
0B4E CD430B CALL READ :Read busy flag

0B51 F1 POP AF

0852 C9 RET

CEREEERSREERERE Write Dine 16 Character ¥3¥¥kkiistsssssssss

] (AL)=Data
; A =Line
0B53 3E0D ¥RLINE: LD 4,008 160 to address 00H
0B55 CD3BOB CALL GOTO
0858 CDG40B CALL WRLY Write line
0B5B 3E40 LD A, 40H
0B5D CD3BOB CALL GOTO :Go to address 40H
0RE0 CD640B CALL WRLH iWrite line
(B63 8 RET
0B64 0608 WRL¥: LD B,8 ;8 Characters
0B66 56 ¥RL: LD D,(HL)
0B87 CH PUSH BC o
0B68 CD4AOB CALL WRBYTE Write LCD data
0B6B C1 POP BC
0R6C 23 INC HL
0B6D 10F7 DINZ ¥AL

0BGF €8 RET



sRRRERRRERRIREY Digplay LCD s¥s3ssdkisdisiissidissdssy

.
B}

S

. :
!

0B70 4F DSPLCD: LD C,A

0B71 E6FO AND OFOH ;Get first number

0B73 CB3F SRL A

0B75 CB3F SRL A

0B77 CB3F SRL A -
0B79 CB3F SBL A&

0B7B CD2R0A CALL ASCIT ;Convert to ASCIL code
0BTE 57 LD D,A

0B7F CD4AOB CALL WRBYTE . iWrite LCD data

0B82 19 b AC

{883 EGOF AND (OFH ;Get second number
(B35 CD2E0A CALL ASCII iConvert to ASCII code
0888 57 LD DA

B8 CD4AOR CALL WRBYTR iWrite LCD data

0B8C C9 RET

SRERRERREFREREE Delay Subrutinel *$xsRxixsksdisixdedsisiss

088D C3 DELAY; ~ PUSH BC

0B8E FH PUSH AF

0B8F 0680 LD B,808

0B91 DDE3 DELAY1: EX (SP),IX :Exchange between (SP) & IX
0B93 DDE3 EX (SP),1X ;Bxchange between (SP) & IX
0B95 10FA DINZ DELAY! +Jump if not be 128 cycles
0887 K1 POP AF

0B98 C1 POP BC

0B99 €9 RET

sk kbRELREkRR%E Delay Subrufipe? skkkRyfiiiirifikstiiistiix

1
.
)
.
'
«
1

0B94 C5 DETINE: PUSE BC

0BYB D5 PUSH BE

0BSC 0600 LD B,008 8et 256 cycles delay
0BE 00 DTl Kop

0RIR 00 Hop

(0BAD OEOO LD C,008 1Set 256 cycles delay
0BA2 00 D12: Nop

0BA3 00 NOP

0BA4 1602 LD D,02H 1Set 2 cycles delay
0BAG 00 H NOP

0BAT 00 NoP



0BAS 15
0BAY 20FB
0BAB 0D
0BAC 20F4
0BAE 10B
08B0 D1
0BB1 C1
0BB2 €3

0BB3 214C0C
0BB§ CD530B
0BBS CDBSOA

0BBC 215C0C
0BBF DD21F00C
0BC3 CD530B
0BC6 CDIADB
0BCS CDDFOA

0BCG 216C0C
0BCF DD21F40C
0BD3 CD§30B
0BD6 CDIAOB
0BD9 CDDFOA

08DC 217C0C
0BDF DDZIFSOC
0BE3 CDS30B
0BES CDSACB
QBE9 CDDFOA

0BEC 218C0C
0BRF DD21FCOC
0BF3 CD530B
0BF6 CDIAOB
0BFS CDDFOA

0BEC 219¢0¢
0BRE CD530B
0c02 CDSAOR
0605 CDEFOA

0008 21AC0C
0C0B DD21000D
0COF CD530B
0C12 CDYAOB
0C15 CDDFOA

0C18 21BCOC

DEC D

IR KL,

DEC ¢

IR KL,

D73

D72

DINZ DTI
POP DE
POP BC

RET

JRRERRLRERRNELE Show our idea!! ®¥FrERIRBRyRLERRLIILLY

.
L

‘.
1

SHOW:

LD
CALL
CALL

LD,
LD
CALL
CALL
CALL

LD
LD
CALL
CALL
CALL

LD
LD
CALL
CALL
CALL

LD
LD
CALL
CALL
CALL

LD

CALL
CALL
CALL

LD
LD
CALL
CALL
CALL

LD

BL,TABI
WRLINE
OLDSONG

HL,TAB2
IX,DATAZ
WRLINE
DETIKB
LEVEL

RL, TABS
IX,DATAS
¥RLIKE
DETIKE
LEVEL

HL, TAB4
IX,DATA4
WRLINE
DETIE
LEVEL

HL, TABS
IX,DATAD
HRLIKE
DETIKE
LEVEL

HL, TABG
KRLINE
DETIME
UF0

L, TABT
IX,DATAG
¥RLINE
DETIKE
LEVEL

RL,TABS

;Shew display & sound



0C1B DD21040D LD IX,DATAT

0C1F CD530B CALL WRLINE
0022 CDYAOB CALL DETINE
0C25 CDDFOA CALL LEVEL
0c28 21CC0C LD HL,TABY
0C2B DD21080D . LD TX,DATA8
0C2F CD530B CALL WRLINE
0C32 CD9AOB CALL DETIMR
0C35 CDDROA CALL LEVEL
0C38 21DC0C LD HL,TABID
0C3B DD210CO0D LD IX,DATAS
0C3F CD5308 CALL WRLINE
0C42 CDYAOB CALL DETIME
0C45 CDDFOA CALL LEVEL
0C48 CDBFOA CALL BARA
0C4B C§ RET

ERERTREREBRERE 4] Data Toble F¥SBELRERMESFKSIELLIELE

1
.
¥
.
I
'

0CAC 2A2A2A2048TAB1;  DFB  "+# FRLLO ! #4i"
0C5C 2B2R2E57457AB2:  DFB *...WELCOME 70..."
0C6C 2424205048TAB3: ~ DFB  "#% PHONE LINE ¥¢°
0CTC 2A2A20434FTAB4:  DFB  "#% CONTROLLER ¥*°
0C8C 20203C3C3CTABS: ~ DFB ° ««(3BYH)  °
0C9C 205348414DTABE:  DPB " SIAN-&-SRISOPA °
0CAC 204150504CTABT:  DFB " APPLIED-PHYSICS®
0CBC 235343494574B8:  DFB  "#SCIENCESRKIT'L#"
0CCC 42414R474BTABY:  DFB "BANGKOX-THAILAND®
0CDC 2A2DZAZD2ATABI0: DFB  "#-f-#-%-f-f-%-%-°
0CEC 806D8061 DATAl: DFB  8CH,6DH,80H,61H
0CPO 60616057 DATAZ: DFB  60H,61H,60H,57H
O0CP4 40574049 DATA3: DFB  40H,57H,40H,4%H
0CF8 20492039 DATA4: DFB  208,49H,20H,39H
0CRC 10391036 DATAS: DFB  10H,39H,108,36H
0D00 10361039 DATA6: DFB  10H,36H,10H,39H
0D04 20402049 DATAT: DFB  20M,40H,20H,49H
0D08 20512057 DATAS: DFB 20H,51H,20H,57H
0DOC 4061406D DATAS: DFB  40H,61H,40H,6DH
0010 2A454E5445DATAI0: DFB  "4ENTER PASSWORD*"
0D20 53454C4543DATALL: DFB  "SELECT EQUIPKENT"
0D30 46524F4D2ADATAIZ: DFB  "FROM¥(1-8)%3¢ )"
0D40 2A454E6445DATA13: DPB  "#ENTER ON TIME*"
0D50 2A454R5445DATAI4: DFB  °*ENTER OFF TIKE*"
0D60 2448483A4DDATALS: DRB  “#BR:NN < I
0D70 424520434FDATAL6: DFB  "BE CONTINUE? < »°
0D80 2A20444154DATABRR: DFB "% DATA ERROR!! #*
0D90 3C2A24  FRONT: DFB  "(H°

0D$3 2A3E20  REAR: DFB  "® °

0D96 306D305T SNGTAB: DFB  3OH,6DH,30H,57H



0D9A 30493036

0D8E 408840AA40ERRTAB:
0DA4 6OFF

0DA6 70407036T0RIEAN:
0DAC 7036702870

0DB2 7030704070

0DBS 7043404060

ODBE 6061606D90

0DC4 8049904080

0DCA 8036904980

0DD0 C0§10051

0DD4 0102030405KEY:
0DDA 0708090004

0DB0 3031323334A5CTAB:
0DE6 363738392A

0DEC 0301000803PASS¥D:

0E60

0E60 VDATAL:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
brB
DFB
DFB
DFB
DFB
DFB

ORG

300,491,308, 368
40H,88H,408,04AH,408,0CCH
60, OFFE

708,408, 708,368, 701,308
708,368, 708,28H, 708,368
708,308, 708,408, 708, 368
708,498, 0408, 408,608,510
608,618,608, 6DH, 908, 51H
80H,49H,908,408,80H,490
808,36H,308,49%,800,51H
0con, 61,008,510
01H,02H,03H,04H,050,068
07H,08H,098, 008,040,080
non’sln'nzn'lsn,u“,uﬁn
nﬁu,uuza'usa'ngf'a*n,u’n

"03H,01H,008,08K,03H,038

OE6OH

+Voice data for "Hello,enter password

‘v

0E60 0000000000
0E70 0000000000
0E80 0000000000
GBS0 0000000000
0EAD 0000000000
0ERO 0000000000
0ECO 0000000000
0EDO 0000000000
0EE0 0000000000
0EFO 0000000000
0R00 0000920200
0F10 4120904211
0F20 4442402359
0F30 2420685808
OF40 COASA28488
0R50 0010862108
0R60 150000001F
0R70 008000FFFC
0F80 OFFO003FFC
0FS0 O3FE0OOIFF
0FAD ROIRF80003
0FBO TFEQIFF000
0FCO 003FFO13F0
0FDO BOOOOTFEQD
OFE0 03BFOO00EF
OFFG 0F18000000
1000 0000000000
1010 0000000000
1020 0000000000
1030 0000000800
1040 000031BRBS

DFB
DFB
DFR
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
LFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFR
DFB
DFB
DFB
DFB
DFB

00H, O0H, 00H, COH,
00, 00H, 00H, O0H, O0H,
00H, 00H, OOH, 00, 00H,
00R, 00H, 00H, 0OH, 00H,

00H, OO0H, 0OH, 00H, O0H,

008,

00H, 00,
008, 00K,
00%, 00K,
00H, 00X,
00H, 00H,

00H,
00R,
oox,
00H,
00H,

00K, 0OH, 0OB, 00H, 0O, 00H,
00H, 00H, 00H, 00H, 0OH, O00H,
00H, 00H, 00H, O0H, 00H, 0OH,
00H, Q0H, 00H, 0OH, 00H, 00H,
00, 00H, 008, 00H, 00H, OOH,

,please!”

00H, 00K
008, 0CH
ooH, 008
00H, 00K
00H, 00H

008,
00H,
00H,
008,
00H,
008,
411,
44K,
24H,

00H, 00, 00H, 0OH,
0oH#, 00K, 00H, 00K,
00H, 00H, 00H, 00H,
00H, 00H, 00H, 00K,
00H, 00H, 00H, 00K,
008, 924, 020, O0H,
208, 90H, 420, 11H, O1H,
420, 4CH, 23H, 5SH, 28H,
208, 68N, 58H, OBH,0AAH,

00H,
00R,
00H,
00H,
08H,
00H,

0COH,048H,0A28, 84K, 888,0B4H,

00H,
154,
00w,

OFH,OFQH, O00H, 3FH,0RCH, O3H,0FFH, 00,
03H,0FEH, OOH, O1H,0FFH,0C0H, 7FH,0E0H,
0F0H, IFH,0F8H, 00W, O3H,0FFH, §0H,0FFH,0C0H, 00H, OFH,O0FCH, O07H,OFEH,
TRH,0BOH, 3FH,0F0H, 00K, O1H,0FFH, 81H,0DFH, 80H, 00H, OFH,OFCH, 0GH,
00H, 3FH,0F0R, 134,0RCH, O00H, 00H,0FFH,0C0H, OFH,0R0H, 00H, O03H,0FFH,
0BOH, 00X, OTH,OFEH, 00H, 7FH,0C0H, 00K, IFH,0F8H, OLH,0FFH, 80H, 00N,
03H,0BFH, 00H, 0OH,0BFH,0C6H, 06H, 7CH, 40K, O1H,0EFH,0CCH, 004, 78K,
OFH, 18H, 00K, OOH, 00H, OOR, 00H, 00H, OOH, OOH, OOH, 0CH, 00H, 00H,

100, 86§, 21H, 08H, 024,
00H, O0H, 00K, IFH,0FFH,
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3FH, 80H, 00H, 1FH,0FCH, 00H,O0FFR,0EOH, 00H, OTH,OFEH, 00K, 3FH,OF8H, O00R, 0IH
OFDH, 00N, 1FH,OPCH, 00H, OOH, TFH, 00B, O07H,0FFH, O0H, 00H, 1FH,0C0H, O01H,0FFR
0COH, 00H, O7H,0F0K, O0OH,0FFH,0EOR, 00H, 01H,0FCH, 00H, 1FH,0F8H, 00H, O0H, TFH
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00H, 7TEH, 60H, 3FH,0FOR, 10H, 00H, 3FH, 90H, OFH.OF8H, 00H, COH, O7H,0F6H, 03H
OFEH, OOH, 00, 01B,0FFH, 00H, 3FH,0E0H, 00R, 00H, 1FH,0D8H, 01H,0FCH, 00H, OOH
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01H, 0O0H, O0H, 00H, OFH,OFCH, OCH, 00H, 00K, 00H, 0OH, 1FH,OFDH, 00H, 00H, O0H
00H, 6FH,0FFH,0E0R, 00K, 00H, 00K, O8H, 2DH,OFFH,0E(H, 00H, 00B, 10H, 3AR, 9%
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0CEH,044H, 58H, 420, 7AH, 18H, O%H, 62H, 89H, 24H,0D8H, 06H,0C8H,0F0R, 79H, IFH
06H, OO, S6H, 26H, 04K, O6H, 98H, O01K,0C6H, 1CH, OCH, {4H, 06B, 13H, 11H,04FH
86H, 17H,0E1H, 21H, 1AH, 41H, 88H, 4CH, 14H, 41, 60K, 50H, 61H, 41R, 83H, 87H
038, 30H,0C2H, 61H, 3BH, 1AH, 16H, 1BH, G6OH, 18H, GOH, 10H, 13W, 11H, 86H, 48H
29K, 07H, 09N, 81H,0C4H, 21N, 21R, 68, 43R, O9H, 83H, 81H, 18H, 14H, 0IR, 08A
80H, 21R, 00H, O1H, 08K, S1H, 20, 00H, 11H, 02H, 00H, 00H, OOH, 70H, 4FH,0FFH
00H, 00H, OO, I1FH,OFEH, OOH, 00H, 00H, OFH,0FER, O00H, 3DH,0COH, O00H,0FFH,0C0H
07H,0C0R, 00H, OFH,0FCH, O1H,0F8H, OOH, OOH, 3FH,0POH, 07H,0C0H, 00H, OOK,OFFH
0COH, 5EH, OOH, 60H, O1H,0FFH, 81H,0FCH, 01H,0EOH, O0I,0FFH, 01H,0FCH, D1H,0EOR
01H,0FFH, O3H,0RSH, 03K,0EOH, 00H,0FEH, 07H,0FCH, O01H,0F0H, OOH, TFE, 8GH,O0FCH
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0DCH, 11H,0F0R, O7H,0F0H, 00, 7BH, 82H, 3BH, OOH, 7EH, 00H, 07H, 70H, 47H,0C08
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01H, 80H, 23H,0C1R, 3EH, OTH,0EOR,QFOR, OOH,0FS8H, 07H, 80H,0E0H, 3CH, 00H, IFH
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1880 FBOE03C060
18P0 0781CO1F07
1800 803EOF80T78
1910 OF80TCIFO3
1920 JEOF81CO0F
1930 EOF003CI1FS
1940 00FOTEQ1ED
1950 OFCO3EOTCO
1960 03E07COF00
1970 00F03801E0
1980 CO0407C13E
1930 3807803C01
1840 07203E00F8
1980 DCOC006086
19C0 81840830C1
19D0 0000020000
1980 0800000000
19F0 B000000000
1400 E400000000
1410 4FC0000000
1420 0382000000
1430 000600000
1440 0000080000
1450 0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB

00H,0ETH, 86H, 08H, 3CH,0COH,
06H, 0CH, 385, 00R, 01H,0FFH,
00R, 008, 00%, 70H, 00H, 00H,
00H, 00H, 00H, 00H, 00H, 00H,
00H, 008, 00X, OOH, OOH, 00K,
00R, 00H, 00H, OOH, 00H, 00H,
00H, 00H, O0R, 00H, 0OH, OOH,
00H, 00H, 00H, 0OH, 00H, OO,
00H, 00K, 0CH, 00H, 00H, 00H,
00H, OOH, 00H, 00H, 0OH, OOH,
00H, 00K, 00K, OCR, 00H, OOH,
00H, 00H, 00H, 00H, 00K, 00N,
00H, 00H, 03H, 86R,0FFH,O0FFH,
00H, 02H, 00§, 34H,0C8H, 9CH,
01H, 78H, OBN,0C4H, 40H,0C08,
98H,0008, 408, OCH, OGH, 708,
04R, 3rFH, 730, 21H, 0OH, 10H,
00%, 00H, 00R, 03H,0EOH,OFCH,
OFH, 80, 10H, 1CH, 00H,0FCH,
00H, 784, 3FH, 81K,0FO0H, 3CH,
IFH, 01H,0C0H, 01K,0E0H,0RCH,
OFH, 07H,0B0H, 1CH, 01R, 00H,

01H,0FO0H, 7CH, OTH,0COH, 601,

01H,0FCH, 784, O0H, 07H,0CIH,0R8H,

008, 00H,0F0H, 7EH, 03H, 00R,
07H,0C0H, 58H, OER, 00H, O0H,
01H,0R0H, 00H, OFH, 83H,0F0H,
00H, 764, 3FH, O1H, 80H, 78H,
OF8H, OEH, O3H,0C0H, 60H, O7H,
07H, 81H,0COH, 1FH, 07H,0CO0H,
808, 3EH, OFH, 80H, T8H, 1BH,
OFH, 8§04,
3EH, OFH,
OEOH, OFOH,
00H, 0FOH,
OFH,0C0H,
03H, 080N,
00H, 0FOH,
0COH, 04R,
38H, 07H,
07H, 208,
0DCH, 0CH,
81N, 84H,
00H, 00H,
08H, 00K,
0BOH, OO0H,
0E4H, 00H,
{FH, 0COH,
03H, 082K,

004, OCH, 60H, 00H, OOH, OOH,

008, 07H, TCH,
008, 308, OEOR,
00K, 008, 00,
00H, 008, 00,
00R, 008, 00,
008, 008, 00,
00H, 008, 00,
00H, 008, 00,
008, 00K, 00,
00K, 00H, 00K,
00K, 008, 00,
00H, 008, 0O,
80H, 00H, 0O,
448, 220, 448,
OBH, 068, 608,
37H, 88H, 30,
1K, 83,0834,
048, 008, 0G0,
1FH, 838, 0COR,
00H, 3EH, OPH,
O7H, B0, 10,
01, OFOH, ORCH,

008,

108,
TCH,
12H, 03K, B80H,
088, 01H,0F0H,
830,0F0H, 1EH,
3JEH, OFR, 03H,
03K, 00H, 3EH,

00H, OO0H,

31H,0C1H, SEH, 0OH, QOH, SFH,0E0H

808,
00R,
00K,
00H,
00w,
00R,
00,
008,
00H,
00H,
00R,
008,
07,
76H,
318,
118,
OFH,
88,
80H,
008,

0CH, OFH,0F8H, 80H, O1H, 1CR
00H, 00H, 00R, O0H, 00H, 00H
00, 00H, 00H, 00H, OOH, 00H
00, 00H, 0OH, 00H, 00H, 00R
00K, 00H, 00H, 00H, 00H, 00H
00R, 00R, 00H, OOH, OOH, 00H
008, 0OH, 00H, 00H, 00H, 00F
00H, 00H, 0CH, 00H, OOH, 00H
00H, 00R, 00B, OCH, OOH, 0OH
00H, 00H, 00H, 00H, 00B, 00R
00H, 00K, 00K, 00H, 39H,0C6H
00H,0CIR,0F6H, T7BH,0ECH, S0K
108, 784, 170, 03H, 84H, OER
23K, 00H, 208, 108, 64H, 718
03H, 478, 88H, 58H, 00H, 40H
00H, 00H, 80H, 00H,0F8H, OEH
03H,0r0H, 101, 07H, OOH, 3EH
00H,0FCH, 3FH, 83H,0B0H, 78R
TRH, OFH, O0H, OFH, 83H,0FCH
7CH, IFH, 80H,0FCH, OER, 00N

03H,0C0H, 00K, 008, 3EH, OFH,O0COH
3CH, 14K, 00, O03H,0ECH,O0FCH, 03H, 81H,0C0H, 00K, 1FH, OFH,0C0H, 3CH, OEH, OCH

1cH,

IFH, 07H,0B0K, 3CH, OEH, 00H, OOH,0F8H, 3FH
1DH, O3H, 80H, O0H, 3EH, OFH,0COH,0B8H, !EH
108, 07H,0C1H,0F8H, 1FH, 03H,06COH, OOH, 1FH
1FR, O1H, ©0H,0P0H, OOH, 01H,0EOH,OFCH, O4H

3ER, OFH,0C0H,0C8H, 1CH, 04H
07H, O00H,0E0H, 304, 03H,0E0H

07H,0C08,0C08, OFH, 07H,CEOH, 3EH

808,
0FH,

TCH, 1FH, O3H, 80H, 1PH, OFH, 80H, 7CH, OFH, 03K, 80H,
81H,0008, OFH, 078,080, 3EH, 07H,0C0H,0B0H, O7H, 83H,0FOH, 1FH, 03K
03R,0C1H,0F8H, OFH,0CIH,0F0H, 38K, O03H,(EOH,0FCH, 07H,0COH,0F0H, 1CH
TER, 01H,0EOH, 7CH, ORH, 00H, 7CH, IFH,
3EH, O07H,0COH,0R0H, O7H, 83H,0FCH, OFH, 81H,0FOH, 38H, 01H,0E0H, TER
TCH, OFH, O00H, 7CH, 1FH,0COH,O0F8H, OFH,
38H, OLH,0E0H, TFH, 03H,0EOH, 3EH, O7H,
07H,0C1H, 3EH, OTH,0EOH, 3CH, OOH, 8OH,
80, 3CH, 01H,0F0H, 30H, OOH, OOH,0FH,
3EH, 00H,0F8H, 08H, 00R, OOH, TBH, O1H,
00H, 60H, 86H, 00H, OOH, 1EH, 60H, GOH,
08H, 30K,0CIR, OOH, O1H,OFFH, 00H, 18H,
02, 00K, 00H, OOH, OTH,OBEH, 00H, 0CH,
00H, 00R, 00H, OOH, 00H, IFH, 30H, OOH,
00, 00R, 0O0H, 00H, 0OH, OFH,0DSH, O0H,
00H, 00H, 00R, 00K, OOH, OIH,0B3H, 80H,
00H, OO, 0OH, 00K, O0H, OOH, OEH, 40R,
00H, 00H, 00, 00H, 00K, 00H, 00H, 78H,
00R, O3H,0B2H, 00H, OOH, OO, OOH, 00H

1EH, OFH,0C0H, 78H, 1FH, 034
80K, 7CH, 1EH, O7H, 00K, 3EH
IFE, 07H,0C0R

00,0F8K, IFH, O03H, 80H, I1EH

81H,0C0H, OFH, O3H,0F8H, 1FH
00, 3CH, OFH,0E0H, TEH, 038
7CH, 03H,0E0H, 1FH, O7H, 80H
03H,0C0R, 1EN, 03H, 80H, 00H
82H, OCH,0C0H,0COH, 00H, O03H
03, 10K, 10, OOH, OOH, 7SR
201, 00H, OOH, 0OH, O3H,O0DBH
00H, 00K, 00, 00H, OOH, 1CH
00H, 00H, 00H, OOH, O0H, IFH
00H, OOH, 00H, 00H, 00H, OTH
00, 00K, 80K, 00H, 0OH, OOH
00H, OCH, 00H, OOH, 00H, 0OR
40H, 00H, 00H, 00H, O0R, OOH

00H, 00H, 0SH, 00H, 00H, O0H, 00K, OOH, 00H, OOH, 00H, 404, 0OH, O0H, 00K, 00R

00H, 0O0H, OOH, OOH, 00H, 00X,

008, 00H,

00#, 00W, 00K, 00H, 0OH, OOH, 00R, 00H



1460 ORG  1AG0H

1460 VDATAZ: iVoice data for "Select equipment ,please!”

1460 0000000000 DFB  O0O0H, 00H, 00H, 0OH, O0H, 00R, O0H, 0OE, 0OH, 00H, 00H, 00H, 00K, 0OH, 00H, 00R
1A70 0000000000 DFB  OOH, 0OH, 00N, 00H, 00H, 00H, 00H, 00R, 00K, O0H, 00H, 00H, 00H, 00H, 00%, 00H
1480 0000000000 DFB  00H, 00R, 0OH, 00R, OO, 00H, 00H, 00H, 00K, 00, 0OH, 00H, 00H, 00K, 00K, 00B
1480 0000000000 DFB  00H, O0H, 00H, 00H, 00H, 00H, 00, 00R, 00K, 00H, 00N, 00H, 00H, 00H, 00, O0H
1440 0000000000 DFB  00H, 00K, 00H, 00, 0OH, 0OH, 00H, 00H, 00H, 00H, O0H, 00H, 00H, 00H, 008, 00H
1ABO 0000000000 DFB  00H, 00H, OOH, 00H, 0OH, 0O0H, OOH, OOH, 00H, O0H, 0OH, 00H, GOR, 00H, 00H, 00
14C0 0000000000 DFB  0O0H, 00, 00H, 008, 00K, 00K, 00H, COH, 00K, 00E, 00H, 008, 0B, O0H, 00H, 00K
14D0 0000000000 DEB  0CH, 0B, 00H, 0O, 0CH, 00H, OOH, 00H, 00H, 00H, 00H, 00H, OOH, 00H, 00H, 00R
1AE0 0000000000 DFB  QOH, 00H, 00H, 00§, GOH, 00§, 0CH, 00H, OOH, 00H, 00R, GOH, 00H, 00H, 00H, 00K
1AF0 0000000000 DFB  QOH, 0OH, 00N, OO, OOH, 00H, OON, 00H, OOH, 00K, OOH, 008, 00K, O0H, 00H, O0R
1B00 0000000000 DFB  00H, 00H, 00H, 00H, 0CH, 00H, 00K, GO, 00H, 00H, 00K, 00H, 00H, 0OH, 00H, 00N
1B10 0000000000 DFB  0O0H, OOM, 00H, 00H, OOH, 0CH, 0OH, 00R, 00H, 00H, 00K, 0OH, 00K, 00H, 00H, O0H
1B20 0000000000 DFB  OOH, 0OH, 00H, 00H, OOH, 00H, 00K, O0H, 00K, 00H, 00H, 008, 0OH, 00H, 00d, 0OR
1830 0000000000 DPB  0O0H, 00, 00H, OOH, 00R, 0O0F, 00W, 0OH, 00W, 00W, 00H, 00, 00H, 00H, 00H, OCH
1840 0000000000 DFB  OOH, 00H, 00H, 00H, 00H, 00H, 00H, 0O, 00K, 00, OCH, OCH, 0OH, 00N, 00H, 00H
1850 0000000000 DFB  OOH, 00H, 0OH, O0H, O0H, 00§, 00N, 00H, 00H, OOH, O0H, 00H, 00, 00H, 00R, 00
1B60 0000000000 DFB  00H, OOR, 00K, OO0, 0OH, 00K, 00H, 00H, 00H, OOH, 00, 008, 008, 00H, 00H, 00K
1B70 0000000000 DFB  0OH, 00H, OOH, 008, 0CH, O00H, 00H, OO, OOM, 00, 0OH, 00H, 0OH, 00H, 00R, O00H
1880 0000000000  DFB  00H, 0OH, 0OH, 00H, 00K, 00H, OOH, GOH, OOH, 00R, 0OH, 00H, 00H, OOH, O0H, 00
1B90 0000000000 DFB  0OH, OOH, OCH, OOH, 0OH, 00H, 00H, 00R, 00H, 00K, 00H, 00H, 00K, 00H, 00K, 00H
1BAD 0000000000 DFB  O0CH, 00H, 00H, 0OH, 0ON, 00H, 0OH, OCH, OO0, 00H, 0CH, 00H, OO, 00H, 00H, 00H
1BB0 0000000000 DFB  00H, 00H, 00N, OOH, 00H, 00K, 00H, 0O0H, 0OH, 0O, OOH, OOH, 00K, OOH, 00H, 00
1BCO 0000000000 DFB  00H, 00H, 00H, 00N, 00H, 00H, 00H, 00H, 0OK, OCH, 00H, 00H, 00H, 00K, 00H, 00R
18D0 0000000000 DFB  00H, 004, 00H, 00H, 00H, 00H, 008, 00H, 00H, OOH, 00H, 00H, OOR, O0H, 00N, OOH
IBEO 0000000000 ~DFB 00K, 00W, 004, 0OH, O00H, 00K, 00H, OO0, 0CH, 0O, 00H, 00H, 00H, 00H, 00H, 00H
1BRO 0000000000 DFB ~ 00H, 00H, 00H, 00H, 00H, OOH, OOH, OOH, OOH, 0OH, OO, 00H, 00H, GOH, 00K, 00%
1C00 0000000000 DFB  0O0H, 00H, 00H, 00§, 00H, 00, 00, O0O0H, 00H, OOH, 00H, 00H, 00H, 00H, 00H, 00K
1C10 0000000000 DFB  00H, OO0H, 00H, 00K, 0OH, 00H, 00H, 00H, 00H, 00H, 00H, 0OH, OOH, 00H, 00H, OOH
1€20 0000000000 DFB  00H, 00K, 00K, OOH, 0O0H, 00H, OOH, OO, OOH, 00, 0OH, 00K, 00R, 00K, 008, 00§
1C30 0000000000 DFB  0O0H, 00H,-00R, 00H, OCH, OO0H, COH, 0O, 00H, O0H, OOH, 0OH, OOH, 00H, DOH, 00H
1C40 0000000000  DFB  00H, 00H, Q0H, 00H, 00H, 004, 00H, 0OH, OO, OOH, 0OH, 0CH, 00H, 00H, 00H, 00H
1C50 0000000000 DFB  00H, 00H, 004, 0OH, 00, 0OH, 00H, 00H, OO, 00R, 0OH, 00H, 00H, OOH, 00H, 00H
160 0000000000 DFB  00H, 00H, 00K, O0H, 00H, 00H, 00H, 00H, OOH, 00H, O0OH, 00H, 00R, 00H, 00H, 00H
1C70 0000000000 DFB  00H, 00H, 00H, O0O0H, 00H, O00H, 00H, 00H, 00M, 0OW, 00K, OCH, OOR, O00H, 00R, 00H
1680 0000000000 DFB  00H, 008, 00H, GOH, 00K, 0O0H, 00K, 00H, 0O, 0O0H, OOH, 0O, OOH, OOH, OOH, 00
1€90 0000000000 DFB  00H, 00H, 004, 00H, OOH, 00H, 0OR, 004, OOH, 00, O0OH, 00H, 00H, OCH, 00H, 00K
1CAD 6000000000 DFB  60H, 0GH, O0H, 0OH, OOH, 00, OOH, O0O0H, 0O, 00, OOH, 00N, 00H, 00K, 00H, 00H
1CBO 00000PFO00 DFB  OOH, OO, OFH,0FCH, OOH, 00K, OOH, 00H, OOM, 24K, 00W, OOH, O0OH, OOH, 7FH,0F0H
16C0 0000007FF8  DEB  0OH, 00H, O0H, TFH,0F8H, Q0H, 63H,0F0H, OOH, TFH,0F8H, O0H, 7FH,0F0H, OCH, 1FH
1CD0 FCOO7EFO00  DFB OFCH, 00H, 7EH,O0FOH, 0CH, O7H,OFCH, O0OH, TFH,0EOH, OL%,0CO0H,0FEH, 00H, OFH,O0FOH
ICE0 O0TOIREQO0 DFB  OOH, 70H, IFH,0B0H, 0OH,O0FFH, 80H, OEH, 03H,0FCH, 008, 1PH,0EO0H, O1H,0E0H, 3FH
1CFO COOIFE003C DFB OCOH, O1H,OFEH, 00H, 3CH, 03H,0FCR, OOH, 3FH,0C0H, O01H,0C0H, TFH,0C0H, O3K,0FCH
1D60 003807F800 DFD  0OH, 38H, O7H,OF8H, COH, 3FH,0C0H, 1ER, O00H, TFH, 808, O7H,0F8H, O1H,0E0H, 07H
1010 F8007F801E DFB OFSH, OOH, 7FH, 80H, 1EH, 00, 7FH, 80K, OFH,0F8H, O01H,0E0H, 07H,0F8H, O0H,O0FFYH
1020 801E00TF80 DFB  80H, 1BH, OOH, TFH, 80H, OFR,0RCH, O01H,0FOH, 07H,0RCH, OOH,0FFH,0COH, 1PH, 00
1D30 3PECOTPEO0  DFB  3FH,0ECH, O7H,OFER, 00H,0RS8H, OIH,O0FEH, 00H, 3FH,0FCH, 0TH, 80H, IFH,0F0H, O1H
1D40 FROO3ICOOFF DFB OFFH, 00H, 3CH, 00H,O0FFH, 80H, OFR,O0FCH, O01H,0E0H, 03H,0PCH, 0OH, 7PH,0RO0H, OFH
1050 001FFO0IFF  DEB  OOH, 1FH,0F0H, OI1H,0FFH, OO, 78H, OCH,0FPH, 80H, OFH,0F8H, 03H,0COH, O07H,0FCH
(D60 00TRCOOE00 DBFB  0OH, ?7FH,0COH, OER, 00H, 1FH,0R0H, O1H,OREH, 00H, ICH, OOH,OFFR, OOH, OFH,O0F8H
1D70 00F003FCO0 "DFR  O0O0H,0ROH, O3K,0RCH, 00M, 3FH,0COM, 03H,0COH, 1FH,OF0H, 0OH,0FFH, O00H, OAH, OOH



1080 TFBO07FEQD
1090 TFF800003F
1040 0000700000
1080 0000000000
1060 0000000000
1000 0000000000
1DE0 0000000000
10RO 0000000000
1800 0044000000
1810 00000000R¢
1820 7F10000000
1E30 0035EC0000
1840 0000139FCY
1850 0000800FFF
1860 0008EQ0SFF
1870 000EEDO3RE
1880 003FCODTRR
1£90 03F6003FR0
1RAD 3FO00FFEOD
1E80 8003FF800F
1ECO 01RRCOORCO
1EDO PFCOORCO0!
1§80 COGRCO01FR
1EF0 TREOO0FFR0
1700 0000FFFO00
1710 000BEF0000
1R20 0000000000
130 0000000000
1F40 0000000000
1F50 0000000000
1¥60 0000000000
1F70 0000000000
1F80 0000RF0000
1890 000001FF0D
1FAD 0000000037
1F80 1FEE080000
1FCO 00000 1FFFA
1£D0 FDFO000001
1RB0 8007FO3FRS
1RR0 PFC0600000
2000 C0000FOFIR
2010 E1E3C18304
2020 1630600018
2030 00003C60B1
2040 1CT0R18304
2050 3CEOE30C00
2060 208000001
2070 800001¢¢2¢
2080 0007700788
2090 1960186007
2040 8030800080
2080 FF00270000
2000 001F0003FC
2000 0000§DB000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
[FB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

7rH, 808, O7TH,OFEH, O00H, 00H, O1H,OFEH, OOH, 1FH,0FCH, OOH, 00H, OFH,OR4E, 00H
TFH,0F8H, O0H, 00H, 3FH,0D8H, O0H,OFFH,0EOH, 00H, OOH,0FFH,0F0H, 00H, 1FH,0F0R
00H, 00H, 70H, 00H, 00H, 00R, 00H, OOH, 00H, 00H, OOH, 00H, 00H, 00H, 00H, 00R

00H, 00K, 00R, 00H, 00H, 00K, O00H, 00K, 00N, 00H, OOH, 00H, 00H, 00R,
00H, 0CH, 00H, 00, 0OH, OOH, O0H, OOK, O0H, O00H, QOH, 0OH, 00H, 00H,
00, 00H, 00H, 00H, 0OH, 00H, 00H, 0OH,
00%, 00H, OOH, 00H, 00B, 00H, 00H, 00H,
008, 00R, 00H, OOH, 04H, OOH, 00H, 0OH, 00H, 00H
00, 0DH, 408, OOH, 00K, 00K, OOH, O1H,O0F0H, 80F
00H, 0OH, 00K, O9H, 7TEH, 00K, OOH, 00H, O0H, 098
TEH, 00, 00H, 0CH, 00H, 1EH,OFEH, 00H, 00H, 00R
028, 7BH,0F8H, 00H, OOK, 00K, O4H,O0EFH,0EAH, 00F

00H, 00H, 00H, 00R, 00H, 00H,
00, 00H, OCH, 00H, 00H, 00H,
00#, 00R, 00K, 00R, 00H, 00H,
00H, 4AH, 00H, 00H, 00H, OO,
00H, 00, OCH, 00H,OFCH, 00H,
TFH, 108, 00H, 00H, 00H, ODH,
00H, 35H,0FCH, 00H, OOH, 00H,

00H, 008
008, 008
00H, 008
008, 008

00H, 00H, 13H, 9FH,0C9H, 00H, 00H, OOH, 4FH, TFH, 208, 00H, OOH, 03H,0FFH,0F0R

00H, 00H, 80K, OFH,OFFH, 80H,
00H, 08H,0E0H, 03H,O0FFH, 80K,
00H, OEH,0BOH, 03R,0FFH, 80H,

00H, 14H, O01H,0FFH,0F0H, 00H, 428, 00H, 1FH,0RCH
01H,0B8H, 00H, 7FH,OF0H, 00H, 3FH, 00H, OFH,OFEN
01H,0DCH, OOH, 7FH,OF0H, 0OH, 77H, O0H, 1FH,0FCH

00H, 3FH,0C0H, O7H,0FFH, 00H, 1FH,0BOH, O3H,0FFH, 80H, O7H,0CCH, 00H,0FFH,0B0R
03H,0F6H, 00K, 3FH,0FOH, 00H,0F9K, 80H, 1FH,OPCH, OOH, 7EH,0CO0H, OFH,OFEH, 00R
3FH, 00H, OFH,0FEH, 00H, 3FH, 00H, OTH,OFFH, 00K, IFR, 80H, 03H,0FFH, 80H, IFH
80H, 03H,0FFH, 80R, OFH,0COH, 03H,0FFH, 80H, OFH,0COH, O1H,O0FFH,0COR, OFH,0COH
01H,0FFH,0C0R, OFH,0C0H, O1H,O0FFH,0C0H, OFH,0COR, OIH,OFFH,0C0H, OFH,0COH, 01F

TRH,0E0H, 00H,0FFH,0B0H,
00, 00,0RFH,0POR, 00H,
00, O0BH,OEFH, 00H, 00H,
00H, 0O0H, QOH, 00R, 0OH,
00, 00H, 00H, 00, 00K,

SEH,
00R,
00H,
00H,
00H,

ORRH,0COH, OFH,0COH, O1H,ORFH,0COH, 4FH,0C0H, O1H,0FFH,0COH, GFH,0COH, O1H,0RFH
OCOH, GFH,0COH, 018 ,0FRH,0COH, 7FH,0COH, O1H,ORFH,0COH, 7RH,OEOH, O1H,OFFH,0C0R
60H, 00H,OFFH,0ROH, OCH, 708, 008, OREH,0B0H, 00H
00H, 7FH, ORSH, 00K,
00H, 3CH, 204, 00N, :
00K, 00H, OOH, 00K, OOH, 00H, O0H, O0H, 00H, 00K
00K, OOB, OOH, 00H,

00R, 00R, 3FH,O0FFH, 00H, 00H
00H, OCH, 00K, 00H, O0H, 00R

00H, 0CH, 00H, 00H, OOH, 00H

00, 00H, 00, O0H, 00H, 00H, O0H, O0H, OOH, OOH, O0H, 00H, 00H, 00R, OOH, 00H

008, 00H, 00H, 00K, 00H,
00H, 00H, 00H, 0OH, 00H,
00K, 008, 00H, 00H, OOH,
00H, COR,OFFH, 00H, 00H,
00H, 00H, 01H,0FFR, 00N, 00H,
00H, 00H, 00H, 00H, 3FH,OFSH,

008,
008,
00H,

00H,

1FH,0RER, 08H, 00K, OO, 008, OFH,OFFH, 08H, 00H,

00H, 00, O1H,OFFR,0FAR, 00H, O0H,

80H, O7H,0F0R, 3FH,0F8H, 07H, 80H,

OFFH,0COH, 60H, 00H, OOH, 3CH, IEH,

00H, 00H, OFH, OFH, 3ER, OCH, 00H,

1CH, 30H, 60H, OOH, 1EH, 18R, T8H,
00H, O0H, 3CH, 60W,0E1H, 83H, OEH,
1CH, 70H,0E1H, 83H, 04, 00H, 00,
JCH,0B0H,0R3H, OCH, 00H, 01H,0CEE,
208, 808, O0H, 00H, 1CH,0ROH,O0RFH,
808, 00H, O1R,0CCH, 2CH,O0F0H, O6H,
008, 07H, T0H, O7TH, 881, 00H,0C0H,
19H,0C0H, 1EH, §0H, O7H, OOH, 00K,
80K, 3DH, 80, ODH, 80K, 0OH, OEH,

00, 00H, 00, 00K,
00H, 00H, 008, O0H,
00H, 00H, O00H, O0H, 00H,
00H, 00K, O7H,0F8H, 00K, 00H, 00K, 00H, 3FH,
00, 00K, 07H,0RCH,

00H, 00H,
008, 00K,

00H, TEH,
TCH, 10H,
00K, 00H,

184, 03H,
10H, 00,
0EH, 30H,
0EH, 308,
184, 608,
108, 00K,

005, 00H, 00K, 004,
00H, 00H, 00R, 0OH,
00K, 00, 07H,0E0H,

00H, OOH
00, 00H
00K, 00H
§0n, 000
004, O0H, 00H, O0H, 37H,0F8H
3FH,0F8H, 108, 00F, OCH, 00H
00H, 00H, O7TH,OFFH,0R0H, 00H
3FH,0EFH,0C0H, 00H, 0O0H, 00H, O7H

00H,

OFDH,0FOR, OOH, 00H, O1H, 04R,0FFH, 87TH, 80H, 00H, 00N, 3FH,0COH, 3FH,0F0H, 07H

OFH,0FEH, 07H, 80K, OOH, O7H,0E0H
00H, 00H, 01H,0E1H,0R7H,0C1H, 80R
781, 38H,0FCH, 60H,0COH, 80K, 01K

0B1R,0B3H,0C1H, 834, 04, OOH, 03H, 83H, 8EH, OTH, O4H, O0H, OOH, OFH, OEH, 3CH

00H, OOH, 3CH, 30K,0EQH,0E1H, 86H
38H,0E1H,083H, 02K, OCH, 00H, 00H
T0H, 87H, 064, 18H, 00H, OTH, ICH
00H, 00H, 00R, OOH, 73H, 83K, 9CA
00K, 00K, 078, 38H, 3BH,0C0H, 38H
00H, 39H,0c0H, 98H, OOH,OCEH, 204

00K, 008,0EER, 00H, 79H, O3H, 18H, 00H, 00H

03H, SCH,

01H,0EG6H, 06H, 71H, 00H, 00H, T7H

704, 03H,0B8R, 014, 98H, 00H, 01B,0DEH, 00H

OFRH, OOH, 27H, 00H, O0H, 3BH,0COR, OFH,O0EOH, OOH, 70K, 00H, ORH,OROH, O3H, TEH

004, 1FH, 008, 03H,0FCH, O00H,0DFH,0COH, O1H,0E0H, .01H,0FFH, 80H, 01H, 78K, OOA
00K, 00H, GDH,0EQH, OOH, O2H, O0H, OOH, O0H, 36H,0POH, 00H, 0B, 24H, O00H, 00R



2080 1870000000
20F0 0000000000
2100 0000024F68
2110 17FE000000
2120 00000026F7
2130 3FE4003F80
2140 €000037C00
2150 0067800000
2160 01FEQO0CECO
2170 00001BE009
2180 9EB00OOER0
2190 013C000018
2140 BOOIFOD001
21B0 FEOOTF0000
2100 3T880FE000
21D0 1FE001RCO0
21E0 07FDOOORED
21F0 017FC00000
2200 0000000000
2210 0000000000
2220 0000000000
2230 0000000000
2240 0000000000
2250 0000000000
2260 0000000000
2270 0000000000
2280 0000008000
2290 01FF000003
2240 00003FC000
2280 FOOOOFFEDD
22C0 0074000000
22D0 0000000000
2280 0000000000
22R0 0000000000
2300 0000000000
2310 0000000000
2320 0000000000
2330 0000000000
2340 0600400000
2350 031FE00000
2360 EO0000TFCO
2370 O1FF8000FE
2380 0000780000
2390 0000000000
2340 0000000000
2380 0000000000
23C0 0000000000
2300 0000000000
¢3E0 0000000000
23F0 0000000000
2400 0000000000
2410 0000000000
2420 0000000000
2430 0000000000

DFB
DFB
DFB
DFB
DFB
DFB

DFB
DFB
DFB
DFB
DFB

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFR
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

1BH, 7DH, 00H, 00, OOH,
008, 00%, 00, OCH, 00,
00H, 00H, 02H, 4FH, 681,
17H,0FEH, 00H, OOR, 00H,

01H,
008,
00K,
00H,
008,
00H,

00H,

00H, 00H, 00X,

00H, 00K, 0DH,0BCH, 80K, 00H, 02K, 00H, OOH, OBH, TFE
13,0FFH, 40R, 00K, 00K, O0H, OOH, 5BH,0PDH, 00R, 00R
00H, 00H, OOH, 0CH, 12K, 7BH, 40H, OOH, 0O0H, 00H, 00K
00H, OBE, 7FH, 60H, 00H, OOH, 00H, O1H,.27R,0BEH, OCR
008, 00H, 00F, 26H,0F7H,0C0H, 00H, OOH, 00F, 04B, 9EH,0FOR, 00H, 00H, 00H, O1H
SFH,0R4H, 00, 3FH, 80H, 00, TFH,0F0H, 00H, 7FB,0COH, 00K, OFH,O0FOH, OOH,0BFR
DFB  0COH, O0OH, 03B, 7CH, 0OR,0CFH, 80H, OCH, O1H,0FEH, 00H, 67H,0E0H, 02H, OOH,O0FEE
00H, 67H,0BOK, 00H, OOH,0FFH, 00H, 67H, 208, 028, O1H,0DEH, 00, 67H, 60H, 02H
01H,0FEH, 00H,0CEH,0COH, 00H, 03H,0FCH, O1H,0BDH, 80H, 00H, 06H,0F0H, 02H, 7BH
00H, 00H, 1BY,0BCH, 09H,O0ECH, 00%, 00H, GFH, 80K, 27H,0BOH, 00H, 01B,0BCH, 0IH
9EH, 80H, 00H, OEH,0FOH, 04H,0FOH, OOH, 00K, 778, 80H, 37H,0C0H, 00R, 03H,0BCH
01H, 3CH, O0H, 0OH, 1BW,0COH, 197,0E0H, 00K, O1%,0DEH, 00R, $FH, OOH, OO0H, IFH
DFB  OEOH, 09H,O0FOH, 00H, O1H,0FEH, 00H, 7FH, 00H, O00H,
DFB  OFER, 00H, 7FH, OOH, O0W, 1FH,0COH, O7R,0FOH, 00H, O03H,0FCH, O0H, 7ER, 00H, 00H
37H, 88R, OFH,0EOH, 00R, O7H,OR8H, 00H,0FCH, 0OH,
IFH,0E0H, O1H,0FCH, 00H, 03H,0FEH, 00H, 3FH, 80H,
07#,0FDH, 00H, OFH,0ROH, 00H,O0FFH,O0FO0H, 00H,OFCH,
TRH,0COH, 00K, OOH, 0OH, 13H,0FCH, 00K, 00K,

00H,

00H, 00H, 00R, 00H, 00H,

00H,

008, 00H, 00,

008,

00H, 00H, 00H, 00H, 00H,

00t

00H, 008, 00,

00H,

00H, 00H, 00H, 00K, OOH, 00N,

008,

008,

00H, 00, 00H,

00K,

008, 00H, 00, 00H, OOH, 00R,

00H,

00K,

00H, 80H, 00H,

00H,

00H,
008,
00H,
008,
00R,
008,
00H,
00H,
008,

01H,0FFH, 00K, 004, O3H,0FO0H, 00H,
3FH,0C0H, O00H,0FFH,0E0H,
OFH,OFEH, 00H, 00, 00K,

008,
OFOH,
008,
0oH,
00H,
00H,
00x,
00,
00H,
008,
068,
03H,
0EOH,

oox,
00H,
14K,
00,
008,
00H,
008,
00H,
oo,
00k,
008,

008, 00K, 00H,
001, 0oH, 00H,
008, 00H, 00H,
00H, 00K, 00K,
00R, 00H, 004,
00H, 004, 00H,
00, 00H, 00H,
00H, 00K, 00H,
{01, 00#, 00H,

IFH,0B0H, 00H, O0R,

00K,

00H, TEH,0C0H,

01H,0FFH, 80H, 00H,0FEH,

001, 008, 784,

008, 004,

00K, 00K, 0OH, 00H, OOH,

00H, 00H, 00H,
00, 00H, 00H,
008, 00H, 00H,
00H, 00H, 00H,
00H, 00H, OOH,
00, 00H, 00H,
00H, O0H, 00H,

008, 00R,
00H, 00H,
0CH, 00H,
00H, 008,
008, O0H,
00H, 00H,
00H, 00H,

00H, 00H, 00, 00H, 00N,
00H, 00H, 00H, 00H, 00H,

00H, 00K, 0OH, 00H, 0OH, 00H, 00K, OOH,

008,
008,
008,
008,
00H,
008,
00K,
00w,
008,

00H,
ooy,
00H,
00H,
008,
008,
00H,
004,
00H,

0TH, OFEH,

ool
008,
00H,
00H,
00H,
008,
00k,
00H,
00K,

008,

00H,
00H,
008,

TFH,
00,
TFH,
008,
00H,
008,
008,
00H,
008,
00H,
‘oo,
00R,
008,

00H, 00H, 008,
00H,
008,
00H,
00H,

00H, 00K,

008, 00H,

1FH, 008, 038,0F0R, 008, 01R

00H,0PFH, 00H, OFH,0C0H, 00K
00H, 3FH,0C0H, 03H,0FEH, OOR
008, IFH,0FEH, 00H, O1H,0EOH
00H, 00H,0C6H,0B0H, 00H, 00H

00K, 00H, 00H,
00H, 00H, 00K,

00, 00H, 00N,

008,
008,

008,

oom, 008

00H, 00H, O00H, 00H, 00H, 00, OOR, 00H

00H, 00F

00, 00H, 00H, 0CH, O0H, 00H, 0OH, 00H

00K, 008

00H, 00K, 00E, 00H, OOH, OOH, OOH, 0CH, 00H

00H, 00H, 00X,

0oH, 00K, 00H,

008,

001, 0O0R

00K, 00K, 00W, 03H,0FCH, 0OH, 00H, O7H,0COH

7FH, 0C0H, 008,

00H,OFEH, 008,

00H,

OFH,O0FCH, 00K, 00H, 1FH,0EOH, 00H,

00, 00H,O0FEH,
00H,
00H,
00K,
00H,
008,
00, 00H, OCH,
00H, 00K, 00F,
00H, 00H, 00K,

008, 00H,

00H, 00H,

008, 07H,0FFH,
004, OFH,0RCH, 00K, 00K, 00H,

00H, 00H, 00H,

00K, 00H, 00H,
00H, 00H, 00H,
00K, 0CH, 00H,
00H, OO0H, OO0H,

008,

008,

00K, 00H, 00H, OOH, OOH, OOH,

008,

00K,
008,
008,

00H, 164, 40H, O0H, OCH, 0OH, COH,

07H,0FCH, 00H,
00K, 07H,0R8H,
80, 00H,
03H,0FFH,
00H, 00H,
00H, 00N,
00H, 00K,
00, 00H,
00H, 00H,
00H, O0OH,
001, 00K,
00H, O00R,
00H, 00H,
008, O0H,
00H, 00H,

00k,

001,
00H,
00K,
008,
008,
00k,
00R,
008,
00H,

008, 0FFH, 0COH,
008, 00H,0FEH, 00H, 00H,

00H, 00H,
00K, 00H,

00H,
008,

008, 00H, 00H,
004, 008,
00H, 00,
00K, 00H,
00K, 00H,
00H, 00H,
00H, 00H,
004, 008,
00K, 00H,
00H, 00H,

fon,
00H,
008,
00K,
00,
00H,
00H,
008,
008,

00H,

IFH, 0FOH,

FH,

00H,

00H, OOH, 00K, 00H, 00H,

004,
00N,
008,
00H,
00K,
00k,
008,
00K,
008,

00H, 008
3FH,0FCH
00H, 01
00H, 008
00H, 0oH
00K, 00H
00H, 00H

00H, 00H, DOH, OOH, OOH, OOH, OOH, OOH

008, 00H
00, O0H
00H, 00R
00H, 0O0R
07H,0FER
00H, 3FH
00H, 008
01H,0FFH
001, 008
00H, 0O0R.
00, 00H
00H, 00R
00m, 001
008, 00K
00K, 001
008, 008
00%, 00H
001, 001
008, 008

00H, 008, OOH, OO, O0OH, 00H, 0O0H, 00H



2440 £000000000
2450 00003FC001
2460 ROOOFF8007
2470 FSOORCOO3F
2480 RBOOTFBO0F
2490 TRO03FEOIF
2440 FPCO3E0000
24B0 3E00003F80
24C0 003FCOTFRO
24D0 EO3FEOOFS0
2480 FOOTE00003
24F0 F800007F00
2500 001FCO3FCO
2510 P8OTRO03FO
2520 PROOSEO000
2530 07C00001FC
2540 00003FCO3F
2550 0OFEO1FE00
2560 ROOFROOTED
2570 FCO03€0000
2580 00F000001F
2590 8000003F01
2540 00007E01DC
2580 00FCO1BCO0
25C0 B800F80030
2500 00F0006000
2580 F000200000
25F0 000000000F
2600 00000007E0
2610 0000037800
2620 0000FR8001
2630 003FB00000
2640 0210000000
2650 0800000000

2660

2660

2660 0000000000
2670 0000000000
2680 0000000000
2690 0000000000
2640- 0000000000
2680 0000000000
2660 0000000000
26D0 0000000000
260 0000000000
26F0 0000000000
2700 0000000000
2710 0000000000
2720 0000000000
2730 0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFH
DFB
DFB
DFB
DFB
DFB

VDATA3:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

0EOH, 00H, OOH, 0OH, O0H, OCH, OOH, 00N, OOH, 00H, 00H, 00H, O1H,0FFH, 80H, 00H
008, 00H, 3FH,0C0H, OIH,0FFH,0C0R, OOH, O01H,OFEH,
OFOH, O0H,0FFR, 80H, O7H, 00, 3FH,0C0H, O3H,OFFH,
OF8H, 008,0PCH, 00H, 3FH, 808, 07H,0F8H, O0H,0FCH,
OF8H, 00H, 7FH, 80E, OFH,0EOH, 1FH,0F0H, 00H, 7FH, 00H, 3FH,0EOH, 1FE,0FCH, OOH

TFH, 00H, 3FH,0B0H, I1FH,0BO0H, OOH, 7FH, 00H, 7FH,0COR, 3FH,
OFFH,0COH, 3EH, 00H, O0H, TFH, 00H,0FFH,0COH, 3EH, 00R, 00H, TFH, 00R,0FFH,0COH

3EH,
00H,
OEOH,
0FOR,
0F8H,
00H,

00H, I1FH,0F8H, 00H, 00H, OFH
00, 3EH, QOH, TFE, 80H, 07H
00R, 3FH, §OH, 07H,0F0H, 03R

00H, 00K, 3FH, 80R, 7FH,0CO0H, 3FH, 00H, OOH, 3FH, 80H,
3FH,0C08, TFH,0B0H, 1FH, 80K, OOH, 1FH,0C0H, 3FH,0EOH, 1FH, 80H, O00H, 1FH
3FH,080H, OFH, 80H, 0OH, OFH,0EOH, 1FH,0F0H, OTH,0COH,
07H,0ECH, 00H, O3H,0F8H, 07H,0F8H, O1R,0F0H, OOH, O1H,0FCH, 03H,O0FEH, 00K
00, 00H, 7FH, OOH,0FFH, 00H, 3EH, O00H, OOH, 3FH, 80H,0FFH, 80K, 3FH, 00A
{FH,0C0H, 3FE,0C0H, OFH, 80H, OOH, OFH,0FOH, 1FH,0E0H, 07H,0EOH, 00H, 03H

80H, 00H, 7FH,
TFH,0B0H, 3FH,

00, O7H,0R0H,

00H
00R

OFR

OFH, 07H,0F0H, 03R,0F0H, 00H, 01R,OFEH, O3H,O0FCH, OOH,0FCR, 0OH, 00K, 7FH, 00R
OFFH, 00H, 3EH, O0H, 008, IFH,0COH, 3FH, 80H, 1FH, 80H, 00H, OFH,0F0H, IFH,O0E0H
07H,0C0H, 00H, O1H,0FCH, 03H,0F8H, O1H,0F8H, 00H, 00H, 7FW, 00H,OFEH, 00H, 7EH
00H, 00H, 3FH,0C0H, 3FH, 80H, 1FH, 0CH, OOH, O7H,OF8H, OFH,0FOH, 03H,0R0H, OOH
00H, OFEH, 01H,0FER, OOH,ORCH, 00H, OOH, 3FH,0C0H, TFH, 80R, 1FH, O0H, 00H, O7H
OFOH, OFH,0FCH, 07H,0EQH, 00H, O1H,OFEHN, O3H,0F8H, 01H,0FOH, 00H, 00H, 3FH, 80H
OFCH, 00H, 3CH, 00R, 00H, 07H,0EOH, 3FH, OOH, OFH, O0H,0COH, 0OH,O0FEH, 03H,O0F0H
00H, 3EH, 00H, 00K, 03K,0F8H, I1FH,0C0H, 03H
780, 00H, 00H, OTH,OEOH, 1FH,0C0H, OFH, OOH
00K, 00K, 07H,0E0H, 1DH,0ECH, 07H, 00H, 00H
00K, OFH, 80, O7H,0COH, 00K, O0H, 00H, OIH
IFH, 00H, OFH, O0H, O7H, 00H, 00H, O1H,0FSH
80H, OFH, 00H, 06H, OOH, 00H, O1H,0F8H, 00H
OFH, OOH, 00H, OCH, 00H, 00H,0FCH, 00H,
00H, 00H, 0OH,0FCH, 00, 73H,
00, 00H, 3FH, 00K, 00H,0CCH,
00H, 00H, 00N, IFH,0ECH, 00H,0F0H, 00H,

00H,0ROH, 00K, 00H, 1FH,0COH,0FEE,
80H, 00F, 00N, 3FH, O1H,0FCH, 00,
00H, 00K, TEH, O01H,0DCH, 00H,0E0H,
00H,0RCH, O1H,0BCH, 00K, 00, 00R,
OFSH, 00H,0F8H, 004, 308, 00, 008,
00H,0R0H, OOH, 60H, 00K, 00H, 1R,
0FOH, 0OR, 20H, 00H, 00K, IFH, 80,
00K, 00K, O0H, 00H, OFH,0COH, O7H,
00K, 00K, 00H, 07H,00H, 03H, 38,
00H, O00H, O3E,OPSH, 00§, OEH, 00,
00H, 00F,0FFH, 80H, 01B, 80H, 00H,
00H, 3FH,O0EOR, 00H, 00K, 00B, 00H,
02H, 10H, 00H, 00K, 00K, 00K, 00,

ORG 02660

00H, 00R,
00H, 00H,

00H, 00H, O7H,0FCH, 00H, 00H, 00R,
00H, 01H,0CEH, 00H, O00H, 00H, 00H,
00H, 00H, 00H, 0OH, 00K, 00H, 00X,
084, 00K, OOH, 00H, OOH, 00F, 00H, 0CH, 40H, 00H, O0H, OOH, 00H, 00,

iVoice data for "Enter

00H, 00H, 0O0H, OOH, 0OH, 0O0H, OO0H,
00H, 00, OCH, 00K, 00H, OOH, O0OH,
00K, OCH, OO, 00K, 00H, 00H, 00,
00H, 00H, OOH, 00R, 00K, 0O0H, OOH,
004, OCH, OO0H, 00K, OOH, 00H, OCH,
00H, OO0H, OOH, 00K, 0OH, O0H, 00K,
00, 00H, 00H, 00H, 00H, 00H, OO,
00H, 00H, OOH, OOH, 00H, OOH, OO,
00H, OCH, OOH, 00H, 00H, 00H, 00H,
00H, 00H, OOH, OOH, 0OH, OO0H, O0H,
00H, O0H, OOH, 00H, 00H, OOH,
00H, 00H, OOH, O0H, OOH, OOH, OOH,
00H, 00H, OOH, OOH, 00H, 00H, 00H,
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00H, 00, 00H,
00H, 00H, 00,
00, 00K, 00,
00H, 00H, 008,
00, O0H, 00,
00K, 00H, 00H,
00H, 00H, 00,
00, 00H, TCH,
00, 008, 1DH,
00H, 008,
00H, 008,
00H, 00H, 00N,
00K, 00H, 00K,
00, 00H, 00N,
00H, 00R, 008,
00H, 00H, 00,
00K, 00K, 00,
00, 00H, 00X,
008, 00K, OO,
00H, 008, 008,
00, 008, 00,
008, 00H, 00,
018, 0FEH, 008,
00H, 01H,0R8H,
048, 00K, 00N,
00, 00K, 00K,
00, 00H, OO,
¢on, 00H, OCH,
00H, 00H, 00H,
008, 00H, 00R,
008, 00H, 008,
00, 00H, 00,
00K, 00H, 00K,
00K, 00H, 00K,
00K, 00H, 00N,
00, 00H, 00K,
00, 00H, 00,

OFCH, 00H, 00,

OF8H, 00H, 00K,
38H, 00H, 7FH,

008,

00R,
00,
008,
00H,
008,
008,
008,
00H,
00H,
008,

§0H,.
03H,0D0R,

00H,
00H,
008,
00H,
00R,
008,
00H,
00H,
008,
0oR,
00H,
00H,

00H,
0on,
008,
0ol
00H,
oon,
00H,
{08,
00H,
00d,
008,
00H,
0on,
00d,
008,
00H,
00H,
008,
001,
008,
008,
00H,
00,
008,

01H,0F0H,

008,
008,
O0H,
00H,
00H,
008,
00H,
00R,
008,
00H,
00K,
00H,
00H,
008,
00H,

00H,
18,
00H,
008,
00H,
0oH,
004,
004,
00k,
00H,
008,
00H,
00H,
001,
00H,

00H, OFEH,
00H, 07H,0F0H, OOH,0FCH, 00H, TFH,
3FH, 80K, O7H,O0F8H, 03H,0F4H, 00K, 1FH,0COH, OBH,0FSH, O3H,0FOH, 00K, 07H,0F0H
05H,0rCH, O1H,0FOH, 00H, O3H,0F8H, 03H,0FEH, 0OH,0F8H, 00K, O1H,0FCH, O1H,OFFH
80, 7cH, 00H, 00N, 7FH, 0CH,OFFH,0COH, 1FH, O0H, 00H, IFH,0COH, 3FK,0FCH, OFH
80, 00X, OTH,OEOH, OFH,0R8H, O03H,0E0H, 00K, 030,0F8H, OTH,OFEH, 00H,0F8H, 008
00H,0FEH, O018,0FFH, 80H, 3EH, 00H, OOH, 3FH, 80H, TFH,0COH, OFH, 80H, OOH, 0TH
0EOR, 1FH,0F0H, O03R,0E0H, 0OH, O1H,O0FCH, 03H,0F6H, 00H,0FS#, 00H, OOH, 3FH, O0H
OPFH, 00H, LFH, 00H, 00, OPH,0ECH, IFY,0EO#, 03H,0EOH, 00H, O1H,0FCH, 03H,O0F8H
00H, 7CH, OOH, OCH, 3FH, 80M, TFH, 0OH, OFH, 80H, OOH, O7H,0FOH, OFH,0EOH, O1H
OROH, 00H, OOH,OFEH, 01H,0FCH, OOH, 3EH, 0OH, OOH, 1FH,0C0H, 3FH, 80H, O7H,0COH
00K, 03H,0F8H, 0TH,0FOH, 0ON,0F8H, 00H, 00N, TFH, OOK,OFEH, 00K, 1FH, 0OH, OOH

00K,
008,
008,
008,
008,
008,
008,
008,
008,
008,
00H,
008,
008,
008,
TAH,
008,
00R,
008,
008,
008,
008,
008,
00R,
00K,
008,
008,
008,
008,
0FOH,
008,
008,
008,
00H,
00H,
008,
00N,
00H,
00H,
008,

00H, 00H, TFH,0E0H,
008, 03K,0FAH, 008,
00H, 00H, 00H, 008,
00, 00H, 00H, 00H,
008, 00H, BOH, 0OH,
0CH, 00H, 00H, OOR,
00H, 00K, 00H, 00H,
008, 00H, OOH, 00H,
00®, 00H, 00H, 00H,
00H, 00K, 0OH, 00X,
008, 00H, 00H, 0CH,
20H, 00H, OOH, O00H,
00H,0FFH, 00H, 00,
1FH,0F8H, 00K, 00H,
00d, 00H, 00H, 00H,
00K, 00H, 0CH, 008,
00%, 00H, 00H, 00R,
008, 0OH, OOH, OOH,
00H, 00K, OOH, 00H,
00H, OOH, O00H, 00X,
00H, O0O0H, 00H, 00H,
00H, 00K, 00H, 00K,
00H, 00R, 0O0H, 00H,
00H, 00N, O00H, 00H,
00H, 00H, 0CH, 00K,
00H, 00, OOH, 00H,
00H, O1H,0FCH, 00K,
TFH, 808, 00K, TCH,
00H, OOH, 0OH, 00H,
00H, 00H, 0OH, 00K,
008, 0OH, 00, 00K,
00®, 00H, 0OH, O0OH,
00F, 00H, OOH, O00H,
00#, O0OH, 00H, O0H,
00%, 00H, 0OH, 0OH,
00K, 00H, 0OH, 00H,
00H, 00H, 00H, 00H,
00H, 00H, 0OH, 00H,
00H, 0OH, 0CH, 00H,
00H, 80H, 01R, 00K, 00H,
00H, O0H, 00H, 00H, O0H,
00H,0FFH, O0H, 01H,0FFH,
00H, OFH,0ECH, 00H, 18K,

004, 33H,0FC0H,
00H, 00K, 00H,

00K,
00H,
008,
00H,
00H,
008,
008,
00w,
00K,
00R,
008,
00H,
00,
008,
008,
00N,
00K,
00R,
0od,
oon,
00H,
01H,
00R,

008,
008,
00R,
008,
oo,
008,
008,
008,
008,
00H,
00R,
008,
008,
008,
008,
00R,
00H,
00H,
00H,
00R,
00H,
00H,
00H,

00H,
008,
008,
008,
00R,
008,
00H,
008,
00H,
008,
008,
008,
008,
00H,
008,
00R,
00k,
008,
008,
00K,
008,
0ol
00H,

TFH, 80, 008,
03H,0F0H, 00H,
00H, 00H, 00H,
00H, 038,0FCH,

008,
00H,
00H,
008,
008,
00K,
00%,
008,
00H,
008,

00R,
00H,
008,
00R,
00H,
008,
00H,
00H,
00H,
00H,

00H,
00K,
008,
oox,
00n,
00K,
00H,
008,
00H,
008,

0oR, 004, 00H,
00H, 00H, 0OH,
00H, 00H, O00K,0FFH, 00H, O3H
00H,0FEH, 00H, OFH,0ROH, 0O0H
80, O7H,0F0H, 0OH,0FCH, O00H

008, 008, 018
00H, 00H, 0B
00H, O00H, 00F
008, 00H, 008
00, 00H, 008
00H, 00H, 00B
00, 00R, 00%
00H, 00N, 00H
04H, 00K, 00H
00®, 00H, 008
00, OO0H, 00K
00H, 7FH, 80H
008, 03H,0FFH
03H,0F8H, 001
00K, 008, 00H
008, 00R, 00R
00, 00R, 00H
00H, 00H, 00H
00H, 00H, 00K
008, 00, OOH
00x, 008, 00R
008, 00H, OCH
00H, 008, 00K
004, 00H, 00H
00H, 00H, 00H
1CH, 00H, 00H
00H, O0OH,OFEH
JFH,0COH, 00H
00H, OOH, 00H
0CH, 00H, 00R
00H, 00H, 00H
008, 00H, 00H
00H, 00H, O00H
00H, 00H, OCH
00H, 00H, OOH
008, 00X, 00H
(0B, 00H, 00H
00H, 00H, 004
00H, 00H, 00H
00H, 0OH, 00H
00H, 00H, 01h



3160 OPEOIRCO03
$170 CO3F800780
3180 7E001E0000
3180 007800001F
3140 C00000TRS0
31B0 0000TFOOFC
31C0 OOFEOIF803
31D0 FEO1F00500
$1E0 018000000
31RO F800000000
3200 0008000000
3210 04000000FC
3220 0000003F00
3230 00000F8003
3240 0001F000E0
3250 007C003800

3260

3260 VDATA4:

3260 0000000000
3270 0000000000
3280 0000000000
3280 0000000000
3240 0000000000
32B0 0000000000
3260 0000000000
32D0 0000000000
32E0 0000000000
32RO 0000000000
3300 0000000000
3310 0000000000
3320 0000000000
3330 0000000000
3340 0000000000
3350 0000000000
3360 3E00000000
3370 0TE00000FE
3380 OOFE3003FE
3390 1F7C00000F
3340 001F8003EF
33B0 07F0000003
33C0 0003F800TR
33D0 007F000000
33E0 00000FR000
33F0 FO00TE0000
3400 0000000FE0
3410 03F040F800
3420 3P20000001
3430 02000FECO0
3440 FF40000000
3450 0000011452
3460 5118926184
3470 4352923085

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB
DFB
DFB
DFB
DRB
DFB
DFB
DFB
DRB
DFB
DEB
DFB
DFB
DFB
DRB
DFB
DRB
DR
DFB
DFB
DFB
DRB
DFB
DRB
DRB
DFB
DR
DFB
DEB
DFB

DFB
DFB
DFB

OFH,0R0H, 1FH,0C0H, 03R,0B0H, 00H, O1H,0FCH, O1H,0FS8H, 00H, 7CH, 00, O0H, 1FH
0con, 3FH, 80H, OTH, 80H, 00H, O3H,O0F8H, 07H,0F0H, OOR,OFOH, 00H, 00H, TFH, OOH
TBH, 00H, 1EH, 00H, OCH, OFH,0EOH, OFH,0COH, 03H,0C0H, OOH, O1H,O0FEH, O1H,0F8H
00H, 78H, O0H, OOH, 1FH,0COH, 3FH, 80H, 07H, 00B, OOH, 03H,0FSH, 07H,0E0H, O5H
0C0R, 00H, 00H, TFH, 80H, 7EH, 00W,0D8H, 00H, 00K, 07H,0FOH, OFH,0C0H, 1FH, 00R
00H, 00H, TFR, 00H,0PCH, 01%,0A0H, OOH, 0CH, OFH,0E0H, 1FH, 80, 3AH, 00H, 00H

00H,0FEH, O01H,0F8H, 03H, 80H, O0H, OCH, OFH,OEOH,

OFEH, 01H,0F0H, 05H, O0OK, 00H, OO, O7H,0EOH, 1FH, 0OH, 0OH,
01#,0F8H, 00H, 00K, OOH, 0OH, OTH,0POH, IFH, 80H, 10H, 00N,
OF8H, 00H, 00H, 00K, 00H, 01H,0F8H, OFH, 80, OOH, OOH, 00H,

00, 08K, 00H, 00R, 00H,0FCH, O7H, 80H, OOH, 40H,
04K, OOH, 00K, OOH,0FCH, 038,0COH, 00H, 00H, 008,
3FH, 00H, 60H, 00H, 0OH, 00H, 00K,
80H, 03H, 00H, OOH, OOH, 00H, 00H,
00H,080H, .00H, 00H, O0R, OOH, OFH,
38H, O0H, OOH, OOH, 00H, O3H,0E0H,

00K, 00H, 00,
00H, 00H, OFH,
00H, 018,0F08,
008, 7CH, 0OH,

ORG 03260H

00H, 00H, 008,
00, 00H, 008,
0CH, 00, 00H,
00, 00R, DON,
00H, 00H, 0OH,
00H, 00, 00R,
00H, 00H, 00K,
008, 00R, 00K,
00, 00H, 0OH,
00, 00H, 00H,
00H, 00H, 00K,
008, O0H, 00H,
00, 00H, 00K,
008, 00, 00K,
00H, 00, 008,
00H, 00H, 008,
3EH, O0H, 008,
078,0808, 001,
00H,O0FEH, 308,
IFH, 1CH, O00H,
008, 1FRH, 80H,
07H,0F0H, 001,
00, 03H,0F8H,

iYoice data for "Enter
00H, 00H, 00H, OOH, 00, 00H,
008, 00R, 00R, O00H, 0O0H, OOH, 0OH, 0OH, 00H, 00R

00H, 00H, 00H,
00R, 00H, 00N,
008, 00H, 00K,
00H, 00B, 00X,
00H, 008, 00H,
008, 00H, 00H,
00H, 00H, 00X,
00H, 008, 00,
008, 00K, 00H,
00K, 00H, 00,
00H, 00H, 00H,
00K, 00H, 00H,
00K, 00B, 00H,
00H, 00K, 00K,
00H, 00H, 00R,
00H, 00K, 00H,
00H, 001, 00H,
00H,0FEH, 304,
03H,0FEH, 008,
00H, OFH, 80H,
03H,0EFH, 00H,
00H, 03H,0F8H,
00H, 7FH, 00N,

00R, OO0H, 00N,

00H, 00H, O0H,

00H, 0FFH, 00H,
00H, OFH,0C2H,
01H,0FTH, 80N,
108, O1H,08H,
00K, TFH, 00H,
00K, 00H, 3EH, 80H, 074,0F0H,

00, 00H, 00,
00H, 00H, 00,
00H, 00, 00H,
00H, 008, 0OF,
008, 00H, 00,
00H, 00H, 00H,
008, 00, 008,
00H, 00H, 00K,
00K, 00H, 00K,
00H, 0CH, 00K,
008, 00H, 00H,
00§, 00, 00R,
00H, 008, 00,
041, 00N, 008,
808, 00H, 38H,
00H, 1FH,DE3H,
00H, OFFH, 0B0H,
00H, 414,088,
008, TRH, 80N,
00H, 008, 3FH,

008,
008,
00K,

008,

008,
008,
008,
00H,
008,
00H,
008,
00H,
008,
004,
008,
00K,
00H,
008,
00H,
008,
008,
008,
ocH,
80H,
00H,

00H, 7FH, 00H, 0OH, 00H, IEH,O0COM, O3H,O0F8H, 00K, OOH, O0R,OFEH,

00#, 00H, OFH,0EOH, OOH,0FCH, 0OH, 00K, 00H,0FEH, 00H, OFH,0COH,

1FH, 80H, 70H, 00H, OOH, 00H

008, 00R, TFH
00H, 3FH, 018
1FH, 80H,0F8H

008, 00K, OFH,0COH, 38H, 00N
00, 07H,0808, 1CH, 00N, 00
01#,0R8H, 026, 00K, 0OH, 00
7¢H, 00K, 18, OOH, 00H, 00K
80§, O7H, 00H, 00H, 00H, 00
018,0C0H, 00, 00K, 00K, 00H

off time ,plesse!”

00H, 00H, 008

00H, 005, 00K
00H, 00H, 00
00E, 00H, 008
008, 00H, 00R
00H, 00H, 008
00H, 00H, 00R
00H, 20H, 00K
008, 0OH, 00
00H, 00H, 00X
00H, 008, 008
008, 008, 008
00H, 00R, 00K
00K, 008, 00
208, 00H, 100
OFH, 8EH, 00H
3FH, 0F0H, 008
00, 0RCH, 208
3FH, 134, 00R
00H, $FH, 808
07H, 0BOH, 008
008, 03H,0FSH
00K, IFH, 803
00K, 00H, 07

OROH, 00H, 7EH, 00H, 00H, 0OH, 3FK, 80H, O7H,0F0H, OOH, OOH, 01H,0FCH, 00H, 3FH
00H, 00H, OOH, OFR,0BOH, O1H,0F8H, O00H, 20H, 00H, 7FH, 00K, OFH, 80K, OLH, OOH
03H,0R0K, 40H,0R8H, 00H, 40, O0H, I1FH,0C0H, O7H,0DCH, 00H, OOH, 0OH, TFH, OOH
3R, 20H, 0O, OOH, O1H,0F8H, OOH, T8H,0FOH, 00H,0COH, 03H,0RSH, 01, 83H, 80H

02H, 00K, OFH,0ECH, 00H,
DFB OFFH, 40R, 00H, 00H, 00H,

poH, o0oH, 014,

51, 18H, 92H,

3¢H, 00K, O0H, 20H, 3FH,O0FCH, 02H, OOH, 00H, 00H, 00H
108,0C08,0C0H, 40H, 00H, 00H, 00H, 41H, 00H, 06H, 00R

148, 528, 00H, OOH, 00K, 00, 45H,0A2H,0B1H, 24H, 90H, 01H, 22H
610, §4H, 121, 96H, 94H, 9OH, 83H, ICH, 8CH, 25H,0B4H, 91H,0C1H
0A3H, 52H, 92H, 30H, 85R, 31K, ODH, 10, 11H, 12H, G4H,0CAH, 30K, 24H, 2CH, 38R



3480 649260258D
3490 1802421426
34A0 44C9A6480C
34B0 A314D99604
34C0 878124C1R2
34D0 2118184220
34B0 0000008000
34RO 00000001FE
3500 003P001000
3510 0003P00780
3520 3F00780000
3530 00001E0ORO
3540 007CO1F000
3550 1RCO0003CC
3560 041ER04780
3870 COIF300780
3580 R0O00300077
3590 0000CEE004
3540 9CCOOCFDBO
35B0 OCFF800003
35C0 CO0003EED
35D0 O1FFE0003F
35E0 E600OFFE00
35F0 0TF8000FFF
3600 003FFECO00
3610 FCOOIFFCOO
3620 FF8000FFRO
3630 1FF6003BFC
3640 OEFB00003S
3650 001DEGOOTR
3660 007F800000
3670 0001DE0047
3680 0003CE0000
3690 2000337880
3640 F8O00FECO0
3680 000TFF0001
36C0 03E006000F
36D0 00F803FOOF
36E0 007C000078
36F0 00F83TCIFC
3700 CIFO1E0307
3710 0183CIDFOT
3720 TF81E0TCO7
3730 1CO1CIEOFF
3740 7T83FBOF830
3750 1E000001F0
3760 01F82FE03F
3770 F001800BFC
3780 0000000000
3780 0000000000
37A0 0000000000
3780 0000000000
370 0000000000
3700 0000000000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

‘DFB

DFB
DFB
DFB
DFB

64H, 92H, GOH, 25H, §DH,0B1H,0B6H, OCH, 34H,0CDH, 21H, 24H, 23H, 83R, 228, 26H
18H,0C2H, 428, 14H, 26H, 43R, 100, 44H, OCH, 88K, 26H, 12H, 00, 8CH, 11H, 18R
441,0C9H,046H, 488, OCH, 108,0CCH, 24K,0C3H, 02H, 63K, 14H,0B4H, 98H, 09K, 41H
0A3H, 14H,0DSH, 86H, O4H, 34H, 60H, 30H, 8BH,0A0H,0C8H, 40H,0C3H,0C0H, 138, 260
87H, 81H, 24R,0C1H,0E2H, 24H, 81H, 00H, 66H, 11R, 81H, 308, 13K, 91H, 86H, 08H
21K, 18H, 18R, 428, 208, O8H, O8H,0C1H, 80H, O4R, 00H, OOH, 80H, 00H, 00H, 26H
00H, 00H, OOH, 80H, 00K, 00R, O0H;, 00H, O0H, 01H, 80, 00B, 00N, O0H, 00H,0FFB
00H, 00H, 00K, O1H,0FEH, 00K, 0OH, 0OH, 0OH, 1FE, 80H, OFH, 00K, 00, 00H, 3FA
00H, 3FH, OOH, 10H, OOR, 3FH, O0H, 3DH, 80H,0F8H, 008, OFH,0CCH, IFH, 00H, 78H
00H, 03M,0R0H, O7H, 80H, 1EH, 00, O0OH, 7CH, O01H,0ROH, 03H, 80H, 0OH, 07, 80H
3FH, OO0H, 78H, 00H, 0OH, 78H, 03H,0EOH, 1FH, 80H, 00H, 03H,0C0H, 1FH, 00H,0F8H
00H, 00H, 1EH, 0OH,0FOR, O7H,O0COH, OOH, 01R,0EOH, OFH, 80H, 3CH, 00H, 80§, OFH
00, ?CH, O1H,0FOH, 00H, 0CR, 3CH, 81H,0F8H, OFH,0EOH, 00K, O01H,0EOH, OFH,OFOH
1FH,0C0H, O0H, 03H,0CCH, 1DH,0EOH, OFH, OOH, OOH, OFH, 7TOH, 33H,0C0H, 1CH,0C0R
04H, 1EH,0BOH, 47H, 80H, 3BH,0C0H, 08K, 1CH,0EOH, OFH, 10H, O3H, 80H, 00H, 3DH
0COH, 1RH, 308, 07H, 80H, 008, 39,0COH, 1PH,0ROR, 03H,0B0H, 00H, 3BH,0COH, 19A
OFOH, 00H, 30H, 00H, 77H,0C0H, 03H,0F6H, O0H, 20H, OOH,0EFH, 80H, O7H,OFEH, 0CH
00H, 00H,O0CEH,0EOR, 04H,OFEH, 80K, 00H, O1H,0DCH,O0COH, OCH,0FDH, 80H, 00H, 01R
§CH,0C0H, OCH,OFDH, 80H, 00, 01H, 9DH,0COH, OCH,OFFH, 88H, 0OH, O1H, $DH,0COH
0CH,OFFH, 80K, OOH, 03H,0BCH,0COH, 04W, TFH, 80H, 00H, O3H, $CH,0COH, OGH, TFH
0COH, 00H, 03H, 9EH,0ECH, 03H, 3FH,0F0H, OOH, O1H,0DFH,0E0H, 00H, 3FH,0FSH, 00H
01H,0FFH,0R0H, 00K, 3FH,0RCH, O00R, 01H,OFFH,0F2H, 00H, 1FH,OFEH, 00H, O1H,0FFH
0EGH, O0CH, OFH,0FER, 00H, O3K,OFFH,OFCH, OOH, OTH,0FEH, 00H, O7H,0FFH,0FS8H, 00H
07H,0R8H, OOH, OFH,O0FFH,0BOH, 00N, OFH,0F8H, 00H, OFH,0FFR, 60H, 00H, 1FH,0FSH
00H, 3FH,0FEH,0C0H, 00H, 3FH,0ECH, COH, TEH,OFFH, 0OH, O3H,0FFH, OOH, O01H,OFFH
OFCH, 00H, 1FH,OFCH, 00H, O07H,O0FFH,0FOH, 00H,OFFH,0EOR, O00H, 3FR,O0PFH, 80H, O7H
OFFH, 80H, 004,0FFH,0F0H, 00H,0DFH,0ECH, 00K, O3H,OFFH,0C0H, O7H,QFFE, O0H, 00K
1FH,OR6H, 00K, 3BH,0FCH, 00H, OOH,0FTH, 38H, O1H,ODFH,0EOH, 00H, O3H,0BCH, 80K
OEH,ORBH, 00H, 00H, 39H,0CCH, 00B,0FFH,0FCH, OO, O1H,0DCH, 60H, 07H, 7CH, 00H
00H, 1DH,0EGH, 00H, TFH,0COH, OOH, O1H,0CEH, 60H, O7H,O0FCH, OOH, OO, OCH,0E2H
00H, 7FH, 80H, 00H, 00H,0CEH, 20, O7TH,0FCH, QOH, 008, 1CH,0B0H, 04H, TPH, 80H
00H, O1H,0DEH, 00K, 47H,0F8H, 00K, 0OH, 3DH,0EOH, OCH, TCH,0C0H, OOH, 03H, SER
00K, 03H,0CEH, OO, OOH, 3FH,0ECH, 00H, OCH, 70H, 00K, O1H, 9FH, 8CH, 00H, 0CH
20H, O0H, 33H, 7RH, 80H, OOH, 3FH, 00H, O4H,OFFH,0EOH, OOR, 3BH,0DOH, O1H, TFH
OF8H, 00K, OFY,0ECH, 008, 6FH,0P6H, 00K, 17H,0FCH, OOH, IFH,0FCH, O0H, OTH,OFEH
00K, O7H,OFFH, 00K, O1H,0FCH, OOH, OOH,O0FFH,0COH, O7H,0FEH, 00H, 008, 3FH,0E0R
03H,0E0H, 06H, 00K, OFH,0E0H, O7TH,0F8H, O3H,0CCH, 03H,0FSH, OFH,0F8H, OFH,0E0H
00H,0F8H, O3H,0F0R, OFH,0EOH, OO, 1EH, OOH, 7CH, O1H,0FOH, OOH, O03H,0C0R, 1FH
00H, TCH, OOH, 00H, 78H, O3H,0BOR, LFH, O1H, QCH, O7H, 83H, 3CH, OFH,0E0H, 70H
00H,0F8H, 37H,0CIH,OFCH, OEH, OOH, OFH, O7H, 78K, 1FW, O1H,0BCH, 30H,0FOH, 77R
0C1H,0F0R, I1EH, O3H, OTH, 83H,0PCH, IFH, O1H,0BOH, 38K, 78R, 3IBH,0EOH,0F8H, OFH
01H, 83R,0CIH,ODFH, OTH, 80H, 78H, 1CH, IEH, OFH,0F8H, 3CH, OFH,0COH,0BIH,OF0H
TFH, 81H,080H, TCH, 07H, OFH, 83H,OFEH, OFH, O3H,0A0H, 38R, 7CH, 1FH,0FCH, 78R
1CH, 01H,0C1H,0E0H,0FFH, 83H,0C0H,0E0H, 06H, OFH, O7H,OFCH, IFH, O6H, O0H, 308
784, 3FH,0B0H,0R8H, 308, O1H, 87H,0CIH,O0FFH, O7H,0COH, 00H, 00H, 3EH, OFH,OF8H
1EH, 00§, OOH, O1W,0FOH, 7EH,0COH,0FOR, OOH, O0H, 1FH, O3H,0FEH, OTH, 90H, 08H
01d,0R8H, 2FH,0ECH, 3PH, 80H, OOH, IFH, 80H, TFH, 01H,0FCH, 00§, O01H,0F8H, 020
OFOH, 014, 80H, OBH,0PCH, 00K, OOH, 00H, 00H, OOH, 00H, OOH, OOH, 00B, O0H, 00N
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008, o0H, O0H, 008, 0OH, OOH; 00, 00H, 00H, OO, OOH, 00H, 00H, 00H, 00H, OOH
00H, 00§, 80H, 00, 0CH, 00H, OOH, OOH, OOH, O0H, 00R, 00H, 00H, O0H, 00H, OOH

00H, 00H, 00H, 00H, 00H,
00K, 0OH, 00H, OOH, 00H,
00, 0SH, 00H, 80H, 03H,
OFFH,0A0H, O01R,0FFH, 80H,

00H,
008,
04H,
038,

008, 00R, 00H, 00H, 00H, 00, 00H, 00H, 00K,
00H, 00, 00H, 00, 00H, 00K, 00H, 00H, 00R,
408, 40H, 00H, 0CH, 7FH,0F8H, O00H, OEH,O0COH,
3FH,0C0H, 00H,0RFH,0F0H, 00H,0EFR,O0F3H, 00R,
OFCH, 00K, ICH,OFFH, 20H, O3H, TFH, 80H, 01H, $FH,0B6H, O0H, TFH,0PSH, 00K,

008
00R
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1FH
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OFEH,0COH, 00H,0FFR,0COH, O0H,O0DFH,0EEH, 00H, OFH,0FFH, 00H, O6H, TFH,0F8H, 00R
3FH,0FCH, 00H, 198,0FFH,0E0H, 0OR, IFH,0F8H, 00H, 13H,0BFH,0E0H, 00H, IFH,O0FFE
00H, 00H,OFFH,OF8H, OCH, 01H,0FDH,0E0H, OCH, O7H,0FFH,0EOH, 0OH, 00H, 4FH,0C0H

008, 00H, 3DH, 40H, 00H, 00H, OOH, 00H, OOH, 00H, 0OH, 00K, 00H, 0OH,
00K, 00H, OOH, O0R, 00H, 00F, OOH, 0OH, 00H, 00N, OOH, 00H, 00H, 00H,
00H, 00H, 00H, 00H, 00H, 0OH, COH,
- 00H, 00H, 00H, 00R, 00H, 00H, 00H,

00H, 00R, 00H, 00H, 00H,
00H, 00H, O00H, 00H, 00H,
00H, 00H, 00H, 00K, 00H,
0o, 008, 00H, 00K, 00H,
00H, 00F, 00H, QOH, 00K,
00R, 00H, 00H, 0O0H, 00H,
00H, 00H, 00H, 00H, 0OH,
00, 00H, 00H, O00H, 00H,
00H, 00, TFH,0FCH, 00N,
0COH, 00R, 3FH,O0EOH, O00H,
OF0H, OOH, I1FH,O0FFH, 80R,

OFEH, 00H, 00H, 3FH,O0F8R,
00, 00K, O1H,0C8H, 0CH,
008, 00%, OOR, OO0H, 0OH,
00H, 00H, 00H, 00K, 00H,
00H, 00H, 00H, 00H, 0OH,
00H, 00H, O00H, 0O0H, 00H,
004, 00H, 00H, OOH, OOH,
004, 00, 00H, 0CH, 00H,
00H, O0OH, OOH, 00X, 00H,
008, 00H, 00H, 24H, OCH,
00H, 7FH,0COH, O1H,0RFH,
00H, 3FH, 82H, 00H, T70H,

03H,0PEH, OCH, 01H, 7FH,0COH, OCH,
0AOH, 00K, OFH,0COH, 00H, 00R,O0FSH,
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oo, 00H, 00H, 0OH, OOH, OOH, 00H,
00H, 00K, 00H, 00H, 00H, OOH, 08H, 00H, 00H,
008, 00H, 00H, 00H, O0H, OOH, 00N, OOH, 00H,
00H, 00K, 00H, 00H, 00H, 00H, 00H, 00H, OO0H,
00, 00H, 00K, 0CH, 00H, 0OH, 00, O00H, O0H,
00H, 00H, 03H,0F0H, 0OH, OO0H, 3FH,0F8H, 00H,
03H,0FER, 00F, OFH,O0FFH, O0H, 00H,0FFH, 80N,

00H, 00F
00H, 00N
008, ooH
00R, 00H
00H, 00H
00, 00R
008, 008
00H, 00B
008, 00H
00R, 00H
00K, 00K
01H,0FFH
07H,0FFH

7PN, 0FCH, 00H, O07H,0FER, 00K, O7H,OFFH,0E0H, O00H, 3FH
0iH,0FFH, 80K, OOH,0FFH,0FEH, 00H, OTH,0FEH, 00H, 01K
OFFH,0P8H, 00, OFH,OFCH, O00R, O3H,0FFH,0F0H, 00K, 1FH,0F8H, 00H, O3H,OFFH,0RCH
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OFOH, 00H, O1H,0FFH,0CCH, O1R,0FFH,0COH, OOH,

07H,0FFH,
T8H, 00H,
00H, 00H,

00H, O0H, O0H, 0OH, 0OH, OOH, COH, OOH, OOH,

00H, 00H, 00H, 00H, 00H,
00H, 00, 00N, OO0H, 00,
00H, OO0H, OOH, 00H, 00H,
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00H, OOR, 00X, OCH, 00H,

00H, 00H, OOH, 0OH, 00B, 00H, OOH,
00H, 00H, 00N, 08H, 07H,0CIH,0COH,
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008,
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GOH, O0H, 00H,
00H, 00K, 00H,
00H, 0O0H, OOH,
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00H,0FFH, 80H,
00H, O0H, 00,
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00H, 00, 008,
008, 00H, 00,
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07H,0F8H, 00X,
01H,0C0H, OFFH,

80K,
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008,
;N
00H,
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00H,
00H,
00H,
008,

00H, 3FH,
DO, 00,
00H, 00H,
00K, 008,
00H, 00,
00H, 00H,
008, 00,
D0R, 008,
00H, 00,
00H, 00K,
008, 00H, 00K,
008, 50H, 38K,
00H, 00H, 0FEH,
00H, 7FH, 80H,

00H, 018
00H, 00H, 00H
00", 00K, 00H
00K, 00, 00R
00, 0O0H, 00H
008, 008, 00R
00H, 00H, 00H
00H, 00H, 00H
00H, 00H, 00H
004, 00K, 04H
00, 7CH, 00K
04H, OFB,0F0H
408, 01H,0FFE
801, 001
038, 0FCH
084, 008
00H, OOH
00%, 00R
008, 008
00X, OOH
00H, 00K
00H, 00H
008, 001
008, 008
008, 01
10%, 1EH, 20H
400, OTH,OFEH
008, 00H, TFH
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3BDO 1FBOROTROI
JBEO 03F81F8181
JBFO FRO40F8070
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3C10 03F81F8181
3620 TEOT07C070
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3C70 OFOIFEOTED
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3CBO 6003FO3FCO
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D00 007RCOOFIC
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- 3D60 00003FE000
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3DEO 0000000003
3DRG 000000006E
RGO 0000001880
3E10 0000064400
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DFB
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DFB

DFB

00R, 07H,0ROH, 0OR, OOH, O7H,0F0H, 21H,0FEH, 03K, 00H, 00H,0FFH, 02H, 6FY,0C0H
18R, 00H, O7H,0FCH, 3BH, TEH, 03H,0COH, 00, 3FH, 81H,0FBH,0ECH, 3BH, 00H, 0IR
OFCH, OFH,ODFH, 01H,0FOH, 00H, O7H,0F0H, TFH, 788, OFH,0COH, 70H, 3FH, 81H,0F9H
OEOH, 3EH, 018,0C0H,0FEH, 07H,0B7H, 80R,0F8H, O7H, 01H,0FCR, 1FH,0CEH, 03H,0F0H
07H,0C0H, 70K, 1FH,0C0H,0RCH, 408, 1FH, 01H,0C0H, 7
80H,0FEH, 07H,0B0H, OOH,OF8H, OEW, 03H,0F8H, 1FH, 80H

1CH, O7H,0R0H, 3FH, 38K,
03n,0r08, 00R, 7CH, 07,
03H,080%, 1CH, OFH,0E0H,
OEOH, 7FH, 81R,0F8H, 108,

03H,0R8H, 1FH, 81H, 81H,0F0H,

OFEH, 048, OFR, 80H, 70H,

3BH, 03H, 80H,0FEH, 07H,0E0H,
03,0P8H, 1FH, 81H, 81H,0F0H,

TEH, 00K, OFH,0C0H, 70H,

1FH,0CCH,0FCH, 00H, IFE, 00R

3EH, 03N, 8OH,OFEH, O7H,0EOH, 40K,0F8H, OFH, O3H,O0FSH
IFH, 818, 81H,0P0H, ICH, O7H,0FOH, 3FH, 02H, 07TH,0COH, 70H, 1FH,0COH,0FCH, 08H
IFH, 80H,0E0H, TFH, 03H,0FOH, 30H, 3EH, 03H, 808,0FEH, O7H,0BOH,0COH,0FCH, 078

ICH, O7H,0F0H, 3FH,

SFH, 81H,0F8H, 08H, 1FH,

1CH, 07H,0F0H, 3FH,

03H, 03H,0E0H, 38H, 1FH,0COH
01H,0C0H, 7RH, 03H,0F0H, 30H

60K, 7CH, 07TH, O1H,OPCH, OFH,0COH,0C0H,0F8H, 0EH

03, 03H,0E0H, 38H, 1FH,O0ECH

TEH, O7H, 07H,0COH, 70H,.1FH,0C0H,0RCH, OER, OFH, 80H,0E0H, 3FH, 81H,0P8H, 04H
1FH, 01H,0C0H, 7FH, 03H,0RSH, O8H, 3EH, 01H, 80H,0FFH, O3H,0FCH, 08B, 7CH, 038
80R,0FEH, 07H,0F0H, 00X, 7CH, OTH, OIH,0FEH, OTH,0EOH, 00H,0FSH, O7R, O1R,0FCH
01H,0rCH, OFH,0COH, 00H,0F8H, OFH, 01H,0RCH, OFH,0COH

OFH,0E0H, 00,0F8R, OFH,
01R,0F8H, OFH, O1H,OFCH,
OFH, O1H,0FEH, 07H,0E0H,
OFEH, 07H,0F0H, 00B,0FCH,
OF8H, 00H,0FCH, O7H, 80H,

OFH,0EOH, 00H,O0F8H, OFH,
008,0F8H, OFH, 0O0H,O0FEH,
078, 80H,O0FFH, 03H,O0R0H,
3FH, 81H,0F8R, 00H,0RCH,

01H,0FEH, 07H,0EOH, OO0H,O0FSH
07H,0EO0H, 00H,0F8H, OFH, 00H
00H,0FCH, 07H, 80H, TFH, 03K
03H, 80H, 1FH,0COH,0FCH, 00H

TEH, 03K,0C0H, OFH,0E0H,0FRH, O0H, 3FH, 01H,0CO0H, O7H,0EOH, TFH, 00H, 7EH, OOR
608, O3H,0P0H, 3FH,0COH, 3EH, OOH, 38K, 01H,0F8R, 1FH,0F0H, 3FH, 00H, ICH, 00R
OPBH, IFH OF8H, OFH, 80H, 1BH, OOH, 3FH, OFH,OFEH, OTH, 9CH, OFH, 00K, IFH, 828
3FH, OIH,OFEH, 03H, OOH, O7H,0F0H, OFH,0COH, 3FH, 80R, I8H, O1H,OFEH, 03X,O0FCH

OFH,0F0H, 028, 00, 7FH,

80H, OCH, OTH,0FCH, OCH,0F8H, O1K,0E0H,

00H, 7FH,0COH, OFH, 3CH,
0F8H,0C0H, 07H, 3CH, 004,
808, 00H, 0O0H, 00H, 00H,
00H, 00H, 00H, 00K, OOH,

0O0H, 00H, 00H, 0OH, 3FH,0FCH, 00H, O00H,

00K, 00H, OOH, 3FH,O0E0H,
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001, 00H, 0CH,
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00H, 1FH,0F8H, 00H, 00N,
04H,0FEH, 00H, 00H, O00H,
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03H,0F2H, 00H, 0OH, 0OH, 00H,
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00H,
00H,
00H,
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008, 00K, 00, 00,
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00H, 00H, O0H, 07H,
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00, 00H, 00K, O00H, 00,
00, OOH, 00H, O0H, 00,

008, O3H,0FFH, 00H, OOH, 00H,
00K, 0RFH,0COH, 00H, OOH, 00H,

38H, 1FH,OFCH, 3FH,0COH, OTH

00H, 014,0FFH, 004, 1EH, 20H, 73H, 80H

03H,0BEH, 10H, 00H, 00H,
01K, 80H, 00H, 00R, OCH,
00H, 00H, OCH, OOH,O0DFH,
00K, 00K, 03H,0FFH, 00N,
00, 03H,08CH, 00K, 00H,
034,0FFH, 00H, 00H, OO,
008,
00H,
008, 00H
008, IFH

0FH
708
208
008
00H
00R
00H
00H
00H, 00H, 00K, O0OH,
00H, 00H, 00H, OOH,
00H, 00H, 0OH, 00R, 03R,0FEH
00K, 008, 00H, O0H, TFH,OEO0H
00H, 00K, 00H, O7H,OF8H, 00K
00, 00H, OOH,0FER, 00, O0H
00H, 00K, 1FH,0COH, 0OH, O0H
00H, 03H,0P8H, OOR, -00H, 00H
00H, TCH, 00H, 00H, 00, OOH
1EH, 00H, 0OH, OOH, OO, 00H
00K, 004, 00H, 40H, 00H, 0OH
00, 00#, 00H, 00H, 00H, OOH
00H, 00H, O0H, 00H, 00H, 00R
00H, 00H, 00H, 00H, 00H, OO0R



3860
3860 0000000000
3E70 0000000000
3880 0000000000
3890 0000000000
3840 0000000000
3EB0 0000000000
3BC0 0000000000
38D0 0000000000
3BE0 0000000000
38R0 0000000000
300 0000000000
3710 0000000000
320 0000000000
330 0000000000
3F40 0000000000
3F50 0000000000
3F60 0000000000
410 0000000000
380 0000000000
390 0000000000
3RAD 0000000000
3EBO 0000000410
3RC0 17RCO0RRO
3FD0 F80003F000
3FE0 0007F80000
3RO 003B0003FF
4000 FE00000000
4010 001FRBO000
4020 00007FE000
1030 00000FRCO0
4040 000000FR00
4050 0000000000
4060 0000000000
4070 0000000000
4080 0000000000
40390 0000000000
4040 0000000000
1080 0000000000
40C0 0010820087
1000 0003FCRO00
10E0 801EE0003
40RD ODECH40083
4100 1CF3200071
4110 038FCOG00F
1120 800E3E01C0
4130 0380083C01
4140 3C00R0030
4150 7803800800
1160 00B3ETIEQD
4170 0030000RRC
4180 07FF000000
4190 000000FFFE
4140 RRP8000000

VDATAS:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DR
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DB
DFB
DFB
DFB
DFB
DFB

" 00H, 00H, 008, 008,

00,
00K, OOF, 00H, OCE, 00,
008, O0H, O0H, 00, 00,
008, O0H, 00K, 00R, O0H,
00H, O00H, 00K, 00, O0K,
00H, OCH, OOH, 00K, O0H,
00H, 00H, 00H, 00, OO,
00, OCH, OOH, 004, 00K,
00H, 00H, 00K, 00K, O0H,
O0CH, 00H, 00K, O0H, 00,
00H, 00K, 0CH, 00, 00,
O0CH, O0H, OOH, 00H, 00K,
00H, 00H, 0OH, 0CH, 00,
00H, OOR, 00K, 00H, 008,
O00H, O0H, 00H, 00, 00,
0CH, O00H, 00K, OOH, 00H,
O00H, O0H, 00K, 00K, 00,
00H, OOH, O0H, OO, 008,
00H, " 00H, 00H, 00H, 00,
00, OCH, OOH, O0H, 008,
O0CH, 00H, 00K, 00K, 008,
00, 004, OOH, O04H, 108,
17H,0RCH, O0H,OFRY, 00,

OFSH, 00H, 03H,00H, 00,
00, O7H,08H, 00K, 008,
O0CH, 3EA, 00K, 03H,0FFH,

OPEH, 00H, OOH, OCH, 00H,
00, 1RH,O0PEH, 00K, 008,
00, O0H, 7FE,0BOF, 00,
00H, OOH, OFH,0RCH, 001,
00H, 00H, OO0H,OFFH, 00H,
00, O0H, 00K, 00H, 00F,
008, O0H, 00K, 00K, 008,
00H, O0H, 00K, O0H, O0H,
00H, OOH, 00H, 00F, 00,
00, OOH, O0H, OOH, 00,
00, OOH, 00K, 00H, 008,
OCH, OCH, OOH, 0B, 00H,
00, 108, 82H, 00H, 07,
00H, O3H,0RCH,O0E0H, 00H,

80H, 1EH,0EOH, 00X, 3BH,0COH, OFM,0FOH, 0OH,

0DH,0BCH, 44K, O0H,0E3H,
ICH,0F3K, 20%, 00K, T1H,
03H, 8FH,0C0H, 60H, OFH,
808, OEH, 3EH, 01H,0C0R,

iVoice data for "Press
00, 00H, 00H, 00H, 00,
00H, 00H, 00R, 00H, O0H,
00#, 00H, 00K, 00H, 00R,
00H, 008, 00H, 00H, 00,
00H, 008, 00H, 00, 00N,
004, 00, 00H, 00K, 00H,
008, 00H, 00N, 00H, O0H,
008, 00H, 00R, OOH, OO0,
00H, O0H, 0CH, 0CH, 00H,
00, 00H, 00H, 00H, 00H,
00%, 00K, 00H, 00H, 00H,
00H, 00H, 00H, 00N, 00H,
00H, 0O0R, 00K, OOH, 00N,
008, 00H, 00B, 0CH, 00H,
00K, 00H, 00H, 0OH, 00H,
00H, 00H, 00H, 00H, 00H,
00E, 00H, 00%, 00H, 00N,
00H, 00H, 00R, 00H, OO0H,
001, 00H, 00H, 00H, 00H,
008, 00K, 00N, 00H, 008,
008, 008, oom, 00n, 0OH,
008, 00H, 00H, 00K, 0CH,
00,
1FH, OBER, 00H, 018,0R8H,
3EH, 0O, 07H,0FEH, O0OH,

1if
008,
00H,
008,
00H,
008,
00H,
00K,
00R,
008,
00K,
00y,
008,
00H,
00H,
00H,
00H,
008,
008,
00H,
00R,
008,
00R,

TFH, 8§08, 03H,0FFH,0C0H,

00H,
008,

00H, 008, 10H, 0O, O1H,OFEH,

03H,0FFH, 80K, 0CH, 0OH,
00H, O00H,OFFH,0F0H, 00F,
00, 00H, OFH,0FFH, O00H,
00H, OOH, 00H, 7FH,0C0H,
00%, 00H, 00H, O7H,0F8H,
00, OOH, 0OH, 00H, 00H,
00H, 0OH, COH, 00K, 00K,
00, 00H, 00H, 00H, OOH,
00, 00H, 00H, 00H, 00H,
00H, 00K, 00H, 00H, OOH,
0O0H, 00R, 00K, 00H, 0OH,
00R, 00H, 00H, OCH, 00H,
00H, 30H, 81H, 08H, 21N,

008,
008,
008,
008,
00H,
008,
008,
008,
008,
008,
008,
008,
811,

want to be continue!"

008, 008, 00H, 00H, OOH
60N, 0CH, 00H, 00H, 00H
00§, 00H, 00R, 0O0H, 00R
00n, 00, OCR, 00H, O0H
004, 00H, 00H, OOH, 00H
00H, OOH, 00H, 00K, OOH
00F, 00K, 00R,. 0OH, 0OH
D0H, 00R, OOR, 00H, 00R
00%, 00H, 00H, 008, 00K
00R, 00H, 008, 00H, 00R
008, 00H, 00#, 00H, 0OH
00H, 008, 00R, 00H, OO0H
00H, 00H, 00H, OOH, 00H
00R, 0OH, 00H, O0H, 0OH
008, 0O0R, 0O0H, 00R, 0OH
00n, oW, 0OH, 00H, 00R
00H, 00H, 00H, O0H, OOH
00H, 0O, 00, OOH, 0OH
00H, 00H, OOH, O0H, 00H
000, 004, 008, 00H, DOH
00m, 0CH, 00H, 00H, 0O0H
00N, 0FFH, 80H, 00R, 00H
00H, 1FH,0C4H, OOH,0FFH
OFH,0FTH, 00H, 00H,0FCH
7CH, 008, 07H,0FER, 00H
00K, 00H, 00H, OOH, OIH
07H,0FFH, 80H, 00R, OOH
00, 07H,0FFH, 00H, O0H
004, OOH,O0FFH,0C0H, 00H
pCR, 00N, ORH,0FBH, 0OH
00H, OOH, 00H, 3CH, 00H
00n, O00H, 00H, O0O0H, 00R
00N, OO0H, 00H, 00H, OOH
00H, 00H, 00H, 00H, 00R
00H, 00H, 00N, OOH, 00N
004, 00H, 00H, O0H, OOH
00%, 00H, 00M, OOH, OOH
008, 00H, 00R, 0OH, O0H
00H, 200, 09, 78H, SOR

0cH,0F6H, 031, 80, 00H, 33H,0C8H, 1CH,0BOH, 00K, 73H

03H,0B8H, 08H, 80H,
01H,0CFH, 60K, 00H,
00H, 38H,0FEH, O03H,
1CH, O00H, 71H,0F0H,

OFH,
008,
0EH,

03K, 80H, OEH, 3CH, O1H,0CO0H, 1EH, 00R, 7OH,O0F0H,

3CH, 00H,0E0H, 03, OFH,

108,0R0H, 03H, 80H, OEH,

008,
100,

1DH,0E0H, 07H,0B0H, 10H, O7H,0BSH
3CH,0CO0R,0E7H, 11H, 10B, O7H, 88H

38H,0FCH, 42H, 0O0R,0FOR
01H, 874, 80H, 08H, 03K

00%,0E0H, 03R, 8FH, 80H, 70H

0ER,

00H, 384, OOH,0C3H,0C6H
61H,0C0H, 07H, 00H, 181

788,0C3H, 80H, OEH, 00H, 30H,0P1R, 870, O0H, ICH, OOH, 6IH,0E7H, IBH, 00H, 38H
004,0E3H,0R7H, 1BH, 00H, 30H, OOH,0CTH,0CFH, 3CH, 00H, 30H, OOH,OCFH,0FGH, 404
00H, 30H, OO0H, OFH,0FCH, 00H, OOH, OOH, 0OH, 00N, OEH, 00K, 0OH, 00H, 00H, OOH
07H,0FFH, 00K, 00H, 00H, 00H, O3H,0FFH,0EOH, 00H, 00K, 00H, O3H,0FFH,0F8H, OOH
00H, OOH, OOH,OFFH,0FEH, 00, OOH, OOH, OOH, 1FH,0FFY, 80K, OOH, OOH, 00H, O3H
OFFH,CP8H, 00H, 008, 00R, O0H, 1FH,0FFH, 80H, OO, 00H, OO, 00H,OFFH,0FSH, 0OH



41B0 00000007FF
41C0 0007F80000
4100 0000000000
41E0 000000007F
{1F0 DEFFCO0000
4200 001307FFFE
4210 FPP8000000
4220 0000000000
4230 FFF8000000
4240 000007PFPC
4250 FFE0000000
4260 000001FFRC
4270 PEFC000000
4280 00000007FF
4290 03FFF80000
4240 0000000001
4280 00001FFFCO
4200 7RF3000000
4200 8000061007
4280 46003BFFT9
42R0 T3EF380000
4300 CRO0018COR
4310 01840E39F1
4320 OE3FFIE300
4330 B8DBOOOOCO
4340 00006001C7
4350 180073FF8T
4360 0003E00000

4370 3FFCO00000

4380 ©000000000
4390 0000000001
4380 0000001FFR
4380 0000FFE000
4360 0000000000
4300 0000000000
1380 0000000000
4370 0000000000
1400 0000000000
4410 0000000000
4420 0000000000
$430 0000000788
4440 1P8TB00000
4450 RBODO00ECO
4460 00007R03FR
4470 00TRO3R18]
1480 0RBORC203
4490 FCOTC100RC
1440 PBOFSO00RC
440 TC03B000TF
4460 OR8OTRO00R
4400 00RCO7RO00
4480 0001R007CO
4470 000001P007
4500 B0000000TC

DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

~ DFB

DFB
DFB
DFB
DFB
DFR
DB
DFB
DFB
DFB
DFB
DFB
DFB
DB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DP
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DEB -

DFB

00H, 00H, OOH,
00, 07H,0F8H,

07H,0FFH,0E0H, 00H, 00H, 00X, O0E, O7H,OFFH, 00H, 00H, 00H, O0H
00K, 00H, 0CH, 00H, 00K, 03H,0FEE, 00H, 00H, OOH, 00H, 00H, 00H
00F, 00K, 00H, 00, 00H, 00E, OO, 0OH, 00H, 00H, 00H, O0H, 00H, O1H,0E8H, 08N
00H, O0H, OOH, OCH, TFR,OF3H, 00R, OOH, 00H, 3FH,OFFH,O0FFH, 00H; O0H, OIE, 19§
0DFH,0FFH,0C0R, 00H, 00H, 10H,0FFH,0FFH,0E0H, OOH, OOH, 60H, I1FH,O0FFH,0F8H, 0CH
008, 138, 078,0FFH,0FEH, 00, 00H, 06H, §1H,0FFH,OFFH,0C0H, 0OH, 00K, 88H, 6FH
OFFH,0F8H, 00H, 00, 0OH, OFH,OFFH,OFEH, O0H, O0R, O00W, OOH,0FFH,OFFH,0C0R, 00H
00H, 00H, 00E, 0O0H, 00F, 00B, 00H, 0OH, 00H, 00R,OFFH, OOH, 00H, 00H, 00H,. OFE
OFFH,0FSH, 00K, 00H, 00H, OOH,O0FFE,OFFH, 00H, 00H, 00H, 00H, 3FH,OFFH,0E0H, 00R
00H, 00H, 07H,0FFH,0FCH, 00K, 00H, OCH, OOR, TFH,OFFK, 00K, 0OH, OOH, 0OH, OTH
OFFH,0E0H, O0H, 00H, 0OW, OOH,OFFH,0FEH, 00H, 00B, 00H, 00K, OFH,O0FFH,0COH, 00H
00H, 00H, O1H,OFFH,0FCH, O0H, 00H, 0O0H, 00H, 1FH,0FFH,0C0R, O0H, 00H, OOH, O1H
OFFH,OFCH, 00H, 00R, 00H, OOH, OFH,O0FFH,0COH, 00H, 00H, 00H, 0OH,ORFH,0REH, O0H
00H, 008, 00H, O7TH,0RFH,0COH, 00H, OOH, 0OH, 00R, 3FH,0FFH, 80, 00H, O0H, 00H
03H,0FFH,0F8H, 00H, 00H, O00H, 00K, OFH,0FFH,0C0H, 00H, 0OH, OOH, OOH, 7FH,OFFH
00H, 00, 00H, OOR, O1H,OFFH,0FCH, O0H, O0H, O0OH, 00K, 03H,0FFH,0F8H, O0H, 00H
00H, 00H, I1FH,OFFH,0C0H, 00, O00H, 00N, 0H, 3FH,OFFR, 80R, 00K, 00H, 00H, 06H
TFH, 0F3H, 00H, O0H, 0OH, 10H, 06H, 7FH, 71H, 80, OOR, 06H, OOH, O7H,0FFH, 73H
80K, O00H, 06H, 108, 07H,0RFH, 31H, 80K, 00H, 46H, 10R, 19H,0FFH, 71H, 80H, DOH
46H, 008, 3BH,OFFH, 79, 00K, 00F,0C6H, 00H, 7BH,OFFH, 38H, 80B, 00H,0CEH, 00H
738, 08RH, 38F, 00, 008, 8CH, OGH, 7BH,0F7H,0BEH, 00N, O1H, 8CH, 06H, 7TBH,0RFH
0CEH, 00H, O1H, BCH, OEH, 79H,0F3H,0ETH, 00H, O01H, 84H, OEH, 3BH,O0F9H,0EGH, 00R
01%, 848, OEH, 3%H,0F1H,0E6H, O00H, 01H, 84H, OEM, 3FH,0R4H,0E6H, 0OH, O1H, BOR
OEH, 3FH,0F1H,0B3H, 0OH, 018, 80K, 06H, 3FH,OFCH,0F1H, 00H, O1H,0COH, O7H, IFN
0B8H,0D8H, OOH, OOR,0COH, O7H, 1FR,0BCH, 78R, O0H, OOF, 60K, 03H, 8FH,0DFH, 3CH
00H, 00H, 60H, O1R,0C7R,0FFH, 1EH, 00R, 00R, 30H, O1H,0E7R,0EFH, 8FH, O0H, OOH
184, 00H, 73H,0FFH, 87H, 00K, OOH, 00K, 00H, OFH,OFFH,0E0H, 00K, 00R, 00H, 00K
00H, 03H,0808, O0H, 00K, O0H, OOH, 00H, O00H, 3FH,0E0H, 00H, 00H, 00H, O00H, 00F
3FR,0FCH, 00K, OOH, O0H, O0H, OOH, 1FH,0FFH, O0H, 00H, 00K, 0OH, 00H, O3H,0FFH
0COH, 00R, 00, 0OH, 00H, OO, SFH,0FOH, OOH, 0OH, OOH, OO, O0H, 3FH,OFEH, 0OR
0CH, 00, 00F, O0H, 014,0FFH,0COH, 00H, 00H, O00H, OOH, O1H,0FFH,0P8H, 00, 0O0H
00, 00H, 00F, 1FH,OFEH, O00H, 00H, OOH, 0CH, QOH, 07H,OFFH, 00H, QOH, O0H, 00H
00N, 00H,0FFH,0E0R, 0OB, 00H, O0H, 0OH, 00H, OPH,0EOH, 00H, 00H, OCH, 00H, 00H
00H, 00H, 00§, O00R, 0CH, OOH, OOH, 0OH, OOH, OOH, 0OH, 00N, 00H, QOH, 00H, 00H
00H, OOH, 00K, OOH, 00H, O0H, 00R, 00R, OOH, OOH, OOH, OOH, 0OH, OOH, OOH, 00H
V0K, 00H, 0OH, QOH, 00K, OOH, OOH, 00K, 00H, 00H, 00K, 00H, OOH, 00H, OOH, OOH
00%, 00H, 00H, 00K, 0OH, O0F, OOH, 00K, O0OH, 00H, 00K, OOH, 0OH, OCH, O00H, 00H
00H, 00H, 00§, 00H, 00N, OOH, 00§, O00H, OOK, OOH, 00K, OOH, OOH, OO, OOH, OOH
00H, O00F, 00F, O0H, 0OH, 00H, OO, OOH, O0H, OOH, 00, 00H, 00H, 00H, O00H, 0OH
00H, 00H, 0OH, 00K, 0OH, O00H, 00H, 0OH, OOH, O00H, O3, 00H, 0OH, 00H, 00H, 00H
00H, 00H, 00H, O7H,0R8H, 00H, 00R, 00H, TRH, O0H, 7TFH, 80H, 00H, 00H, 3FH, 00R
1PH, 87H,0R0H, 00H, 00H, TBR, OOH, 7PH, O03H,0FOH, O00H, OCH, 3FH, 00H, TFH, 81H
OF8H, 00H, 0OH, OFY,0COH, TEH,OE0H, 7EH, O0H, OOH, 03§,0FO0H, 1FH,0RS8H, OFH,0EOH
00H, OOH, 7EH, 03H,0FFH, 81H,0F0H, 008, 00N, O7H,0ECH, 7DH, 10H, 1FH, 80F, 00K
00H, 7EH, 03H,0F1H, 81H,0RS8H, OO, 00H, 03H,0BOH, 3FH, OCH, OFH,0C8H, 00H, O0H
OFH, 80H,0FCH, 208, 3FH, 0OH, 00H, 00K, 3EH, O3H,0FOH,0COH, TEH, 00H, 00H, 00H
OFCH, O07H,0CIH, OOH,0FCH, OOH, OOH, OIH,0F8H, OFH,0COH, 01H,0FCH, 00H, O00H, OiH
OF8H, OFH, 80H, 0OH,QFCH, 00H, 0O0H, O1H,0P8H, OFH,0COH, OOH,0FRH, 00H, 0OH, 00X
TCH, 03H,0ROH, O0H, 7RH, 00H, OO0H, OCH, 3FH, O1H,0F8H, 0OH, I1FH, 80H, 00H, 00K
OFH, 80H, TEH, OOH, OFH,0COH, 00H, OCH, O07H,0EOR, 3FR, OOH, O1H,0F8H, 00H, 00H
00H,0RCH, OTH,OEOH, 00H, 7FH, 80K, 0OH, OOH, 1FH, O0H, TCH, OH, OFH,0COH, O0H
00H, 01H,0ROH, O07H,0COH, 00H,OFEH, 0OH, 00H, O0H, 1RH, OOH,O0FCH, 00K, IFH,0COH
008, O0H, O1H,0F0H, O7H, 80H, OOK, 3FH, OOH, OOH, OO, OFH, 80H, 3CH, O0H, 0TH
0EQH, 00H, O0H, 00H, 7CH, OLH,OROH, 00K, IFH,0COH, OOH, 00K, 03H,0E0H, OFH, 00K -



4510 007E000000
4520 4000078000
4530 E0000001F8
4540 003000020
4550 0000000000
4560 0000000000
4570 0000000000
4580 0000000000
4590 0000000000
4540 0000000000
45B0 0000000000
45C0 0000000000
45D0 OE00C03004
45E0 01FFE00007
45P0 FFO0000003
4600 FF801F8000
4610 03FCO00000
4620 0000000000
4630 0000000000
4640 0000000000
4650 0000000000
4660 0000000000
4670 0000000000
4680 0000000000
4690 0000000000
4640 0000000000
46B0 00000000F8
46C0 0007000000
46D0 4180004000
4680 0038180008
46F0 001880C202
4700 000007301
4710 0019800000
4720 7000046400
4730 3800820009
4740 000CR00001
4750 0000000000
4760 0000000000
4770 0060000000
4780 019C800000
4790 3F8C400001
4740 F8CCO00023
47B0 9800004E70
47C0 0000671000
4700 0000000000
47B0 0000000000
47F0 0000000000
4800 0000000000
4810 0000000000
1820 0000000000
~4830 0000000000
4840 0000000000
4850 0000000000
4860 0007PES000

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DB
DFB
DFB
DFB
DFB
DFB
DFB
DFB°
DFB
DB
DFB
DB
DB
DB
DB
DB
DFB
DFB
DFR
DB
DPB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DB
DR
DFB
DFB
DFB
DFB
DB
DRB’
DFB

008, 7EH,
40R, 008,
0EOH, 0O0H, O00H,
00H, 3CH, 00H,
00R, 00H, 00H,
00R, 00H, OOH,
00H, 00H, O00H,
008, 00H, 00H,
00H, 00H, 00H,
008, 008, 00H,
00, 00H, 00H,
00H, 00H, 00H,
OEH, 00H,0COH,
01H,0FFH, 0E0H,
OFFH, 00R, OOH,
OFFH, 80K, 1FH,
03K,0FCH, 00N,
00, 00H, 0OH,
00H, 00H, OOH,
00H, -00H, 00H,
00H, 00H, 00H,
005, 00H, 008,
00H, 00H, 00H,
00H, 00H, OOH,
00H, 00H, 00H,
00H, 00H, O0OH,
00H, 00H, 00H,
00, 078, 00R,
0A1H, 80H, OOH,
00H, 38H, 18H,
00H,
0COH,
008,
108,

00H,

008, 00K,
198, 80,
008, 048,
388, 00H,0B2H,
008, OCH,0EOH,
008, O0H, 00,
00H, 00H, 00,
00K, 60H, 004,
018, 9CH, 80,
3PH, 8CH, 40,
08H, 0CCH, 00H,
98H, O0H, 00N,
008, 00H, 67H,
008, 00H, 00,
00H, 00H, OO,
00, 00H, OO,
00H, 00H, ODH,
00, O0H, 00,
008, 00H, 00K,
008, 00H, O00H,
00H, 00, 00H,
00, 00H, 00,
008, OTH,0FEH,

18H, 80H,0C2R, 024,

00H, 00H, OFH,

01R,O0F8H, 00K, 00N, 00B, OFH,
008, 20K, OCH, 00H, 00H, 0OH,
00H, 00H, OOH, 00H, 0O0H, Q0H,
00, 00H, 00K, 00H, 0OH, 00H,
00H, 00H, 00H, 00H, 00H, 008,
008, 00K, O0H, 00R, OOH, 00H,
00, 00H, 00K, 0OH, 00, 00H,
00H, 00H, 00H, 00H, OOH, 00,
00H, 00H, 00H, OOH, OOR, 00H,

008,
008,
008,
008,
008,
008
008,
008,
00,

008, 00H, 00R, 00H, OFH, 03H,OEOH,
30R, 04H, 00H, O0H, 00K, 1FH,OFFH,

00H, O7H,OFFH, 80H, 03H,0FFH,
00H, O03H,0FFH, 80H, O3H,OFEH,

008,
008,

808, 00,0FFH,0B0H, 00H, 7FH,0E0H,

00H, 00, O0H, 00H, 00K, 00H,
00K, 008, 00F, O0H, 00, 00K,
00H, 00H, OOH, O00H, OOH, 00K,
00, 00H, O0H, 00, 00H, 00K,
00H, 00, 00H, 00K, 00H, OO,
00K, 00, OCH, OOH, 00H, 00K,
00, 00H, O00H, 00H, 00K, 00H,
00H, 00, 00K, O0OH, 00H, 00K,
00K, 00, 00H, OOH, 00H, OO,
00K, 00H, 008, OOK, 00, 0OH,
00K, 0P8R, 00K, O7H,0R0H,
00H, 00H, 3EH, 00H, OCH, OCH,
40H, 00, OOH, O03H, 81H, OEH,
00K, 0C6H, 06H, 0OH, 00, OCH,
008, 184, 00H, 008,
01K, 8CH, OOH, 00H, 30,
00H,00CH, 06H, 30, 00H,
00H, 00, 03H, 98H, OCH,
098,0C88, 00K, 00K, 06H,
01H, 00H, 00K, 80, 00,
00K, 00, 00H, 02H, 00,
00H, 484, O0H, 00, 04,
00H, 00, 29H, 30, 004, 024,
00, 00, 4RH, 66R, OCH, 3PH,
00H, 018, SPH,0C8H, 02H,OFEH,
00K, 234,
18K, 108,
10H, 00H,
00H, 008,
00H, 008,
00H, 008,
008, 008,
00H, 008,
00K, 00K,
00H, 008,
00K, 008,
00H, 00K,
80H, 00K,

134,
008,
G4,
008,
008,
008,
00K,

00H, 1CH,0EEH, 20H,
191, 00H, 00K, 00H,
00H, OOH, O00H, 0CH,
008, 00, 00H, 0OH,
00H, 00H, 0OH, 00H,
00H, 00H, 00H, O0OH,
00H, 0O, 00H, OOH,
00H, 0OH, 00H, 00H,
00K, 00K, 00H, 00H,
008, 00R, 00H, 00H,
00H, 0O0H, 00H, 00N,

008,
008,
00,
008,
008,
00K,
008,
008,
008,
008,

01, 0P8H,

03,
068,
108,
008,
008,
028,
118,
108,
00K,
008,
008,
308,
821,
08H,

998, 00H, OFH,0ECH,0COH,

008,
008,
008,
00H,
00K,
00H,
008,
008,
008,
00H,
008,

00H, 00K, 00H, 1FH,OFEH,

80H, 3CH, 00H, O1H,OF8H, OOH, 00H, 00H, 3EH, 00R
07H,0R0H, 00K, 00E, 00H,OFS8H, 01H, 00H,

00, 1FH, 00, 00E, 00, 03
00, 00H, 01H,0COH, 00H, OOH
008, 00K, 01H,0C0H, 00H, 008
00, 00H, 00H, 00H, 00, DOH
008, 00H, 00, 00H, 00, 00K
00, 00H, 00, 00H, 00, 0OF
008, 00H, 00H, 00H, 00H, 00R
00, 00H, 00H, OOH, 00, 0OH
008, 00H, O00H, 00H, 00H, 0OH
008, 00R, 00H, OOH, 00F, 00H
1EH, 01H,0C0H, 3BH, O01H,0F8H
80, 00H, OOH, 00H,O0RFR,0ROH
008, 00H, 03H,0FFH, 808, 011
1EH, 00K, 07H,ORFH,0C0H, 01H
00,0C0H, 00, 1FE,0RCH, 00
00, 00H, 00, OOH, 00F, OOH
00H, 00H, 00H, 00K, 00R, 00R
00, 00H, 00, O0H, 00H, DOH
00H, 00H, 00B, O0H, 00K, 00K
00, 00K, 00, O0H, 00, 0OH
00, 004, 00, OOH, 00H, 00H
00K, 00H, 008, O0H, 00H, 00R
008, 00H, 00H, O0H, 00H, 00H
00, 008, 00K, 00H, 00H, 0OH
00, 00K, 00K, O0H, 00, 0O
008, 00K, ORH, 80H, 03, 0FSH
308, 30H, 00H, OOH,0COH, 43K
00, 18H, 88K, 80H, 00, OEH
108, 218, 808, OGH, 208, 10H
198, 808,0C6H, 026, 00, OCH
00, 0OH, 668, 03H, 188, O0F
22, 008, 008, O1F,0CCH, 0GH
008, OCH,0CCH, 00K, 00K, 03H
00,0CCH, GOH, 0GR, 60F, DOH
238,0C0H, 00H, O0H, 00H, 00R
008, 00H, 00K, 80H, 00R, OOH
00H, 00H, 00H, 48H, 80H, 008
00, 00K, 00H, OEH, 6cH, OOH
208, 00H, 00, 4FH, §0H, 01X
80, 00K, 06H, 7FH, 00, OSH
008, 02H, 78R, 0H, 00H, 778
111, 9CH, 00, O1H, GFH, 208
00, 00H, OOH, 00H, 00H, 00H
008, 00K, O00H, 00K, 00, 0OH
008, 00H, 00H, 00K, 00K, 0O
00K, 00H, 00, O0H, 00, 00K
00, O0H, 00H, 00H, 00H, 00N
00H, 00H, 00B, 00H, 00K, O00H
00, 00H, 00H, OOH, 00F, 00K
00, 00K, 00H, 00H, 00K, 00H
00H, 00H, 00K, 00H, 00K, 00H
00H, 3FR,0COH, 0OH, 00H, OOH
00, 00H, 00, O0H, 00H,OFFH



4870 F000000000
4880 0000001FFR
4830 00TTFDFE0O
4840 FFFPFB0000
4880 FFF0000003
48C0 FE00000063
48D0 F00000011C
4880 CO0000001C
48F0 E000000003
4300 E200000000
4310 0000000000
4920 0318000000
4930 0000000000
4340 0000000000
4950 0000000000
4860 0000000000
4470 0000000000
4980 0000000000
4990 0000000000
4940 0000000000
4980 0000000000
49C0 0000000000
4900 0000000000
49E0 0000000000
49F0 0000000000
4400 0000000000
4410 0000000000
4420 0000000000
4430 0000000000
4440 0000000000
4450 0000000000

4460
4460

4460 0000000000
4470 0000000000
4480 0000000000
4490 0000000000
4440 0000000000
4480 0000000000
44C0 0000000000
44D0 0000000000
4ARD 0000000000
4AF0 0000000000
4800 0000000000
4810 0000000000
4820 0000000000
4B30 0000000000

440 0000000000
4B50 0000000000

4B60 0000000000
4B70 0000000000

DFB
DFB
DFB
DB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DF
DFB
DPB
DR
DFB
DFR
DFB
DFB
DFB
DFB

VDATAG:

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

DFB~

DRB
DFB
DFB

0RG

OFOH, 008, OOH, OOH, 00H, 1DH,OFFH,0EOH, OOH, O0H, 00H, 00R, 3FH,0FFH,0E0H, 00H
oo, 00H, O0H, IFH,0PFH,0POR, 00H, 00H, 00H, 00H, OFH,0F7H,O0F0H, 00H, 00H, OCH
00, 77H,0FDH,0FEH, 00H, O0H, 00H, OOH, OFR,OFFH,0FFH, 80H, 00H, 00H, O0H, 034

OFFH,0FFH,0F8H, 00H, O0H, 00H, 00H, 80H, 01H,0FFH,O0FCH,

OFFH,0F0H, 00K, O00H, 03H, 3FH, 88H,0CTH, 7PH,0C0R, 00H, 00H, 1CH,0BEH, 028, 1DH
00H, 638,088, 08H, G7H,O0FSH,

018, 1CH,OFO0H, O03H,O0BFH,0E0R, 00H, O0H, 01K, 1CH,0EGH, O3H, 3DH

00, 1CH,0EGH, 01H,0BFH,0C0H,

00H, 03H, 1CH,0EON, O7R,0B8H, OOH, 00R, OOH, 00H, G7H, 38H, 08H

OFEE,
0FOH,
0COH,
0E0H,
0E2H,
00K,
03H,
008,
00R,
00H,
008,
008,
00H,
008,
008,
008,
00H,
00H,
00H,

008, 00,
00R, 00,
008, 00,
008, 008,
008, 008,
008, 008,
181, 00,
008, 008,
008, 00,
008, 00K,
008; 00,
008, 008,
008, 00,
008, 00K,
008, 00,
008, 00,
008, 00,
008, 00,
008, 00,
00H, 008, 00K,
008, 008, 00,
00, 00H, 008,
00, O0F, 008,
00, 00H, OO,
008, 00K, 00,
00, 00K, 00,

44608

008,
00H,
008,

008, 008,
00H, 008,
00H, 008,
00N, 00H, OOH,
00H, 004, 00R,
00, 00H, O00H,
00, 00H, 00,
00H, 00H, 00K,
008, 00H, 00K,
00H, 008, 008,
008, 00K, 00H,
00, 004, OOH,
00H, 00K, O0H,
00, 0OH, 00H,
00E, 00H, 00K,
00H, 00H, O0H,.

00K, 00H, 00H,

008,
00H,
00H,
008,
008,
00H,
00R,
oo,
008,
00,
00H,
00R,
00H,
00H,
00H,
00H,
00H,
00H,
008,
00R,
00H,
00R,

008,
008,
008,
00H,
008,
008,
00E,
00H,
00H,
00H,
008,
008,
008,
008,
008,
008,
008,

008,

00H, 3FH, 80H, 04H,

00H,
00R,

008,

00H,
008,

008,

00H,0CEH, 78H, 21H,

008,

00H,

00R, 67H,0B1H, 1CH

SFH

0EH, 73H, O0H, 9FH

00H, 00E, OO, I1CH

00H, 008, 00X, OOH,0EGH, 00H, OOH, 00, 00R, 00H, 00H, 00H

008,

00, 00H, 0OH, 00H,

008, 00H, 00H, 00K,

00H, 00H, 0OH

008, 00, 00H, O0H, 00H, 00H, 00R, 00H, OCH, OOH, 00, 00H

00H,
008,
008,
008,
008,
00H,
008,
00H,
00K,
008,
008,
008,
00H,
00H,
00H,
00R,
00H,
00H,

008,
008,
008,
00H,
00H,
00H,
008,
008,
008,
00K,
008,
008,
008,
008,
00H,
008,
00H,

00H, 00H, 00H, 00H,

008,

008,

00H,

008, 00K, 00H, 00H, 00H, 0O0H, OOH,

00H, 00H, 00H, 00F,
00H, 00H, 00R, OOH,
00%, 008, 00H, 00H,
00, 00H, OOH, 00H,
008, 00, 00H, 00H,
00R, 0OR, OOH, 00H,
00H, 00K, OOH, 008,
00H, 008, 0OH, 00H,
00, 0OH, O0O0H, 00K,
00H, OOH, 00R, 00K,
00, 00K, 00H, 00H,
00, 00, 00H, O00H,
00H, 00H, OOH, 00H,
00H, 00H, OO0H, 0OH,
00, OOH, OOH, 00K,

008,
008,
008,
008,
008,
00H,
00H,
008,
00H,
008,
00R,
008,
00m,
008,
008,

008,
008,
008,
008,
008,
OOH'
008,
008,
008,
008,
008,
008,
008,
008,
008,

008,
OOH'
008,
008,
008,
008,
008,
008,
008,
008,
008,
008,
008,
008,
008,

00H, 00§, 0O, 00H, 00R, DOH, 00,

00H, 00H, 00H, 00H
00H, 00H, 00R, 00H
008, 00H, 0OH, 00H
00H, 00H, 00H, 00B
008, 00H, 00H, 00K
00H, 00, 00H, 00H
008, 00H, 00H, 00K
00H, 00, 00K, o0H
00H, 00E, 0O0H, 00H
0o, 008, 00A, 00H
008, 00, OOH, 00H
00H, OO0H, 00H, 00H
00H, 0OH, OOH, 00H
00H, 00K, 00H, 00R
008, 00H, 008, 00K
00H, 00H, 00H, 0OH
008, 00H, OO0H, 00H
00H, 00H, 00H, OOH

iVoice data for "Terminate job,Good bye!®

00f, 00H, 00K, 00R,
00R, 00H, 00H, 008,
00H, 004, 00, 00K,
008, 00H, 00H, 00K,
00H, 00H, 00, 00K,
00H, 00H, 00H, 0OH,
008, 00K, 00H, 00H,
00H, 00H, 00K, 008,
008, 00H, 00H, 00H,
00H, 00K, 00H, O0H,
00H, 00K, 0OH, 00K,
005, 00H, 00, 00R,
00H, 00H, 00H, 00K,
00H, 00, 00H, O0H,
00H, 00N, 00H, 00H,
00H, 00H,

008, 00R, 00H, 00H,

008, OO, OOH, OOH, 00H, O0H, 0OH, 00H, 00H,

00H, 00H,

00,
008,
008,
008,
00,
00,
008,
008,
008,
008,
00H,
008,
008,
008,
008,

008,

008,
008,

008,
008,
00,
008,
00,
00K,
00K,
008,
008,
00,
008,
008,
008,
008,
008,
008,
00,

00H,
00K,
00K,
008,
008,
00d,
00H,
00H,
00H,
00H,
00d,
00R,
00k,
00H,
00K,
00H,
00H,

00H,
00H,
008,
00H,
00H,
00H,
00R,
00H,
00R,
00H,
00H,
004,
008,
00H,
00K,
008,
00H,

00H, 00K, 00K
00H, 00K, 00
00H, 00K, 00

008, 008, 008
00K, 00H, 00K
00H, 00H, 00K
008, 00H, 008
00H, 00H, 008
008, 00H, 008
008, 00K, 00K
00H, 00K, 00K
008, 00H, 08
00H, 00H, 00H
00H, 00K, 00K
008, 00H, 00K
008, 00K, 00K
00H, 00K, 00K

00H, 00R, 00K, 00H, 00K, 00H



4B80 0000000000 DFB  OOH, OOH, 00K, OOH, OO, 00K, 00H, 00H, 0OH, 00H, 00K, OOH, OO0H, 00H, OOH, 00H
4B30 0000000000 DEB  0OH, 0O0H, 0OH, OOH, OOH, 00K, 00K, OOH, OOH, 00K, 00K, OOH, 00H, 00K, O0H, OOH
4BA0 0000000000 DFB  OOH, 00H, OOH, 00H, OOK, OOH, 00H, OOH, OOH, 00H, 00H, QOH, 00, 00H, OOH, OOH
4BBO 0000000000 DFB  OOH, 00H, OQH, 0OF, OOH, 00K, 0O, OOH, OOH, OOH, OOH, 0OH, 0OH, GCH, 00H, 004
4BCO 0000000000 DFB  OOH, 00H, OOH, 00H, 00H, 00H, O0H, O0H, O0H, 00K, 00H, 0OH, 00H, 00K, O0H, 00%
{BDO 0000000000 DPB  0OH, 00H, OOH, OOH, OOH, OOH, OOH, OOH, OOH, 00H, 00H, OOH, 00H, 00H, O0H, 00H
4BEO 0000000000 DFB  OOK, OO, OCH, 00H, OOH, OOH, 00H, 00K, OCH, 0OH, O00H, OO, 0OH, 00H, 00K, OOH
4BR) 0000000000 DEB  OOH, OOH, 00H, OOH, OOH, OOH, OO, OOH, O0H, 00H, 00K, 00K, 00K, 00H, 0OH, 00H
4C00 0000000000 DFB  OOH, OOH, 00H, OOH, OOH, 00H, O0H, 20K, 00H, 00H, 00H, OOH, 80H, 804, 12K, 08
4C10 1090254525 DFB  10H, SOH, 25H,0A5H, 25H, 24H, 2D, 21H, 25H, O0H, 20R, 82H, OOH, 14H, OOH, 46H
4C20 8C185A2026 DFB  8CH, 18H, 5AH, 20H, 26H, 4AH, 08H,0DIH,0CEH, 67H, 2CK, 98H, 38K, 46H, 04H, 6OR
4€30 7211302080 DFB  72H, 11K, 30K, 20H,0EO0H, 94H,0CCH,0ROH, ICH, TBH, 11H, 9$8H, 8CH, 66K, 35H,0C6H
4C40 2641C67309 DFB  26H, 41H,0C6H, 73K, 09K, 00K, O6H, 46H, 63H, O6R, 18R, 52H, 30H,0D6H, 38H,0E3H
4C50 1C639C633C DFB  1ICH, 63, 9CH, 63K, 9CH, 63H, 86H, 33H,0B3H, 8FH, 80H,0CCH, O7H, 31H, 9CH, 1OH
4C60 400c624238 DFB  40H, OCH, 62H, 42R, 38H, 21H,0CEH, 18,046H, 08H, 06H, 10K, 02, 12H, 40H, 1AH
4C70 4881081000 DFB  48H, 81H, 08H, 10H, OOK, 04K, 40H, OOH, 80H, 98H, 00, 22H, 10H, 04K, OINH, O1H
4C80 0002000000 DFB  0OH, 02H, 0OH, 00H, 0OH, 22H,0FFH,0BO0H, 008, 00K, 39H,0EFH,0C6H, 208, 00K, 06H
4C80 7BF9800COD  DFB  TBH,0FSH, 80H, OCH, OOH, O4H, 7FH,O0FLH, OO, 20H, 00K, O8H,0EEH,0E2H, 108,0C2H
4CA0 0033DD8863  DRB  0OH, 33H,0DDH, 88H, 63H, 30H, 00H,0CFH, 77H, O1H, ICH,0C4R, 02H, 7BH,0D8H, 04K
4CBO 762019DECO  DFB  76H, 20, 19H,0DEH,0COH, 23H, 31H, OOH,ODEH,O06H, O2H, 1SH, 80H, O3H,0EFH, 00R
4CC0 01DOCOSERC ~ DFB  O1H,O0DOH, 00H, 9EH,0FOH, 00K, 18H, OOH, O9H,OFFH, 00H, 01H, 80K, OlH, LFH,0ECH
4CD0 0188001IFE  DFB  O1H, 88H, OOH, IIH,OFRH, 00K, 31H, 80H, OOH, 3DH,080H, 034, 00H, 004, O3H,O0FCH
4CEO 005000001F  DFB  0OH, 50H, 00H, OO, 1FH,0EOH, 63H, OOH, OCH, 03H,0R8H, OCH, 60H, 00R, OOH, TFH
4CF0 018C000007 DFB  O1H, 8CH, OOH, 00H, 07TH,0E0H, 38K, 80H, OOH, O1H,0FCH, CEH, 60H, 00K, 00H, IFH
4000 8184000007 DFB  81H, 84H, O0H, 00K, O7H,0F8K, 71H, 00K, 0O, OO, TFH, 1CH, O0H, 00H, 00, 3FE
4010 C1C0000001 DFB OCLH,0COH, O00H, OOH, OfH,0P8H,0F3R, OOH, OOH, 00K, 7EH, 184, 40H, .00H,.00H, OFh .
4020 €700000000 DFB OCTH, OOR, 00K, 00H, 0OH,0E0H, 334, 00K, 0O, 00H, OFH, 1CH, 20H, 00, GOH, OLf:. .
4D30 R381040200 DFB OR3H, 81H, 04, O2H, OOH,0CCH, 90H, OO, 224, 48K, 21N, OSH,O0F8H, 10H, 8AN, 23H -~
4040 044BOCIAIC  DFB  04H, 4BH, OCH, 1AH, I1CH, 35H,0A4H, 92H, 4EH, 1EH, 26H, 33R, 84H, 1AR, ICH, 914
4D50 B130478635 DEB OBIH, 90, 47, 86H, 33K, 31H, 87H,0BOH, 40F, 30H, S2H,0CAH, 4cH, 32, 87H, 1cH
4D60 180c27CTIE DFB 18H, OCH, 27H,0CTH, 1EH, 6CH, 60H, 30H,0CTH, 86H,03H, 81H,0CFH, 06H, 59K, GOfF S
4D70 430F27B307  DFB 434, OPH, 27H,0B3H, OTH,0A7H,0DBH,0BCH, 38R, 6CH, 3CH, 3EH, OGH, 3AH, 47H, 3FH -
4080 804730C1ET DRB  80H, 47H, 30H,0C1H,0R7H, 8FH, 23H, 81K, O1H, 80W,0F8H, OEH,044H,0B6E, S1H, 83H
4D90 C313FF2928  DFB 0C3H, 13H,0FFH, 29H, 28H, 1CH,0AOH,0FFH,OB9H, 628, 98K, 45H, 24H, 29H,046H, 02H
4DA0 02161CD8D0 DFB  02H, 16H, ICH,0D8K,0D0H,0D5H, 214, 21H, -14H, 6OH, $1H, 48H, 30H,0C0H, 85H, 00K
4DBO 1990911800 DFB  19H, $OH, SIH, 1BH, OOH, OCH, 22H, 03H, OCH, O0H,0FFH,0FCH, 00H, OOH,O0FFH,0FCH
4DCO 000003FFCO  DFB  00d, 00H, 03H,0RFH,0C0H, 00, TFH, 80H, 3FH,0FFH, 00H, O03H,0FCH, 00H,0FFH,O0FCH
4DD0 000FFCO03F DFB  O0OR, OPH,ORCH, OOH, 3FH,0RCH, 00, OTH,OFEH, 00K, IFH,0FEH, 00H, 03H,0FFH, 00K
4DE0 O7TFFCO007F  DFB  OTH,OFFH,0COH, OOH, TFH,0FOH, OCH,ORFH,0FCH, 00K, O3H,0FFH, 80H, O7H,0FPH,080%
4DF0 0003RCOOIF DFB  0OH, 03H,0RCH, O0H, IFH,OFFH, 80H, O0H, 00K, 00H, 00K, OO, 00H, OOH, OOH, 00
4E00 0000000000 DFB  00H, 00K, 00K, 00K, 00K, 00H, 00H, O0H, 00%, 00H, 00H, 00F, 00H, O0H, 00, 00%
4810 0000000000 DFB 00K, 00H, O0H, 00H, OOH, OCH, OOH, 0OH, 0OH, 00, 00K, 00§, 00, OOH, 00K, 00H
4820 0000000000 DFB  O0OH, 0O0H, OOH, O0H, OOH, 00H, 00H, OO, 0OH, COH, OOH, 00K, 00H, 00H, 00H, 00K
4E30 0000000000 DFB  OOH, 00H, O0H, OO0H, 00K, 00H, O0H, OO0H, 0OH, 00H, 00, 00K, 00K, OOH, 00K, 00
4R40 0000000000 DFB 00K, 00, 00H, 00K, O0H, 00H, 00K, 00H, 00H, 00K, O0H, 00H, OBH, BGH, 4CH, 46H
4850 0809000000 DFB  08H, 09, 00H, 00H, 00H, 80H, 00H, 00H, 00R, O0H, OOH, OOH, OOH, O0H, 00K, OOH
4R60 0000000000 DFB  OOH, 0OH, OOH, OCH, OOH, 00H, 00H, 00, 00H, 00, 00H, 00K, 00H, OO, 00H, 00H
4870 0000000000 .DFB OO, 00H, 00H, 00K, OOH, O0H, 00H, 00R, 00H, 00H, OOH, OO, OOH, OCH, O0H, OOH
4E80 0000000000 DFB  00H, 00H, OO, OOH, 00H, 00H, 00H, 00H, 00K, O0H, 00H, OOH, O0H, 00H, 00H, 00K
4890 0000000000 DFB  00R,-00H, 00H, OO, 00R, 00H, OOH, OOH, OOR, 00H, OOH, OOH,0CGH, 88H, 31H,0CIH
4BAD 9C630E31A1 DPB  9CH, 63H, OBH, 31H,041H, §9%, 80H, ICH, GOH, 46H, 38H,0B0H, 09H, OOH, 00, 27H
4EB0 380000008F DPB  38H, 00H, OOH, 00H, 8FH,ORCH, 00H, 1EH, 40H, 00, 7FH,0C0H, O1H,0FFH,0C0H, 06H
4BCO 3BFCOOTRFS  DFB  3BH,OFCH, 00H, 7FH,O0F8H, 008, 048, O7H,0FCH, O0H, 7PH, 84H, 10H, 028, O7TH,0FCH
48D0 QOFF818C02 DFB  OOH,0FFR, 81H, 8CH, 02§, 038,0RCH, OGH,OF8H, 01H,0C6H, O3H, OFH,O0FCH, O7H,0FSH



4BR0 03C0000FRY
4EF0 0087E6073C
4R00 P203CR0766
4F10 FER0000000
4F20 0580000007
4R30 0000007FE2
4F40 00007FBSSO
AF50 003FFRA000
4R60 0011700000
4F70 0006000000
4F80 0000000001
4F30 FDOOFROC00
4FAD FEBO0300BF
4FB0 0080TFEOIF
4RCO TRCO0TFRO0
kDO 000400000
4FED 0000000007
4FR0 000001FFRE
5000 000FRRCO00
5010 FFFE000000
5020 FCO0000000
5030 0000000000
5040 08000000FF
5050 000001FFR4
5060 0003FFCO00
5070 O1FFE00003
5080 EPE0000080
5030 E000004000
5040 3980200000
5080 6024000048
50C0 0880008FFR
50D0 000043F318
5080 0031F18C3E
50R0 08F8C38738
§100 3B3871CE06
5110 CEBIE3SCOCC
5120 C1871838C0
5130 38E003980C
5140 1E00310181
5150 E007001008
5160 003980C037
5170 030008043C

5180 1800000071

5190 7181810788
§1A0 CC0C043C30
§1B0 900000R4CI
§1C0 000003F300
51D0 0000002730
51E0 0000001FC1
51F0 00000003F8
§200 00000000FF
5210 000000003F

5220 0000000000
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DFB
DFB
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DFB
DFB
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DFB
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DFB
DFB
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DFB
DFB
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DFB

DB

DFB
DFB

DFB
DFB

DFB
DFB
DEB
DFB

DFB,

DEB
DFB
DFB
DFB
DFB

09H,0C0H, 00, OFH,0E4R, 07H,0RSH, ODH, 80K, 00K, O7H,0E4H, OFH,0B8H, OCH,O0COH
00H, 87H,0E6H, O7H, SCH, OFH,0C0H, 00K, O7TH,0B2H, OTH, SCH, OBH, 64H, O0H, 43H
OF2H, .03H,0CEH, OTH, 66H, 00K, O1H,OFOH, O1H,0KFH, 83H,0E2H, 00H, O1H,0FSH, OOH

OFFH,0B0H, O0H, 00H, OOH,OFEH, 38H, OOH, OOK, O0H, 00K, 00H, 00H, 1FH,0E0H, OOH

05H, 80H, OO, 004, OTH,O0FCH, 00H, O0H,0EOH, 00K, 00, O1H,0FFH,O0COH, 00H, 10§
00H, OO, OOH, TFH,0B2H, 10H, OO, O0H, OOH, OOH, O7H,0FFH, 00H, O0H, 20K, 00K
00, O0H, TFH,0BSH, 80K, 00H, 00H, 00, 00K, O7H,0FFH,0RCH, 00H, 00F, 00K, 00
00, 3FH,ORFH,0A0H, 00K, 00K, 00K, OOH, OOK,OFFH,0D4H, 00K, 00K, 00R, 00K, 00X
00, 11K, T0H, OOK, 00, 004, OOK, 00K, O0H, OEH, 50, 00H, 0OH, 00H, 00K, 00
00K, O6H, 00H, 0OH, OO, 00K, 00K, OOH, 00K, O0H, 00K, 00K, OOH, OOH, 00H, 00K
00, 00H, OO, 00H, OLH, S0, 84H,0CFH, 00K, 1BR,OFCK, 00K, O0H, 108, 00K, 1BR
OFDH, O0H,0PEH, 00H, 00, OO, IPH,O0FOH, OGH,OFEH, 00, 43H, O0OH, IFH,088H, 05H
OFEH, 80K, 03, OOK,O0BFH, 708, 1BH, 3EH, 80K, 208, 00H, 3FH,0C08, 18H,0EPH, 0O
00K, 80R, 7FH,0E0H, 1FH,O0BPH,0C0H, OO, 00H, 7RH,0B0H, 1FW,0BER, 40R, 00K, 40§
18H,0C0, OTH,0PFH, 00K, O00H, 40K, TFH,O0RSH, 00F, LRY, 80K, 00K, 00F, 03, 9FH
OCOH, 00, 40H, 00K, OO, 00K, 1FH,0FFH, 00H, 00K, 00K, 00, 00K, OFH,ORFH,O0ROH
00, 00H, 00K, 00K, O07,0FFH,0EOH, 00, 00K, 00K, 00K, 03K,O0FFH,0FSH, DOH, 00
00, OOK, O1H,0FFH,0FBH, 00, 00K, OO, 00H, 00K, 7FH,0FFH, 00, 00H, 00H, 00K
00H, OFH,O0FFH,0COH, 00, 00, 00, 00H, 03H,0FFH,0FOH, 00K, 00H, O0H, 00H, 00K
OFFH,OFEH, OOH, 00K, 00K, 00H, O0H, OFH,OFFH, 80K, 00H, 00R, 00H, O0R, O1H,O0FFH
0FCH, 00K, 00, O0H, 00, Q0F, SFH,O0FF, 00K, 00, 40K, 00K, 004, 03H,0FFH,0C0H
00H, 00, 00K, 00K, 00K, T¢H,O0RSH, 00K, 00K, 00K, OOK, 00, OFH,OPFH, 88§, 00N
08K, 00H, OOH, 00,OFFH,0F5K, 004, O1H, 80H, O0H, OOK, 1PH,0FFH, 108, 00H, 10§
00K, 008, OLH,OFFH,0F4H, 00, OTH, O0H, OOH, O0H, 3FH,OFEH, 00H, O0H, 18K, 00N
00K, O3K,0FRH,0C0H, 00H, O3H, 00K, 00K, 00K, 3RH,0RCH, 00, 00K, O0H, 00K, 00R
011, 0FRH, 080K, 00H, 03, 00, 00B, OO, 3FH,0FCH, 00, 00H, OO, 00H, O0H, O1H
OFFH,080H, 00H, 00K, 80, 00K, 00K, IFW,0FDH, 00H, 00R, 04, 00H, O0H, OLF,O0RFE
DROH, 00, 00K, 40H, 00K, 00K, OFH,O0FCH, 02H, OOK, 00K, OO, O0H, 00H, 7RH,O0C4H
398, 808, 208, 00H, 00K, 3P,0CEH, 23H, 8CH, OLH, 8OH, 0OH, 19,0BEH, 308, 8RH
60K, 24, 00H, OOH, 4FH,OF1, 8CH, TBH, OIH, I10H, OOH, O1H, TFW,0CCH, 33,0E0H
08, 808, 00, 8FH,0FEH, 318,0CPH, 00K, 00K, 00, 0CH, 7EH,0E3H, OCH,0FCH, 00
00K, 008, 43H,0F3H, 18, 670,0C08, 0CH, OOH, OGH, 3FH, 38H,0C7H,0CEH, 00K, GOH
00K, 31H,0F1H, 8CH, 3K, 108, 278, OO, 018, OFE, SR, 70H,087H, 0I8, 18H, 00R
08K,078K,003H, 87H, 38K, 09K,0COH, 0OH,O0CTH,0C6H, 1CH, 39H,0C0H,0C6H, 00, 02H
3BH, 38, T1H,0C6H, K, 20, 00, 31§,0FIR,0C7H, 8FH, 304, 198,008, 00K, 87K
0CEH, 186, 39H,0COH,0CCH, 00K, 06, SEH, 30K, 71K,0C6H, OTH, 30H, 30H, 18H,O0RIH
0C1H, 87H, 18, 38K,0COH, 80H,0C7H,0CTH, OEH, 3CH, 00K,0CCH, 028, 03H, IFE, 38
38,0804, 038, 98H, OCH, 184,0RCH,080,0C3H, 80K, OEH, 308, 30, §3R,0B3H, 87R
1ER, 00H, 31K, 01, 81H, 8FH, 884, 1CH, T8, OLH,0CEH, O6H, OGH, 38, 38H, 30H-
0RO, O7H, 00, 104, 08, 7CH, GOH,0C34,0C0H, 1CH, 10§, 40H, 61H,0RIH, 83H, 0P
00H, 39K, 808,0C0H, 87H, 8B, OCH, 3CH, O0K,086H, 03, 034, OFH, 185, 38H,0P0H
03, 00H, 08K, O4H, 3CH, T0H, G18,080H, OTH, 18K, 18K, 184,0R8H,0CIH,0CTH, 808

18H, 00, 00F, 00H,OF1H, 83K, 8FH, O0H, 70H, 40H, 00H, 03H,0CTH, O6H, IEH, 008

TiH, 81H, 81H, OTH, 8BH, ICH, 78, O1H, 83K, 00H, OOH, OFH, ICH, 38%, T0H, O1H
0ccH, 0CH, 04H, 3CH, 30H, GIH,0B0H, O7H, 10H, 18H, O8H, 7CH, 60H,0C3H,0C0H, O1H
§0H, OOH, OOH,OR4H,0CIH, 478,0C0H, 028, OOR, O0H, OIR,OFSH, 80K, 43R, 80H, 10K
G0H, 00H, 03H,0F3H, 0O0H, 028, 00H, OOH, 00H, OOH, O1H,0FTH,0COR, 00K, 00H, 00H
00H, O0H, 00H, 2FH, 80H, 00H, 00H, 00F, 00H, 00H, 00K, 1FH,0C0H, 00H, 00K, 00H
00H, 00H, O0H, 1FH,0CIH, 008, OOH, O00H, 00H, 00K, 00%, 07H,0P0H, 00H, 00H, 00K
00R, OOH, 00K, 03H,OFSH, 40H, 00H, 008, 00K, 00, 00H, O1H,0FEH, 208, 00§, 004
00H, OCH, 00, O0H,OFFH,0A0H, 00H, 00, OCH, 00H, 00K, 00K, 3FH, 84, 00H, 00H
00H, OOH, OOH, OOH, 3FE, 70H, OOH, 00H, 00H, 00K, 00K, O0H, O7TH,0D2K, 00§, 00F
00H, O00H, 00H, 0OH, O0H,0CAR, 00H, 00H, 00K, OO, O0H, 00K, 00H, 00H, 00H, OCH



5230 0000000000
5240 0000000000
5250 0000000000
5260 C80000000C
5270 CC30A42198
5280 B1C4329C62
5290 300831873
5240 0607180546
5280 $6300C0214
5200 494040114
5200 0040300600
520 000007FF80
52F0 0003FF8000
5300 03FFR20000
5310 03RFCO0000
5320 003FF8003F
5330 FOOIFF00R
5340 RROIRRS00
5350 0TRRODOTRR
5360 0000000000
5370 0000000000
5380 0000000000
5390 0000000000
5340 0000000000
5380 0000000000
5300 0000000000
5300 0000000000
5380 0000000000
5380 0000000000
5400 0000000000
5410 01BFC38000
5420 800097E400
5430 0003764000
5440 000FF80000
5450 001FRG0001
5460 001FR40001
5470 001BRC0000
5480 000DDE0000
5490 0003778000
5460 00004FC800
5480 F000099800

54C0 B188200030

54D0 29444915
54B0 0464140804
§4R0 26C0018C40
5500 520044660
5510 C423318808
5520 8631804404
5530 4799266300
5540 £624100000
5550 473E003043
5560 7000300806
5570 0924010000
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DEB
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DB
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DFB
DB
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DFB
DFB
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DB
DFB
DB
DFB
DFB
DFB
DB
DFB
DFB
DFB
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00H, 00, 00H, 00H, 00H,
008, 00K, 00H, 00, 00K,
00H, 0OH, 00K, O0OH, 00,
0C8H, 00H, 00H, 00K, OCH,
0CCH, 30,0A4H, 21H, 98K,
0BLH,0C4E, 32H, SCH, 62H,
30H, OBH, 31H,0DEH, 73H,
06H, 07H, 188, O5H, 468,
96H, 308, OCH, O2H, 148,
0A4H, $4H,0C4H, O1H, 1AH,
0CH, 40H, 308, 06H, 00K,
00H, 00, O7H,OFEH, 80K,
00, 03H,0FFH, 80, 00K,
03H,0FFH, 0F2H, 00H, 00H,
03K, 0FFH, 0COH, 00K, 00K,
004, 3FH,OF8K, O0H, 3FH,

OFH,0F8K, 00K, 00K, 00K, 00H, 0O, 00H, 04H,0D6H, 00H
00H,0BFH,0C0H, O0H, O0H, 00H, 00K, 00K, O00H, 5AH, 708
00H, 00K, 7FH, OOH, O0H, 00H, OO, 00N, OOH, O8H,0A3H
10K, 87H, 18H,043H, 00, OOH, 00H, 52K,044H,0DOH, 69K
14H, 704, 61K,0C3H, 46H, O8H,0CSH, 81H,0C0H, 3CH, 86H
21H,0C4H, 36H, 18K,0C8K, 63K, 8CH, TIH, 8BH, 92H, 85H
48H, O1H, 064, 30K, 23H, 324, 46H, 74H, O7H, ICH, 18R
51H,0C84, 62K, O34, 98H,0C8H,0C3H, 10H,0D3H, 91H, 94K
§5H,044H,0E1H,0A1H, 63R, 53H, 84H, GOH,0CAH, 58H, 80H
0%H,0D1H, 50%, 84H, 00H, 20H, OlH, 80R, 04H, 42H, 01
00H, 00K, 00K, O2H, 0OH, O3H,0COH, OOH, 00H, 80H, OOH
00#, OTH, 83H,0FEH, 40H, 00H,0FFH, 00K, 00H, 3FH,0F8H
2FH,OFBH, 00H, OIH,OFFH,OFCH, OOH, O0H, IFH,0FCH, 00B
OFH,OFCH, 00H, O7H,O0FFR, 80H, OO0H, 00K, O7H,OFFR, 80H
01H,0FFH,0B0K, OOH,ORFH,0E0H, OOH, 08K, O0H, 3FH,OFEH
001, O7TH,0FFH, 80H, OTH,(QFEH, 00X, 3FH, 80K, OOH,0FFH

OFOH, O1H,0RFH, 80H, OFH,0E0H, OOH, 1FH,0FCH, OOH,0FFH,OE0H, 03H,0F8H, O0H, 03K
OFFH, 80H, IFH,0F8H, OOH,0FFH, 00K, OOH, TPH,QFOH, 0OH,0FFH, 80H, OFH,0R0H, 00K

O07H,0FFH, 00K, OTH,OFFH,
00K, 00H, OO, OOH, OOH,
00H, 00H, 00H, 00H, 00H,
00H, 0O0H, OOH, 00k, 00H,
00, 0O, 00K, 00H, 00H,
00H, 00H, O0H, OCH, 00K,
00, 0OH, O0H, 00H, O0H,
00, 00H, OOR, 004, 00,
00, 00H, O0H, O00H, 00K,
00H, 00H, OCH, 00H, OO,
00K, OO0H, OOH, OOH, 00R,
00K, 00H, 00K, 0CH, 00H,
01H,0BFH,0C8H, 80H, O0OH,
808, 00H, OFH,OE4H, 004,
00, 038, 76H, 40H, 004,

00%, OOH, 9CH, 84H, 20K, OOH, OOH, OOH, 00K, 00K, 00K
008, 00H, 00H, 00H, 00H, 00H, 00K, 00X, COR, 00H, 00K
00, 00H, 00H, OCH, O0R, 00, OOH, 00K, 00K, 00H, OOH
(QO0H, 00H, QOH, 00H, O0H, 00K, 00H, OOH, OOH, OOH, 00
00H, 00H, 00H, OOH, 00H, 00H, OOH, OOH, O00H, 00H, 00H
00H, 00H, 00K, 00K, 00%, OOH, 00H, 0OH, 00K, 00d, 00H
00K, 00H, 00K, OOH, 00H, O0H, OOH, OOH, OOR, 00H, 00H
001, 00H, 00H, 00H, OO, 00H, 00K, 00H, 00H, 00K, 00f
00H, 00R, 00K, OOH, OCH, OOR, OO0H, 00H, 00H, 00H, 00H
O0H, 00H, 00H, OOH, 00H, 00H, 00, OOH, OO, O0OH, 00
00H, 00K, 00K, 00K, OOH, 00K, OOH, 0CH, OOH, 00H, 008
194, 00H, 00, O1H, 00H, 19H,0FFH,0C0H, 00K, 00H, OOH
808, 00H, 33K,0FFH, 10H, 00H, 38R, OOH, 00H,O0FFH,0FFH
070,0FPH,0REH, 00H, O10,0BRE, 60H, 00K, OFH,0RFH,0R8H
3FH,ORFH,0R0H, 00H, O7H,0FEH, 00H, 00X, 7FH,ORFH,0C0H

00H, OFH,ORSH, 00H, OOH,OFFH,OFFH, 80H, 00H, OFH,0BAH, 00N, OLH,OFFH,0FFH, 80H
00, 1PH,0R6H, 00H, OIH,O0FFH,0FFH, O0H, 00K, 1FH,0B2H, 00K, OIH,O0PFH,0RFH,.00H
00H, 1FH;0F4H, 00K, O1H,OFFH,0FFH, 00H, 00K, 1FH,088H, 00N, 0OH,0FFH,OFPH, 00H
00H, IBH,0FCH, OOH, 0OH,0FFH,0RFH, 80H, 00K, ODH,0FEH, O0H, OOH, TFH,ORFH,0COH

00H, 0DH,0DEH, 0CH, 00H,
00H, 034, 7FH, 80H, OOH,
00H, 008, 4FR,0C8H, 00H,
0F0H, O0H, 0SR, $3H, OCH,
0B1H, 88K, 20H, 00H, 90R,
230, 44H,0C4H,0CSH, 158,

37H,0RRE,0B0H, 00K, 06H,0FFH, 00K, 008, 1BH,OFFH,0F0H
05H,0FFH,0FCH, 0OH, OOH,0BBH,0BOH, OOH, O1H,ORFH,OR6H

00H, TRH,OFDH, 808, 00K, 37H, 64K, 00H, O00H, OFH,0RFH
00K, O9H,0FFH,0B0H, 00H, OLH, 31H, 00H, OOH, O1H, 7BH
00K, 04H, 66§, 44H, O4H, 49H, 99K, 80H, 23H, 00H, 09H
90H, 8CH, 80H, 14H, 80, 49K, OCH, 90, 84H, 84H, 20H

04H, G4H, 14, O8H, 04H,0C4H, 82H, 44H, 34H, 00H, 0OH,0C8H, 884, 80H, 80K, 008

26H,0C0H, O1H, 8CH, 40H,
52H, 00, 448,006, 60H,
0C4H, 230, 31K, 88H, 08Y,
868, 316, 8CH, 441, 04K,
A7H, 998, 26H, 63H, OO,
0E6H, 24, 108, 00K, 00H,
. 478, 3EH, 00, 308,.43H,
708, 00H, 308, 08H, 06H,
03K, 24H, O1H,0D0H, OOH,
00H,0C28, 18H, 194,0C0H,

128, 00, 81K, 02, 20H, 22H, 11H, SDH, 44H, OOH, 08H
00H, 80H, 08K, 46H, 30H, 44H, 428, 224, 008, 31§, 8CH
82H, 60H, 828, 20H, 80H, 60K, 03H, 00H,0C4H, 33H, 10H
g2@, 31H, 00H,0CCH, 20H, 51H, 18H,0C4H, 00K, O00H, 01K
028, 30H,0c3H, 1SH, 98H,0C6H, OOH, O0H, O0H, OCH, 7DH
0CH, 5FH,0DAH, OCH,0FCH, 00K, 004, O0H, 03%,0FDE, 828
00H,0FER, 00R,0COH, 47H,080H, 10H, OCH, 40§, 7DH, 844
118, 3FH,0C0H, 61H, 808, 06H, OOH, 00H, 80H, 3FH, OOH
§0H, 1FH,0CCH, 22H, 18K, 00K, 67H, OOH, OEH, 03H,0F3H
00H,0E28, 717H, 88H, 628, 38, O1H,0CCH, 04H, 04H, 1R



5530 F004430019
5540 03B00E2000
5580 8080760180
§5C0 0020001CFR0
55D0 184000201¢C
5580 2033008030
§5F0 4213308000
5600 0E301CCBE6
5610 0000F38999
5620 0060001030
5630 18C0400200
5640 0046210000
5650 1070208044

5660
5660

5660 0000000000
5670 0000000000
5680 0000000000
5690 0000000000
5640 0000000000
5680 0000000000
5600 0000000000
5600 0000000000
5680 0000000000
5680 0000000000
5700 0000000000
5710 0000000000
5120 0000000000
5730 0000000000
5740 0000000000
5150 0000000000
5160 0000000000
5770 0000000000
5780 0000000000
5790 0000000000
57A0 0000000000
5780 0000000000
57C0 0000000000
5700 0000000000
5780 0000000000
5170 0000000000
5800 0000000000
5810 0000000000
5820 4040818101
5830 1000380084
5840 0000008001
5850 0047000000
5860 4000000000
5870 4081802000
5830 00F0780000
5830 FRE0000101
5840 0000003780
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DFB
DFB
DFB
DFB
DFB
DFR
DFB
DFB
DFB
DFB
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DFB

VDATAT:
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DFB
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DFB
DFB
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DFB
DFB
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DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

-DFB

DFB
DFB
DFB
DFB

OFOH, O4H, 43K, OOH, 19K, 00H,0C0H, OOK, 77H, O1R, 8OH, 12H, O1H,0C0H, 00K, 00H

03H,0B0K, OEH, 20H, 00H, 1FH, OOH, O0H, OO, 1CH, 80K, 60H, 00K,
80H, 80W, T6H, 01H, 80H,0C4K, O3, 10#, 00H, 00H, O3K,0B8H, OCH, 48H,
00, 208, 00K, 1CH,OPOH, 60H, 30K, 01K, 80, 00H, 00H, O1H,0FSH,
ICH,082H, 61K, 96H, O3H, O4H, OOH,
OlH, 8DH, 82H, 24H, 12H, 20H, 18K, 06K,

18, 40H, 00H, 208,
208, 33, 00K, 808,
120, 13, 30H, 80,
0RH, 30H, 1cH,0C0H,
00H, OOH,0R3H, 89,
00H, GOH, 00, 10K,
18K,0C0H, 40K, 028,
0CH, 46K, 218, 00,

308,
00H,
66H,
998,
308,
00K,
00K,

CRG 5660

00H, 00H, 00K, 00R, 00,
00H, 00H, 0OH, OOH, OOH,
00K, OOH, 00K, 0OH, 00H,
00H, 00H, 00H, O00H, 0OH,
00H, 00H, 00H, 00H, 00,
00, OOH, 00H, OOH, O0OH,
00H, OOR, 00K, 0OH, 0OH,
00K, O0H, 00K, 00H, OOH,
00H, 00H, 00K, O0H, 0OH,

00H,

G0, 01H, 00N, 83H,0C3H, 84K, OCH, O2K,

0¢H,

30H,0EO0H,0C0H, 00H, 80H, 02H, 06H, 18K,
iEH, 03K, OEH, 38H, 38H, O0OH,0C0H, 60H,
00H, 00K, OTH, OCH, 04K, OCH, 02, 10H,
10K, TO0H, 20K, 80K, 44H, OOH, OOH, 18#, 10H, 40K, 40H, 00H,0C0H, 80,

00H,0CTH, 06H, 92K, 06H,

4K, 00H, 00K, 80H, 02K,

00%, 30H, 00H
00K, 1cH
66H, 108
20K, 861
1CH, 0R6H
83, 021
40, 028
81H, 00H
36H, To0H
06H, 41H
184, 00H
00H, 00K

808,
6eH,
048,
018,
048,
48,
380,
03,
008,

024, 03,
088, 0C0H,

TiH, 18H,

:Yoice data for "Error data!®

008,
008,
00,
00K,
008,
008,
008,
008,
008,

00H, 004, 004, 008, 00,
00H, 00H, 00H, 00H, 00K,
00§, 00K, 00H, 008, O0H,
008, O0H, 00K, 00K, 00,
00H, 00K, 00K, 00K, 0O,
00F, 008, OOK, 00H, OO,
008, 00H, 00K, 00H, OO,
00, 00K, 00H, 00K, OO,
00, 00K, O0F, 00K, 0O,

00, O0H, 00K, OOH, OOH, 00X, OOH, 00H, 0OH, 00H, O0H,

00, 00K, OO, 00H, OOH,

00K,

00K, 00H, QOH, O0OH, -00H,

00H, 00K, 00K, O0R, 00K, 00K, 00H, 00R, 00H, 00H, 00K,

0o#, 00H, 00K, 00H, OOH,

008,

00H, 00H, 008, 00H, 0O,

00K, 00, 00H, 00H, 00H, 00¥, 0OH, 0OH, OOH, 00K, 00K,

00H, 00H, 00K, 00H, O0H,
00H, 00H, 00H, O00H, 004,
00%, OOH, 00H, 0OH, OOH,

008,
008,

00H, 00H, 00H, 00H, 00H,
00R, 00H, 008, 00H, O0H,
00H, 00K, 00H, 00, 00H,

00H, 00H, 00K, OOH, OOH, 00K, OOH, 00H, 00H, 00H, 00K,

00, 00H, OOR, 00H, 00H,
00H, 00H, 00H, OOH, O0OH,
00K, 00H, 00K, 00K, 00H,
-00R, 00K, 00K, OOH, O0H,
008, 00H, DOH, 00H, O00H,

008,
008,
008,
008,
008,

00H, 00K, 00H, 00H, 00H,
00H, 00, OOH, 00H, 00H,
008, 0o0H, 00H, 00K, O0H,
00H, 00H, O0H, 008, (OH,
00, 00H, OCH, 00E, 0O0H,

00H, 00§, 00H, OOH, OOH, 00H, OOH, 00H, OOH, 00, 00H,

00, 00H, 00H, 00H, 00H,
00H, 00H, 00F, O0H,
00H, 00X, 00H, 00H,
00, OO0H, 00H, OOH,

008,

00,

008,

400, 408, 81H, 81K, 01H,0C0H,
708, OO0R, 38K, 00H,0B4H, 00H, 1CH, OOH, 0OH, OOH, OOH, 0OH, OOH, O0H, 00H, OOH

00, 00H, 00K, 80H, O1H,

00, 4FH, 00K, 00H, 00, OOH, O0H, O0H, 00K, O5H,0E1H, O0H, 00H,

40H, DoH, 00H, OOH, O0H,

40H, 81H,080H, 204, OO, 0O, O8H, 04H, 048, O00H, 00H, 00H, OOH,
00H,0ROR, 78H, 00H, 00H, O1H,0EO0H,
OFFH,0E0H, OOH, O1H, O1H,0FPH, 80H, 20, 00H, 03H,0FFH, O0H, OOH, 008,
00H, 00K, 00K, 3FH, 80H,0E0H, 00H,

008,

008,

00K, 00H, 00H, 00E, OOH,

008, O0H, 00K, 00H, 00H,

00H, 008, 00H, 00H, OOH, OO, 00H,

00H, 00H, 00K, OOE, 01H,

00K, 17H, OO0H, 00H, 428,
g0, 008, 00, 10H, 104,

008, 0FER, 0TH, 0CH,

T0H, OO0H, 00X, 02H,0F6H,O0RSH,

00H,
008,
008,
00R,
00K,

008
00R
00k
000
00H
00R
00H
008
008
008
008

00K,
008,
004,
00H,
008,
00H,
008,
00K,
008,
008,
008,
008,
008,

008, 00,
008, 008,
00H, 00,
00, 00,
008, 00,
00, 008, 00,
00K, 00H, 00,
00H, 00K, OO,
008, 00H, 00,
00, 00H, 00K,
00, 00K, 00,
00H, 00H, 00H, 00K
00, 00H, 00K, 00E
00, 00K, O0H, O0H, 0O
00, 00H, 00H, 00H, 00
00, 008, OOH, O00H, 0O
00H, 008, 00E, 00H, 00K
00K, 00K, 00K, 00H, 0O
008, 005, 00H, OOH, 00K
00F, 00H, O0H, 00K, 00
00, 00H, 00H, 005, 00K
008, 00H, 00H, 00, 00H
001, 00K, 00F, 00H, 00K
00K, 00H, 008, 00K, 00H
008, 00H, 00E, 00, 00K

00H, 00H, 00H, 00H, 00K, 008, 00H, O0H, OOH, 00K, O0H, 00K

00H, OOH, 00, 00K, 00K
00H, OOH, COH, 00H, OOA
808, 00, 108, 30H, 208
00H, OO0H, 00H, 00H, 06H
008, 00H, 208
oo#, oos, ood
30H, 00H, 00R
00H, 01H, 008
07H,0F0H
184, 008

108, 108,

00, 03H,0F0H,



5880 000FE0TCO0
5800 FOTE00003R
58D0 00007F03R0
5880 FCOTCO000R
5820 00003P80P8
5900 FCOFCO301F
5910 0300RCORCO
5920 §1R8OR03ES
5930 00RCOPS0G0
5940 COTOORCORS
5950 CORS040188
5960 01F81F0080
5970 00403F81R0
5980 E07000038C
5990 01FE000000
5940 F80000001F
5980 00021FR000
5900 05FR000000
5900 FO0000009E
5980 0000007F80
5920 0TRRCO0000
5400 80000007ER
5A10 0000FFE000
5420 01FRC00000
5430 FRC0020000
5440 F807803C07
5450 800000001F
5460 000000007
5A70 FRO0003CO0
5480 ORFE000010
5490 000FRF0000
5AAD 0000002740
5AB0 8000000000
5ACO 0037400000
5AD0 000000058C
5AR0 1280000000
5AR0 0000000000
5800 0000000000
5B10 0000000000
5520 810400000D
5830 18000031¢3
5B40 040000000
5B50 0004810000
5B60 0000000120
5B70 3200000000
5880 0040046760
5890 PF800003C0
5BA0 05E800067F
5B30 0000677800
5BCO 0000000000
5BD0 0000000000
5BRO 0000000000
5BRO 0000000000

DFB

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

00H, OFH,OR0H, 7CH, O0H, OOK, SEH, 03K,0FOH, 00H, O00H,0FCH, OFH,0COH, 00H, 07
OROH, 7EH, 00K, 00K, 32H, 81H,0F0H, 00H, OIH,0FCH, OFH,0COH, 00K, OPH,0E0H, 78H
00H, O00H, 7TPH, O3H,080H, OOH, O3K,O0FSH, 1FH, 00H, OO, IFH,0COH,O0RSH, 00H, 0O
OFCH, 07H,0C0H, OOH, OPH,0B0H, 3EH, 00H, 00H, 7FH, 03H,0ROH, O0H, O3,0F0R, 1EH
00H, 00H, 3FH, 80H,0F8H, O0H, OIH,0FSH, OFH, 80H, 00, IFW,0COH,O0RCH, 02H, 018
OFCH, OFH,0COH, 308, 1RH,0C0H,0RCH, 03K, OOH,0FCH, OFH,0COH, 308, OFE,0COH,0FCK
03, 008,0RCH, OFH,0COH, 70H, OFH,0COH,O0FCH, O06H, O1,0FCH, OFH, 80H, 604, 1FH
814,078, OBH, O3H,0F8H, IFH, OLH,0COH, 3FH, 038,004, 38K, O7H,O0EOH, 7CH, 038
00K,0PCH, OFH, 80H, GOH, IFK, 81K,0F0H, 1CH, 03H,0R0, SEH, 03K, SOH, TEH, 0TH
0COH, 70K, OFH,0COH,0F8H, OCH, OLH,0F8H, 1FH, O18,0C0H, 3FH, O7H,0COH, 30K, OF
0COH,0F8H, O4H, O1H,O0FS4, 1FH, OIH, 80K, SFH, O3H,0C0H, 10, O7H,O0EOH,088H, 04
01H,0F88, 1FF, OOH, 80, 3FH, 03H,0EOH, 00H, OTH,0OH,0RS8H, 00, O0H,O0RCH, OFH
00, 40H, 3FH, 81H,0E0H, 08K, O7H,0FOH, 3CH, O0H, 00H,0FEH, O7H, 80H, OOH, IFH
0BOH, 708, 00K, 03§,0RCH, 008, 00H, 00K,O0FRK, 80K, 00K, 00H, 1F,008, 00K, 00H
01H,0REH, 00K, OOH, 0OH, 1F§, 80K, 00H, 0OH, 00K,0FOH, 1EH, 00H, OO, 00, 03
0FSH, 00H, OOH, OOH, 1FH,080H, 00H, 00H, 00H,0FFE, 00K, 00K, OOH, O07H,0FCH, 00k
00H, 02K, 1FH,00H, 00H, 00F, O0H, 3FH,O0COH, 00K, 00, OIH,ORFH, 00H, 00H, 00
054,08, 00, 00, OOH, 07H,0RCH, 00H, 00H, 00K, 17,0F0K, GOH, 00K, 00H, 1FH
OFOH, 00K, 00K, OO, SRH,0COH, OOH, 00K, OOH, 7FH,0COH, 00H, OO, 00§, 7TFH, 80K
00H, 00K, 00K, 7FH, 80K, 00H, O00H, 02H,0FFH, 80H, 00H, 03H,O0FFH,0FFE, 00, 00H
0TH,0FRH,0C0K, 00H, O0H, 3PH,OFCH, O00H, 00H, 00K, 7FH,0E0H, 00H, 00H, OIH,O0FFR
808, 00H, 00K, O7H,0FH, O0H, 00K, GOH, IFH,ORCH, 008, 00H, OOH, TPH,0FO0H, 00K
00H, 00H,O0RFH,0EOH, 00K, OO, OOH,OFEH,0COH, 00K, 00H, O1H,O0FFH,CCOH, OO0, OOK
01H,0FFR,0C0H, 008, O00H, 018,0FFH,0C0H, 00K, 00K, OLE,O08FE,0COH, 00H, 008, 00K
OFEH,0C0H, 02, OO, OO, 7H,0E0H, OFH, 0OH, 00H, 1PA,OFOH, OFH, OOH, 38H, OFH
0B8H, 07H, 80K, 3CH, OTH,O0F8H, O7H, 80K, 3CH, 03,08CH, 03K, O0H, 3CH, O18,0FFY
80§, 00, 00K, OOH, FH,0FCH, 00K, 00H, 00H, 03H,0FEH, 004, 00H, OOH, 00, TFH
0COH, 00K, 00K, 00, 07H,0FDE, 80K, 00K, OCK, 00H,O0FRH,0R0H, 00K, 07,00, 074
OFFH, 00K, OOH, 3CH, O0H, 3RH,0R8H, 00K, 03H, 80H, O1H,0FFH,0COH, 00H, 48H, 00
OFH,0FEH, 00, OOK, 10H, 0OR, TFH,O0F8H, OOK, O0H,0COH, O1H,OFE,0C0H, 00H, 164
00H, OFH,0FFH, 00K, 00, O0H, 00K, 3FH,OFEH, 00H, 00, 00K, 00H, 5PH,O0BCH, 00
00H, 00, 00K, 27H,0408, 00K, 00K, 00K, 00K, OFH, 80K, 00H, 00K, O0H, 004, 18§
80H, 00K, 00K, 00K, OOH, OFR,0COH, 00H, 00K, 00H, 00K, 67H, 60K, 00, 0OH, 00K
00H, 37H,0408, OO, 00K, 00K, 00K, OFH,O0F0H, 00H, 00, O0H, OOH, OFH,O0ESH, 00
00K, 00K, 00H, OSH,OFCH, 00K, 00H, 00H, 00K, O03%,0FEH, 00H, 00H, 00H, 00§, 008
126, 808, 00K, 00K, 00K, 00H, O, O00H, 00K, 00H, 00K, 00K, 00K, 00H, 00H, 00K
00H, 00K, 00H,-00H, 00R, O0H, O0H, 00K, 00H, 00H, 00K, 00H, 0OH, 00, GOH, 00R
00H, 00H, 00H, O0H, 00H, 00K, O00H, 00K, 00K, 00H, 00K, 00H, 00K, 00, 00K, 008
00H, O0F, 00, OOH, OO, OOH, 00F, 00K, 0OH, 00K, OO, 00K, 00H, 04K, TOH, 00
818, 044, OOH, 00K,0DDH,0RDH, 80H, T08,0CGH, OOH, 00, 0CH, 73H, 84, 18H,0C0H
188, 00H, 00K, 31H,0C3H, 00, OO0, O00H, 00K, 80H, 00H, 00H, 00K, 00K, 00H, 00K
0CH, 408, 00K, 00H, 00H, 986, 00H, 00N, 00H, 028, OLH, 00K, OOH, O0H, 00H, 00%
00H, 04, 81, OO, OO, OOH, O4H, 42H, OOH, 00K, OO, 00K, O0H, OOH, 128, 00
00H, 00H, 00H, 01K, 20, O00E, O0H, 00H, 00K, 00F, 33H, 08H, 00H, 00K, 04H, 44K
326,0C00, 00K, OOH, OOH, OOH, 8FH,0RIH, 00H, 00K, OOK, 00H, 26H,0R3H, 00, 00R
00H, 408, O4H, G7H, GOH, 00F, 00H, 00H, 00H, [DH,0CCH, 00K, 00H, 06H, 40, 274
OFFH, 80H, O0H, O8H,0COH, 00K, §FH, 784, O0H, O3, 39, O0H, 03, TRE,0C0, 008
05H,088H, 00H, 06H, TPH,0C0H, 004, O4H,0REE, 00K, 03H, 3FH,0BOH, 00, 008,0r3H
00K, QOH, 67H, 78H, 00, 00, O6H, GOH, OOK, O0H, 8CH, OOH, 00, 00K, 00, 00
00K, 00H, 00K, 00K, 00K, O0H, 00K, 00K, 00K, 00H, 00K, 00K, 00K, 00H, 00K, 00K
00H, O00F, O0H, 00H, OOH, O0H, OOH, 008, 00K, 00F, 0OK, 00R, 00H, 00H, 00, 008
00H, O00F, O0H, 00H, OO, OOF, 00H, 00K, 00K, 00K, 00, 00K, 00K, 00K, 00, 008
00H, 00H, 00H, O0H, O0F, OO, O0H, O00H, O0H, 00H, 00H, 00K, 00H, 0OH, 00H, 00K



5C00 0000000000
5C10 0000000000
5C20 0000000000
5C30 0000009000
5C40 0000000000
5C50 0000000000
5C60 0000000000
5CT0 0000000000
5C80 0000000000
5C30 00184018FD
5CA0 0000610000
5CBO 23E0000000
5CC0 1800000000
5CD0 0C00222300
5CED 1000000000
3CF0 0000600000
5000 0000000FE0
D10 8000000003
§020 3FFO007C00
5030 000FFCOOIF
5D40 600003FEQD
§D50 00100003P8
5D60 00F8000007
5070 POOR8OFOOO
5D80 OF807COTS0
5D30 303E01F01E
5DA0 01COFBOFS0
5DBO 780EQTCO7C
5DC0 03C0703E03
5DD0 E03COTO3ED
5DE0 TEQ3COTO0LR
5DFG 0TE03COT01
§E00 E0TCOLCO60
SE10 3BOTCOIS0E
5820 07C0FCOT81
5E30 40R81FOOFO
5E40 303E0TR03S
SES0 OCOF8IFSOR
5860 0101E03E01
5870 80807CIF00
§E80 EO0OIEOTCO
5E90 78080F81R0
5EAD 380203R07C
5EBO 07T0000F81F
§ECO 01CO001FO0T7
SEDO 80380007C0
5ER0 FOOFO000FS
SBRO 1R00600007
5F00 B0OTC018000
5F10 03B07C0180
5F20 0000F81FR00
5F30 01800001R0
§r40 7CLFS0E000
§F50 C020043E0C

DFB .

DEFB
DEB
DFB
DEB
DFB
DFB
DFB
DFB
[FB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB

00K, OO, O0H, 00X,
00H, OOH, 00H, OOH,
00H, 00H, 00H, 00H,
00, 00R, 00H, 00H,
00, 0OH, OOH, 0O0H,
00H, 00K, 00H, OO,
00H, 00H, 00H, OO0H,
00H, 00H, 00K, 00K,
00, 00H, 00H, OOH,
00H, TRH, TRH,OF8H,
00, O0H, 00K, 00H,
00, 00H, 20H, 00H,
80, 00H, 00H, 80H,
00H, OOH, 104, 10H,
004, O0CH, O00H, 00H,

00H, 00K, 00K, 00H, 00H, 00H, 00K,
00H, O0H, 00H, 00K, 00K, O0H, 00K,
00H, 00H, 00K, 00H, 00H, O0H, 00,
D0, O00H, 00K, 00H, 0OH, 00H, 00,
00H, 00K, 00K, 00H, 00H, 00K, 00,
00K, 00H, 00K, OOH, 00K, 00, OOH,
00H, O00H, 00H, 00K, 00K, 00H, 00,
00H, O00F, OOH, OOH, 0OH, 00H, 00K,
00H, 00H, 00H, 00K, 00K, 00H, 00,
00R, 18H, 40K, 18%,08DH, 00K, 00K,
00H, 00K, 61H, 00H, 0OH, 00K, 00K,
231,0808, 00K, 00H, 00H, 00R, OCH,
18, 00, 00, O00H, OOH,0C4H, 424,
0CH, 00H, 22H, 234, 00K, 00K, 00,
108, 00K, 00H, 00K, 00H, 008, 00K,
00R, O00H, 60K, 00N, 00K, 00K, 00K, 03H,0BOH, O0H, OO, 00K, 00H, 07H,0E0H, 00
00H, O0H, 00K, OFH,O0EOH, 00K, 00H, 00K, 00K, TFH,0CDH, O00H, 00H, 00K, 00H,0FFH
80, 00H, OOH, 00K, O3H,0RRH, 00K, 03, 80H, OOH, OFH,0FCH, 00H, OFH, O0H, 00R
3R, 0B0K, 00H, 7CH, 00K, 0OH,O0FFH,0COH, O00H,0F0H, 00H, 03H,O0FFH, 00H, 03H,0COR
00, OFY,OFCH, 008, 1FH, 004, 00, 3FH,0EOH, O0H, 7CH, 00K, OOH,ORFH, 00H, 00H
608, 00H, 03H,0FBH, 00H, 03K, 80K, OOH, 1F4,0F0E, OOH, 126, 00H, 00K, TRH, 00K
00H, 108, OOH, 03H,0R8H, 00K, 00K, 00K, OO, 1FH, 80K, O4H, O00H, 00, OOH,0RCH
00, 0P8, 00H, 00N, O7H,0C0H, OFH, 00K, 70H, OO, 32§, OOH,OFSH, O7H, 00H, O1H
OFOH, OFR, 80K,OFOH, OOH, IFH, OOH, 78§, OTH, 80H, 40K,0FSH, O7H,0COH, T8H, 048
0FH, 808, 7CH, O7H, 808, 208, TCH, 03,00, 3CH, 03K, 07H,0COH, 3EH, 03H,0COH
30K, 3B, O18,0F0H, IRH, 01N, 81K,0F0H, IPH, OIH,0B0H, 18H, 1H, O0K,0F0H, OFH
01H,0C0R, 0884, OFH, 80H,0ROH, ICH, OFH, 80H,088, OTH,0C04,0C0H, 7CH, 07H,0C08
788, OBH, O7H,0C0H, 7CH, 07H, 80K,080H, 7CH, O7H,080, 388, 024, 03H,0E0H, 3B
038,0C0H, 708, 38K, 03,0804, 3CH, O7H, 034,080, 3B, 034,0COH, 70H, 3BH, 07H
0BOH, 3CH, O7H, 03H,0E0H, 3B, OL,0COR, 70H, IFH, 03%,0E0H, ICH, O6H, OIH,O0F0K
18, 03R,0C0H, T0H, 1FE, 034,080H, 3CH, OTH, OLH,0ROH, 3BH, 018,008, GOH, 3F
0TH,0B0H, 3CH, O7H, O1H,0ROH, 3EH, O3H,0C0H, 60H, 1BH, O7H,0COH, 3CH, O5H, Ol
0EOH, 7CH, 01H,0COH, G0, 388, 07H,0CO, 3CH, 07H, 03H,080H, 7CK, 03K, 80K, 20K
3BH, 07H,0C0H, 38H, OBH, 03H,080H, 7CH, OTH, 80H,0C0H, 3EH, ORH,O0COH, 78H, OCH
07H,0C0H,08CH, 07H, 81H, 80H,0R8H, 1F§, 80H,0PSE, 188, OFH, 81K,0R0H, OFH, 01K
401,0R8H, 1FW, 00K,0ROH, 188, IFH, 03H,080H, 184, 03K, O1H,0R0H, 3EH, 03H,0E0
306, 3EH, 07H,080H, 38H, 02, 03H,0COH,0F8H, 034, 80H, O00H, TCH, OFE,0C0H, 78H
OCH, OPH, $1H,0P8H, OFH, OOF, 00K,0F8H, 1FH, O0H,ORO0H, 00, 1RH, 03H,0B0H, 1EH
01H, O1E,080H, 3EH, Q1H,0COH, 00N, 3BH, OTH,0EOH, 38H, 00K, 07H,0C0H,O0RSH, 03H
804, 80H, TCH, 1FH, OOH,OFSH, OOH, OFH, 81H,0ROH, OEH, O00H, OIH,0R0H, 3EH, 00
0B0H, O00H, 3K, O7H,0COH, 3CH, 064, 03,0804,0R8E, 07H,0C0H, 40H, 7CH, OFH, 808
18, 088, OFH, 81H,0R0H, OEH, 00K, O1K,0F0H, 3BH, OO, 308, 10H, 1RH, OTH,0E0H
386, 026, 03H,080H, 7CH, 03,0C0H, 40K, 784, OFH, 80F, 18§, 04H, O7H,0CIH,0PSH
07H, O0H, OOH,0FSH, 1FH, OOH, 508, 10H, ORH, 03H,0P0H, OBH, 00H, 018,0F0H, 3gH
018,0C0H, 00, IFH, 07H,0C0H, 1CH, 004, 03H,080H, 7CE, 03H,0COH, 004, 7CH, OFR
801, 38H, 00K, O7H,0COH,0F8H, O7H, 80K, S0H,0S§, 1FE, 80H,0F0H, 00N, OFH, 81
OFOH, OFH, 00H, 00H,O8H, 1FH, 00H,0E0H, 00K, OFH, 81K,0POH, OTH, 00, 00H, 78H
1FH, O0H, 60K, 00K, O7H,0CIH,0F8H, 05K, 0O, 00K, 3CH, OFH, 80H, 388, O4H, 03N
0B0H, 7CH, O1H, 80K, 00, 1P, 03,080, OCH, 00H, 00H,0PSH, IFE, 00H, 308, 00K
03,0208, 7CH, O1H, 80H, O0H, OFH, 81H,0F0H, O4H, O0H, OOR, 3BH, 07H,0C0H, 488
00H, 00H,0RSH, 1FH, 00K, 108, 00K, O1,0R0H, 384, 03, 00H, 00K, OLH,0R0H, 7CH
018, 80F, O0H, O1H,0FOH, 7CH, 03K, 80H, OOH, O0F,OROH, 384, O01H,0C0H, 00H, 00H
1cH, 1FH, 80H,080H, 00H, 00, 1FH, O7H,O0FSH, 1CH, 00, 804, 03H,0E0H,0FEH, O3
0COH, 20H, O4H, 38H, OCH,O0P0H, 388, 024, 80H, 00H,0FOH, 07H,0COH,O0R0H, OEH, 00K

00H,
00K,
00H,
00H,
00K,
008,
00d,
00H,
00H,
00H,
20H,
00H,
114,
00H,
018,

00, 00H, 00H, 008
00H, 00H, 00H, 00R
008, 00H, 00, 00R
00H, 00H, 00K, 00K
008, 008, O0H, 00K
00H, O0H, 00, 00R
00H, O00H, 00K, 00
00, 00H, 00H, 00K
00, 00K, 00H, 00K
00, 00K, 00H, 00
008, 008, 00H, 00
00§, 10K, 00K, OOH
026, 008, 00K, 00
00H, 00K, 00, 028
888, COH, 00H, 004



5F60 03BOIRO1RO
5F70 07803C0600
5F80 0078000000
5§30 01EC000000
5F40 C007800800
5FBO 00F0000600
5RCO 00C7000000
5FD0 -0000000000
SFE0 0000000000
5FFO 0000000000
000 0000000000
§010 0000000000
6020 0000000000
6030 0000000000
6040 0000000000
6050 0000000000
6060 0000000000
§070 0000000000
6080 0000000000
§030 0000000000
§040 0000000000
6080 0000000000
60C0 0000000000
§0D0 0000000000
6080 0000000000
§0F0 0000000000
6100 0000000000
6110 0000000000
6120 0000000000
6130 0000000000
6140 0000000000
6150 0000000000
6160 0000000000
8170 0000000000
6180 0000000000
§130 0000000000
6140 0000000000
6180 0000000000
160 0000000000
6100 0000000000
6180 0000000000
§1F0 0000000000
6200 0000000000
6210 0000000000
§220 0000000000
§230 0000000000
6240 0000000000
6250 0000000000

DFR

DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB

DFB

DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DEB
DFB
DFB
DFB
DFB
DFB
DFB

03H,0B0H, 1FH, O1H,0R0H, 38H,

07H, 80H, 3CH, 0GR,
00H, 78H, 00H,0C0H,
01, 0RCH, 00H, 00K,
0COH, O7H, 80H, 08H,
00, 0F0H, 00H, 06K,
00H,0C7H, 00K, 00H,
00, 00K, 00H, 00K,
00, 00H, 00H, 00K,
00§, 00K, 0OH, 00,
00H, 00K, 00K, 00K,
00, 00K, 00K, 00,
00H, 00K, O0H, 00,
00§, 00K, OOK, 00,
00H, 00H, 00K, 00K,
00H, 00, OOH, 00K,
004, 00E, 00H, 00,
00, 00H, 00, 00K,
00, 00F, 00K, 00K,
00H, 00, OOH, 00H,
00, 00H, 008, 00,
00H, 004, O0H, 00K,
008, 00H, 00H, 00,
00, OOH, OOH, 00,
00H, 00, 00H, 00K,
008, 00H, 00H, 00K,
00H, 00H, 00H, 00K,
00H, 00K, 00, 00,
00, 00H, 00H, 00,
00H, 00H, O0H, 00K,
00, 00, 00H, 00K,
00H, 00, DOH, OOH,
00H, 00, 00H, 0O,
00, 00K, 00, O0H,
00H, 00, 00K, 00K,
00H, 00H, 00H, OOH,
00H, 00H, 008, 00H,
00, 00K, 00K, 00K,
00H, 00H, 00H, 00K,
00H, 00H, 00H, 00,
00H, 00H, 00, 00K,
008, 00H, 00K, OO,
008, 008, 00H, 00K,
00H, 008, 00H, OO,
008, 00H, 00, 00K,
00H, 00, 00H, 00K,
00H, 00, 00E, 00K,

00K, 204,
00H, IEH,
001, 3CH,

008, 83H,0COH, 1FH, 008,O0FSH,
1CH, 018,0E0H, 074, 80, 38,
00, 78H, OLE,0F0K, 038, OO,
00H,0EH, 00, 3CH, 00H, 00R,

00H, O1H,0R3H, 00H, 3CH, 00K, TCH, 00H,

00H, 00K,
008, 008,
00H, 008,
00K, 00H,
00K, 008,
00, 008,
00H, 00,
00H, 008,
008, 008,
00H, 008,
008, 008,
00K, 004,
00H, 008,
008, 00H,
00K, 00K,
00K, 008,
00H, 00H,
00H, 008,
00K, 008,
008, 00F,
00, 008,
00K, 008,
00K, 008,
008, 008,
008, 008,
001, 008,
00K, 00H,
004, 008,
00K, 00K,
00K, 001,
00K, 008,
00K, 008,
00H, 008,
00, 008,
008, 00H,
008, 008,
00H, 008,
008, 008,
00H, 008,
008, 008,
00H, 00K,
00K, 008,

00H, OFH, 78H, OO, 01K, 80H,
00%, 0OH, 00K, 00K, OOH, 00H,
00H, 00H, OOH, 00H, OO0H, 00H,
00H, 00K, OCH, 00K, 00K, 00K,
00H, OOR, 0OH, 00H, 0OH, OOH,
00H, 00H, 00H, 00#, 0O0H, 00H,
00K, 0OH, 0OH, 00K, 00K, 00H,
00#, 00, OCH, 00§, 00H, 00K,
00k, 0CH, 00H, 00, OCH, OOH,
00k, 00H, O0H, 0OH, O0H, 00H,

18H, 00K, 0CLH, 080K
00H, O7H,0COH, 1BH
008, 3CH, 00H,0R8H
008, OFH, 208, 3BH
00H, 00H, O7H,0R8H
00H, 00H, 00H, 00K
00H, 00K, 00H, 004
00H, 00H, 00, O00H
00§, 005, 00H, 008
00H, 00H, 00H, 00K
00K, 008, 00, 00K
00H, 00H, 00K, OOH
008, 00H, 00H, 00§
00H, 00H, 00, 00H
00H, 00K, 00K, 008

00K, O00H, 00H, 00K, COK, OOH, OOH, O0H, 00K, OOH

00, 00H, 00H, OO, 00K, OOH,
00H, O00H, 00H, OOH, 00K, OOH,
004, 00K, 00H, 00H, 00K, 00K,
00H, OOH, 00K, 00H, OOH, OOH,
00, 00H, 00H, OCH, 00K, OOH,
00K, 00K, 00K, 008, 00K, OOH,
00H, 00H, 00K, 00H, 00H, 0OH,
00, OOH, OOH, 0OH, OOH, OOH,
00, 00K, OCH, 00H, 00H, O0H,
OB, 00K, 0OH, 00, 00K, 0OH,
008, 00H, 0OH, 00H, 00K, OOH,
00H, 00K, OOH, 00H, OOH, 00H,
00H, 00K, QOR, OOH, 004, OOH,
00H, 00K, 00K, 00H, 00, O0H,
00, 00N, 00H, 00, 00X, 00H,
00H, 00H, 0O0R, 00R, OOH, 00H,
00%, 00H, 00H, 004, 00H, 00H,
00H,- 00H, QOH, 00K, 00H, 00H,
00K, 00H, OOH, 00H, 00H, 00H,
00H, OOH, OO0H, 00H, 00H, OOH,
004, 008, 00H, 00K, 00H, 00H,
00H, OO, 00K, 00H, 00H, 00H,
00, 00K, O0H, 0CH, OOH, 00H,
00H, 00H, 00H, 0O, OOH, 00H,
00k, 00H, 00H, 00H, 00H, O0H,
008, 00H, OO0H, 00H, 00K, 00H,
00K, 0O0H, 00H, 0O, 00H, 00K,
00K, 00H, 00H, 00H, 00K, OOH,
004, 00H, 00H, 00H, 00H, 00H,
00H, 00K, O0H, 00H, 00H, 00H,
00, 00H, OOH, OOH, O0H, 00H,

00, 00K, 00K, 00K
00K, 00H, 00K, 00R
00H, 00H, 00H, 008
00H, 00H, 00H, 00R
008, 008, 00H, 00K
00, 00H, 00H, 00K
00f, 00H, 00H, 00%
00K, 00K, OGH, 008
008, 008, 00H, 008
008, 00H, 00H, 008
00H, 00K, 00H, 00f
00H, OO, OOH, 00K
00H, 00F, 00E, 008
00H, 00H, 00H, 00K
008, 00H, 00K, 008
00K, 00H, 00H, 00K
00K, 00, 00H, 008
004, 00H, 00H, 00K
00, 00H, 00H, 008
008, 00H, 00K, 008
008, 00H, 00H, 00§
00H, 00H, 00H, 008 -
00H, 00, 00H, 00K
00H, 00K, 00H, 00H
008, 00H, 004, 008
00H, 00H, 00H, O00R
00H, 00H, 00H, 00R
00H, O0H, 00H, 00
008, 00E, 008, 008
00H, 00H, OOH, 00K
00H, 00H, 00H, 00H

00H, 008, 00F, 0OH, 00H, OO, 00H, 00H, O0H, 0OH, 00§, O0H, 00K, 008, 0OH, 00K

A



8000

8000
8001
8002
8003
3004
8005
8006
8007
8009
8004
3008
800¢
8012
8013
8014
8015
8017
8018
801F
8023
80217
8028
8028
8033

0000

ORG

8000H

323222223223 23323 3322323313323 82221

]

'

All buffer for operation

: e

233332 23332233333313222322332223232231

RINGCNT:

LASTHR:

LASTHIN:
LASTSEC:

BLINK:
FHROUR:
STSFAG:

NOWBUFE:

KEYIN:
COUNT:
SU¥:
GET:
EQUIP:
STAT:

WCONTRL:
NOWTINE:

TINRL:
TINE2:
TINE:
TINES:
TIHES:
TINEG:
TIHET:
TIKES:

DE§
DES
DFS
DFS
DFS
DFS
DES
DF§
DFS
DFS
DES
DES
DES
DES
DES
DF§
DFS
RS
DFS
DES
DFS
DES
DR§
DES

END

B N T T - T e T R g R SO

;Ring counter buffer

;Last Hour buffer

;Last minute buffer

;Lagt second buffer

;LCD Blink buffer

iRirst Hour buffer

iSystea flag buffer

Now equipnent buffer

;Heyin buffer

;Counter buffer

'Summation buffer

;Pagsword Getting buffer

;Equipment buffer

:0n - off statistics buffer

iControl word buffer

Now time buffer

100 - off tige buffer of equipment 1
«On - of f time buffer of equipment 2
10n - off time buffer of equipzent 3
:0n - off time buffer of equipment 4
i0n - off time buffer of equipment §
0n - off time buffer of equipment 6
:0n - off time buffer of equipment 7
;0n - off time buffer of equipment 8



0183
0407
8004
0618
0283
0385
0462
0258
0360
0741
06CD
0818
0211
0373
0648
0595
047F
010
0D40
0070
0CF8
0D04
080

0834~

0ADS
0BA2
0676
087E
0ARS
8005
05EL
054D
0ABF
0609
0683
06CA
0DD4
0801
8003
0735
0043
0815
0713
0917
08AE
01EE
02F0
03r2
070
061
0692
0054
0080
0044

ALARY
ASCING
BLINK
CHECK3
CHR3IRET
CHE6RET
CGRXCLR
CHEE3
CHEEG
CHEEND]
CHEH_ON
CHRY2
CHEON3
CHEONG
CHKPYD
CLRFAG
CONTRL
DATALD
DATALS
DATALG
DATA4
DATAT-
DATAERR
DETIKE
DLATHA2
DT2
ENDCHEY
ENDDONE
ERRSND
FHOUR
GETCODE
GETPWD
HAHA
HEIRST
HSECOND
R_ONTINE
KEY

“EBYSND

LASTSEC
HRIRSTI
HIN
H_OFF
NEXT_ON
NOT59558
NOTCON
0FF1
0PR4 -
0PFT
0FFH1
oAl
ONTINE
PAC-
PDATA
PEC

0198
0DED

0199

0207
0309
0408
0182
0284
0386
0830
0954
015
02¢7
039
0729
0384
3004
0020
0250
0CF0
0CEC
0008
088D
04D1
0870
0846
075
0590
0DE
0090
0657
0519
0AC3
017
0101
081D
8009
8001
0ADF
0824
013¢
0126
0552
088
8001

0244

0346
0448
0785
0485
0674
0DEC
0034
0084

ALNEND
ASCTAB
CHECK
CHE1RET
CHE4RET
CARTRET
CHER
CHER4
CHER
CHREND2
CHRERYTIHR?
CREON1
CHEON4
CHEONT
CHRTIHE2
CLRSCR
COUNT
DATALL
DATAL4
DATAZ
DATAS
DATAS
DELAT
DLAYHA
DSPLCD
D13
BNDCHK2
BNDRING
BRRTAB
RRONT
GETDATA
GRTRING
HAEAL
RFIRST?
HSECOND
IRITLCD
RBYIN
LASTHR
LBV
HRIRST2
HSBCOND1
H_ONTINE
NOT23
HOT59R
NOWBUFE
OFR2
OFFS
ORFS
OFFTIHE
 QLDSONG
*0VERS
PASSWD
PC
PREAD

0A2E
0414
0607
025D
035F
0461

0208

0304
040¢
0788
0943
0218
031D
041F
0115
047
0CEC
0030
0050
0CR4
0000
0D0C
0891
04D3
098
042D
0478
8012
0AlG
800C
0500
0838
0ACA
0044
0788
0031
0402
8002
0100
0041
0828
0802
0564
0904
8015
0204
03¢
034D
0788
0758
0050
0030
0040
0082

ASCII
BCD
CHECK?
CHR2RET
CHRSRET
CHRSRET
CHREY
CHEES
CHEBS
CHRHOUR
CHRRBYTIKE}
CHRONZ
CHEONS
CHRONS
CLEAR
CLRTIHE
DATAL
DATAL2
DATALS
DATA}
DATAG

DATAS

DRLAY1
DLATEA!
D1
BHDBCD
ENDCHRCLR
BQUIP
FBCD

R
GETDTH
6010
HARAZ
HOUR
B_OFF
INIC
KRYINC
LASTHIN
KATN
HILLT
HSECOND?
NEXT_ORR
NOT5S
NOTS9SE .
NOWTIHE
0FF3
OFF
OPFCHE
OFFTINRL
ONCHE

PA

P

PE

PSING

4



0647
0843
. 0A$D
0520
0571

0%2C.

08¢
0883
0457
046C
8013
A000
0C5¢
0csce
0CBC
8018
021
8033
0AEF
06D
3260
5660
0439
0451
012D
0853
0174

PHDEND
READ
RING

RINGCLR

SAVRING
SCANKI
SCANK4
SHOW
SOUND
SOUND3
STAT
SYSSTR
TAB2
TABS
TABS
TINE2
TIHES
TIHES
UF0
VDATAL
VDATA4
VDATAT
VOICE2
VOICED
HORK
WRLINE
WRKASK1

0000
0093
0488
8000
0428
0875
09EA
0036

0459

0472
8008
0¢4C
fc6C
009¢
0cee
§0LF
8028
0811
0AF]
1460
3E60
0435
043C
0453
0B4A
0864
0630

PUDLAY
REAR
RINGBE
RINGCNT
SBCD

SCANK2

SCANKS
SNGTAB
SOUND!
SOUND4
UK
TABI
TABS
TABG
T4BY
TINE3
TINES
TITLE
Uro1
VDATAR
VDATAD
VOICE
VOICES
VOICED!
WRBYTE
WRLH
WRONG

0002
0DAG

0598 .

013E
08CE
0980
0042
0476
0469

0449 -

8006
0cDC
0c7e
0CAC
o1t
8923
802F
0443
CAFT
2660
4460
0431
0445
8014
0BG6
0178

PUDLAYY .
RIBAY
RINGCHK
RTC
SCANE
SCANK3
SEC
SONG
S0UND2
SQUAVE
STSFAG
TABLO
TAB4
TABT
TINE!
TINE4
TINB?
TONB
Uro2
VDATA3
VDATAS
VOICEI
VOICE4
HCONTRL
WAL
HRNASE
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54244 /74244 Octal Buffers/Line brivers/Lina Receivers : : T

Schitky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Packege Package Package Package Package | .
Device T Device Type Device vice T v
YPoTC TR MEF YPe [ETRImEF] O°Vie® TYP TToTmEr] DoV TP (TR mEr] oV TV [CTP [Wkr] -
T L) 3 i
. ¥ EN1A_ 5700 TN E
FAIRCHILD : - — : -
MOTOROLA . 7
NSC :
PHILIPS
SIGNETICS : -1
"SIEMENS - - _l:
FUNTSY | - - - - i
HITACH
[ miTsuBisH :
NEC
TOSMIBA . 3
Tiectrical Charscteristics SNB4LS244/SNT74L.5244 - ) .
adsolute maximum ratings over opersting free-alr lemperalure tenge H H View
Supoly voitage, VOO v Operating. free q SNSILS| 88°C 1t 128'C p Pin Asmgnment (TOP )
- §_input. vol . 5.8V tomperalme ¢ SNML U'C 1 e
mémilg i W Biotens tamperie Tenmy WG 1. ¢ \ < OB '
resommended eporating sonditions
LEBALS244 SNT4LS244 Dot 7 .
MIN_ NOM _ MAX [MIN _ NOM — MAX ' ey N
Supely volisoe. VGO 45 s 8.5 ]a.78 [ YIS A
High-level oulput current. SON 12 19 ma wliv]l fu] {o]lle]lje]lin] Jo]l el (e
Low-tevel eutout current. 10L [H W mA -7 B
T_(v_gum-np fiee-pw temperatwre, YA [T [} 0 0 ' ﬁ ? . Y BN
: eloctrical chardcteristics over recommended opersting / R :
free-ajr tomperature range (unless otherwise noted) \ /( /'C (1 . B
PARANEYZR "1 vesv conpitions ¢ SNTALS | iy ' TN ! :
MIN_TYP{ MAX )
Vin__Wigvievel vodt voltage B v 030 . 0 1 5P . -
Vi Lowsevel oot voltage : e8] v 3 P |
vix__irout s vohyge Yoo oMiN. o~ lbma LA oo sNBALs2M N SNTaUs2M4 L, N) i
“Hpierens(VT ¢ = VY - ) VOO =MIN o1 04 v = »
A 3ca~vum. :Im'“iu' 2.4 34 . f R A
L = ViLmas, IOH ™ - * i . .
v Hoghvievel cutpsl voltsge ' R
o veC=MIN, Vin=tv, Y1 . ‘ 4 RN S
VIL=0.8V. 104 vMAX ¢ : .
. Voo=MiN, [ig = itmA ‘ta i e
VoL  Lowevel cutput voitage i, v . .
Vi =V mar | lgL =24ma t.8
tozu %’;m Voiage apomet Voo =uax. [Vomz. = v . :
1 - & . ’
lozL Ot gy suimt 3 'v:t-v“,nn Vo=~0.4v ape d .
Rl mddl .
" | cutenl a1 manmm Voo =MAX, V=tV o1l ma 44
uy  teg-level ingat current, VEOCMAX, V=2V n| wa : .
[ vLowtevel moul aurmemt VGC=MAK,  Vi| =04V "t 2] mA . -,
108 Shori-grout autpul curtent @ [ VGG SMAX ~ah D g RN
Outputs hegh Vog =Max Y] 3 - ) R
Outputs fow L8200 ' n [ '
] i
oc  Supely cortem — - Gutputs open mA ) R B
m"’;‘" LS4 2 & S K
switching characleristics, Voo A Ta 2%C 1
PARAMETER TEST CONDITIONS - |MIN TYP MAX]UNIT -1
LU mgviows oumat . e : ‘ , b
Pronaganon geiay tme, CL=F, R -ts10, b
1PML  puga-to-tiw-trvel output s'.'. e 2 L . IR B
1020 Oulpu! ecad's Lt 1o low tevel I M s
1PZH_ Oulpu) enable tms to fph tevel (3 D] e | ° - .
. Ouvtoui @ sade e | . . ' :
Pl frran o et Gy =8F, g <651, i Bl m . .
(. :m;.ﬁ,:;nm See Note 2 . 0 wl .
1For omdtinn own gs MIN or MAX, use the ! ulm.,." ondet d opevatiy) 3 - o T
S AN tymeeal walues a°e a1 Voo BV, T INC e

ONot move Than oon ouliul should e shivied 1 3 me and Gwahion of the BRTGILE" Sauid ot excaed one sentnd P L
NOTE 2 ' Load oroul and viniage wave lrms gre shown on paye 314 ' . L




54373 /74373

.Octal D-Type Transparent Latches énd Edge-Triggored Flip-Flops ~ *~ '

Schottky TTL. . High-Speed TTL Low-Power Schottky TTL Standard TTL LLow-Power TTL
. ' Package | Package ! : Package Package Package
. Device Typs Device Type Devige T Device T Device T
. Jad DD kel A EIT P e TP IM]CP e rcIPImIcE YPe TP MIcH
T SNS4S I ) SNSILS3IN pal |
* SNTLS)TS S DING] SNTLSSTY 3§ TIN-fY
FAIRCHILD
MOTOROLA -
NS.C ;
PHILIPS 3
SIGNETICS
SIEMENS
L]
FUJITSU
HITACH
MITSUBISH —
NEC
TOSHIBA
Electrical Characteristics SN54LLS373/SN74LS373 : Yopn
f Pin Assignments (Top View)
absolute maximum ratings over operating free-air tamperatire range ) B
Susoly volage. Voo V| Operating free-an SNSILS| -35C to IST | N LR 9] PO S B twasinu  swamyon
“roul voiiags TV _ | tamperature range SNTULS 0C to_Mt | Blisjsjnjuljulisiiaye 0 veAMA ST
Siorege lomperature renge 85T to 15T ﬁ'-ﬁ @ ﬁ .
A . . . R
recommend operating cenditions .
L P
SN84LESITI SN74LSITI UNIT : . +
- [MIN_NoW qu!um NOM_MAX F I
Susply venage, Vg [X} 5 5341 8 8@ v ninininiD0nG oo | H qARS
~gh-tevet utout current, tow 1 ~2.8| mA = o e st g S ;
Mounelaval sipit voitage, ' Ju [XH 58] v Ay Y m- o G-U-O' -
| Ctock enable tgh | 18 Yo . BNs4 ) LS TRAKIPARINT LATCHIS
Pulse wath, 1y [ Cinck onabie mgn| 15 T a8 Wln SN743373 U, 1) i
Seotwp_tire. 19y TyP (X3 0l ns "
Hold ture. tngq _ 10} 107 ns . ket
Operating ‘see-ay temporasse. Ta -85 12 9 (T i vnmt::::lumn
elactrical characteristics over recommended operating frae-air .
temparature range {unless otherwise noted .
PARAMETER TEST CONDITIONSE [MIN_ TYpt MAx JuniT] ”
dig___ M grisvel nout viase [] . v
ATy Loaciavel mpul «l3Ge 08 Vv
Yk lrout olamp voliage Vo =MIN, Nie—18mA o -1.8] V N
N ; VGO =MIN, Viymav, * " m_ .
VoW  Mgnelevel outpul 1<itage Viy =V mm, Aoy =MAX | 24 34 v
Vg = MIN, : W/ g
o Lracavel output Latage Vin =y, tor, w2mA 0.3 08, Vv q -
Vi =V max n
. Qt-state outuut custent, Ve =MAX. Vi <2V, L]
OIM 1\ nemvel vuitage 350'ed vo . n; A » :
\ Ott-state outpu! ctent, Vg6 ~NAK, Vig=2v., _m‘ N a [C I
O2L (4. avel vailage s:cied Vo v0.8¢ & -
oo e Vgo=MAK. Vjav 21| ma o !
b L DR - [}
Tiq | gavavel mpul swrent Ve§ =AY, V=0 W D bl
Ty Liavovel mpul ot et Vgo =MAR V=0V —0.8| mA it} = '
tns__S-oricacun it carent § | VGO ~MAX -3 ~130] @A o s
Vo =MAX, wa .
1o Secply current Output sonwrol a1 1.4V tl.Sln u o) ma
(1 .
N PRRAALETINIRN. [
switching characteristics, Vgc=8V, TA=28C . 9 ! -
paRAvETER | FROM To TEST CONDITIONS |MIN TYP MAX{uNiT 2 .
C{(INPUT) [OUTPUT) | L 5
Tras N | MH2 )
:::: Data Any Q - L] :: t s m
- Cp =430F, Ry =881, 118}
L] Gout or any @ | See Notes 2 and L 04 ns g . :ql
[ erap'e 18 30 [15.)
P2y Output Ay 0 18 38 ns ’
PZL Control v 3 38 I‘N:‘ul%_
1Py Oultwt sy 0 Cp =%F. 9_=66M. 1] 2 .
15 7 . Conte i See Note 3 18 B ™

TFor cond 1008 shown 85 \UN or MAX, use the anpropriate valud specitied under veenmtm
operat-rg Jondifions,

A0 Noads vB0s @13 81 TOy Y. Ty 228C. .

$hot vore an Lra duDW! Should 08 ShOrted St & Lme and dutation 81 tho shert Gugut should
01 orzesd one sR0ond,

NOTES: 2. Maumum glonk (requancy 18 tesief wth all outputs udsd,
3. Ses lead crowrts and wavaforms o3 page 3-1.

fmgr Smaumum clock frequency

1pLM S praoayain delay fima, low-to-hgheisse! aulput

tpHL 2proragaton delay time, Nigh-(o-low-ievel Ritput R

1P ZH Moutput enablo time to hugh level -

tp2L Joutout enadis time 10 low level

tp12 Woutout disable time from fugh lovel |

1P Z Foutpul disable ume from low fave! S
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LM386 Low Voitage Audio Power Amplifier

General Description

The LWM3BE B a powe: amplilier desighed (o use in low

«litage consumer applicetions The gam is internal’y set 10

20 1t teep externe! parl count Iow, byt the edd:ho’ 0 8N

exleme’ resistor and cepacitor between ping 1 ans E will

iv>-gese the gain 12 any value up to 200. '

The inputs bre ground referenced whit the outpul 18 #lto-

mslcally based 1o one hall the supply voltage The gues-

ten! ptwe: doain 15 onhy 24 millwetls wher, ppeating rom 8

€ voli supp'y, meking the LM3B6 idea! for Latiery opetation.

Features

s Estery operetion

8§ Winimum externe! paris

& Viide supply voltage range
8 Low gquiessent curent desin

£V-19V o BV- 18V
4 mA

B Voltege guing from 20 10 200

B Ground *elerenced input

® Sell.centering oulput quiessen! volipe
» Low distortion

8 Eight pin dual-in-line pachage

Applications

B AN-FI radic umphiers

8 Porteble tape pleyer amplifiers
8 Inte‘c.oms

8 TV sound sysiems

B Line drivers

8 Ultrasone drivers

B Smal servo dnvers

8 Power converters

Equivalent Schematic

.

and Connection Diagrams

' Dust-in-Line anc Small Outline

' a Al Pechages
A
] :‘ B d) Sk b o cam
19085 Do
3 """"[ ,
E,’h tain (1) : SINSY® e (07088
1
_é Voo s ilghy® -—’- -.—— 'Y
NS [ o
" v #ed
Top View
Order Number LM3s8M-1, ,
LMIOEN-1, LM3BEN:3 or LMIBEN-4
Y2/ A See NE Packege Number

Typical Applications

Amplifier with Galn = 20
Minlmuyrm Parts

-

Tore 8783

CREQ e 13 L0580 paly

o t NOB
T eErEe MOEL o E

Ampiltier with Galn = 200
Uy

Y

ALY 13 ET]
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tbsolute Maximum Ratings

) Militemy’Aerospace specitist devices sre required,
contect the Neations! Semitonductor Sales Office/
Distributors for avalisdility and specifications.

Supp'y Volsge (LMIBEN.1, -3, LM3IBEM-1) 15V
Supply Voltape (LM IBEN-4) 22V
Fachege Dissipation (Wate 1) (LMIBEN-L) 1.25W
input Vo'lage 204V
Stovege Tempereture ~85'Ctz = 150°C

Crerating Tempersture C1o ~70°C

Electrical Characteristics 1, = és-c

Juncion Temperature -« 150°C
Soldering information *
Dualin.Ling Pachage
Solguring {10 sec) - 260'C

Small Outine Pachege .
Vapo: Phese (67 8ec) + 21%C
intgred (1§ set) = 220°C

See AN-45D “Su-tace Mounting Methods ang Ther Etect
on Product Righabiity™ for other methods of soldering sur-
face mount devices.

Parameter Conditions Min Typ Max Unlts
Operating Supply Vottage (Vs) ’
LI23BEN-1, -3, LIA3BEM-1 4 12 v
LW3EEN-4 5 18 v
Quieszent Current (Ig) Vg = &Y, Vi = 0 4 8 mA

Output Powet (Pout)

LN.3BEN-1, LM3B5M-1 Vg = €V,R, = Bf1, THD = 10% 250 325 mw
LM3BEN-3 Vg = §v.R_ = B{1, THD = 10% 500 700 mw
LM 385N Vg = 6V, R, = 3211, THD = 10% 700 1000 mw
Vallage Garm (Ay) Vg = EV,{= tkHz 26 dB

10 uF £om Pin 1158 46 d8

Eenswidth (BW)

Vg = EV, Ping 1 ang B Opan 300 KMz

Tota! Harmonic Distortion (THD)

Vg = 6V, R, = 81, Poyy = 125 mwW
{= 14¥2 Pins 1 end € Open

0.2 N

Power Supply Rejection Rste (PSRR)

Vg = €V, I = S kHZ Caveass = 10 uF | 50 2 a8
Pins 1 asc £ Open, Refered to Output ’

inpu: Resisiance (Ryy)
input Bias Current 1giag)

Vg = &V, Pins 2 and 3 Open

50 kN
250 ‘ nA

Note 3:Fp 0De'ato” it 8mbent e=pe-aioret adive 28°C, B Sence Mus’ D¢ Sersiec bases 0 3 1570 Fmanmu™ pnclo” temderatlet and *) & thermal
reB:Binse 0 BIC /W unstor & amtwen: for the Subin-ine DASAAQS aNC 2] @ e ma’ resstance O 170°C W fo the semall putime petkage

Application Hints

GAIN CONTROL

Tc mahe the LM3BE & mre versatile amplifier, twa ing (1
&nc B) bre provided for gain control. With pins 1 and € open
the 1.35 kil resistor sets the pain 81 20 (26 oB). i & capaci
tor is put from pin 1 tc B, bypessing the 1.35 kN res:stor, the
gain will go up to 200 {4€ 8B). M & resislor is plased i» series
with the capacitor, the gain can be set 1o gny value o 20
to 200 Gain contro! car iso be done by capasitve'y cou-
pling & resistor (or FET) from pin 1 to ground.

A3dtiong! exierna! compinents can be pluced ir pacaliel
with the internal feedbach resislors 1 teilo’ the gar end
frequency response for indvidua' apphcations For example,
we can compensale pod' spesker hiass response Oy fre-
fQuenty shaping the feedbach peth. This is done with & se.
nes RC from pin 1 1o 5 (peralieling the interns! 15 N resis.
tor) For € OB etfective bass boost: R & 15 k{), the lowes!
velue for good steble opeation is R = 10 k1 it pn B is
open. It pins 1 and € a‘¢ bypassed then R as Iow a8 2 ki)
can be used. This restriction s buzausse the emphlier is only
compensated for closed-loap gains grester than ©

INPUT BIASING

The schematic shows that both inputs are biased (o ground
with & 50 ki1 resistor, The bese curren! of the input fransis-
fors it about 250 nA, 50 the inputs are 8t sbout 125 mV -
when left open. If the dc source resistance drving the
LM3BE is higher then 250 k) it will contribute very Hitle
soditional ofset (sbout 2.5 mV at the input, S0 mV al the
output). i the de source resisiance is less than 10 ki, then
shorting the unused input 10 ground will keop the offsel low
(adout 2.5 mV at the input, 50 mV et the output) For dc
s0CE resistences between these values we can eliminate
excess ofiset by putting 8 resistor from the unused inpul to
ground, equa! in velue to the dc source resistence Of
course ali oMset problems are elminaled o the inpul is ca-
pecitively coupled.

When using the LW3IBE with higher gains (bypessing the
1.35 &) ressior between pins 1 and 8) it is necessary 10
bypass the unused inpul. preventing deg-adetion of gain
and possible insiadittes This is done with a 0.1 uF capacr-
tor o 8 short 1o ground depending on the de source resist
snce on the Onven tipul.




Typlcal Performance Chafacterlstics
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Typical ;«;,piicéuons {Continued)

Amplitier with Galn = 50

Amplifier with Bass Boost

*Regares for LM3RENL pnly
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Typical Applications (Gonﬁr;uod)
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Microprocessor compatible (8-bit data bus)

Milliseconds through month counters

86 bits of RAM with comparator to compare the real
time counter Lo tha RAM data

2 INTERRUPT QUITUTS with 8 possible intermyn
siynals

Single F5V powar supply

General Description

The UMB2C8167 is a Si-gate CMOS LSI used as a real
time clock in micro system. This product includes an
addressable real time countar, 56 bits ol static RAM and
two interrupt outputs, User can disable the chip from the

R

. Real-Time Clock(RTC)

UM82C8167

T L

.
»o8y

POWER DOWN input that disables all inputs and out-
puls except for ona of the interrupts

Status bit to indicate roflover during a read

32,768 Hz crystal oscillator

Fowr yer calondar (no leap yoar)

24 how clock

24 pin dual-in-line package

rest of the system for standby low power operation by
using of a POWER DOWN Iinput. With an on chip

‘oscillation circuit, it can generate the 32,768 Hz time

base.

Pin Configuration Block Diagram

status b
1) | l
[ 9R] N o A
st o e e & e
— .a»;l orcoven [7 42
s 24 -JVI)D o - ad
Jiis S 1R IWE I EORN AEAL VP COUNIER o
il ]2 22 )W iR DOWN IhnuJ [ p I‘
wit[ )2 22| 1ot el
rov {]e 2| Jos e : 2 8i18)
Ao s 20(.108 oscy 1 UNe
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X1 L 1) Jo2 R o 9| war {nrgnavel
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oscz {7 1 Jowirur Pe of " ann
. 02« af 1o Al - P— e -
Ve f |12 131 hintennuet outen Oa o o BEIBIDIRCCIONAL BUY
Mo o l e e . o] Stannav
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UMB2C81¢

Absolute Maximum Ratings*

Comments*

Voltage at All Inputs and Outputs “ Stresses above those listed under * Absolute Maximi

Vo +0.3 10 Vee —0.3 Rating’ may cause permanent damage to the devics. Th

""""""""""" bp "+ ss are stress ratings only, Functional operation of this dev

Operaling Temperature, . . ... ....... —~25°C 10 +85°C at these or any other conditions above thosle Indltieted

o o the operational sections of this specification is not impl

Storage Temperature . .. ... ....... —65 :C to+150°C and exposure 1o absolute maximum rating conditic
VoD =VEE v v e 6V for extended periods may affect device reliabllity.

" Electrical Characteristics
(Ta = -25°C10185°C, Vg = OV)

Parameter Conditions Min, Typ. | Max. | Unit
Supply Vollaga
Vo Ouputs Enabled 4.0 65 Vv
Vpp (Note 1) Power Down Mode 20 656 v
Supply Current
1500 . Static Outputs IRISTATE, )y = DC, Vpp = 5.6V 10 BA
1pp . Dynamic Outputs THI-STATE, fyy = 32 KHz, Vpp = 20 HA
5.5V .
Vin 2 Vpp — 0.3V, V|| SVgs +0.3V
Ipp ., Dynamic Outputs TRI-STATE, £y = 32 KHz 5 mA
Vpp =55V, Vi =20V, V) = osv
lnput Voltage
Vi Logical Low 00 0.8 v
Vi Logical High 2.0 Voo v
I nput Leakage Current Vss SVin SVop -1 1 HA
Output Voltage {1/0 and {nterrupt Output)
Vo Logical Low Vpp =4.75V, Ig = 1.6mA 04 Vv
Vo Logical High Vo = 4.76V, gy = —400pA, 2.4 \
® loy = —10pA 0.8 Vop Y
TRI-STATE V()U[ =0V, -1 HA
Vour = Vop 1 BA
Qutput Impedance {Ready and Standby Interrupt Output)
Logical Low, Sink Vopp =4.75V, Ig, = 1.6mA 04 v
Logical High, Leakage Vout SVop 10 HA

Note 1: To insure that no illegal data is read from or writlen into the chip during power up, the power down input shot
be enabled only after all other lines (Read, Write, Chip Select, and Data Bus) are valid.

AC Characteristics
Interrupt Timing
0°C KTp &70°C, 45V KV 6.6V, Vgg = 0V)

Symbol Parameter Min. Max Units
UNTON Status Register Clock to INTERRUPT OUTPUT (Pin 13} High {Note 1) 6 us
tseYON Compare Valid to STANDBY INTERRUPT (Pin 14) Low (Note 1) 4] Hs
UNTOFE Trailing Edge of Status Register Read to INTERRUPT QUTPUT Low 5 Hs

Trailing Edge of Write Cycle 9dO = O; Address = 16 H) 10 STAND BY 5 s
ISBYOFF BY INTERRUPT Off (high lmpedance State)

Note 1: The status register clocks are: The curresponding counter’s. rollover to its reset state or the compare becomi
valid. The compare becomes valid 61us after the 1/10,000 of a second counter is clocked, if the real time coun!
data matches the RAM data.
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UmM82C8167
Read Cycle Timing .
{0°C<T, <70°C, 4.6V < Vpp S55V, Vgg = 0V)

Symbol : Parameter Min, Max, Units
tAR Address Bus Valid to Read Strobe 100 ns
tes Chip Select to Read Strobe 0 ns
tRRY Read Strobe to Ready Strobe’ 160 ns
tavp Ready Strobe to Data Valid 800 ns’
tap Address Bus Valid to Data Valid 1050 ns
trH Data Hold Time From Trailing Edge of Read Strobe (/] ns
thz Trailing Edge of Read Strobe to TRI-STATE Mode 250 ns
tayH Read Hold Time after Ready Strobe 0 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: 1f tor = 0 and Chip Select, Addrass Valid or Read are coincident then they must exist for 1050 ns,

Write Cycle Timing
0°C < T, ST70°C 4.5V SV, KBSV, Vgg = 0V)

Symbol Parameter Min. Max, Units
taw Addiess Valid 10 Write Stobe 100 ns
tesw Chip Select to Write Stobe 0 ns
tow Data Valid belore Write Sttobe 100 ns
twRY Write Strobe to Ready Strobe 150 ns
tay Ready 1 Strobe Width 800 ns
tavH Write Hold Time after Ready Strobe 0 ns
two Data Hold Time after Write Strobe 50 ns
twa Address Hold Time after Write Strobe 50 ns

Note 3: If data changes while CS and WR are low, then it must memain coincidant with 1060 ns after the data change to

ensure a valid wriling.
Data bus loading is 100 pF.
Ready output loading is 50 pF and 3 k2 putl-up.
Input and output AC timing levels:
Logical one = 2.0V
Logical zero = 0.8V

Timing Waveforms
READ CYCLE TIMING

AD-A4 X ADDRESS VALID

X

& -~ AR -

\

|~

== b« tesn @] "‘nA"l
RD \ 'RRY /
A5V = tRYH
*l "~ 'Rypv
nyn ; g V1Y
Do D7 < T
e - s o - 'AD - e et ,’"‘—”l thz
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WRITE CYCLE TIMING

_UM82C8167

A0.A4 X ADDRESS VALID X
} 1
| AW
6§ - 'WA"I J—
—t, j— -~
—tesw t
. oy AYH
. 'wo
RDY RY
l<— =~ lpw - \ /

P O

DAILA VALID

Functional Description
Real Time Counter

the vteal time countw s divided into 4 bt digits with 2
digits being accussed during any 1ead or write cycle. Each
digit represents a BCD number and is defined in Table 1.
Any unused bits are held at a logical <ero and ignored
during @ write, An unused bit is any bit not necessary 10
provide a full BCD number. For example, tens of hour can
not legally exceed the number 2, thus only 2 bits are
necessary to define the tens of hours.  The other 2 bits

Table 1. Real Time Counter Format

in the tens ol hours digit are unused. The unused bits
are dusignated in Table 1 as dashes,

The addressable portion of the counter is from milliseconds
to months. The counter ilself is a ripple counter. The
ripple- delay is less tharr 60us above 4.0V and 300us at
2.0v.

Counter Addressed S gn:l‘) | b gl:,l;
DO D1 D2 D3 Code D4 D5 D8 D7 Code

1/10,000 ot Seconds {004) LR - D4 D5 D6 D7 9
Hundredths and Tenths Sec (01) Do DI L2 DI 9 D4 D5 D6 D7 9
Seconds {02 DO D1 D2 D3 9 D4 D6 D6 ~ 5
Minutes (0344} DO Dl D2 D3 9 D4 DS D6 - 5
Hours (04y) D0 D1 D2 D3 9 D4 DB -~ - 2
Day of the Week {0byy) bo LI D2 - 7 - =A% F 0
Day of the Month (06,) Do D1 D2 D3 9 D4 D6 <= - 3
Month {07} DO D1 D2 D3 9 D4 - - - 1

(~) Indicates unused bits

RAM

56 bits of RAM are contained on-chip. These can be usud
for any necessary power down storage ur as an alann latch
tor tomparison 10 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 nol compared are Lthe unit
ten thounandths ol seconds and tens o days of the wesk
{these are unused in the real time counter). If the two

miost significant bits of any RAM digit are ones then this
HAM location will always compare.

The RAM is formatied the same as the real time counter,
4 bits per digits, 14 digits, howaver there are no nused bits.
The unused bits in the real time counter will compare
only to zeros in the RAM.
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UM82C8167

Interrupts and Comparator

There are two interrupt outputs. The first and most
flexible is the INTERRUPT OUTPUT (a true high signal}.
This output can be programmed to provide 8 different
output signals. They are: 10 Hz, 1 Hz, once per minut,
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 interrupt
control register at the bit locstion corresponding the
desired output frequency (Figure 1). Once one or more
bits have been set in the interrupt control register, the
corresponding counter’s rollover to in reset state will clock
the interrupt status reglster and cause the interrupt output
to go high. To reset the interrupt and to identify which
frequency caused the interrupt, the interrupt status register
is read. Reading this register places the contents of the
status register on the data bus, The interrupt frequency
will be identified by a one in the respactive hit position.
Removing the read will reset the interrupt.

The second interrupt is the STANDBY INTERRUPT
{open drain output, active low). This interrupt occurs
when enabled and when a RAM/ real titme counter rom-
parison occurs, The STANDBY INTERRUPT is enabled
by writing @ one on the DO line at address 16H or disabled
by writing a zero on the DO line. This interrupt is not
triggered by the edge of the compare signal, but rather
by the level. Thus if the compare is enabled when the
STANDBY INTERRUPT is enabled, the interrupt will
turn on immediately.

The comparator is a cascaded exclusive NOR. Its output
is latched 61us after the rising edge of the 1KHz clock
signal (input to the ten thousandth of seconds counter).
This allows the counter to ripple through before looking
at the comparator. For operation at less than 4.0V, the
‘thousandth of seconds counters should not be included in
a compare because of the possibility of having a ripple
delay greater than 61us. (For output timing see interrupt
timing.)

Table 2 and 3 are refered for the address input codes and
functions and for the counter and latch reset format.

Power Down Mode

The POWER DOWN input is essentially a sncond chip
select. It disables all inputs and oulputs except lor the
STANDBY INTERRUPT. When this input is at a logical
zevo, the device will not respond lo any external signals,
It will, however, maintain time keeping and turn on the
SEANDBY INTERRUPT if programmed 10 do so. (The
programming must be down bafore the POWER DOWN
input go to a logical zero.) When switching Vpy to the
standby or power down mode, the POWER DOWN input
should go to a logical 7ero at least 1us before Vyp is
switched. .When swiltching Vg all other inputs rhust
remain batween Vgg —0.3V and Vpp +03V. When
restoring Vo5 to the normal operating mode, it is necessary
to insure that all other inputs are at valid levels belore
switching the POWER DOWN input back 1o a logical one.
These precautions are necessary to insure that no data

6 Ol D2 03 DA D5 DB D7
' L ' L ' | L L INTERRUPT
wrre [N | IN [ IN T IN | IN [ N [ 1N ] N} conrroL
ONLY REGISTER
g al @ v [N 2 91 21 ApDRESS 11y
IMIN . ~ IHOUR
I/SEC —-fca |l - |/DAY
I0/SEC B A w4 IWEEK
COMPARE l I» . IMONTH
INTERRUPT
meapfC Dl cOjcO]cblecolcD[cD]C D] srarus
ONLY REGISTER
a9 @ i2 1 9 [Nl ADDRESS. 10y

—}intERAUPT INTERRUPT

OUTPUT

== grmeits™ (ACTIVE
= LOGIC HIGH)

Figure 1. Interrupt Register Format
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Table 2. Address Codes and Functions

A4

Al

Function

Counter — Thousandths of Seconds

Counter — Hundredths and Tenths of Seconds

Counter —Seconds

Counter — Minutes -~ ,

Counter — Hours . .

Counter — Day of the Week s

Counter — Day of the Month ¥

Counter — Months ~

4 Latches — Thousandths of Seconds

Latches -- Huddredths and Tenths of Seconds

I Latches — Seconds

i Latches — Minutes
- Latches — Hours

h Latches — Day of the Week

Latches — Day of the Month !

Latches — Months ©v

Interrupt Status Register

Interrupt Control Register

—j=l=l=]=]=]=]|=|o]olojc|olcio|olo|olclole|ololo
-ooooooo—»-—--——i—oooooooog

_._._...-oooo_._._...oo—_-go_._....-.oooog

_.o..o_.c_ao.ao.ao_.o_.o_.o_.o..o_.og

Counter Reset
Latch Reset
Status Bit
‘GO’ Command
Standby Interrupt
Test Mode
All others unused,
Table 3. Counter and Latch Reset Format
DO D1 D2 D3 D4 Db D6 D7 Counter or Latch Resot
1 0 4] 0 0 0 0 0 Thousandths of Seconds
0 1 0 0 0 0 0 0 Hundredths and Tenths of Seconds
0 0 1 0 0. 0 0 0 Seconds
0 0 0 1 0 0 0 0 Minutes
0 0 0 (1] 1 0 0 0 Hours
0 0 0 0 0 1 0 0 Days of the Week
0 o] 0 0 0 0 1 (] Days of the Month
0 0 0 0 0 0 0 1 Months
For Counter Resel Ad4—AQ Must be 10010
For Latch Resst A4--A0 Must be 10011
is lost or altered when changing to or from the power down The data on the data bus is ignored during the writing. If

mode.

Counter and RAM Resets; GO Command -
The counter's and RAM can be reset by writing all 1's

(FF) at address 12H or 13H respectively.

the seconds counter is at a valua greater than 39 when the
GO is issued, the minute counter will increment; otherwise
the minute counter is unaffected. This command is not
necessary to start the clock, but merely a convinient way
1o start precisely at a given minute.

A write pulse at address 16H will 1eset the thousandihs, Status Bit
hunderedths, tentns, units, and tens of seconds counters. The status bit is provided to inform the user tha clock Is in
This GO command is used for precise starting of the clock. the process of rolling over when a counter is read. The

4
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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. Because 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 when address 14H is read. All
the other data lines will be zero. The bit is set when a
logical one appears. This bit should be read every time a
counter read or after a series of counter reads are done.
The trailling edge of the read at address 14H will reset the
status bit.

Oscillator

The oscillator is the standard parallel resonant oscillator.
Externally, 2 capacitors, a 20M Ohms resistor and the
crystal are required. The 20M Ohms resistor is connected
between OSC IN and OSC OUT to bias the internal inverter
in the linear region. For micropower crystals a resistor in
series with the oscillator output may be necessary to
insure the crystal Is not overdriven. This resistor should
be approximately 200K Ohis. The capacitor values
should be typically 20 pF — 25 pF. The crystal frequency
is 32,768 Ha.

The oscillator input can be externally driven, if desired. In

this case the output should be lsft floating and the input
tevel should be within 0.3V of the supplies.

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

Control Lines

The READ, WRITE, CHIP SELECT signals are active low
inputs. The READY signal is an open drain output. At the
start of each read or write cycle the READY line (open
drain) will pult low and remain low until valid data from a
chip read appears on the bus or data on the bus is latched in
during a writing. READ and WRITE must be accompanied
by a CHIP SELECT (see Timing waveforms for read and
write cycle).

During a read or write, address bits must not changs while
chip select and control strobaes are low.

Test Mode

The test mode Is merely a mode for prodiiction testing. It
allows the counters to count at a higher than normal rate.
In this mode the 32 KHz osciilator 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 1 FH.

Typical Application
ADDRESS BUS DATA AUS
N -~
L NV
A7 ] J_ STANDBY
CHIP == "
BB o] sELECH = :Cn:nv
26 LoaIc W4 i
1 24
{8 Voo —alil \ / 5VS?EM
b 2065  ewemoown [B.. _ | g ' o0
(SO N |- | or |2 1
, 2 Ty 00ipF )
ROY <-- - 4. | nov ol kil J_ A . .
0 . - SB.}a0 os |2 . \J b
Al 8. 1At umszcaier oa {0
A2 - k. ,“_7. A2 03 18 - >
A: 8.1 a3 o2 Y. .. §
A %% oy |18 J
19 tose m vo |15 . =
~——-11 losc our sroav inp Y4 . 'w\,\,_li
a2KHe re 2lveg wr 12 manual
XTAL POWER UP
_.__"]I_ SWITCH
A 3pF 2005
-~ 10 30 pfF b d
1 I
= L INTR 1 v

ABITS

v

*R isrequired for microwatt ¢t ystals B 2 200K

Figure 2, Standby Interrupt is Enable (ON) for Normal Operation and Disabled tor Standby Operation
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Integrated DTMF Receiver

, 2. ‘_
@ VITEL Iso%.cMos MT8870C/MT8870C-1

) 9161.002-094-NA 1SSUE 1 November 1987
Features .
¢ Complete DTMF Receiver : :
® Low Power Cansumption Pin Connections
¢ Internal Gain Setting Amplifier . | | :
o Adjustable Guard Time ::t [[' ; }3 :381
e Central Office Quality Gs [} 3 16 ) est
o Power-down Mode vRel [} 8 15 i S0
o Inhibit Mode , won e BHS
L osay {§ 7 2lla2
Applications osa2 (18 0 } Q'e
® Receiver System for British Telecom {BT) or vss [ 9 -
CEPT Spec (MT8870C-1)
® Paging Systems ” T
® Repeater Systems/Mobile Radio Brdering Information
. H .
Credit Card Systems MT8B70CE/MTBB70CE-1  Plaftic DIP
® Remote Control i
MT8870CC/MT8870CC-1_Gerdlip
® Persanal Computess MT8870CS/MT8870CS-1 / SOIC
* Teleph i i ~
elephone Answering Machine ~40°Cto +85°C
Description high and. low grc‘;hp filters; the decoder uses
digital Jo/unting techniques to detect and decode
The MT8870C/M18870C-1 is a complete DIMF all 16 DTMF tone-pairs into a 4-bit code. External
receiver integrating both the bandsplit filter and companent count is minimized by on chip provision
digital decoder functions, fabricated in Mitel's of a differential input ampilifier, clock oscillator and

double poly 1SO2.CMOS technology. The filter latched three-state bus interface.
section uses switched capacitor techniques for

vRal | W e

VoD  vss

<

PWDN i._. BIAS —-
{ arculy T e ~ et o
etk W | AUFFER
.............. . ] - f — [}
cHip CcHIP .| mGu Grour \
POWIR  BIAS 1 e || > owua cooe [\! -
s SR B e OFTECTION | | CONVERTER
N+R— \ DIAL ZERO CROSSING ALGORITHM AND LATCH
w- | ]| rone DETECTORS ;PB» a
fILTER R S |
el-——-3 LOWGROUP | -
1 muen £> ' ~-i$’ a4
~. A
‘[/\‘}* - {3,{.‘“ — =] 5t STEERING .
CLOCKS <—-] GT L0GIC '
i 2
05¢Ct - 0sC? SUGT ESt STD TOE

Figure 1 - Functional Block Diagram .
3-53
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Absolute Maximum Ratings'

Parameter Symbol Min Max Units
1| DCPower Supply Voltage Vob 6 v
2| Voltage on any pin Vi Vgss—0.3 Vpp +0.3 v
3| Current at any pin (other than supply) W 10 mA
A ~S_l”orage temperature Ta16 -65 +150 °C
"5 | Package powet dissipation T Po 1000 mw

'[-toeding these values may cause permanent damage Functional aperation under these conditions is not implied.
Derate above 75 C at 16 mW 1 "C Al leads soldered 1o board

Recommended Opera \ing Conditions - Voltages are with respect to ground (Vyg) uniess otherwise stated.

Parameter Sym | Min | Typ' | Max | Units:;}  +*'Test Conditions
1 DC Power Supply Voltage Voo ¢ 475 | 50 | 5.25 v .
2 Operating Temperature To ~40 +85 °C Ry
3 CrystaliClock Frequency e | 3579545 MHz | .7
" Cryslalll.agik freq.Tolerance Ac 101 %

! Typical figures are a1 25 C and are for design aud only: nol guaranteed and’t’w subject to production testing.
2 S e

. N v
DC Electrical Characteristics - v, - 501 5%, vy = 0V, A0'C < Ty < 4 85°C, unless otherwise stated
L.

Characteristics Sym| WMin | Typr | Max [Units Test Conditions
11 § {Standby supply current boq 100 uA | PWDN=Vpp
K] l: Operating supply current bo 3.0 9.0,'] mA
——3_ : Power consumption Po 15 50 MW [ f¢=3.579545 MHz
Y
4] |High level input Mvml 35 V |[Vpp=5.0V
5 Low level inpyt voltage Vil 1.5 V {Vpp=5.0V ]
6 ,'4 Input leakage current [PV % 0.1 pA | Vin=Vssor Vpp
7] ° [Pan up (source) current lso 7.5 20 pA | TOE (pin 10) =0,
v e Vpp=5.0V
8] s [Pull down (sink) current tey 15 | 45 | A |INH=50V,PWDN=50V,
Vpp=5.0V
“9| [inputimpedance IN+,IN-)| R 10 MQ | @1 kHz
10|  [Steering threshold voltage | Visr | 2.2 ' 25 | V |Vop = 5.0V
11 Low level output voltage Vou Vgs+0.03] V  [Noload
E 3 High level output voltage Vou [Vpp-0.03 V |Noload
13 ; Output low (sink} current ot 1.0 | 25 mA |Voyr=04V .
14| y [Output high (source) current] oy 0.4 08 mA [Voyr=4.6V '
15] ¢ {Vaet output voltage Vret | 2.4 2.7 V |Noload,Vpp = 5.0V -
6 Vpet OULpUL resistance Ron 10 kQ

! Typical hgures are a1 25°C and are for design aid only. not guaranteed and not subject to production testing.

3.54




Iso2-.cMos MT8870C/MT8870C-1

Operating Characteristics .vp,=50v 5%, vy =0V, .40°C = Ty < +85°C unless otherwise stated.
Gain Setting Amplifiar

Characteristics Sym Min | Typ' | Max | Units Test Conditions
1| Input leakage current i 100 | nA |Vsss Vin SVpp
2 | Input resistance ‘Ring 10 . MQ
3 | Input offset voltage Vos 25 mV
"4 [Power supply rejection PSRR 11 dB8 | 1kH2
"5 [Common mode rejection CMRR| 40 d8 | -30Vs vy s3.0V
6 BEOpen loop voltage gain Avol 32 d8
7 | Unity gain bandwidth fc 0.30 MHz
@ Output voltage swing V(;_ 1 a0 | Vpp |Load =100k Lo Vss
9 | Maximum capacitive load (GS) | €, 100 | pF :
10 | Maximum resistive load (GS) R, 50 | ka
11 | Common mode range _AVCM 25 Vpp {Noload
/ . 'I_" >
MT8870C AC Electrical Characteristics’' . voo=5.0v £5%, V=0V, .40°C < To < +88°C, using rm‘cf)'mn shawn in
Figure 2, ',‘."
Characteristics Sym Min Typ' { Max | Units < Notes®
. . -29 '8 | dBm 11,2,3,5,6,9
gt o T | T [ 120569
signal) v +1 dam [1,2,35,6,9
|| 869 | mVams 1.2,,5.6,9
2 Negative twist accept 6 | d8 }2,3,6,9
3 Positive twist accept 6 dd |2,3,6,9
a Frequency deviation accept +1.5% & 2Hz b § 2,359
3 Frequency deviation reject +3.5% /s 2,359
6 Third tone tolerance - 16 d8 12,3,4,59,10
7 Noise tolerance ey -12 “de ]2,3,4,5,7,9.10
8 Dial tone tolerance +22 ds 12,3,4,5,8911 .
.":,poi::;ﬁgm" are at 25 °C and are for design aid only: not guaranteed and not subject to production testing.

1.dBim = decibals ahove or helow a reference power of 1 mW into 4 600 ohm load.

. Digit sequence consists of all DTMF toned.

3 Tone duration = 40 ms, tone pause = 40 ms.

4 Signal condition consists of nominal DTMF requencies.

S Bothtones in compaosite signal have an equal amplitude.

6. tone pair isdeviated by £1.5% & 2tz

7. Bandwidth limited { ) kiiz ) Gaussian naite,

8 The precise dial tone frequencies are (350 He and A0 N2} L 2 %.
.9 Coran eos iate af hetter than 1in 10,000

10 Relerenced to lowest leve! frequency component in DIMF signal.

11, Rglaranc e 1o the minkmum vatid aceapt lovel

12.For ghard iMé calcutation purposss.
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- v

B -3

MT8870C-1 AC Electrical Characteristics' . vy, =5.0v45%, Vi =0V, -40°C € Tq S + 85°C, using Test Circuit
shown in Figure 2,
Characteristics Sym Min Typ' | Max | Units Notes*
Valid input signal fevels -3 +1 dbm |Vpp=5.0v
1 (gach tone of composite 218 869 | mVams 1,2,3,5,6,9
o  signal)
-37 dBm |Vpp=5.0V I3
2 Input Signal Level Reject 109 mVams 1,2,3,5,6,9
i) Negative twist accept T 6 d8 |2,3,6,9
“a Positive twist accept 6 dB 123,69
3 Frequency deviationaccept | | £1.5% % 2 Hz 2,3,5.9
3 Frequency deviation reject 13.5% 2,3,5,9
7 Third tone tolerance -18.5 dB 123,45 913
T Noise tolerance -12 w  1e-dB 2,3,4,5,7,9,10
"9 |Dialtone tolerance T 422 d8_ |2,3,4,5,8,9,1

'!yplcal figures are at 25 °C and are for design aid only: not guaranieed and not subject 1o pvoduction’uylng
NOY[S

1 dBm = decibels above or below a reference power of 1 mW into a 600 ohm load
2 Digit sequence consists of all DTMT tones.

3 Yone duration - 40 ms, tone pause = 40 ms.
4 Signal condition consists of nominal DIMF frequencies.

$. Both tones in compotite signal have an equal amplitude

6 Tone pair is deviated by #1.5°% * 2 H2.

7 Bandwidth limited (3 kHz ) Gaussian noise.
B The precise dial tone frequencies are (350 Hz and 440 Hz) £ 2%
9 for anesror iate of better than 4 in 10,000,
10 Referenced to lowest level frequency companent in DIMI signal.
11. Referenced to the minitnum vatd accept tevel.
12 For guard time calculation purposes.
13, Referenced ta Fig 10input DTMF tone level at -25d8m (-28dBm at GS Pin) inter{erence frequency range between 480-3400He.

'
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Iso2.cMos MT8870C/MT8870C-1

AC Electrical Characteristics . vy =5.0v5%, Vi =0V,.40°C % To S +85°C, using Test Circult shown in Figure 2.

Characterlistics Sym | Min | Typt | Max | Units Conditions
1 Tone present detect time toe 5 1" 14 ms | Note 12
2 . Tone absent detect time toa | 0.5 4 8.5 ms | Note 12
3 ':‘ Tone duration accept trec 40 ms | User adjustable
| 4] ) |Tone duration reject tigc | 20 ms | User adjustable
5| 6 [Interdigit pause accept tio 40 ms | User adjustable
6 interdigit pause reject too 20 ms | User adjustable
7 Propagation delay (St to Q) trq 8 1" us | TOE=Vpp
81 ,, [Propagation delay (St to StD) tesid 12 16 | s |TOE=Vop
— U oos et e et e e e s =
9 ; Output data set up { Q to StD) tqsio 34 us | TOE=Vpp
10| ¥ | Propagation delay (TOE to Q ENABLE) tore 50 ns IS‘:)a:FOf 10kQ,
$ N
——— R Tvy oy —b
" Propagation delay (TOE to Q DISABLE) | ‘P10 300 ns. |loadof10kQ,
'SU})F
r
12 Crystal /clock frequency fc  |3.5759}3.5795[3.5831| MHY’ )
13 f Clock inputrise time tumcL 110 | ns |Ext, clock
14| o |Clock input fall time tmer | s g "] 110 | ns ]Ext.clock
15 : Clock input duty cycle DCc. | 40 "[ S0 60 % | Ext, clock
16 Capacitive load (0SC2) Co'l’. 30 pF

¥ Typical figures are at 25°C and are lar design aid only: not guaranteed and not suject to production testing.

aa Voo Py
-
.G l
piMF O—I1 h
Input R MT8870C/MT8870C-9 4
W\ * ~clme Uy, -
tmt ILE suGt JI— a
1] Gs ese J—] <
L R s p———0
Q ———————} NH Qs |[2———O
O———————{) rown Q [———0
—{josct Q2 +—t—0
x-tal LY [Ji—] osc2 o\ | —{t+——0O
,J;_~t Ve roe [3—

NOTES:

Ry Ry=100k0 £1%

Ry=3004kQ £1%

€. Cy=100nF £5%

X-tal=3 579545 MH2 £ 0.0 %
*

Figure 2 - Single-Ended Input Configuration
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Pin Description

Pin# Name Description “’**d ’
1 IN+ | Non-Inverting Op-Amp (Input).
2 IN -~ Inverting Op-Amp (Input).
3 GS Gain Select. Gives access to output of front end differential amplifier for connection
: of feedback resistor. _
| 4 Veet |Reference Voltage (Output), Nominally Vpo/2 is used to bias inputs at mid-rail (see
' Fig.2).
] INH Inhibit (Input). Logic high inhibits the detection of tones representing characters A, B,
' o Cand D. This pin input is internally pulled down. .
6 PWDN |Power Down (Input). Active high, Powers down the device and inhibits the oscillator.
B This pin input is internally pulled down,
7 0SC1 | Clock (Input).
! - 8 05C2 | Clock (Output). A 3.579545 MHz crystal connected between pins 05C1 and 0SC2
| . |completes the internal oscillator circuit. -
: 9 Vg Negative Power Supply (Input).
10 10t Three State Output Enable (Input). Logic high enabjes the putputs Q1-Q4. This pin is
pulied up internally. e e’
1114 Q1-Q4 { Three State Data (Output). When enabled by TOE, provide the ¢ode corresponding o
the last valid tone-pair received (see Table 1). When TOE is lqgidlow, the data outputs
are high impedance. —1 X
15 StD Delayed Steering (Output).Presents a logic high when a received tone-pair has been
tegistered and the output latch updated, returns to logic low when the voltage on
SUGT falls below Vyg, etn? .
16 ESt Early Steering (Output). Presents a logic high once the digital algorithm has detected
a valid tone pair (signal condition). Any momentary loss of signal condition will cause
ESt to return to a logic low. 'l
17 SUGT | Steering Input/Guard time (Output) Bidirectional. A voltage greater than Vqs,
detected at St causes the device to register the detected tone pair and update the
output latch. A voltage less than Vyg, frees the device to accept a new tone pair. The
GT output acts to reset the external steering time:constant; i state is a function of
ESt and the voltage on St.
18 Vop _ | Positive power supply (Input).
) 1
1
(s . «
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Alafiitrds Reesmtrams -
1sol.cMos MT8870C/MT8870C-1
oo | 4
events | A | . f et ¢ | ' | o u
trre ->£ E < —pi tec 14- :4—“ —’; -piloo M-
: 0
H
Vi TONE tont
" 1ONE #n i ey
tos '.: 4~ ~p! :"‘ toa
et Mm_n o L L.
s {4-tara
SYG e e f ~{ Ser e Vgt
A A 7 ! L
' 't
e hosdllia HIGH IMPEDANCE
Qi Qs DECODED TONE # [n-1) .X 20 : #(n+1)
totn H i
St0 !
i . 4 4- tore
*tp e, O
TOE - A K .
- = 4
o .
e ;
[ i ‘
EXPLANATION OF EVENTS ot -
A TONE BURSTS DETECTED, TONE DURATION INVALID, OUTRUTS pbr UPDATED.
) TONE #n DETECTED, TONE DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS,
4] ERO OF FONE #n DETECTED, TONE ARSENT DURATION VAUD, OUTPUTS REMAIN LATCHED UNTIL NEXT VALID TONE.
o) OUIPUTS SWITCHED TO HIGH IMPEDANCE STATE,
4] TONE #n + 1 DETECTED, TOME DURATION VALID, TONE DECODED AND LATCHED IN OUTPUTS (CURRENTLY HIGH
IMPEDANCE).
4] ACCEPTABLE DROPOUT OF TONE #n 4 1, TONE ABSENT DURATION INVALID, QUTPUTS REMAIN LATCHED,
a) END OFf TONE #n + 1 DETECTED, TONE ABSENT DURATION VALID, OUTPUTS REMAINLATCHED UNTIL NEXT VALID TONE,
.t A ‘ '
14
EXPLANATION OF SYMBOLS '
Vo DIMFCOMPOSITE INPUT SIGNAL . .
, ESt BARLY STEERING OUTPUT, INDICAMS DETECTION OF VALID TONE FREQUENCIES.
© SUGT  STEEAING INPUT/GUARD HIME OUTPUT. DRIVES EXTERNAL RC TIMING CIRCUIT, :
" Qy-Qq 8.817 DECODED TONE OUTPYT,
" $tD  DELAYED STEERING OUTPUT. INDICATES THAT VALID FREQUENCIES HAVE BEEN PRESENT/ABSENT FOR THE REQUIRED
. GUARD TIME THUS CONSTITU TING A VALID SIGNAL,
| foe  rowe outeyt EMABL! ;mrun ALOW LEVEL SHIFTS (-0, TO 1TS HIGH IMPEDANCE $TATE,
! tare MAXIMUM DTMP 5I('NM. DURATION NOT DETECTED AS VALID
tare  MINIMUM DTMF SIGNAL DURATION REQUIRED FOR VALID RECOGNITION,
tin MIMIMUM TIME BE TWEEN VALID DTMF SIGNALS.
too MAXIMUM ALLOWABLE DROP OUT DURING VALID DTMF SIGNAL.
tge  TIME 1O DETECT THE PRESENCE OF VALID DTMF SIGNALS.
toa  TIME TODETECT THE ABSEMCE OF VALID DTMF SIGNALS.
tats  GUARD 1IME, TONE PRESENT. .
Lgeas « QUARD TIME, TONE ABSENT.

Figure 3- Timing Diagram
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Functional Description simulation by extraneous signals such as voice whdél d

The MT8870C/MT8870C-1 monolithic DTMF receiver
offers small size, low power consumption and high
performance. Its architecture consists of a bandsplit
filter section, which separates the high and low
group tones, followed by a digital counting section
which verifies the frequency and duration of the
received tones before passing the conespondmg
code to the output bus. '

Filter Section

Sepaiation of the low-group and high group tones i

achieved by applying the DTMF signal to the inputs
of two sixth-order switched capacitor bandpass
filters, the bandwidths of which correspond to the
low and high group frequencies. The filter section
also incorporates notches at 350 and 440 Hz for
exceptional dial tone rejection (see Figure 4). Each
filter output is followed by a single order switched
capaditor filter section which smooths the signals
prior to limiting. Limiting is performed by high-gain
comparators which are provided with hysteresis to
prevent detection of unwanted low-level signals,
The outputs of the comparators provide full rail
logic swings at the frequencies of the incoming
DTMF signals.

Decoder Section

following the fitter section is a decoder employing
digital counting techniques to determine the
frequencies of the incoming tones and to verify that
they correspond to standard DTMF frequencies, A
complex averaging algorithm protects against tone

LAY

providing tolerance to small frequency deviations
and varlations. This averaging algorithm has been
developed to ensure an optimum combination of
immunity to talk-off and tolerance to the presence
of interfering frequencies (third tones) and noise.
When the detector recognizes the presence of two
valid tones (this is referred to a¢ the "signal
condition” in some industry specifications) the
“Early Steering” (ESt) output will go to an active
state. Any subsequent loss of signal condition will
cause ESt to assume an Inactive state (see, “Steering:
Circuit”), - .

Steering Circuit

Before registration of a decoded tone pair, the
receiver checks for a valid signal duration (referred
1o as character recognition condition). This check is
performed by an external RC time constant driven by
ESt. A logic high on ESt causesw, (see Figure S) to rise
as the capacitor dischargds, Provided signal
condition is maintained. (ESt remains high) for the
validation period (tgip), v reaches the threshold
(V1s1) of tha steering logic to register the tone pair,
latthing its corresponding 4-bit code (see Table 1)
info the output latch. At this point the GT output is
activated and drives v, to Vpp. GT continues to drive
high as long as ESt remains high. Finally, after a
short'delay to allow the output latch to settle, the
delayed steering output flag (StD) goes high,
signalling that a received tone pair has been
registered. The contents of the output latch are
made available .en the 4-bit output bus by raising
the three state control input (TOE) to.a logic high,
The steering tircuit works in reverse to validate

‘\
(] =z PRECISE
/[ y) ~ DIAL TONES
7 ~
o] x=350m
N W -\ "l y=ad0hs
o
N 4% DTMF TONES
2 1 A=697 H2
ATTENUATION | \ 8=770 Hz
) / 2]
30 €=1209 Hz
f (LR
=
a0 | = /] He 1833 He
' 4 -
| P | \{ P NI
50 4 IA v \ .
A
IR
1 X v ABCD E F G H
FREQUENCY (Hz) L
- Figure 4- Filter Response . "
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1IsS02.cmos MT8870C/MT8870C-1

Dlglt TOE | INH | EST Qq Q Q, Qs

ANY | X - 14 z 3 z
1 H L H ] 0 0 1
2 H L H ] [} 1 [} ]
3 H L H ] [} 1 1
4 H L H 0 ! 0 0
b ] H L H 0 1 0 1
8 H L H 0 1 1 [}
? H L H )] 1 1 1
[} H L H 1 0 o (1]
9 | H L H 0 0 1
0 H L H 1 0 1 0
d H L H 1 0 1 1
[ H L H 1 1 Q 0
A H L H 1 1 0 1
8 H t H 1 1 1 0
c H L ] [ 1 1 1
o |rn |t wm ol oo o
1 H H H 0 [/} 0 1
2 H H H 0 0 1 )]
Yy | u i nw|nw]l oo | 1
4 H H H 0 1 (1} 0
] H H H 0 1 0 1
s | nlnln] ol v o
? H H H Q ] 1 1
8 H H H 1 0 0 (1]
9 H 1] H 1 0 (1] 1
0 H H H 1 0 1 0
¢ H H H 1 0 1 ]
[ H H H 1 1 0 [}
A H H t | undetected, the output
8 H H L | code will remain the same

T T T T Jasme previous dgtegted
7] H Y] L code

L = LOGIC LOW, H = LOGIC HIGH, 2 = HIGH IMPEDANCE
Table 1 . Functional Decode Table

he interdigit pause between signals. Thus, as well
"as rejecting signals too short to Be considered valid,
the receiver will tolerate signal interruptions
(dropout) too short to be considered a valid pause.
This facility, together with the capability of selecting
the steering time constants externally, allows the
designer to tailor performance to meet a wide
variety of system requirements.

.~ Goard Time Adjustment

In many situations not requiring selection of tone
duration and interdigital pause, the simple steering

circuit shown In Figure 5 is applicable. Component
values are chosen according to the formula;

trec=tor+ tgre.
tio=toa+tgra

The value of tpp Is a device parameter (see Figure 3)
and tpec Is the minimum signal duration to be
recognized by the receiver. Avalue for Cof 0.1 uF is
recommended for most applications, leaving R to be
selected by the designer.

Different steering arrangements may be used to
select independently the guard times for tone
present {tgrp) and tone absent {tgra). This may be
necessary to meet system specifications which place
both accept and reject limits on both tone duration
and interdigital pause, Guard time adjustment also
allows the designer to tailor system parameters such
as talk off and noise immunity. Increasing tpec
improves talk-off performance since it reduces the
probability $hat tones stttulatdd by speech will
maintain signal condition long enpough to be
registered. Alternatively, a relatively 'sf;ort taec with
along tpo would be appropriate fof'extremely nolsy
environments where fast acquisition time and
immunity to tone drop-outs are required. Design
informatian for giidrd time adjustment is shown in
Figure 6"

Power-down and Inhibit Mode
]
A logic high applied to pin 6 (PWDN) will power

down the device to minimize the power
consumption in a standby mode. It stops the

oscillator and the, functions of the filters,

inhibit mode is enabled by a logic high input to the
pin 5 (INH). 1t inhibits the detection of tones
representing characters A,8,C and D. The output
code will remain the same as the previous detected
code (see Table 1),

Differential Input Configuration

The input arrangement of the MT8870C/MT8870C-1
provides a differential-input operational amplifier
as well as a bias source(Vper) which is used to bias the
inputs at mid-rail. Provision is made for connection
of a feedback resistor to the op-amp output (GS) for
adjustment of gain. In a single-ended configuration,
the input pins are connected as shown in Figure 2
with the op-amp connected for unity gain and Vgef
biasing the input at }Vpp. Figurd 7 shows the
differential configuration, which permits the
adjustment of gain with the feedback resistor Rs,
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MT8870C/MT8870C-1 1502-cMOS

" K %
) et
Voo ' . o ~AAA— [ wreeroc
Q& A N4 MT8870C-1
—
—_— < ot
Voo T N=
St/GT v . o *
£st "——"VV""‘J ) = .
R : Ry
L e [
. e |
B tgia™ (RCHIN (Vi 1 Vyg,) Ry
M18870C1 R
vlol
tere ~ (RO In Vpgp 7 (Vo Vgl
DIFFERENTIAL INPUT AMPLITIER
Figure 5- Basic Steering Circuit Cy =Cy= 10nF
Ry=Re=Ry= 100 k2 Allrepistors are 2 1% tolerance. \J
R, = ROKD, Ry =375 k0 “» Allcapacitors are 1 3 4 tolerance.
Lot~ (ReC) In Vg / (Vo
atr~ (ReCy) In iVen / (Voo Vig ) Ry ;'J.'.‘J. ,:
24 Ry 3 /
tora= (RiCa) In (Vop / Vigy) VOLTAGE GAIN (A, diff)= %3" %
1
Ro = (RyR;) 7 (R, +R,) INPUT IMPEDANCE
S
Rt AT D,
INDIFF) = LR R

oscillator output of the first device in the chain is
coupled through a 30 pF tapacitor to the oscillator
input (OSC1) bf the-next device. Subséquent devices
are connected in a similar fashion. Refer to Figure 8

Voo O'__—":L
(l
swer O— “ .
Figure 7- Differential Input Configuration
Ry 3 R 2) decreasing tore: (tore < tara) employing only a single oscillator crystal. The
e O— }

L= (R G} InlVop / (Vgp Vil for details. The problems associated with
o] unbalanced 1oading are not 3 concern with the
te1a = (RpC) In (Vo I Vg arrangement shown, ie; precision balancing

capacitors are not required.

Voo O________J— Re = (RyR,) 7 (Ry 4 Ry)

< * To OSCY of next
SUGT MT18870C/ MTB870C-1
. A
R, 1 b) decreasing tgra: tgr > tora)
§ <7 X-tal
ESt osct _] 0sC2
- 3 * D
«1 . . Figure6- Guard Time Adjustment 0sC2 __:I'_l }__. 0sCH
Crystal Oscillator ' .
C
The internal clock circuit is completed with the
addition of an external 3.579545 MHz crystal and is
normally connected as shown in Figure 2 (Single C=30pF . i
Ended Input Configuration). However, it is possible Xtal=3 519545 Mz "

t fi . i _
o configure several MTB870C/MT8870C-1 devices Figure 8- Oscillator Connection
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APPLICATION

RECEIVER SYSTEM FOR BRITISH TELECOM SPEC POR
11514

The circuit shown in Fig. 10 iflustrates the use of
MTB870C.1 device in a typical receiver system. BT
Spec defines the input signals less than -34 d8m as
the non-operate level. This condition can be
attained by chnosing a suitable values of Ry and R,
to provide 3 dB attenuation, such that .34 dm input
signal will correspond to -37 dBm at the gain setting
pin GS of MT8870C-1. As shown in the diagram, the
component values of Ry and €y are the guard time
requirements when the total component tolerance
is 6%. For better performance, itis recommended to
use the non-symmetric guard time circuit in Fig. 9.

ESt

tgre = (RpCy} In [Viao (Voo -Vrs )

tara ={R € Hn (Vop I Vig)

Rp=(R,R,1 1 (Ry Ry

Notes-
Ry = 360K £ 1%
Rym2.2MQ £1%

€, =100nF £$%

Figure 9 - Non-Symmetric Guard Time Circuit

e

/ 1]
v v
v’
, 4!
Cy -,
piMeF O—{ ‘
A =
Input Ry Mrssnfc‘1 A '
N TV U"v"” o
o pn® L DR (T i 4, -
—Lf Gs esv |J AAA
Rz B fven sto {———O
QO———————} nH o4 p—}—0
5> 0 L AN 2 3“‘-“0-—-—-0 NOTES
["—'( 0sC Y Q [— :
X L] osca o Pp—f—0 R, = 102KQ t;-.:.
Vs 1o §3— Rp=T7H.5KN +1%
Ry=390K0 18
- o Cy,Cp=100nf t?%
X, =3.579545 MHz +0.1%
Voo = S0V £5%
| D),

Figure 10 - Single-Ended Input Configuration for BT or CEPT Spec



The following are numbers !or‘the above calculations:

8 MHz 10 MHz 12.5 MHz
. - Min Max Min Max Min Max
Input Buifer delay 10ns 10ns 10ns
Output Buffer delay 10ns 10 ns 10ns
8 MHz : PIO part CTC part SIO parl
) Min  Max Min  Max Min Max.
TAMI(IEO) 60 ns " 80ns 120 ns
TSIENIO) . 70 ns 70ns 70 ns
TdIEI(IEQ!) - . s0ns 50 ns 40ns
TAIEKIEOT) - 50 ns 50 ns 40 ns
10 MHz PIO part _CTC part SIO part
- Min ~ Max Min  Max Min Max
- TAM1I(IEO)- : 60 ns 60 ns 90 ns
TsIEKIO) : S0 ns 70 ns S0ns
TQIENIECH . 50 ns 50ns 30 ns
TAIEKIEOTr) .- - . ) 50ns 50ns 30ns
125 MHz - PIO par CTC part SIO part
: Min  Max Min Max Min Max
" TAMI(IED) : 50 ns 50 ns 70 ns
TSIEI(10) 40ns 60 ns 40 ns
- TQIEI(IEQH) 40 ns 40 ns 25 ns
TUIEKIEQY) . 40ns 40 ns 25ns

Note [4] (Continued)

Whenusing aninterrupt fru'norﬂyapcfﬁmoltheZBOKlO thesanumbers
are smaller than the valuas shown abova.

For more datails about the ~Z80 daisy-chain structure”, pleaserefer lothe

application note "Z80 Family interrupt Structure,” whichisincluded inthe -

280 Dala Book.
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PRODUCT SPECIFICATION

784011/C11

PARALLEL I/0
CONTROLLER

FEATURES

= 784C00 280 CPU wilh CGC., Z84C30 ZBO CTC, live 8-
bil parallel ports.

® High speed operalion (6/10 MHz).
= Low power consumption in four operation modes:
45 mA Typ. (Run mode).
6 mA Typ. (Idle1 mode).
9mA Typ. (Idle2 mode; Not applicable to Z84011).
1 pA Typ. (Slop mode).
Wide operalional vollage range (5V 4 10%).

® TTL/CMOS compalible.

| 784011 fealures:
- Z84C00 280 CPU.
- On-chip lour channel Counter Timer Controller
(Z80 GiC).
- Built-in Clock Generalor Conlroller (CGC).
- Five 8-bil parallel poris.
- 100-pin QFP Package.
- Noise liller lo CLK/TRG inpuls of theZ80 C1C.

W 784C11 lealures:
- All 784011 lealures.
- Support of Idie 2 Mode.
- Built-in Watch Dog Timer (WDT).
- Power-on 2esel and Resel L xlension.
- Wait Slate Generalor.
- Simplilied £V Mode Selection.
- Cryslal Divide-by-One Option.
- External Clock Input Option.

GENERAL DESCRIPTION

The 78401 1and Z84C11 Paraliel I/O Controllers (PIC) are
CMOS 8-bit microprocessors. They are integrated with the
CIC and five 8-bit parallel porls inlo a single 100-pin QFP
(Quad Flal Pack) package. The Z84C11 is an upward
compalible version of the Z84011. Figure 1(a) shows he
block diagram of 284011, and Figure 1(b) shows the block
diagram of the Z84C11. Figure 2 has pin assignmenis lor
bolh versions. These high end superintegrated Parallel I/
(0] Controllers are targeled lor a broad range of applica-

tions 1anging Irom émbedded coniroller to enhancement/
cosl reduclions of exisling hardware using 780 based
discrele peripherals.

" Hereinalter, the word PIC on lhe descriplion covering bolh

versions (Z84C11 and 28401 1)is used. Use Z84C 1 1 onthe
description which applies only lo the Z84C 11, and use

" 784011 which applies only (o the 284011,
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(a) Z84011 Functional Block Diagram

Figure 1. PIC Funclional Biock Diagram
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(b) Z84C11 Functional _Block Diagram

Figure 1. PIC Functional Block Diagram (Continued)
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PIN DESCRIPTION

The pin assignment is shown in Figure 2. Following is the
description on each pin. For the description and the pin

number, if stated as "X 11", il applies lo bolh the Z84C11/
Z84011. Otherwise, C11 lor Z84C11 and 011 for Z84011.

CPU SIGNALS

Signal Name f#fotPins  Pin#

/O, 3-State

Description

A15-A0 16 (29-44)

O

16-bil address bus. Specilies /O and memory
addresses |0 be accessed. During the refresh
period, addresses lor refreshing are oulpul. The bus
is an input when the external bus is accessing lhe
on-chip peripherals.

D7-D0 8 (6-13) .

[l{e]

B-bil bidirectional data bus. When the on-chip CPU
is accessing on-chip peripherals, these lines are sel
to oulput and hold the data loffrom on-chip periph-
erals.

/RD 1 (19)

o

+ Read signal. CPU read signal lor accepling dala

[rom a memory or /O device. When an exiernal
master is accessing the on-chip peripherals, it is’an
input signal.

MR, 1 (20)

I{e]

Write Signal. This signal is oulpul when data, o be
slored in a specilied memoty or peripheral LSI, is on
the MPU data bus. When an external master is
accessing he on-chip peripherals, it is an input
signal.

MREQ 1 a7

Oulpﬁl. 3-Slate

Memory request signal. When an elleclive address
for memory access is on lhe address bus, "0"is
oulpul. When an external master conlrols the bus,
this signal'is tri-slated.

NIORQ 1. . (18}

“jo

1O request signal.When addresses for 1/O are

on the lower 8 bils (A7-A0) of lhe address bus in the
1/0 operation, “0" is culpul. In addition, the IORQ
signal is oulput wilh the /M1 signat al Ihe lime of the
interrupt acknowledge cycle. This informs peripheral
LS! of the interrupt response vector stale when on
the dala bus. When an exlernal master controls lhe
bus. it is an inpul signal.

m1 ’ 1 & (25)

/o

Machine Cycle “1". /MREQ and “0" are oulpul
together in the operalion code lelch cycle. M1 is
oulput for every op-code felch when a iwo byle op-
code is executed. In lhe maskabie interrupt

- acknowledge cycle, this signal is oulput logether

wilh AIORQ. When an exlernal master conlrols lhe
bus, itis an input signal.




CPU SIGNALS
Signal Name  # of Pins Pin # 1/0, 3-State Description
JRFSH 1 v (26) Outpul{011), The refresh signal. When the dynamic memory re-
. : Qulpuy3-Slale fresh address is on the low order byle on the
(C11) address bus, this pin goes aclive along with /MREQ

l

signal.

Note:
For the 784011 the /RFSH is not tri-stated during EV mode. -

Note:
For the Z84C11 the fAFSH is ti-slated during EV mode. |

/INT. 1 (14)° 1/0 (Open Drain)

Maskable interrupl request signal. Inlerrupl is
generated by peripheral LSL. This signal is accepted
if the Interrupt enable Flip-Flop (IFF) is set to "1”.
The /INT signal of the CTC is internally wired-OR
without pull-up resistors and requires external pull-
up. The interrupts from on-chip CTC go oul from this
pin.

INMI o . (45) Input

Non-maskable interrupl reques! signal. This
interrupt request has a higher priorily han the
maskable interrupl request and does nol rely upon .
Ihe state of the Interrupt enable Flip-Flop (IFF).

JHALT L (16) Ol_npul. 3-Slale

Halt signal. Indicates thal the CPU has executed a
HALT inslruction. This signal is lri-slated in CV
mode.

/BUSREQ 1 (23) Input

Bus request signal, /BUSREQ requesls placement

* ol the address bus, dala bus, MREQ, 10RQ, /RD

and /WR signals into the hibh impedance slate.
/BUSREQ is normally wired-OR and a pull-up
resislor is exlernally connecled.

Oulpul(011),
Oulput, 3-State
cm

/BUSACK 1L e

Bus acknowledge signal. In response [o /BUSREQ
signal, /BUSACK inlorms a peripheral LSI that the
address bus, data bus, MREQ, ORQ, MD, and
/WR signals have been placed in the high imped-
ance slale.

Note:

For the Z84011 the fBUSACK will not be tri:stated during EV mode. For the Z84C11'the /BUSACK will be tri-stated during EV mode.

WAIT 1,0 (22 Inpu(011),

1o(C11)

Wail signal. /WAIT inlorms the GPU Ihal specilied

memory or peripheral is nol ready lor data transler.
As long as /WAIT signal is active, MPU is conlinu-
ously kept in the wait stale, # i

Note: .

Fox the ZBAC 11, the /WAIT pin becomes an oulpul‘lo bring oul on-chip Wait State Generalor during EV mode.

CTC SIGNALS

SignaiName  #ofPins  Pin#

/0, 3-State

Description

CEKITIRGO - 4
CLK/TRG3

(2-5)

/CNO0- /CN023  (97-99)

Inpul.

i Ouipul.

External Clock/Irigger input. These four Cl K/
TRG pins correspond 1o lour Counter/limer Chan-
nels. In the counler mode, each aclive cdge
causes Ihe downcounler o decremenl by one. In
limer mode, an aclive edge slarts the timer. Il i$
program selectable whether the aclive edge is
rising or lalling.
Zero counlftimer out signal: In either timer or counter
mode. pulses are outpul when the down counler
has reached zero. 1he Counter/limer Channel 3
does nol have this-oulpul.

GENERAL PURPOSE I/O PORT

Signal Name #ofPins Pin#

/O, 3-State

Description

PAT-PAD 8 (61-68)

PB7-PBO 8 (69-76)

PC7PCO | 8.

I’D;:I’D(). ]| ’_»8»" .~ “(88—89
91-96)

T e360)

o
.

w

110

General purpose 170 porl (Pont A). These lines are .~
configured as aninpul or an oulpuyl, bit by bit. On
Reset, sol as “all input.”

Goenaral purpose 1/Q port (Port 13). [hese lines are
configured as an inpul or an culpul, tit by bit. On
Rescel, set as "all npul.”

General purpoéé I/O porl (l’urlAC»)v 'lheso lines aro
conligured as an inpul or an oulpul, il by bil. On
Resoel, sel as "all Inpul.”

Gengera! purpose 1O port (Porl 1), Ihese lines are
contigured as an input or an oulpul, bl by bit. On
Hesel, scl as "all Input.”

. .

PLEPED 7 (85-79)

/0

General purposeVI}(—).[—x_)rl .(I.’or;lm)- llwsc Iil;es are
conligured as an inpul or an oulpul, bit by bil. On
Hesel, sel as "all Inpul.”

PL7 (011 Only) - 1 )

‘ [1{e]

General purpose VO parT (Porl I 7). this pinis
conligured as an input or an culpul. On Resct, sl
as “Inpul.” .

PLZIMDIOUT . 1 78
{C11 Only)

[I(e}
(Open-drain
1O when
MWDIOUTY

Porl E 7/Walchdog Timer Oulput (Mulliplexed). 1his
pinis conligured as a Walch [Dog outpul pin, or as a
‘general puipose input or an oulpul pin. When Walch
Dog Timer is enabled. Ihis pin becormes MWD ITOUT
regardiess ol the programming as an /O porl, and
also becomes an Open-drain oulput. If WIDTQUT is
connected other than a A ST pin, an exiemal pull-
up resislor may be required. On Power-on fiesel,
this pin is set as L7 and “inpul.”
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T me TR

780 CIC interrupl enable input signal. This signal is
used with the IEO o form an inlerrupt priorily daisy
chain when there is more than one interrupl-driven

SYSTEM CONTRO‘LA_ SIGNALS\
Signal Name - "#ofPins - Pin# ‘110, 3-State Description
el R oy Input

\
4 s ) ) o peripheral.
IEd . 1 A 87 Oul'pul

780 CTC inlerrupt enable output signal. In 1he daisy
chain inlerrupl control, IO controls lhe intersupl of
external peripherals. IEQ is aclive when ILTis *17
and the CPU is nol servicing an inlerrupt from the
on-chip peripherals.

“Hesel signal, /AISH1 signal is used lor inilializing

JRESET 1 (24) Toput (011),
. -1/O (Open Dran)  MPU and other devices in e system. Also used 0
onC1t1 return [rom the sieady slate in the SIOP or IDLE
modes.
Note:

For the Z84011 the fRESET is kept in aclive stale for a period of al leas! lhree system clock cycles.

Note: : oo
For the Z84C 1 1, during the power-up sequence, the /RESET becames Open-drain output and the Z84C 11 will drive this pin lo *0" for 25 10 75 msec

alter the power supply passes through approx, 2.2V and then roverts to input, If it receives the /RESET signal afler power-on sequence, it will drive
the fRESET pin for 16-processor clock cycles depending on the slalus of the Reset Outpul Disable bit in the Walch Dog Timer Master Register. It this
Reset output is disabled, it must be kept in an aclive state for a period of al leasl lhree syslem clock cycles, Note, that if using Z84C 11 in the 284011

sockel, modification may be required on the Resel circuil since this pin

is a "pure inpul pin” on the Z84011..The /RESET pin doss not have internal

pull-up resistors and requires ‘extemal pull-up. For more delails of the function, refer o "Functional Description.”

SignalName’. ;. #ofPins  Pin# 1/O, 3-State

" Description

XIALY 1 (49) Input Cryslal oscillator connecting lerminal. A paralic
. , ) i resonant crystal is recommended. il an external
clock source is used as an input to the CGC unil,
supply clock goes into this terminal.
Note: . . '
For the Z84C 11, a crystal p: is ically d d by he ' Z84C11; oscillalor and divide-by-two circuils are activated. The single phase.”

clock generated is oulput on the CLK pin if the extemal clock is nol applied on CLK pin.

Signal Name # ol Pins Pin # /O, 3-Slalet Description
XTAL2 1 ' (48) Oulput Cryslal oscillator connecling terminal.
CLK 1 (52) Qutput (O11), Syslem Clock
. . : : 1JO(C11)
Note: |

For the 84011, CLK pravlde‘s Singla Phase system clock generated by

CGG. For the Z84C 11, if the clock is applied on this pin, the internal oscillator

. and divide-by-two circuils are bypassed. Otherwise, CLK provides System Clock to the system.

et

SYSTEM CONTROL SIGNALS

Signal Name #ofPins  Pin# 10, 3-State Description
MS1, MS2 ' 2 (47.46) | Mode select 1 and 2. The mode selecl inpul pins.
- The stalus on these pins delermine one of four
power save modes.(Run, Idle1, idle2 or STOPY
EV ' 1 (15) input Evalualor signal. When *1" is applied lo lhis'Bi‘ri._-i;l'(_:-
. is put in Evaluation mode. For delails, refer 1o
*“Funclional Description” on EV mode.
, .
Note: :

For the 284011, logether with /BUSREQ, the EV signal puts the Z84011 into the ml@ﬁon moda. When lhis s i

. A becomes active, the status of
M3, HALT and /AFSH char?e- to inpul, When using 284011 as an avaluator chip, the CPU Is electrically dhacﬂcled after one machine ;ﬁa is
execuled with the EV signal *1° and the /BUSREQ signal *0°. Il foflows the Instructions from the othar CPU (of ICE). Upon recsiving fBUSREQ; A15-

' A0, MREQ, /IORQ, /RD and /WR are changed lo Inpul and D7-D0 changes ils direction. /BUSACK is NOT tri-stated so il should be disconnected

by an externally connected ciréuil, :

Note:

For the Z84C 11, lo access on-chip resources from the CPU (e.g., ICE CPU), the CPU is elactrically disconnected; A15-A0,

mamg(ef ll:m.uhls;"07-m0fmgesﬂ§dhecllml : M1, HALT and /RFSH are put into the high impedancs state whan the EV pin is sel lo *1."
5 s (ri-s! .

Signal Name  #0lPins  Pin#.

1/0, 3-State Description
Voo 3 (27.51.90) Power ’ +5 Volls
Vg 4 (28,50, GND . 0 Volis
77, 100}
T1EST 1 (86) il Inpul Tesl pin. This pin should be lied to "0"
Note: i i

The following pins have different functions between 284011 and Z84C11:

Pin Neme  Pin# ° Funclion

RESET 24 Functionalily is different.

MWAIT 22 Funclionalily Is differen! in EV mode.

EV 15 Funclionality is different.

PE7 78 (Port E 7) on Z84011; PE7/WDTOUT on Z84C11. T
/BUSACK 21 In EV mode, tri-stated on Z84C11; remains active on 284011,

233



FUNCTIONAL DESCRIPTION

As shown in Figure 1(a). the Z84011 has a Z80 CPU, C1C,
Clock Generalor/Controller and Five 8-bil General Pur-
pose 1/Os. In addition to these, the ZB4C11 has a Walch
Dog Timer, Wail Stale Generalor, and Power-on flesel
circuil (Figure 1b). o -

Functionally, Iheon-chip Z80 CPU and the ZBOCTC are lhe
same as the discrele devices. Therelore, lor detailed de-
scriplion of each: individual unit, refer to ihe Product
Specilication/1 echnical Manual of each discrele producl.

The lollowing subseclions describe each-individual func-
tional unil of the PIC. ; '

Z84C00/01 Logic Unit

Ihe CPU unil provides all the capabililies and pins of the
Zilog £80 CPPU. This allows 100% soliware compalibitity
wilh exisling Z80 software. Refer to "Z84C01 Z80 CPU with
CGC" Product Specilication. ‘

CPU

Data BUS

Contro! '

K ‘Internal Bus
vo <: and

Z84C30 Counter/Timer Logic Unit

This logic unit provides the user wilh four individual 8-bit
Counter/Timer Channels thal are compalible with the
784C30 CTC (Figure 3). The Counter/Timers are pro-
grammed by lhe CPU lor a broad range ol counting and
liming applications. Typical applicalions include event
counling, inlerrupl and interval counling, and seriat baud
rate clock generation.

Each of he Counter/Timer Channels, designaled Chan-
nels 0-3, have an 8-bit prescaler (when used in timer
mode) and ils own 8-bil counter lo provide a wide range ol
counl resolulion. Each ol the channels have their own

Clock/Trigger inpul to quantily lhe counling process and -

an outpul to indicale zero crossing/timeoul condilions.
Note that Channel 3 doesn't have ils oulpul pin. Wilh only
one interrupt veclor programmed into the logic unil, each
channel can gencrale a unique inlerrupt veclor in re-
sponse lo lhe interrupl acknowledge cycle.

il

T R )

Internal
Control
Logic
|—— /INT-
LN |n£err_upt ‘ El
ogic - N
— IEOQ
Counter/ 3 >zcrmo
j T»imgr
Logic K" % CLKTRG

/RESET

" Figure 3. CTC Block Diagram

General Purpose VO Ports

The PIC has live 8-bit General Purpose I/O porls (a tolal of
40 /O lines). Each bil is conligured as input or output
individually. Figure 4 has the block diagram lor General
Purpose I/0 porls. Each porl has 2 associated regislers.
Oncis the Porl Dala Port, which lalches the dala o the port,
and lhe other is the Data Direction Regisler, which defines
the direclion of dala llow lor lhe individual bits of its porl.
While the pori bitis assigned as cutput, the contents ol Porl
Dala register can be read back through IO insiructions.
Tor lhe addresses of these regislers, reler 1o Table 1.

Note: For ZBAC 11, Porl 7 bit 7 is mulliplexed wills Walch
Dog Timer Oulpul (WDTOUT). When enabling ihe Walch
Bog Timer, the /WDTOUT is overriding the lunction as an
/0 port. When used as MDIOUT, a wiile 1o Port Dala
‘Register has no ellecl on the PEZ/MWDIOUI pin, hul
changes lhe conlents of e Porl C djala regisler. A read lo

ihis bit returns Ihe status of the WDTQU1. I'er more delails

.about Walch Bog Timer, reler to the *Walch'lJog Timer”
Seclion.

D7~D0 Data Bus *
P Oulput Butter
R Port :
Dala : DataPort [T\ _> vo
Direction | Register — /| PIN
Register —

Figure 4. VO Pori Block Diagram

Input Control Logic
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Watch Dog Timer (WDT) Logic Unit (Z84G11 Only)

This logic unitis being superintegrated into the Z84C11as

* “an enhanced feature tothe Z84011. It detects an operalion

error. caused by.the'program runaway. and relurns to
normal operation. Figure 5, shows lhe‘block diagramof the

L th PO F AP

. PE7~

—

WDT. While WDT is enabled, lhe signal PE7/MWDTOUT
acts as /WD TOUT. During power down mode ol operalion
(either IDLE 1/2 or Stop), Walch Dog Timer is halled. Upon
Power-on Reset, il is disabled.

MUX  |eg—p PE7/WDTOUT

Wg’rl:'g ‘ __ Enable
(Bits 6 and 5) ——p
(294 284 % 4
2. 22-Stage Binary Gounter &
{(WDTCLK) ——"“ * for Watch Dog Timer A s
© ot} RESET.
'
P RESET
! -8 TE
| RESET ——— | 4EHWRITE ‘o —— & —l
SR g AT B1H WRITE
T Timer
Dog Timer Command Walch Dog 3
N Slos 471 (OTGR) | | Master Register #F0 (WOTMR)

7

1

Internal Data Bus

Figure 5. Walch Dog Timer Biock Diagram

N

WOT Output (PE7/WDTOUT)

i ’ 3 dedi T output
Since the Z84C 11 doesn’t have @ dqducaled WD
pin. the WDT oulput is multipiexed with Port E bil 7. When

enabling the Watch Dog Timer, the WDTOUT lunclion.

overrides PE7 function.

When the WDT is used, the *0” level signal is oulm_;t' lro['n
. the PEZ//WDTOUT pin alter a duration of lime speciliedin

’

\he WDTP in the WDTMR. The oulpul pulse widlh i; oneol
Ihe lollowing, depending on the PE7//WDTQUT pin con-

nection.
The PE7/WDTOUT is connecled lo the /RESECT pin: The
0" level is pulsed for 5TcC (Syslgm Clock cycles).

,

286

The PE7/WDTOUT is connecled o a pin other than the
JRESET pin: The "0 level is kept until the Watch Dog time:
is cleared by sollware, or resel by /RESET pin. Lo

o

CGC Logiq Unit

The PIC has a CGC (Clock Géne}élorlConlroller) unit. The
PIC allows cryslal input (XTAL1, XTAL2) or System Clock
Inpul on the XTAL1 pin. it has clock divide-by-lwo circuils

and generales hall-speed clock 1o the input. -

2840i 1'0nly. The CGC unilis nol supporling “ldle 2" mode
ol operalion. .,

Z84C110Only. External clock can be also applied rom Ci K
pin. Il external clock is provided on the CLK pin, the
oscillator and the divide-by-lwo circuil are bypassed. On
Power-on [tesel, it comes up in divide-Ly-lwo inode. I the
exlernal clock or crystalinputis provided onthe XTAL pins,
Ihe internal oscillalor is used and he divide-by-lwo circuil
is activaled depending upon bil D4 of lhe WOTMIR (See
“Programming”section). Power Downmodesof the Z84C 11
vary hased ot whelher the clock is input on the XTAL 1 pin
or the CLK pin. Il ihe clock is inpul on the crystal pin, all of
the modes in“hall” slate are available. If Ihe system clock

15 provided Irom the CLK pin, only the I F2 mode is ap-

plicable (G IC is kepl on running bul {lie internal CiPU and
Walch Dog limer are slopped).

Generaling the System Clock

ihe PIC has a huill-in osciliator circuil and the required
clock is easily generaled by connecling a crystal o the
exlernal terminals (X1AL 1, X1AL2). Clock culpulis the hall
speed ol the clock source., Exqmple of an oscillalor con-
neclion is shown in Figure 6. N

. ZB4cC11/011

R 4

" XTALY
T Ciy=3pt

o

. . - . T Coyr = 33pt.

-

Figure 6. Circuit Conllgurallon for Cryslal

Z84C11. Clock speed is.the same, or hall, the Irequency
ol the clock source.

Recommended characleristicsof the c&slal andlhe values
for (I}e capacilor are as lollows, (Ihe values will change wilh
crystal Irequency).. -
8 Type of crystal: Fundamental, paraliel lype crystal

- (AT cul is recommended). -

m Frequency lolerance: Application dependent.
= CL, Load capacilance: A;)brdiimalely 22pl.
(Acceplable range is 20-30pl.) : :

® Rs, equivaleni-serigs resistance: € 60 ohms

| rive level: 10mW (lor £ 10MHz cryslal)
5SmW (lor 2.10MHz cryslal)

® CIN = COUT = 33pl.

Power-on Reset Logic Unit(Z84G11 Only)

The 784C11 has Ihe enhanced lealure ol a IPower-on
Reset circuil. During the power-up sequence. the Open-
drain gale ol the on-chip Power-on Resel circuil drives
JRESET. pinto "0” lor 25 lo 75 msec aller Ihe power supply
passes through approx. 2.2V. Alter the lermination of the
“Power-on Resel” cycle, the Open-drain gale of the on-
chip Power-on Rese! circuil stops lo drive the AESE T pin.
llis required lohave external pull-up resisloron the /RLSET
pin. .

I1il receives MESE T inpul Irom oulside aller the power-on
sequence, and while Resel Oulput Disable bil in Walch
Dog Masler Regisler is cleared to "0, il drives the /RESET
pin for 16 processor clock cycles lrom the falling edge ol
exlernal /RESET inpul. Olherwise, /RESET pin mus| be
kepl in active slate lor a period of at least 3 syslem clock
cycles. : .

il there.are power-on resel circuils oulside ol 1his device,
drive this pin with OPEN-DRAIN lype gales and pull-up re-
sislors because the /RESET signal is driven low lor Ihe
period mentioned above during the Power-on sequence.
Il the external Power-on Reset circuil has push-pull lype
drivers and they drive the /RLZSET pin to =17 during that
period, it may cause damage. In parlicular, when using
Z84C11 in the 284011 sockel, modilicalion may be re-

quired on the exiernal resel circuil.

B

3
|
il
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Walt State Generator Unit (Z84C11 Only)

The Z84C11 has the enhanced feature of a Wail Slale
Generalor circuit. itis capable of generaling WAIT signals
1o the CPU internaily. The status of the External WAIT input
-line is sampled alter the insertion of soltware wail stales,
excep! Ihe wail stales insertion for Inlerrupt Daisy Chain
wail (for this cycle, insertionof awaitstaleis complex). The
Wait Stale Conlrol Register canbe programmed lo gener-
ale mulliple Wait stales during dilterenl CPU cycles as
listed as loliows. R T

Memory Wait and Op-code Wait L i
The Wail State Generator can pul 0 o 3 wail stales in
memory accesses. Additionally, one added wail state can
be inserted during an /M1 (Op-code felch) cycle, because
/M1 cycles' liming requirement is lighter than memory
Read/Wrile cycles. It generales wail states to the Memory
Accessina specilied addressrange, whichis programmed
in Memory Wail Boundary Register.

1O Wait

The Wail State Generator can put 0, 2, 4 or 6 wail stales o
1O accesses. Regardiess of the programming ol this lield,
no /O wail slales are inserled for accesses 1o on-chip
peripherals. A ’

Interrupt Vector Wait '

During Interrupt acknowledge cycle, the' Wail State Gen-
eralor can inserl one wail stale afler JORQ goes aclive, 1o
exlend the lime beiween AORQall to vecior letch by CPU.
Il allows a slow yeclor response device.

Interrupt Daisy Chain Wait
and RET| Sequence Extension
During Ihterrupt acknowledge cycle; ihe Wail Stale Gen-
cralor can inserl 0, 2. 4 or 6 wail stales between /M1, falling
iothe NORQ lalling edge. This extends the lime required 1o
setlle the daisy chain. This alsoallows alonger daisychain.
Further, this field conlrols the number ol wail slales in-
serted during RETI (Return From Interrupt) cycle. Il speci-
fied lo inserl 4 or 6 wail stales during Inlerrupt Acknowl-
edge cycle, the Wail Slale Generalor also inserts wail
slales during the RETI fetch sequence. This sequence is
generated wilh lwo op-code felch cycles (Op-code is £Dh
‘ followed by 4Dh):ltinserts 20r 4 wail stales, respectively,
it op-code lolowed by EDh is 4Dh. One wail state il the
tollowing op-code is not 4Dh. : o .
_Other Functional Features (Z84C11 Only)
v . 1

For more system design flexibility, Ihe Z84C11 has the

following unique lealures. These lealures are controlled by

WDTMR (Walch Dog Masler Regisler. Address:FOh) For
moxe delails. refer to “Programming section.”

m Clock Divide-By-.One oplion :
m Reset Oulpul Disable
m Conlrol Register Initialize Option

Clock Divide-by-One Option

1his fealure is programmed lhrough Bit D4 of WDIMI.
Upon Power-on Resel, the Clock Irom on-chip CGC is
passed through a divide-by-Iwo circuil. By selting this bil
10 one, the divide-by-lwo circuit is bypassed so thal he
syslemclock is cquai lo X1AL inpul. Il the clock is apphed
101he CLK pin from external clock source, the stalus ol this
bil is ignored. Upon power-on reset. itis cleared t0 0. For
details, refer lo “Programming” section.

Reset Output Disable

This fealure is programmed by Bit D3 ol WIDTMIR. ! this bit
is cleared o "0, the /AL SF T pinis driven lo “0"lor 16 clock
cycles from the falling edge of MESY [ input. 1his leature
is lor the cases where /RESET is used 1o get out from Ihe
“LIALT" slale. If this bil has been sel 10 ont. the on-chip
resel circuit will not drive the MESET pin except during
pOWer-0n SeQUCHCe. '

Control Register Initiatize Option

I his fealure is programmed by Bil )2 of WIDIMIR. This bit -

determines whelher or nol lo iniliaize sysiom control
registers loinitial value on /RESE t. Anideal application for
using the Walch Dog Timer.

,

Evaluation Mode

Ihe PIC has a buill-in evaluation {or development) node
feature which allows e users to ulilize standard /80
developmeni syslems convenienlly. This mode wirtually
replaces the on-chip Z80 CPU wilh the external CPU. In
\his mode. the on-chip CPU is eleclrically disconnecied
Irom the inlernal bus and all lri-slate signals 15-A0, 1D7-10.
/MREQ, NORQ. MO, JWRLAHALT, M1, tlor G111 A3ESH and
/BUSREQ as well) as ihey are lri-slated. of chaiiged lo
inpul. This allows (he development sysiem CI’U 1o lake
over and use lhe internal 1/O registers of he PIC (like lhe
CPU was on-chip).

Z84011 Only. When Ihe EV pin is active.lhe/M1and fLIAL 1
pins are put in the high-impedance state. In using lhe
784011 as an evaluator chip, the CPU is eleclrically
disconnected -(pul in high-impedance slate) aller one
machine cycle is executed wilh Ihe £V signalbeing " 1" and
the /BUSREQ signal being “0". 1hen, on-chip resources
are accessed from oulside. BUSACK and Mt Sii are
disconnecled by an externally connecled circuil:

P e

Yo

Z84C11 Only. Il the EV pinis lied lo Vcc on power-up. the
Z84C 11 enlers into an evaluation mode. In this mode, the
internal CPUisimmedialely disconnected lrom the internal
-bus and all iri-slale signals lisled above, and [BUSACK
and /RFSH signals are tri-slated, or changed loinput. Nole
that the AAIT pin became the QUTPUT pin in EV mode,
and Wail Slale Generalor generales wail slales only as
programmed. If the target application board has a sepa-

rale wait stale generator, modilication of Ihe largel may be

required. .

The Z&ftc 11 acislike regular operation where the /JBUSREQ
signal is asserted by an exiernal masler. This causes all

_ lri-stale signals lo be lri-slated by the Z84C11 alier one

clock delay. For this case, AIFSH, /M1, MHALI and
/BUSREQ remain active. 1 he /BUSIIEQ approach was nol
used for the evalualion mode.This avoided significant
exlernal circuilry to work around the lime period belore lhe
external CPU uses lhe bus lor the Z84C11 accesses.

PROGRAMMING
/O Address Assignment
The PIC 's on-chip peripherals’ /0 addresses are lisled in

Table 1. They are fully decoded from A7-A0 and have no
image. The regislers with Z84C11 located at IfO Address

EEh, EFh, FOh and F1h conlrol enhanced fealures lo the
Z84C11, and are ho! assigned on Z84011.

Table 1. /O Control Register Address

Addrcss Device Channel . « Regisler
:('): ' (C;g A Ccho Conlro! Register
b 4l Cht Coniro! Regisler’
2 el Ch2 Contral Regisler
] Ch3 Conlro! Regisler
g(zl; :;:2 Port A Port A Dala Port (IPADP)
L £ Porl A Port A Daia Direction ilegister (PADR)
3 iy F;orl B Port B Data Port (PP}
Port B Port 13 Dala Direction Regisier (IP3iiR)
gélt: ll'-":x Pori C Port C Dala Port (PCLI%)
- - G Port C Porl C Dala Direction Register (ICDIY)
o e - Pori D Porl 1 Dala Port (IPODP)
< Port D Port D Data Direclion Regisler (P1)DI1Y)
:2:: g:ﬁ\\ Porl E Porl £ Dala Port (PEDP) !
o o Port E Porl E Dala Direclion Regisler (PEDR)
1 . Walch Dog limer Masier Regisler
: (WDTMR; Notl willy Z84011)
Fih . WDr Walch Dog timer Conlrol Register ~
£ N (WIDICR; Nol with Z84011)
. Syslem Conlrol Regjisler Poinler
(SCRP; Not with Z84011)
EFh ) MISC System Conlrol Data Porl
(SCDP; No! wilh 784011)
.o 1hrough SCRP and SCDP
: Conlro! Regisler 00 - Wail State
Conlrol regisicr (WCR)
Conirol Register 01 - Memaory Wail slale
Boundary Register (MWI)
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CTC Control Reglstars - 1" 7.7

. B R AR A e
For more detailed informalion, reler lo the CTC Technical
Manual. ' oo .
Channel Control Word “"-" " " '
This word sets the operaling modes: and parameters as

_ described below. Bit DO'is a *1” o indicale that this is a

Control Word (Figure 7).

FREEEEE]

Control of Yocior
. 0 « Vector
1 = Control Word

Rasal -

0 = Continued Operation

~ . 1= Software Resal

Time Constant

0 = No Time Consiant Follows
1 = Time Constani Follows

Timo Trigger *

Valve *
v. 1w Valeof 258
0 = Valvo of 16

Made
-0 Selocts Timer Mode
1 Selects Counter Moda

Interrupt -
_ 1 Enables Interrupt
" 0 Disables Interrupl
* Timer Mode Only

Figure 7. CTC Channel Control Word
: o . VN

Bit D7. Interrup!l Enable.This bil enables Ihe interrupt logic
so that an internal INT can be generaled al zero counl.
interrupls are programmed in eilher mode and may be
enabled or disabled at any time. "~

Bit D6. Mode Bif This, bil seiécts’eilher Timer Mode or

* Counlter Mode. ..

Bit D5. Prescaler Faclor. This bil seleclé the prescaler

faclor for use in the imer mode. Either divide-by-16 or

divide-by-256 is available.
Bit D4. Clock/Trigger Edge Seleélor. This bit selecls the
aclive edge of the CLK/TRG inpuk‘pulses.

Bit D3. Timer Trigger. This bit selecls the Irigger mode lor
timer operalion. Either aulomatic or exiernal lrigger is
selected. .

Bit D2. Time Gonstant. This bit indicales that the next word
programmed is lime constant dala for the downcounter.

Bit D1. Software Resel. Writing 1 to this bil indicales a
soliware resel operalion, which slops counting aclivilies
until another lime conslant word is wrillen.

Time Constant Word -

Belore a channel starls counting, it must receive a lime

constant word. The lime constani value is anywhere
belween 1 and 256, witl "0 being accepled as a counlof
256 (Figure 8).

P EEEERE -

-

Figure 8. CTC Time Constant Word

Interrupt Vector Word

1tone or more of the CTC channels have interrupl enabled.
then the inlerrup! Vector Word must be programmed. Only
the five most signilicant bits of this word are programmed,
and bit DO mus! be “0". Bils D2-D1 are aulomatically
modilied by ihe CTC channels when it responds wilh an
interrup! vector (Figure 9).

[ﬂnsloslmlnalozlmloﬂ

l—— 0 = inferrupt Vector Word
1 aControl Word -
Channel identifier
g ed

1 1=Channel3
L Supplied By User

Figure 9. CTC Interrupt Vector Word
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PIA Registers

Port Direction Registers . ’

]he PIA porls can be configured for any combination of
inpul and output bits. The direclion is conlrolled by writing
lo the Port Direclion Registers (PADR, PBDR, PCDR,

PDDR, PEDRY). A “1" writlen lo a bil posilion indicales thal
{he respective bit is an Cuipul. All bits are inpuls on resel.
This regisler is wrile only (Figure 10). -

HEREE

voo
1

[ I

0: Sets 84 1o Input
1:8ets Bilto Outpul

Figure 10. Port Direction Register

" Port Data Pont -
This regisler holds the data to the port bit assigned as
gulpul. Itholds the dala unlil modilied by the CPU. If the bil
is assigned as an oulpul, a read lo this.register gives the

PDDP (Address:30h) -
PEDP (C11 only:Address:40h)

[p7les]es]paleafeaer [pof

B

cqnent _value on the porl pin, or reads back lhe contenls of
this register (Figure 11).

E——

PEDP {C11 only:Address:40h)
BRERERRE!

JT .

When g Timar s Disabled:PE?
When Wetchdog Timar is Enablod:NDTOUT
(Road Only)

Figure 11. Port Data Port

?Nriting aPort Data Port. Il {he bit location is assigned as an

inpul, A write lo lhe bil localion, assigned as an inpul,

changes lhe contents of the Port Dala Port Register without *
allecling the porl's operalion. ‘ ’

1l lhc.bil loca!lon is assigned as an oulpul. A wrile lo 1he bit
localion, assigned as an oulpul, lalches the dala into the

Porl Dala Porl register, and the conlenl of the register is
oulput on the pin. .

284C11 Only. if Port C bil 7 has been assigned as Watch
Dgg Timer Qutpul ((WDTOUT), a wrile to PE7 location will
Pm;_locgange the status of the PE7, bul changes ihe bit 7 ol
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Reading a Port Data Port. If the bit localion is assigned as
an inpul, a read to the bil location, assigned as an input
reads the data on the port directly. The conlents ol the Port
Dala Pofl Reglsler are not changed.

e bll Is assngned asan oulpul Aread lo lhe bil location,
assugned asah output, reads back the contents of the Port
Data Porl Register.

Z84C11 Only. If Porl E bit 7 has been assigned as Walch
. Dog Timer Qutput (WDTOUT), a read to PET7 location
returns Lhe status of WDTOUT.

Asmenlioned above, a write lo the bil location assigned as
input, willnot alfeclthe port's operation. When changingiils
mode lo output from inpul, write dala to be output into port
dala port before programming Dala Direclion Register o
Oulpul, or (here may be a glitch in lhe port pin.

Watch Dog Tiﬁ]er Control Registers (Z84C11 Oniy)

‘There are two registers 1o conirol Walch Dog Timer opera--

tions; Walch Dog Timer Masler Register (WDTMR; 1/0
Address FOh) and the WDT Command Register (WDTCR,

Read'Write

1/O Address Fih). Walch Dog Timer Logic has a “double
key" struclure to preven! the WODT disabling error which
could lead to WOT operation slop page due lo program
runaway. Also, these regislers program lhe power-down
mode of operalion. The “Second Key™ is needed when
luming off the Watch Dog Timer.

Enabling the WDT. The WDT is enabled by seliing ihe WDT

Enable Bit (D7:WDTE) to 1" and the WDT Periodic lield
(D5,D6:WDTP) to the desired lime period. These com-
mand bils are in the Watch Dog Timer Master Regisler
(WDTMR; /O Address FOh).

Disabling the WDT. The WODT is disabled by clearing WDT
Enable bit (WDTE)in the WDTMR lo 0" lollowed by wriling
“B1h" to the WDT Command Register (WDTCI3; /O Ad-
dress F1h).

Clearing the WDT. The WDT can be cleared by wriling
“4Eh” into the WOTCR.

Watch Dog Timer Master Register

" (WDTMR; /O address FOh)

This regisler conlrols the aclivities of the Walch Dog Timer
and system {unclions (Figure 12).

[T lEoT T[] wansrossenos

P /
Control Regigter infialize Option

1 : tnRtialize only on Power-on Resst
0 : Infiialize on Resol Atso

Resel Output Disaklo
1 : Rese! Outpust Is Disablod
0: Raset Outpu Is Enabled

Figure 12. Watch Dog Timer Master Register ,.

Bit D7. Walch Dog Timer Enable (WDTE). This bit controls
the aclivilies of Watch Dog Timer. The WDT is enabled by
selling-this bit lo “1* To disable WODT, wrile “0" to this bit
lollowed by writing "B1h” in the WDT Command Regisler.
Waich Dog Timer Logic has a "double key" structure lo
prevent lhe WDT disabling error which may lead to WOT
operalion slop,page, due lo program runaway. Upon
Power-On Resal, this.bil is cleared lo ‘0“ and the WDT i§
disabled. .

Bit D6-D5. WDT Periodic field (WDTP). This lwo bil field
delermines the desired lime period. Upon Power-on reset,
this lield is sel to *11" and the tlime period is (TcC x 222).

00 - Period is (TcC x 219)
01 - Period is (TcC x 2'®)
10 - Period is (TcC x 2%)
11 - Period is (1¢C x 222)

Bit P4. Clock Divide-by-one option. "0"-Disable ,"1"-en- ‘

able. On-chip CGC unil has a divide-by-two circuil. By
selling this bil lo one, Lhis circuil is bypassed andclockon
CLK pinis equal lo XTAL oscillalion frequency (or exlernat
clock input on the XTAL 1 pin). This bit has no elfect when
the on-chip CGC unil is not in use and exlernal syslem
clock s led from CLK pin. Upon Power-on resel, (his bil is
cleared 1o “0" and (he clock is divided by two.

Bit D3. Aese! Oulput Disable. "0"-Resel oulput is enabled,
“1"-Rese! oulpul is disabled. This bil conirols the /RESET
signal and is driven out when /RESET inpul is used to lake
the Z84C 11 outof the "Hall” slale. 1he resel pulse is driven
out lor 16-clock cycles Irom the falling edge of /RESET
inpul, uniess this bil is set. Upon Power-on reset, Ihis bilis
cleared to "0".

Bit D2. Conirol Register Inilialize Oplion. "0 inilialize
conlrol regislers on Reset: "1™ Inilialize conlrol registers
only on Power-on Resel. D2 delermines whether lo inilial-
ize syslem conlrol regislers 1o initial valyes on /RESET. If
Ihis bil is cleared lo 0, contents of conlro! regisiers are
initialized al /RESET. if this bitis sel to 1, contents of contro!
regislers are initialized ONLY on Power-on lesel {(/RESE T
will not initialize the conlro! regislers). Upon Power-on
Reset, this bil is cleared 1o "0"

Bit D1-D0. Reserved. These two bits are reserved and are

programmed as "11~ A read lo these bils relurns 11"

Watch Dog Timer Command Register

(WDTCR; 1/O address Fih)

In conjunclion with the WIDTMR, this register works as a
“Second Key" lor the Walch Dog Timer. This register is
wrile only (Figure 13).

Write Bh after clearing WOTE 1o "0 - Disable WDT.
Write 4Eh - Clear WDT.

WOTCR (Wiite Only)
=== ]

1 0 1 1 0 0 0 1  (Bih).DisableWDT "
{Afor Clasving WDTE)

v0 4 0 0 1 1 1 0 . (4Eh)-Cleas WDT

Figure 13. Watch Dog Timer Command Register

Registers for the Wait Slate Generator
(The jlollowing registers are nol available on 284011).

There are two indireclly accessible regislers 1o program
wail stales; Wail Stale Conlro! Regisler (WCR, Conlrol
1egisler 00h) and Memory Wail Boundary egister (MW,
Conlrol [3egisler 0 1h). 1o access these reqisiors, /784G 1
wriles “register number 10 be accessed” 1o the Syslem
Control Regisler Pointer (SCTIP, IfQ address LEh), and
lhen accesses the largel registor hrough Sysicm Control
Data Port (SCLP, IO address I'Th). 1he pointer which
wiiles inlo SCHP is kept unlil moditied.

System Control Register Pointer

{SCRP, I/O address ULh)

This regisler stores lhe pointer to access WCIR and MWHI
This register is Read/Wrile and it holds the pointer value
unlit modilied. Upon Power-on resel, all bils are cleared 10
zevo. The poinler value other than O0h and 0 th, is reserved
and nol wrilien. Upon Power-on reset, this regisler is sel lo

00" and points lo WCI (Figure 14)

SCRP(Reuﬂwmn)

Lo—l Jofjo]olofolo I {Vakso on Powar-on Rosef)
0 0,0 .0 0 0 0 0 (00h) PointtoWCR

0 6'0 0 0 0 0 1 (Oth Pointio MWER

Figure 14. System Control Register Pointer
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.System Control Data Poﬁ
(SCDP, /O address EFh)

This regisler accesses WCR and MWBR (Figure 15)

SCOP (Read/Writo)
o7 -

L

TTT]

L————-.— Raad/Write the Reglster

Pointed by SCPR

Figure 15. System Control Data Port

Wait State Control Register

(WCR, register numbar Q0h)

This register accessed through SCDP with the poxnler
value 00h in SCRP (Figure 16). To maintain compatibilily
with the Z84011. the Z84C 1 1 inser!s the maximum number
of walt states (set all bits ol lhis regisler lo one) for sixieen/
M1 cycles afler Power-on Resel. it aulomatically clears the

contents of this register (move to no-wail state insertion) on .'

the railing edge of the 161h /M1 signal unless soltware has
programmed a value. Il automalic wait stale insertion is
needed, the wail stale is programmed wilhin this lime
period. A read to WCR during this period will return FFh,
unless programmed.

wcn (Read/Write) -

annn

Bl oon:

[

16- M1 Gyclos Alter Powor-on Reset Unless Programmed

'nroloji]

" Lelefelo

-

Two Wait States
Four Walt Stales

Wait
0 No Walt State
1
o
1 Six Wa? Stotes

cof «~cad
=3
i

0 No Wnﬂ Slale
1

1 0 Two Wait States
1 1 Three Wait States

L——— Op-code Feich Exiension

0: No Additional Wait On
Op-Code Feich Cycle
1: Add 1 More Walt to
Op-Code Fetch Cycle
Interrupd Vector Wait

0: No Walt
1: One Walt Stale

Inteeruspt Daisy Chain Wit

Inerrupt . RETI
Acknowledgo Cycle Cycle

0 Watt State 0 Wal Stale
2 Wait Stales 0 Wail State
4 Wait Siales 2 Wall States
€ Wail States 4 Well States

—-—o0
o=

4 . Figure 16. Wait Slate Control Register
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The Wail Stale Contro! register has the following fields:

Bil 7-6. Interrupt Daisy Chain Wail. This 2-bil field specifies
the number of wail stales to be inseried during an Interrupl
Daisy Chain setille period of the Interrupt Acknowledge
cycle. Which- means /IORQ goes low after the sellling
period from /M1 going active. Also, this field controls the
number of wail states inserled during the RETI (Return
From Interrupt) cycle. If specified 0 inserl four or six wail
slates during Interrupt Acknowledge cycle the Wait State
Generalor’also inseris wail states during lhe RET! letch
sequence. This sequence Is formed wilh two op-code
felch cycles (Op-code is EDh {ollowed by 4Dh). N inserts
one wail State i op-code followed by EDh is NOT 4Dh, and
inserts two or four wait states, respeclively, it the loliowing
op-code is 4Dh.

Interrupt Acknowledge RETI cycle
‘00 - No Wait slates No wait stales
01 - 2 Wall stales No wail slates
10 - 4 Wait states 2 Wail stales
11 - 6 Wait states 4 Wail slales

For sixleen /M1 cycles from Power-on Resel, bits 7-6 are
set lo "11". They clear 1o “00" on the trailing edge of the
16th M1 signal unless programmed.

Bit 5. Inlerrupt Vector Wail. While this bilis sel lo one, the

wall state generator'inserts one wait slate afler the /IORQ ~

signal goes aclive during the Interrupt Acknowledge cycle.
This gives more time for lhe vector read cycle. While this bit
is clear to zero, no wall stale is inserted (Standard timing).
For sixteen /M1 cycles from Power-on Reset, this bilis set
{0 *1.” I then clears !0 "0” on the trailing edge of the 16lh
/M1 signal, unless programmed.

Bit 4. Op-code feich Extension. If this bit is set lo “1°, one
additional wail state is inserled during the Op-code felch
cycle in addition 1o lhe number of wail slales programmed
in the Memory Wait lield. For sixteen M1 cycles from
Power-on Reset, this bitis setto 1", thenclear to “0” on the

Irailing edge of the 16th /M1 signal, unless programmed.

Bit 3-2. Memory Wail slates. This 2-bit lield specifies the
number of wail states inserted during /O ransactions.

00 - No Wail slates
01 - 1 wait stales
10 - 2'Wail stales
11 - 3 Wail stales

For sixteen M1 cycles from Power-on Reset, Ihese bils are
sel 1o 117, then cleared to "00" on the trailing edge of the
16th /M1 signal, unless programmed. .

Bit 1-0. //O Wait states. This 2-bil field specifies the number
of wait slates inserted during 1/O transaclions.

00 - No Wail slales
01 - 2 Wail states
10 - 4 Wait slates -
11 - 6 Wail slates

For sixieen M1 cycles lrgm Power-on Resel, these bits are
sello *117, then cleared to “00" on the Irailing edge of the’
16th /M1 signal, unless programmed. For the accesses lo
the on-chip YO regislers, no Wail states are inserled
regardiess of the programming of this field.

Memory Wait Boundary Register:

(MWAR, register number 01h)

This register specifies the address range lo insert memory
wait states. When accessed memory addresses are within
this range, the Wait State Generator inserls Memory Wait
Stales specilied in lhe Memory Wait ‘field in WCR.
(Figure 17).This register controls the Memory Wait inser-
tions only for normal Memory Read/Wrile and Op-Code
fetch cycle.

MWBR (Read/Write)
o7 oo

u|T1 , 1]e] o,ro ] ol(v.u.mn,n-mm;
,I———; Mamory Wall Low Boundary

Lowor
Address (A18-A12) for
Memory Walt Insertion

Memory Wait High Boundary
Specifies High Boundary
Address (A15-A12) for
Momory Wall Insertion

Figure 17. Memory Wait Boundary Register

Bit D7-D4. Memory Wail High Boundary. This lield speci-
fies A15-A12 of the upper address boundary for Memory
wail. .

Bit D3-D0. Memory Wait L.ow Boungary. This lield specifies
A15-A12 of the lower address boundary tor Memory wail.

Memory wait slates are inserled for the address range:
(D7-D4 of MWBR) 2 A15-A12 2 (D3-DO of MWBR)
This register is set to “FOh" on Power-on Resel. which

specifies the address range lor Memory wail as “0000h to
FFFFh".
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" OPERATION MODES

There are lour kinds of operalion modes available lor the
PIC in conneclion with clock generation, RUN Mode,
IDLE 1/2 Modes and STOP Mode. -

The QOperation mode is eflective when the hall instruction
- execules. Reslart of MPU lrom the slopped stale under
_IDLEY/2 Mode or STOP mode is efiecled by inpulting

i

either RESET or interrupt (NMI or /INT) The mode selec-
tion ol these power-down modes is made-by iwo exlqmal
pins (MS1/MS2). .

Note: Z84011 is not supporling IDLE 2 mode of operalion.
Do not use the MS1/MS2 combinalion of O § with Z84011.

Description at HALT State

The PIC continues the operation. If CLK is an outpul,
it supplies clocks lo the oulside, conlinuously.

The internal oscillator's operation is continued and
supplies clocks (0 the outside, continuously. Clock
oulpul {CLK) {and internal clock 10 the CTC and the
Walch Dog Timér) is slopped at "0 leve! of T4 slate
in the hall instruction operation code lelch cycle.
This mode is nol supported with Z84C11 when
external clock is applied 1o the CLK pin.

Operation Mode " MSt MS2 -

RUN Mode 1 1

IDLE1 Mode 0 o
s

IDLE2 Mode 0 1

(C11 Only)

The internal oscillator and the CTC's operation
continues. Il the CLK pin has been selecled as
oulput. it suppiies clock lo the oulside continuously.
Bu! the inlernal clock to tha CPU and the Walch Dog
Timer is siopped at "0" level of the T4 slale. This is
in the cycle immediately aller the halt inslruction op-
code fetch cycle. This mode is also valid when
external clock is applied 10 lhe CLK pin.

STOPMode . - 1 0

All operations of the inlernal oscillalor, clock (CLK)
oulpul, internal clock 1o the CTC, and the Walch
Dog Timer are slopped at the “0” level of the 14
state. This is in the cycle immediately alier the hail
instruction op-code lelch cycle.
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Table 2. Device Status in Halt State
(When clock is supplied by on-chip CGC unit)

Mode . CGC CPU CTC

WDT CLK  Note-

IDLET O
IDLE2 O
STOP X
RUN 0

M

O > X %
OXO X
O X X'x
OXO X

O: Operating
X: Stop

Note:

& [1] Not supported on 011.

011 Only. All operaling modes, excep! IDLE 2 (Table 2),

are valid with Cryslal Input (Crystal connecled between
XTAL1/2 or extetnal Clock input on XTAL1).

C11 Only. All the operating modes in Table 3 are valid with
crystal input {Crystal connecled belween XTAL1/2 or ex-
ternal clock input on XTAL 1). For the external clock on the
CLK pin, only the IDLE2 and RUN modes are applicable.

TIMING . '

Basic Timing

The basic timing is explained here with emphasis placed
on Ihe halt function relative lo the on-chip Clock Generator.
The following ilems are idenlical to those for the Z84C00.
For details, refer to the dala sheel of the Z84C00.

| Operation Code Fetch Cycle

= Memory Read/Wrile Operation

& Input/Output Operation

® Bus Requesl/Acknowledge Operalion

| Maskable Inlerrupt Requesl Operation

" m Non-Maskable Interrupt Request Operation

® Reset Operation

‘Operation When HALT Instruction Is Executed

When the CPU fetches a hall instruction in the op-code

fetch cycle, HALT goes active (Low). 1his is in synchro-
nization with the falling edge of T4 slale belore the periph-
eral LSl and CPUstops he operation. Alter this, Ihe syslem
clock generation differs, depending upon he operation
mode (RUN Mode, IDLE 1/2 Mode or STOP Mode). Il the
internal system clock is running, the CPU conlinugs lo
execule NOP inslruclions even in lhe hall stale.

RUN Mode (MS1=1, MS2=1) '
Shown in Figure 18 is the basic timing when the hall
Inslruction is executed in RUN Mode.
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I . B
M1 Cycle | M1 Cycle . | M1 Cycle
” 14 In T2 . T3 T4 T T2 T3
CLKOUT -
MHALT
M1

HALT OP-Code,

NOP Execution

o

NOP Execution

Fetch Cycle - | _
|

Figure 18. Timing of RUN Mode
(At Halt Instruction Command Execulion)

In RUN Mode, internal system clock (2) and clock oulput
(CLK) continues even afler the haltinstruction is executed.
Therefore, untit the hall slale is released by the interrupl
signal (/NMI or /INT) or /RESET signal, MPU continues to
execule  HALT instruction (internally execuling NOP
instructions). o

.

IDLE1 Mode (MS1=0, MS2=0)
Shown in Figure 19 is the basic liming when the hall
instruction is execuled in IDLE1 Mode.

" T4
CLKOUT I I (L.
e
2
(Intemal
System I I} MPU Operation STOP ot
Clock) )
MALT . I‘ .
- £
1 g
HALT Instruction Operation '
.Code Fetch Cycle I
' ’

Flgure 19. IDLE1 Mode Timing
(At Halt instruclion Execution)
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IniDLE 1 Mode, the internal oscillalor conlinues tooperate,
but syslem clock (@) in MPU and clock output (CLK) is
slopped at T4 Low stale of HALT insiruction execulion:
Then all components in (he MPU stop their operation. This
mode Is not supported when the CGC unil is inaciive and
the exlernal clock is fed from CLK pin.

-—ITA. L—-I I

IDLE2 Mode (C11 Only; MS1=0, MS2=1)

Shown In Figure 20 is the basic timing when the hall
instruction is execuled in IDLE2 Mode. This mode is nol
supporled‘on 011, and nol with C11 when exlernal clock
is-applied onlo the QLK pin.

kY

M rorro

CLKOUT
g .
Internal .
(Syslom I I: CPU Operation STOP . Py
Clock) ”
¢
MALT R [
7
v !

HALT Instruction Operation
Code Felch Cycle "~

Figure 20. IDLE2 Mode Timing
(At Hall Instruction Execulion)
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In IDLE2 Mode, the‘internal oscillator, clock to CTC and
clock output (CLK) lo the outside of Z84C11, continues lo
operale. Sysiem Clock (@) in the Z84C11 is stopped at lhe
T4 Low slale of HALT instruction execution. Then the CPU
and Walch Dog Timer slop their operation.

STOP Mode (MS1=1, MS2=0)
Shown in Figure 21 is lhe basic liming when lhe
instruction is execuled in STOP Mode.

L T T2 T3 T4
* CLKOUT L1 L L] 1 CLK Output STOP
ol ' .
2 - )
{internal ' .
System l I l I l l J l\ MPU Operation STOP
Clock) - B
MHALT :
MM I I
‘ HALT instruction Operation
Code Feich Cycle g,
Figure 21. STOP Mode Timing
(At Halt Instruction Execution)
’,

hait

In STOP Mode, the on-chip CGC unit is slopped al T4 Low
stale ol HALT instruction execution. Therelore, System
Clock (@) in the IPC, operalion ol Walch Dog timer, CPU,
CTC and clock oulput {CLK) to the oulside of the IPC are
slopped. ’

Release From Halt State

The halt slale of the CPU is released when "0" isinpul lo the

JRESET signal and the MPU is reset or an inlerrupt request
is accépled. An interrupt requesl signal is sampled at the
leading edge of Ihe last clock cycle (T4 slale) of NOP
instruction. In the case of maskable interrupl, inlerrupt is

HALT Inslruction

accepled by an active fINT signal {"0" level). Also, The
interrupl enable lNip-flop is sel lo “1°. The.accepled inler-
rupt process is slarled lrom the next cyéle.

Further, when the internal syslem clock is slopped (I0LI- 1/
2 Mode, STOP Mode), it is necessary lirst lo reslarl the
inlernal system clock. The inlernal sysiem clock is re-
slarted when /RESET or interrupt signal (/NMI or iNT) is
asserled. .

_ RUN Mode (MS1, MS2=1)

The halt release operalion by acceptance of interrupt
reques! in RUN Mode is shown in Figure 22.

Execution ") NOP Instruction Execution o Interrupt Process
’ B M1 )
T4 T 20 0n 12 T3 T4 T T2

T ML M rorerrrier

| o T4 T T2 T

T2 T3 T4 T1 T2

{Internal
System  ’ I I l I I l Iﬁl | I | I I I I I | I I |
Clock) 1

/HALT———I

(¢
"
My 1 (ﬁ 1 r
s |
, |
[
M '_‘I LL \ T -
i — b o t—— CPUinterna
1 Latch for NMI
) . o
'
MMl N ] ” :
I_'_l| T
Interrupt Sample Timing

Figure 22. Halt Release Operation Timing
' By Interrupt Request Signal in RUN Mode
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In RUN Mode.the internal system clock is not slopped. It an inslruclion starling from address O000H. Fowever, in’
he inlerrupl signal is recognized on lhe rising clock edge  order to resel CPU, il is necessary o keep MRLSIZT signal

ol T4 ot Ihe conlinued NOP instruction, the CPU will  al "0” lor at least lhree syslem clock cycles (For Z84C11:

execulethe inlerrupt process Irom the nex! cycle. three clock cycles if Rese! oulput is disabled. ). In addilion,

B S Ty il the /RESET signal becomes "17, aller Ihe dummy cycle

1he hal release operalion by reselling (he CPU in RUN  for al leasl two T stales, Ihe CPU execules an insiruction

Mode is shown in Figure 23 Alter Resel. the CPUexecules  Irom address 0000H. :

HALT Instruction . Execute Instruclion
Execution Address 0000H
Ta . T T2
b O I O U 1 O G O Y
5 .
(Internal
Syslem l I . I I l “ I I I I I I {i
Clock)" - f‘l [_I I_I l—] [—l
e - T (s
HALT I . l B
(¢
124
e - (.
M1 = ) p) . I
/RESET ‘e p l

P P

Figure 23. Halt Release Operation Timing
. ...By Reset In.RUN Mode
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IDLE1 Mode (MS1=0, MS2=0)

IDLE2 Mode (MS1=0, MS2=1) - '

The hall release operation by inlerrupt signal in IDLE1
Mode is shownin Figure 24(a)and in IDLE2 Mode in Figure

24(b)
N B r -NOP lnstrucﬁon. Execution >i
, T4 3 ‘T . T2 "T3 T4 T
CLKOUT . ’ ]
e B e N T Al Ny
2
(intemal ‘
System I l red fl l I l I l_l L_l l_l
Clock) w 1
!
. . . 4o
. B 1
MALT l e . ' ' I
r/4 " '
RS N
- '
™M1 4 . N
L 1 L
'
]
it S
NMI ' - . ’ ' .
_I_ _____________ ! _~=— MPU Intemal

1 Latch for NMI
1

F(d {

/INT r4 - : I-——
. i IEE 1 .
4 1 X .
Interrupt Sampling Timing
{a) IDLEY Mode
‘Flgure 24. Hait Release Operation Timing
By Interrupt Request Signat in IDLE1/2 Mode
1
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i, Norp Command Execution |

CLKOUT

System .| i 4 . '

Cocg - % i
1

Ih
mar 1 H
. T f— — :

o R oL Y 1 \
. 1

£C 4’ L_—_l———ﬂ————l_—_
> T '
M1 '

',-— MPU Internal
Lalch for NMI

/NMI

/NT

Interrupt Sampling Timing

' {b) IDLE2 Mode

Figure 24. Halt Release Operation Timing
By intefrupt Request Signal in IDLEY/2 Mode (Continued)

When receiving /NMI or /INT signal, the slopped internal
syslem clock slarls lo feed. in IDLE 1 Mode, the PIC slarls
clock oulpul to the oulside at the same time.

The operation stop of CPU in IDLEZ mode is laking place
al "0 level during T4 slale in the hall inslruclion op-code
felch cycle. Therelore, alter being reslarled by the inler-
rupt signal, CPU execules one NOPinslruclionand samples
an inlerrupl signal al the rise -of T4 'slale during the
exccution of 1his NOP insiruction. It then execules lhe inter-
rupt process from the nexl cycle.

Il no inlerrupt signal is accepled during Ihe execution of
Ihe first NOP instruction after lhe internal system clock is
reslarted, CPU is nol released from (he hall stale. Il is

.,

placed in IDLE 1/2 Mode again at "0 level during T4 stale
of (he NOP inslruction, stopping the internal syslem clock,
IF/INT signal is nol al “0" level at the rise ol T4 slale, no
inlerrupl reques! is accepled.

The Halt Release Operation

By RESET in IDLE1/2 Modes

When /RESET signat al “0" level is input inlo the PIC, the
internal system clock is reslarted and (he PIC will execule
an inslruction stored in address O000H.

Al lime of /RESET signal inpul, il is necessary (o take the
same care as that in resetling the PIC in RUN Mode
(Figures 25a and 25b).

|
Execution Instruction from
. Address 0000H
T T2 T3

Fqd

>

£ 4 {l\
124

‘_f
RESET

5
L]
"

{a) IDLE1 Mode .

Figure 25. Halt Release Operation Timing
By Reset in IDLE1/2 Mode




(Internal”
“System: __l l._g

- Clock): L

MALT - I

|

T1

T2

Execution Instruction from
Address 0000H -

T3

(b} IDLE2 Mode

Figure 25. Halt Release Operation Timing
By Reset In IDLE1/2 Mode (Continued)

Hall Releass in STOP Mode
(MS1=1, MS2-0) By Interrupt

The hall release operation by interrupt signal in SIOP

Mode is shown in Figure 26. -

g NOP Command Execution |

T4 T1 . T2 T3 T4 T1
CLKOuUT :
I . I I O O
) 2.
(Internal g
System _l—l I'd I—L_r_l_.l_l_.[—l_l_[_l_
Clock) . 4 )
1
!
|
MALT P\ D
)4 X
]
(. E [}
M1 r)) j l'—'——-ll
[}
' .
l‘
I(d !
INMI ¥ }

/INT —_ﬁ—_"[

- _:-4— MPU Internal
’ Latch for NMI

Interrupt Sampling Timing '

Figure 26. Hall Release Operation Timing
By Interrupl Request Signal in STOP Mode




When the PIC receives an interrupl signal, the inlernal
oscillator is reslarled. To oblain stabilized osciliation, he
internal syslem clock and clock outpul (ClK) o he oulside
are slarled aller a slarl-up time of {2"+2.5) 1cC (1¢C:
Clock Cycle) by the internal counter.

CPU execules one NOP inslruction aller the inlemal sys-
lem clock is reslarled. At the same lime, il samples an
inlerrup! signal al the rise of 14 slale during lhe execulion
ol this NOP instructlion. I lhe inlerrupt signal is accepled,
CPU execules the interrupl process operation rom the
nexi cycle.

Note: During interrupt signal input, care should be laken
like ihe carc ol the inlerrupt signal input in IDLE 1/2 Mode.

1he halt relcase operation by the Z84C 11 reSetling in
STOP Modc is shown in Figure 27.

CLKOUT

(internal

Hall Release in STOP Mode

(MS82=0, MS1=1) By /RESET

When /RIESET at "0 level is inpul into Ihe PIC, The inlernal
oscillalor is reslaried. However, the internal clock counter
for warm-up does nol operale. Therelore, the operalion is
nol carried oul properly due 10 unslabile clock oscillation.
Il is necessary 1o hold the RESE | signal at “0” level lor
sulficient time. The halt relcase operalion by the PIC
reselling in STOP Mode is shown in I'igure 27.

. Z84C11 Only. The MESE | pulseis sirelched 1o a minimum

ol 16 cycles and driven out ol e Z84C11 on the MESE T
pin il Resel oulpul is enabled (bit D3 of WD IMIR s cleared
10 "0"). Setling bil 12 disables Ihe driving out of MLSE L. 1
Ihe Coniro! initialization Oplion has not been sciecled
{cleared bit D2 ol WTMIR), Ihe values programmed in the
conlrol regislers‘(Wl)lMH. SCIRP, WCI and MwI3it) are
nol initialized on MESUT. Qlhetwise. contents of these
regislers are miliatized 1o the defauli value.

2=
Executive Instruction from
™~ Address 0000H
T1 T2 T3

g

System fllll“llllllllll
Clock) 4 3

LC

MHALT

P24

M1 £ — 7

/RESET _'_ﬁ_l

5
A
P2

Figure 27. Halt Release Operation Timing
By Reset in STOP Mode 4

Start-up Time At Time of Restart (STOP Mode). When the
MPU is released from Lhe hall slale by accepling an
interrupl requesl, il execules an inlerrupl service rouline.

Therelore, when aninterrupl request is accepled, it slarts ~

the generaling clock on lhe CLK pin (aller a slarl-up lime),

by Ihe internal counter [(2!+2.5) TcC (TcC:Clock Cycle)].:
This oblains a stabilized osciliation for operation.

Turther, incase of restarl by the /RESET ssgnal theinternal
counler does not cperate.

"

Evaluation Operation

Eachol the CPU signals (15-A0, 7-D0, /MHT Q, 10RO M1,
WR, HALT, M1)can be Iri-staled by aclivaling the "V pin.
The Z84C 11 enhances the counler part by eliminating 1he
requirement ol.activaling JBUSHEQ.

‘Instruction set. The Instruction sel of lhe PIC is the same lor

the Z84C00. For details, reler lo the Dala Sheel/tcchnical
Manual of the Z84C00.

AC TIMING

The foliowing seclion describes the timing of the PIC. The
numbers appearing in lhe ligures refer to the paramelers
on the Table A - F. :

¢

CPU Timing-

The PIC's CPU execules instructions by proceeding lhrough )

the lollowing specilic sequence of operalions:
B Memory read or wrile

B |/Q device read or write

B Inlerrupl Acknowledge

The basic clock periodis relerred loas a Time or Cycle and
lhree or more T cycles make up amachine cycle (e.g., M1,

M2or M3). Machine cycles are exlended either by the CPU
automalically inserling one or mose wail slates or by the

. inserlion of one or more wail slales by ihe user.

Instruction Op-code Felch

The GPU places the contents ol the Program Counler (I"C)

on the address bus al lhe slarl of lhe cycle (I'igure 28)
Approximalely one-hall clock cycle faler. MREQ goes
aclive. When active, D indicates that ihe memory dala
can be enabled onlo the CI°U data bus.

The CPU samplies the WAIT inpul with the falling edge ol
clock stale 12.. During clock slales 13 and 14 ol an Mt
cycle. dynamic RAM relresh can occur while 1he CPU
starts decoding and executing the inslruclion.




Memory Read or Write Cycles

TW' T3 - T4
Figure 29 shows the liming ol memory read orwrjte cycles  In a memory wrile cycle, MREQ also becomes active
{Clock \ Z other than an Op-code felch (M1) cycle. The /MREQand  when the Address Bus is slable. The AWR line is aclive
St N Y, RD signals function like the Op-code fetch cycle. - whentheDalaBusis slable, so thalitis used direclly as an
: ® ‘ - - . RMW pulse to most semiconduclor memories.
MS-AO 3 REFRESH ADDR . T s
- i/ L/ I N/ r-\—
MREQ :
. A15-A0 )g . . Valid Address
Mo : A L@
£ = ® -
MREQ 4 /
o @~
AT i
MAIT
MM !
. a .
Memory /RD
Access, ! L
- Datain r2 @
Read . - _.
Opaeration - "@ e Bl |‘
D7-Do 3 7} (
Valid Data
RFSH Qe ;; : . k\
—/}
{2
=%
Figure 28. Instruction Op-code Feich MR
' See Table A :
¢ ! . K f - |~—@
Write
Operation @ ® |-
{L
07-D0 7 e )
Data Out 4 . Data Out

Figure 29. Memory Read or Write Cycle
: (See Table A)
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Input or Output Wdes_ :

Figure 30 shows the timing for an /O read or /O write
operation. During 1/O operations, the CPU automalically
inseris a single wail state (TWA). This extra wait stale
allows sufficient time for an IO port to decode the address
from the port address lines. .

When the CPU is accessing the on-chip [/Qregisters (CTC,
PIA and syslem control registers), the data from/to lhese
registers also appears on the data bus, or data bus is
output during an 1/O cycle.

T ‘T2 Twa Tw Ta
S Y ANVE WA WA W N
. I K, =l
I p i e N
".A7-Ao )g( " vald Port Addross i )ﬂ:
: ] ] ’ )
. ?noﬁo . iR J g
N j4—E— ! 77
: @ @-H 7
. @-’] s ©
@
( YRD
L 1F
Extornal ; ®HH
mim) . e &~ H
o700 3 ‘ yi//74 ”“7 XV;HD&;’
| — D —— 7 . _’I®|‘_
r N -

: " — @ M \ 1f— /| n
VO Write S @
Opomnon< I - 7!; \

twam % ' o Osta Out 'y g
i . ) O 37
"“32:" o;/-oo \ il Output Vaid
Operation | Dala Ou / Floating N
Note: ATWA =Q1;mwchmmmmnyimmbycpu
’

“Figure 30. Input or Output Cycle
(See Table A)

Interrupt Request/Acknowledge Cycle

The CPU samples the interrupl signal with the rising edge
of the last clock cycle at the end of any instruction (Figure

31). When an interrupt is accepted, 4 special M1 cycleis -

generaled.

T2

‘_\_/—\_/f\;/ﬁsv Ay

During this special M1 cycle, JORQ becomes_aclive
(instead of MREQ) to indicale that the interrupling device
can place an 8-bit vector on the data bus. The CPU
automatically adds two wail states to this cycle.

Twa TWA w T3

07-D0

(Outputy /

NOTE: 1) T, = Last state of eny instuction cycle
2) Tyyp = Woltcycie & . alioally Insertod by CPU

Figure 31. Interrupt Request/Acknowledge Cycle
(See Table A)
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Non-Maskable interrupt Request Cyde

MMl is sampled at lhe same lime as lhe maskable interrupl
input /INT, but has higher priority and cannot be disabled
under soltware control, The subsequent liming is similar 1o
that of a normal memory read operalion except that data

puton the bus by the memory is ignored. Instead ihe CPU

- execules a reslarl (RST) operalion and jumps (o the /NM!

service rouline localed al address 0066H (Figure 32).

Mt

—— Last M Cyels —

Mo

* Although /NMI is an its bel

ized on the loflowi hine eycle, NMT's faling edge

Inpul, lo g ng g
nmloola.trno\lalorl.hnniheﬂsingedgeollhadockcydoprecodng&eleslnlaleolanyimlrucﬂoncych('l’u).

Figure 32. Non-Maskable Interrupt Request Operation
4 (See Table A)

264

. Bus Request/Acknowledge Cycle

Ihe CPU samples /BUSREQ with the rising edge of the fast
clock period of any machine cycle (Figure 33). Il /BUSIREQ
is aclive. the CIPU sets its address, data, and MREQ loa

high-impedance state. The IONRQ. AL and WR lines are -

sel toan inpul lor on-chip peripheral access from exlernal

bus master with lhe rising edge of the next clock pulse. Al
thal lime, any exiernal device can lake conlrol of these
lines, usually lo transler dala belween memory and 1/O
devices.

T s T Tx ™
. X/ l—\_
(29
A
I~
A
BUSREQ
: ra / ,\
L
- ® - @® .
* /BUSACK .
f
-
e O] —af (W) |—
. A15.A0 — Toatrg Z
W e
- @ —-@® -~
£7:00 p—F e
MREQ ' @ —{(©)
/RD, WR Fioating
{4
AORQ, M1 E 1
. MALT, RFSH
Notes: 1) Tjpq= Last state of any M cycle
2) Tx = An arbltrary dock cydle used by raquasting device
Figure 33. BUS Request/Acknowledge Cycle
(See Table A)
!
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Halt Acknowledge chle

Figure 34 shows [he liring for theHalt acknowledge cycle.

4 Mt

M1 1 - M1 }

) gh /NMI is an input, 1o guaranlee its being grized on the lollowd hine cycle, /NMI's lafling

edge st occur no lalot lhan.lhe rising adge of the clock. pveoedlng the last slale of any Instruction cyde (T, ).

Flgure:id Halt Acknowledge
ST h " (See lable A)
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" ‘Resel Cycle

« MESETmusl be active for al least three clock cycles lor the

CPU to properly accepl it. As long as RESET remains
aclive, the address and data buses lioal, and the conirol
oulpuls are inactive.

Once /RESET goes inactive, two internal T cycles are
consumed belore the CPU resumes normal processing
operalion. RESET clears the PC register, so the first op-
code [eich location is 0000H (Figure 35).

Z84C11 Only. Il Reset culpul is disabled, A3°SLT musi be
aclive lor atleasl lhree clock cycles lor the CPU lo properly
acceplit. Otherwise, /RESE T musl be aclive lor atleas! iwo
clock cycles and the on-chip resel circuit exliends /RESE T
signal to al teast a minimum of 16 clock cycles.

* Extornal
MESET
Input

4.
. v peser =X _ F
o N\
(Open drain)

‘A|5-A0 I (‘3’;.—__]' _ﬂa)j;___—_
‘ 31
—@ .
Pt o —

- 1/

* 84G11 Only Resel Outpud is Enshied

! Figure 35. Reset Cycle
(See Table A)
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CGC Timing

i igure§ 36-39 show Ihe liming refated CGC and Power-on
Hesct circuits. 1die 2 modeof ppe(alion is not supportedon
the 7840%1.- et : o

l’aramélers relerenced in Figures 36-39 appearin 1able B

/— 2.2V £ 0.4V
vl

Vce . ‘;

/RESET Z

N,

e

e - Figure 36. Reset On Power-up
(Applies Only for Z84C11)

Ta L ) #15 T2

g

Figure 37. Clock Restart Timing (STOP Mode)
{See Table B) ,

.

1268

Vo - ; Ty Ty ) Ty
oLE Clock : i L ‘
IBLE1 Mods)| s
[{ ) . # \
. ! “\: . . N .
T4 : i) Ty Ta

Clock ' 1 ‘

ANT \
X
Nt \
v . .
e-p27>| - .
o
—- ;

P

(a) Clock Restart Timing By /INT, /NMI (IDLE1/2 Mode)

CLKOUT

MRESET —\ /

{b) Clock Restart Timing By /RESET (IDLE1/2 Mode)

Figure 38. Clock Restart Timing (IDLE1/2 Mode)
(See Table B) ,
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{XTAL1
(For External
. Clock Input}

On-chip Peripheral Access
From External Bus Master

The timing for the on-chip /O device access lrom lhe

- exlernal bus maslor is shown in Figure 40. This liming also

applies lo (he lirming during EV mode ol operalion.

(b) CLK Timing {011 and C11 CLK Pin as Output)

Figure 39. Clock Timing
* (See Table B)
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1 2 o wA
Address t' Valid Address : e : 3(
X . ) . r
AORC N
\‘ /] ()=
~—A——«w——-—~—\T@~ et
4
RO : L
: 1w
—@® Cree
L
0700 J,L Valid Data JE_——
MmD : .
[T O
i N il
07.00 q Vabd Data ]
! c <D =D
WR. .
NOAQ \ / witeto
- . 1
o * e it
{ Ir | Register
07.00 —J VaidDala P
N. 7
“{a) On-chip Peripheral /O Access From External
Bus Master (Sce lable C)
Figure 40. On-chip Peripheral Timing From External Bus Master
' 2n



T
T T2 T wa WA

B : ' S " . J@ ‘
o [ .. O — N

0700 ——mr - — —4 P_———__

o ’ - ‘;/[

iEO o A\l

D7-DO

[v_
[y.
]

EEO )gt

{b) interrupt Acknowledge Cycle Timing
For On-chip peripheral From External Bus Masler
(Sece 1able C)

- {c) Op-code Fetch Cycle Timing for On-chip Peripheral

. A From External Bus Master (See Table C)
Héﬁre 40. On-chip Pérlpheral Timing From External Bus Master {Continued)

Figure 40. On-chip Peripheral Timing From External Bus Master (Conlinued)
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CiCTiming -~ N Genoral O Port Timing

\

.Figure 42(a) has the Outpul liming for General /O port

Figure 4 he timing lor on-chip CTC.
l.gl'”e 1 sh0ws‘l e h‘ "9 o‘r.on o timing while Figure 42(b) has lhe Input liming.

T, T

Clock

.CLKTRG ;

Counter ____ o
CLK/TRG
Timer

O, {a) /O Port Output Timing
- (See Table E)
ZC/To f .
x‘. N
s A

ANT ‘ \
e ’ \

IEC

Figure 41, Counletl"l' Imer Timing
(See Table D)

(b) YO Port Input Timing
(See 1able E)

Figure 42. VO Port Timing
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Waich Dog Timer Timing (Z84C11 Only).

" Figure 43 shows the liming for Waich Dog Timer.

CLKIN
AWDTOUT -~
Figure 43. Watch Dog Timer Timing
’ (See Table F)
Precautions

(1) Yo release the HALT stale by /RESET, signal in STOP
Mode, hold the /RESET signal al “0" unlil the oulpul {from
the inlernal oscillalor stabilizes.

Z.8401 1 Only. Toreset MPU, ilis necessary o hold /RESET
signal input al "0" level for al least three clocks.

Z84C11 Only. Il Reset output is disabled. RESET musl be
active lor alleas! hree clock cycles lor he CPU o properly
accept it. Otherwise, the on-chip Reset circuil exiends
/RESET signal {o al least a minimum ol 16 clock cycles.

{2) Releasing the MPU from the HALT slale by aninterrupl
signalin IDLE 1/2 Mode and S101> Mode, does nol release
e MPU from ihe HIALT slale. The internal syslem clock will
stop again unless an interrupl signal is accepled during
the execution of a NOP instruction (even when the internal
system clock is reslarled by the inlerruplt signai inpul). Be
careful when using fiNT.

Other precautions are identical to those lor the Z84C00.
Reler lo the dala sheet for ihe Z84C0O0.
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ELECTRICAL CHARACTERISTICS

. Absolute Maximum Ratings
Voltage on Vcc with respect lo Vss........... -0.3V o +7.0V
Voltages on all inpuls
With 1eSPect 10 VSS ......cecruviisserennso 0.3V 10 VEC +0.3V
Operating Amblent
Temperature See Ordering Information

Storage Temperature.............c.cocevreeeee 65°Clo+.150°C

e

Stresses grealer than those lisled under Absolule Maxi-
mum Ralings may cause permanent damage to the de-
vice. This is a slress rating only; operation of the device at
any condition above those indicated in the operalional
seclions of these specifications is not implied. Exposure lo
absolute maximum rating conditions for exlended periods
may aflect device reliability.

STANDARD TEST CONDITIONS

The DC Characteristics and capacilance seclions below
apply for the lollowing standard les! conditions, unless
otherwise noted. All voltages are referenced lo GND (OV).
Positive current flows into lhe referenced pin.

Available operating lemperature range is:

The Ordering Informalion section lists temperalure ranges
and product numbers. Package drawings are in the Pack-
age Information section. Reler to the Literature Lisl for
additional documentation.

45V

E = -40°C lo 100°C 21K

Vollage Supply Range:

+4.50V < Ve < + 5.50V

J ) From Output
All AC paramelers assume a load capacitance of 100 pt. Under Tost
Add 10 ns detay lor each 50 pi increase in load up 0 a
maximum of 150 p! for the dala bus and 100 pl lor address
and control lines. AC liming measuremenits are relerenced
lo 1.5 volts (excep! for clock, which is referenced lo the
10% and 90% points). Maximum capacitive load for CLK
is 125 pf. -
Figure 44. Standard Test Load
CAPACITANCE
Guaranteed by design and characlerization.
Symbo! Parameter Min Max  Unit
Coox Clock Capacilance 10 pf
Cu Input Capacitance 10 pf
Con Cutput Capacitance 10 pf
A}
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- #
- AC CHARACTERISTICS
T e 26401 /264G 1 1
Ve=5.0V £10% unless otherwise specified Table A. CPU Timing (Figure 28 to 36)
; D Max Unit  Condition
Symbol ** Parameler - bl 4 S Z84x1106 Z84x1110
Vg Clock Oulput High Vollage Vo068 Voo v, -20oma NoSymbol  Parameter _ Min __Max  Min " Max  Unh Now
i .4 v +2. . .
v:i * Clock Ouiput Low Vollage 22 3 v o 1 TeC Clock Cycle Time ~162**  'DC 100" OC ns ' [A1]
! A Input High Vollage - . . cc , 2 TwCh Clock Pulse Width (high) 65 DC 40 DC ns [At]
; o3 08 v 3° TwCl Clock Pulse Width {low) 6 . DC 40 DC ns [A1]
: gv Va Input ll.ow Yfgsvg\?ollage 03 0.8 v 4 TIC Clock Fall Time ' 20 10 ns [AY]
X \\;:2 §§t1".53m High Vollage L V! Vee v 5 WC Clock Rise Time . 20 10 ns  [Al]
. M 0.4 5] V. 4,=20mA 6 TdCr(A) Address Valid From Clock Rise -~ 20 65 ns
B Vo Output qu Voltage 2.4 (4] v 1, =-1.6mA 7  TJA{MREQI) Address Valid To /MREQ Fall . 35 5o ns
: Vou QOutput Hggh Voltage V. .0815] v s =-250pA 8  TdCH{MREQ{) Clock Fall To /MREQ Fall Delay + 70 + 55 ns
. Voo, . -Output High Vollage e 4 9  TdCr(MREQr) Clock Rise To /MREQ Rise Delay “70 : 55 ns
i‘ il T — Y, =5V 10. TWMREQh  /MREQ Pulse Width (high) 65 3o ns  [A2)
- Toer Power Supply ) 60 mA . V. =V__02V : : ~ ‘ .
' o XTALIN=10MHz b mA V=0V 11 TwMREQI'  /MREQ Pulse Width (low) T 13z ‘ 75° ns  [AZ]
¥ - XTALIN= 6MHz 12 TACIMERQr) Clock Fall To IMREQ Rise Delay 70 55 ns
; A
L 50 PA V. =5V 13 TJCHRDI) Clock Fall To /RD Fall Delay 80 . 65 ns
! oz Power Supply Current (STOP m%?) Voo =5V 14 TdCr(RDr)  Clock Rise To /RD Rise Delay 70 85 ns
: loca. " Power Supply Gurent (IDLE 8 MA VoV 02V .15 TsD(Cr) ~  Dala Selup Time To Clock Rise 30 2 ns
| XTALIN= E
! 4 mA v, =0.2V
» XTALIN= 6MHz N 16 ThD{RDr)  Data Hold Time Alter /RD Rise 0. 0 ns
. - X V.. =5V 17 TSWAIT(CI)  /WAIT Setup Time To Clock Fall - 60 o 10 : ns
lw  Power Supply Current (IDLE2 Mode: C11 only) 1201 MA V=V OV 18 ThWAIT(C}  /WAIT Hold Time After Clock Fall 15 15 ns
' - XTALIN=10MHz - @] mA V=02V 19 TdCrMil)  Clock Rise To /M1 Fall Delay , 80 65 ns
L XTALIN= 6MHz 20 TdCr(MIr)  Clock Rise To /M1 Rise Delay 80 65 ns
' , - 10{4 V,,=0.4V lo V,
ly * Input Leakage Curroen! ¢in Floal hie ] P V204V oV 21 TACHRFSHI) Clock Rise To /RFSH Fall Delay 0 B s
Lo Tri-stale Output Leakage Curren’ 45 mA Vo =15V 22 TACi(RFSHr) Clock Rise To /RFSH Rise Delay 100 80 ns
loo CTC ZC/TO Darlington Drive Curren : R = 11K 23 TACHRDr)  Ciock Fall To /RD Rise Delay 70 55 ns
24 TdCr(RD!)  Clock Rise To /RD Fall Delay 70 55 ns
. 25 TsD(CI) Data Selup To Clock Fall During 40 25 ns
) Veasurements made wih spatoars M2, M3, M4 Or M5 Gycles o
.| Q. ORQ, 7 +
{§} :nssl::ndby' o [::omn::ﬁs gﬂarmlaed when the halt pin s low in STOP mode 26 TJA(IORQI) * Address Slable Prior ToJORQ Fall : * - 107** 50 ) ns
18] AZPins excopt XTALS, whero |, = 2544 \ 27 TdCr(JORQI) Clock Rise To AORQ Fall Delay 65 - 60 ns
{5]. A15-AD, D7-DO, /MREQ, ORQ, fAD, W, [HALT. /1 and [BUSACK. 28 TdACHIORQr) Clock Fall To IORQ Rise Delay L 70 - 65 ns
. 29 TdD(WRIMw Dala Slable Prior To /WR Fali 22° 40" ns
30 TdCHWRI)  Clock Fall : "WR Fall Delay 70 .- 55 ns
31 TWWR - MWRPulseWidlh - - 132+ 75 ns
. 32 TACH{WRr) Clock Fall To WR Rise Delay 70 - 55 . ns
33 TdD(WRHIO Dala Stable Prior To /WR Fall -55°° -10*, ns
34 TdCr(WRI)  Clock Rise To /WR Fall Delay 60 50 ns
35 TdWRr(D) Dala Slable From /WH Rise ~ ~ 30" o 10 ns
" 36 TICIMALT) Clock-Fall to /HALT ‘0"or '1* vy 260 90 ns
‘ 37 TwNMI /MN! Pulse Width -60 - 60 ns
38 TsBUSREQ /BUSREQ Setup Time To Clock Rise 50 30 ns
(Cn
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;: E [
1 AC CHARACTERISTICS (Contlnued) Foolnotes to TableA -+ - - " T
i 84011/284C11 Number  Symbol General Parameter e 2
i ) 84x1110
_EEV Table A. CPU T]mlng (Figure 28 to 36) (Continued) ; ISS(MREQ. TWCh + TwCl 2 T1C 2 110
i, . g . T :
3 REYS Z84x1106 Z84x1110 10 TWMREQh ) r::ccll: : ;:g -50 -45
1 No.Symbol . Parameler - Min Max -Min Max Unit Note 1" TWMREQI TeC . -20 20 -
i - -30 25
39 ThBUSREQ IBUSREO Hold Time Alter Clock Rise 10 10 ns 26 TdA(IORQI) TeC
(Cn) .29 TAD(WR) ©TeC . 55 - -50
40 TdCr : Clock R|se To BASACK Fall Delay 920 75 ns 31 “TWWR TcC -140 .60
. (BUSACKI) : -30 .25
: : N LY 33 TAD(WAY)
; a1. 7dC! Clock Fall To /BASACK Rise Delay 90 75 ns .3 TdWRH(D) }%} : ;,’g -140 .60
| . (BUSACKTr) : ay TdCTr(A) TWCl + TiC ' -55 .40
42 TdCr{Dz) Clock Rise To Dala Float Delay 80 65 ns 50 TdMII(IORQN) 2TcC + TwCh + TIC -50 .30
43 TdCr(CTz) . . Clock Rise To Control Quipuls Float Delay 70 65 ns B -50 .30
A * {MREQ, /IORQ, /RD And /WR) .
44 TdCrAz)  Clock Rise To Address Float Deiay 80 gl B )2 ‘
45 TdCTr(A) . Address Hold Time From /MREQ, 35 20" ns
“IORQ, /RD Or WR K .
46 TsRESIZT(Cr) /RESET To Clock Rise Setup Time 60 40 ng
47 ThRESET(Cr) - /RESET To Clock Rise Hold Time 10 10 ns
! 48 TSINTHCr) - /INT Fall To Clock Rise Setup Time 70 50 AL B 8
: 49 ~ThIN1K{(Cr) /INT Rise To Clock Rise Iold Time 10 10 ns !
! 50 TdMil /M1 Fall To IORQ Fall Delay 359 220" ns
- (IORQI) -
' 51 TACHIORQN Clock Fall To /ORQ Fall Delay 70 &  ns
52 TdCI({ORQr) ' Clock Rise To IORQ Rise Delay 70 65 ns y
53 TdCi(D) .Clock Fall To Data Valid Delay 130 110 ns
54 TdCI(D) -Clock Fali To Data Valid Delay 120 120 ns
* {Inernal Port Read)
55 TdIORQKD) _/IORQ Fall To Dala Oul Delay 80 80 . ms
(Interrupt Acknowledge Cycle)
56 TwRESET fRESET Pulse Widlh 3TcC 3icC ns  [A3}
011, Or C11 With RESET Qulput Dlsabled &
57 TwRESEToe ' /RESET Pulse Width 27¢cC 2icC ns - [AJ] :
i c1 Only. RESET Output £nabled
58 TWRESETdo ~/RESET Drive Duration - 16TcC 161cC ns (A3} ,
C11 Only; RESET Outpul Enabled
59 TwRESETpor /RESET Drive Duration On Power-On 10 75 10 75 ms  [AJ3] N
Sequence (C11 Only) . :
Note lor Table A. -
** For clock petiad other than the mini shown, late p: using the formula on Footnoles to Table A
[A1] These parameters apply to C11 and the extemal Clock input on CLK pin.
For cases where external Clock is fed from XTAL 1, pleass refer to Tabla B, g
o [AZchtloadingzsml.Dsaaasowkimbylmtmeachaddmmalsoﬂ
[ [A3] Apply lo Z84C11 only.
e .
o
A . .
; , ’ )
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AC CHARACTERISTICS (Continued) Table C. Timing for On-chip Peripheral Access from External Bus Master
B 7284011/284C11 and Dalsy Chain Timing (See Figure 40) -
Table B. CGC Timing (Figure 36 to 39) . .Z284x1106 Z84X1110
\ : No Symbol Parameter Min Max Min Max Unit Note
: Z84x1106 Z84X1110 -
No Symbol Parameter Min Max Min Max Unit Note 1. . TsARIlY Address Selup Time To/MD, AORQFall 50 ° ) 40 ns. .
— . - 2 " TsRI(Cr) /RD, IORQ Rise To Clock Rise Setup 60 : 60 ns
1 TRST(INT)S Clock Restari Time By-/INT “(Typ) (Typ) ns 3 . Th .. Hold Time For Specilied Setup . 15 . 15 ns .
. . (STOP Mode) (214+2.5) (2"4+2.5) 4 TdCHDO)  Clock Rise To Data Out Delay v . 100 80 ns.
. : TcC TeC 5 TdRIDOz) /RD, AORQ Rise To Dala Out Float Delay ' 75 60 ns
2 TRST(MNIS Clock Restart Time By /NM! (Typ) (Typ) ns
(STOP Mode) (2'+2.5) (2'+2.5) 6 . ThRDx(D) M1, RD, IORQ Rise To Data Hold 15 40 15 30 ns {C1]
TcC 1cC 7" TsD(Cr) Data In lo Clock Rise Selup Time 30 - 25 ns
: 8 TdIOKDON)  IORQ Fall To Data Oul Delay ’ g5 E 95 ns
3 TRST(INT)I . Clock Restart Time By INT (Typ) (lyp) ns (INTACK Cycle) ,
. (IDLE Mode) 2.5TcT 2.5TcT \ 9 ThiOr(D) - /IORQ Rise To Dala Hold .15, 5 ns
4 TRST(MNI)!  Clock Restarl Time By /NMI {Typ) {Typ) ns - -
_ (IDLE Mode) 2.5TcT 2.5TcT 10 ThIOr(A) NORQ Rise To Address Hold 15 ' 15 ns
n 11 ThWiK(Cr) IORQ, MR Selup Time To Clock Rise 20 20 ns |C2]
5 TRST Clock Reslart Time By RESET (typMTcC (lyp11cC ns 12 .ThWRHCr)  Clock Rise To AORQ, WR Rise Hold Time 0 0. ns [C2)
; (RESET) (IDLE Mode) 13 TsM1(Cr) /M1 Fall To Clock Rise Selup Time 40 40 ns
i 6 TICLKOUT CLK Rise Time 15 10 ns (B3] 14 TsMIf(Ci)  -/M1 Rise To Clock Rise Selup Time -15 _-15 ns
‘ 7 TCLKOUT  CLK Faii Time 15 10 ns  [131] (A1 Cycle). .
B 8 1cXi XTAL1 Cycle Time 15 TdMI(IEO!) /M1 Fall To IEO Fail Delay (Interrupt 130 70 ns
{For External Clock Input On XTAL1) Immediately Preceding /M1 Fall) :
Divide-By-Two Mode 81 50 ns 16 TsIEKIO}) IE! To IORQ Fall Selup Time 00.. .- 70 nS
Divide-By-One Mode (C11 Only) 162 100 ns |B2] (INTACK Cycle) N
- o ] By e ) W/ A 27 17 TJIER(IEQN  IEI Fall To IEQ Fall Delay 100 85 - ns
9 TwiXi _ XTALT Low Pulse Widlh - _
. (For Externat Clock Inpul On XTAL 1) : 18 TdIEW(IEOr) IEI Rise To IEO Rise Delay - . 110. .- 7 - .ns
Divide-By-Two Mode 35 20 ns {After ED Decode) ,
Divide-By-One Mode (C11 Only) 65 40 ns [132] 19 TsIEKCr) |Et 10 Clock Fall Setup (Fpr 4D Decode) 160 150 ns
/ _ » 20 1dCIIEOr) Clock Fall 10 IEO Rise Delay 50 40 ns .
10 TwhXi ~  XTALt High Pulse Width 21 TdCKIEON Clock Fall To IEO Rise Delay 920 75 n$
i T (For Exiernal Clock Input On XTAL1) it -
o7 Divide-By-Two Mode 35 20 ns
Divide-By-One Mode (C11 Only) 65 0 ns Note lo Table C,
[C1] For YO wnrite to CTC. .
11 Text XTAL1 Rise Time ; 25 2 ns (B3] (2l gy oo conirt Wgptersy Uzt .
: (For Externat Clock Inpul On XTAL1) . i N
12 TX1 XTAL1 Fall Time 25 25 ns [33] .
(For External Clock input On XTAL1)
- Note for Table B. ! , R
" [B1] These parameters apply for 011 CLK pin‘(as Syslem Clock Output), and cn whan the CLK pin outpuls the syslem clock.
{B2] Not appliable to Z84011 ) "
(B3] If the parameters B8 and BY are not met, adjust parameters B11 and B12 Io salisty parametsrs 8 and 9. 4
| , s
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AC CHARACTERISTICS (Continued)

2841_01 1/284C11
ARRRR Table D. CTC Timing (Figure 42)
. Z84x1106 Z84X1110
No Symbol Parameter Min Max Min Max Unit Note
1 TACH(INTI)  Clock Rise To /INT Fail Delay (TcC+100) (TcC+80) ns [D1}
2 TsCTRr CLK/TRG Rise To Clock Hise Setup Time
(Cric” ‘For Immediate Count 90 a0 ns [D2]
3 TsCTR(CY) CLK/TRG Rise To Clock Rise Selup Time 90 90 ns (D1}
For Enabling Of Prescaler On Followin
Clock Rise .
4 TdCTRr CLK/TRG Rise To /INT Fall Delay
(INTD) TsCTR(C) Salistied (1)+(2) (M+2)  ns [D2]
TSCIR(C) Not Salislied . TcC + TeC + ns [D2]
o . : (1)+(2) (1)+2)
5 T¢CIR CLK/TRG Cycle Time (2TcC) DC (21cC) DC ns  |D3)
6 TwCIRh CLK/TRG Width (fow) 90 pe 90 [o]0% ns
7 TwCIiRI CLK/TRG Width (high) 20 De %0 [>,9] ns
8 TIiCIR "CLK/TRG Rise Time 30 30 ns
9 TICTR CLK/TRG Fali Time . 30 30 ns
10 TdCr(ZCr)  -Clock Rise To ZC/TO Rise Qelay 80 80 ns
11 TdCKZCI) Clock Fall To ZC/TO Fall Delay 80 80 ns
12 TAIEH(IEQ!)  [El Fali To IEO Fall Delay 100 70 ns
13 TdIE(IEOr) IEI Rise To IEO Rise Delay 100 70 ns
Notes for Table D.
[D1] Tmer Mode
[D2]) Countar Mode
[D3] Counter Mode Only; When using a cycle time less than 3TeC, parametar D2 musl be met.
Table E. General Purpose O Port Timing (Figure 43)
Z84x1106 Z84X1110
No Symbol Parameter Min Max Min Max Unit Note
1 TdCKPoul) Clock Fall to Port Dala Valid Delay 300 300 ns
2 TsPin Porl Dala to AORQ and /RD 0 0 ns
(IORDY) Fall Setup Time
3 ThPin Port Input to /IORQ and /RD 0 0 ns
’ Fall Hold Time
284:

Table F. Watchdog Timer Timing (C11 Only: Figure 44)

Z84x1106 Z84X1110
No Symbol Parameler Min Max Min Max Unit Note
1 TdC(WDTI)  Clock Rise To /WDTOUT Fall Delay 160 160 ns
2 TwPl Clock Rise To /WDTOUT Rise Delay 165 165 ns
3 TcWDT MDTOUT Cycle Time

WDTP = 00 (Typ) (Typ) ns

2'"TcC 2'°TcC
WDTP = 01 (Typ) (Typ) ns

2%TcC 2%1cC
WDTP =10 (Typ) (Typ) ns

2®TcC 221cC
WDTP = 11 (Typ) {(Typ) ns

22TgC 227cC
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