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ABSTRACT

This thesis presents a development of POCSAG pager to receive a signal from Paging Control
Center and display the message on LCD SED 1526. By using Assembly programming for mirocontroller
AT89LS8252 to control all of pagers in order to detect POCSAG - signal by using PCD 5003 decoder.

Data transfer between microcontroller and the decoder use the F'C bus technology.
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3. iﬁﬁﬁwa«h’)ﬂ‘li ( Message Codeword )
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]
! Bit Synchronization Address Message Idle
; No. Codeword Codeword C:odeword Codeword
1 0 Address flag=0 Message flag =1 0
2 1 Address Bit Message Bit 1
l 3 1 Address Bit Message Bit 1
| 4 1 Address Bit Message Bit 1
' 5 1 Address Bit Message Bit 1
' 6 1 Address Bit Message Bit 0
: 7 0 Address Bit Message Bit 1
8 0 Address Bit Message Bit 0
9 1 Address Bit Message Bit 1
: 10 1 Address Bit Message Bit 0
11 0 Address Bit Message Bit 0
1 12 1 Address Bit Message Bit 0
13 0 Address Bit Message Bit 1
14 0 Address Bit Message Bit 0
E 15 1 Address Bit Message Bit 0

i T




; 16 0 Address Bit Message Bit 1
i 17 0 Address Bit Message Bit 1
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2. sHaMYBIvINaavTERNIY ( Address Codeword )

i @ o a o o a 2 a [
‘ sadwiiaiivlseaoy lURonvgiudesdman 32 in Fidnusaswdiu <" e Juiwuves

» v ] ] ]
siefiuaa T lumaed 2.1 smdftudiinii2 Sedinii 19 Susimmnsauamsiignimualitumenes

=4

t 13 j é a o @ o S
lazinses Funlasnnasguduswou 7 wanuidhuavguerss (BCD) $uau 21 {in TGHGLT APk X

¥ ]
eruraamives Mifios 18 niilinnudiaunn (vsB) dalufusiaveammenuionuiy dwdn 3 Inis

anwddgies (LsB) sxhignddhfog  udergniflumsdesimveaninoavidonviueen s
k) & Ao 1 [ d’ ] ° o - 9 9 =y
vilaveunmd BmsdsludnsasiizywaadandinvemnonuEsnuuidtesaslyl 3 fin uazdmn
‘v a & A a o 8 =1 - 1 o -~
tinlalu 3 dmiuAamsAanaalylunsfudedoyanes Witimansenulan desianmununvBenviuias

p 1 ] Q’ -~ -, & [ :
FJuhiulseansnmeeaniosiuldavuday

. i te by bits 1 6 21

i : Codeword Check bits Gcnera_
i Flag ?:f:ldadsr::;c godcword T Even Parity Generate by 1-31
- A

used to define “A" to"DJ": call % ‘

: 11 BIT2-19 (18BIT} Zd 21‘ BIT 22-31[10.BIT] 32 _

E . . Not Transmitted

' Transmission Signal oe to define the . |
/ _transmissin farm

i Binary Conversion

128 13f14}15{ 16} 17§18}18120 {21

21 314 sisf7|8fopoti

LSB

|
J MSB ™~~~ 7 Digits Identity.

1 2i_3 4 §s 8 7

|

3

H a @ o =

| 30 22 tuvyvessiadmumeaviFonau “

a A @ o 4 A a P v o 3 act 1 -
1in 20 uag 21 vesrHadmnamuSsnvufeiinfledsu dudidmuamsBonitaeg 3 4 rhll

tyy Alumswn 23 daudink 22 8 31 exMThudndin ( Cheok bit ) infi 32 sxgauandh luivevn Wiy

'W‘l??lfj ( Even parity )

e w w—m— oy

[



Bit 20 (MSB) Bit 21 (L.SB) Call Type Data Format

, 0 0 Numeric 4 - bits per digit

: 0 1 Alert only 1 -

' 1 0 Alert only 2 -

; 1 1 Alpha-numeric 7 - bits per ASCII character

| a13191 2.3 tuvuvesinilaidu

' 3. IHaR1v09¥1IEs (Message Codeword )
‘ - sfadvesvnmsdmiumaees judainy
»
| szneufuavguaesdtnnu 32 in Tasdnusaszilu «1” 1ous uazsiadiissanmds
td

LY & o ] Ly A ] o o @
sovemnuavenviy  siadwesinmswiugaauiielinsdefaswesmneauiSenvudads 1
ldd f @& o A 4-& [ Vet Ay lld' 1 = ] Jn’:;
wselinscasamisunisdionisdedgygnaldlinsdugaas  uddfivedadinusifuaiuundiuiy

A o g 1 by 9 o o a 4 1 3 A A« []
hgaiuimneaninsdesgaunsndaesiadinisdalng luddeundwnmsdiunmieswzgadaly
1mnmﬂ"hjwuuﬂﬂun'lmlmtsuﬁwmﬁmnmmm1sumnuen 112015 TuIngaamudigudnavezdos
{mm%mnnunmi‘lumlmgmﬁuuaﬂﬂsemmumqq ‘Iﬁuzﬂuuwewnmsuﬂ.,‘li’f'ta'lljmﬁam1mu 4
'.ummu 1 onvse umsds nmnmsﬂaqoms"unavmuue"gnfnﬁ‘lumﬂtu TauSunniind 1 %ui‘luun
numwﬁmmueunqﬂnau ud S snudaeiing 2 3,4 aﬂ-us.,mauq fezgndesauiuliounsy 5 damse

20 ineo 1 SHARINIIES Tﬁtm 20 u‘nmmu%zwuamnvnn 21 YOITHAMVIINTS 1{ﬂ0ﬂ'llﬁ$ﬁ'l'ﬂi'l]‘ll‘l')

asudalumsieil 2.4
|
'
f Bit No. 4321 Disblayed Character
I 0000 4 0
: 0001 1
i 0010 2
. 0011 3
i 0100 4 i
i 0101 5
E 0110 6
0111 7
1000 8

e D T —



&
qﬂmumnw AMINATFIUTE POCSAG 1 #ashwsn’e 1 Snvse axlddmauiin 7 indaoiu Fasnafiu
swadmms R lujuddnys - duay 9Tt 80 gluvy  Tdud daay 09

0"1lﬂ'lilﬂﬂu‘lﬂﬂ'lllﬂ'J'IlJU'I’J‘Ilﬂ\“l'I'Jﬂ"Ii‘V]ﬁQIJ'I ‘Hlntlﬂ'J'IIJ'J'IiI'Iu'J'Ll'U'ﬂllﬂQﬂﬂﬂ?llﬂﬁuﬂ'ﬁluﬂﬂlﬁﬂu.lﬂlu&‘l
61nzﬂuummmmmmsmﬂuﬂiﬂummmo 20 'Uﬂ'}ﬁﬂ 2 ﬂ?ﬂﬂ‘lﬁl‘iﬂ‘l]ﬂﬂ 6 1in uuuﬁm'm"uanyi
‘U'NW.WI‘J"ﬂgﬂiﬂH78H11\11]1’l111')ﬁ15‘118\15ﬂﬁﬂ'l‘ll'l')ﬁ'li 2 sviaf N300199ENA1IN Tuiindasvsesva

manamsuuw*mmmmssﬂﬂ 3 fID9NYT llﬂﬂﬂuiﬂ’lﬂ 3 ozl 6 1 mmmnuvm 7 ilzmau"lﬂag

]
]

umm'tmumm 4 1in

1001 9

1010 -

1001 U ( Urgency Indicator )
1100 Space

1101 Hyphen

1110 }

1111 [

a3t 24 gAsHvIzYR M d M LIMeIes JuAIaY

- ﬁﬁﬁﬂ'l1!04‘\!1’]?\'111“%&%81‘{“9!’10?131 fiaay

fmsusvadams ‘lﬂlﬂuﬂ"’11?1fl'leliu“Iﬂis‘lﬂi'NYI‘NTJYlllﬁzzﬂllUUlH!JfJUﬂuﬂlJi'ﬂfTﬂ'l‘U'l’J

1

thwmiuﬁ’uml udeefiamuuandeiuas ssaudnifesnndiuudsoys— duay SeduBudedldinou

musamnsanquiaiuiing daniidn uasdgydnualfiteydie mtmuwmm'zms'luummm'zmsu.

hl'U'ﬂ‘IlTJﬂ‘li‘Ilﬂsﬁﬂﬂﬂ'lﬂ'l'lﬁ'liﬁﬂ‘lﬂ 5}1ﬁ‘llﬂ\!llﬂﬁ"ﬂ')ﬂﬂﬂillﬂﬁsﬂ’ﬁﬂﬂﬁ'N‘Vl 2.5

|
|

- [

o by,

Bit No. 7654321 Displayed Character

0000110 0

1000110 1

0100110 2

1100110 3

0010110 4

1010110 5

0110110 6

1110110 7
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0000110

1001110

0101110

1101110

0011110

1011110

0111110

1111110

0000001

1000001

0100001

1100001

0010001

1010001

0110001

1110001

0000001

Tio|mim|ogiaoim|>» |®

1001001

[ ]

0101001

G

1101001

0011001

1011001

0111001

1111001

0000101

1000101

0100101

1100101

0010101

1010101

clRm|luwlimjo|lwm|{(0o|Z|8 | |R

M



e r— e, o, o

e

— e .

- en

L S———

- ———— @

0110101 \'%
1110101 L
0000101 X
1001101 Y
0101101 v/
1101101 [
0011101
1011101 ]
0111101 A
1111101 -
0000011 “
1000011 a
0100011 b
1100011 c
0010011 d
1010011 e
0110011 f
1110011 g
0000011 h
1001011 I
0101011 j
1101011 k
0011011 1
1011011 m
0111011 n
1111011 0
0000111 P
1000111 q
0100111 r
1100111 s

12



13

0010111 t
E 1010111 u
s 0110111 v
5 1110111 w
l 0000111 x
E 1001111 y
; 0101111 z
E 1101111 | {

0011111 |
: 1011111 }
; 0111111 ~
: 1111111 #
.

' A3l 2.5 gadnvszvest s d M umeee s {udIsnys — Auay

o o om

4. sfamleda (Idle Codeword)
Y A 3 4 o o =t :‘:’ (] o o a 4 9
dwmmsidunuaasneunstugaveadsy  siadufsntivzgnldunusiadnindviveld
I .’: .’: o o a 3 3 [ 1 3 : o o -
_ thsiniudinsunie 2 saf (64 In ) unsdifidnrsfissdimuaasteufivefugauund sdodledaiee

o e A =) o L3 o by 4
AdumsldPiie Winsumsui@enny juuuvessadhledauanslilumsiei 2.6

No. [1234567891011 1213 14 15 16 17 18 19 20 21 22 2324252627 28 263031 32

Bit (011110101000 10011 10000 0110010111

a3nn 2.6 tupvvessvamleda
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2 pamiRvedlulnineuinsaos ATSILSS252

—py T e

- hiuldfuaszga Mcs-51

a - A 3 4 1
: - 1) Flash memory 8 flaludisannsovims TusunsuazainiInaaldlasmsiFoudoiuueynsy

.

;mmsm%uuazau'lﬁ' 1,000 A3
| 4
- T EEPROM vua 2 Alalud aunsa@suuazau'ld 100,000 A

- Tmiwanwddmiuiudeyaniwluvuin 256 X 8 Gin

-

- usesuWihidlugae 2.7- 6 Taaa

I P} o o s 4 - Py
- lmiwes /wmimes vina 16 in $1um 3 e
-~ o o o kY ]

- SuBwART ST 1A 9 unas
- A v

- fimsiouneayATuULL SPI (SPI Serial Interface)

]
* 9 o 1 ] o o i
Tnseerdumahauvesdaudieg molulylnsnouInsamesuandegalii 2.3

bty

o ———



P0.0 - PO.7

P20 - P27

e i

15

0sC

PORT 3 DRIVERS

PORT 1 DRIVERS

Vee
[}
| ; PORT 0 DRIVERS PORT 2 DRIVERS
. GND : A A
]
:
| L 4
- ]
= RAM ADDR. PORT 0
, * | EEPROM REGISTER [P RAM LATCH iy FLASH
l (]
[ i Y A 7'y 7y
! :
v ' 4 \ 4 y
! : A Y A
'
]
)
. : A 4 A A
t ‘ PROGRAM
i B STACK
j : REGISTER ACC POINTER QEDGD%E'?ES};!
i
. '
; ,
; y Y Y
] H . . <> BUFFER [¢—P
! TMP2 TMP1
f 3
E '
)
' '
; : PC <
; AW INCREMENTER >
1 1
] :
] ; INTERRUPT, SERIAL PORT,
: AND TIMER BLOCKS
. v
i A i PROGRAM
i i PSW COUNTER »
]
]
' t
L} k
b— :
_PSEN <
ALE/PROG 4 Tlmge INSTRUCTION v y | oPIR <
- . REGISTER Y A A P -
A / Vo, ——P] CONTROL
RST ——P
: Y v
)
, . l WATCH PORT 3 PORT 1 SPl PROGRAM
' DOG LATCH LATCH PORT » loaic
. |
; '
1
A 4 4
‘
1

e ———

514 2.3 Taseadenmsiauvesdiunem nelululnsaouInsanes

P3.0 - P3.7

P1.0 - P17
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d
53 NOINYDI ATS89LS8252
I ” .
Il : < 4 , .
P ATs9Ls8252 ldnuiithilulasneuInsamesuuia 40 v1 FliswaziBuavesuiwine Al
i
¥
L A\
’ rzPr.0041 sopvee
mexPLiC]2 39 [3P0.0 (ADO)
p120]3 38 {1P0.1 (AD1)
P1.304 a7 D P02 (AD2)
' (S5 P1.40)5 36 [ P0.3 (AD3)
(MOSH) P1.5 e 35 {1 P0.4 (AD4)
(wiso) P1.6 017 34 [1P0.5 (AD5)
(SCK) P1.7 s 33 [1 P0.6 (ADS)
i RSTC]9 s2birPo7 (A7) .
E (RxD) P3.0J 10 31 ) EAVPP
(TXD) P11 30 jALE/PFiaG
' (INTo) P3.20J 12 29 1 PSEN
! Nty P33} 13 28 ) P2.7 (A15)
3 (To)P3.4 ({14 271 P2.6 (A14)
¥ (T)Pa515 26 11 P2.5 (A13)
! (WR) P36} 16 250 P2.4 (A12)
(RD)PA7 17 241 P2.3 (A1)
! d XTAL2 [} 18 231 P2.2 (A10)
XTAL1 ] 19 22{1P2.1 (A9)
’ GND{J20 21 1 P2.0 (A8)
. 2 ) )
E 51 2.4 msdansveslulnsneuInsames AT8OLS8252
f
; | o ¢ L
Vee (¥140)  afuuvaneld +sv
]
o o
| GND (v120) @9fiUNI1IUA
d z a .
E Nnein 0 (v132-39) iivisnua 8 1in fe weinP0.0-P0.7 Hlnssad vy Temwasu lulasn

L a

FUUDD DUWN/ABIIYNWOTN (Open drain bidirectional VO port) aaueralugalfi 2.5 14au'ld 2 wiifie da

L o ' o A
lmﬂlﬁfﬁllﬁgﬁﬂﬂ'l??l"lﬂi)ﬂ‘lﬂﬂﬁﬂu'J!Jﬂ’J'llJinﬂ'lU'llOﬂqNQﬂﬂ?ﬂf]ﬂﬁ')ﬂﬂ1ﬂ0ﬂiﬂiﬁ

i ADDR/DATA  CONTROL Vee
| LATCH
]
| .
! INT.BUS ey POX
WRITE b~ Q !
‘ P 5%, e — .
) an MUX
) TO _
LATCH
pd
i READ >N
' PIN

51l 2.5 uerasInsaadavanein o



THANOMANAN  NITIDUAMANTZIN 17

E
|
i
{
f
1 =) { £ a o d a ' a @
nazdanthimitsfeduduymuazieniymnen mnadesms hnuiluduymwesnasedeasin «17 il
E d’ A =) <y o ) 1 ~ o dl \J oy
woin 0 i azSinal Q vesd-varwasifiu «0” i FET Mandideius OFF dyanaiildousunnmnesn
y o A Y o LY o o

P0.X vz 19doyanel READ LATCH dingnnszqui lasmaniiviies v

d a > a oA o "o a o S A
Wein1 (v11-8) Unanua 8 in Ao P1.0 - P17 dh'lulasasuusaduymioniynnesy filase

afunadignein o udsy 1Fanudununiluyadwunu (intemal Pullup) Av317 2.6

¥

Vce

4 READ e
LATCH

INTERNAL
puLL-uP*

INT.BUS 0¥ q

WRITE ' >—|’;‘,:‘i
D> Pix

LATCH_

o G——

TO | 7
LATCH
. e
READ
PIN

5126 uaaslnssadnvesnein i

— e W T W e ke @ g

wosm 1 vneniimthiifeny wu PLo MiihInlwesiazianiiney 2 dndineusarmmiduwm
b 4
(P1.0r12) uaz P11 Widh'Indwesuazianiines 2 nSanesduyn (PLI/T2EX) uonunil P14, PLS, P16

i
bz P17 aunsadlu SPI (slave port select input), MABURNIDIMYN (data i/0) HATTHARDADUYNIDINYN

! (shift clock /o) Aauaraeluaisien 2.7

' P1.0 T2 (external count input to Timer/Counter
4 ) 2), clock-out
E P11 T2EX (Timer/Counter 2 capture/reload
l ) trigger and direction control) 1
, P1.4 SS (Slave port select input)
[ P15 MOSI (Master data output, slave data input .

| P pin for SPI channel) o
) P16 MISO (Master data input, slave data output l
! ) pin for SPI channel)
3
' P17 SCK (Master clock output, slave clock-input

’ pin for SPI channel) o

P Y da 4
M1519N 2.7 Hu17lﬂlﬁ‘H1uU1~1‘ll’l‘llﬂ~1WfJiﬂ 1

0DOYCDHN
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— o e o

d o = o o o
Weim 2 (121 - 28) ivianua 8 1in fie P2.0 - P2.7 Thilulasaduusadunnieniymein Tnsg
» ]
adundionesn o Taoll FET Mawduden daudunuldnnudmmumeluyadw wesniiinau 2 wihn
fie ennsoldifunesndmivdwenmse 8 dnuu (A8 - A15) uazdhiBuymeniynwesnidauiay e

] y [3
foans MHifuduynwoindesdeastn «17 miinesniinowieisiuld FET ogluaniiz OFF dweaslugy
E:'
127
f
' , ADDR/DATA  CONTROL  Vec

i READ ENG . : INTERNAL

‘ LATCH ﬂj"——] - PULL-UP*
. |
INT.BUS R v PIX
WRITE ~———0* Q——J ,
4 l > Pax E A é
[ i i UTeH N
i i a @ 4 MUX!
TO S — N
‘ LATCH v

READ e e

PIN

5127 uaasIns s nveanesa 2

t 4
nein3 (1110-17) Ivanua § in fis ¥1 P3.0 - P3.7 laseadrendowesn 1 imdhiduduwn
s . Yy a s dq ¥ a 4 ¢ A o vd A da
niymesn  windeans Iiuduyvnesnilidaetn «17 infinesniideu  uardnmihmniisnfeds

I — T e —————

| fygamuguesmnuas Sudyanandn

ALTERNATE
' , OUTPUT
FUNCTION
' : Vee
| READ _____ & : l
§ LATCH y [
! ! ‘_L INTERNAL
d _ PULL-UP*
e |

INT.BUS ¥ Qf— X
4 — __! l
E WRITE S pax . (:J { PIN

J LATCH _I"‘"‘.“__I
I To | ] ! .
f LATCH v
1 7

i READ oo a4 | ~1

PIN 5
¢ i
i ALTERNATE
' INPUT

FUNCTION

51/ 2.8 uarae Inseadnveanesa 3

e PO —
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dyananuiang Nasl

o owmer wremr oo

P3.0/RXD (Serial input port) 5 udoyauuueynsy
P3.1/TXD (Serial output port)  I¥dadioyanuueynsu
P3.2/INTO (Extemal Interrupt 0) 145udyanaidadanizernmousnvunuay o
P3.3/INT1 (Extemal Interrupt 1) WSudyapaidadeanizninmousnnunuiay 1

P3.4/T0 (Timer/Counter 0 extemal input) 13udannaudludnaes Iniwesianines o hmih

o
=h.

t 4
v lnfavesdgna To i viedygraunimn'ld

-t

P3.5/T1 (Timer/Counter 1 extemal input) 3 udayanendrludases Indwesianiines 1 Mimdh

=h.

Yuswonlsfavesdygna T1 1 wiedyaenimild
¢ P3.6/WR (Exteral Data Memory Write Strobe) dgyananiugumsideudeyalifimiisnnud
dmFufudoyamousn

P3.7/RD ( Extemnal Data Memory Read Strobe) Widgyananiugunmissiudeyaninnizeniud
amsufudoyanouen

<1 P

2 o ) o 1 g []
RST (¥19) Thiasiam FedngeSamianaeiiie flouassn <17 huiiuuesiados 2 uusdu

-y 1 «4 o d.
FAn MIABYIIMILTAIAIgUN 2.9

—— ey

25 v Vee

ST
#8051
8.5k Vss

—MNA———

! . Py ' = 'Y
! 31 2.9 mIneeTTiamifiiy ATBILS8252

ALE/PROG (1130) (HhuvmiFdsalasudmsnldlumsuandusaiasaludd (A0- A7) ficdeesn

o

3 14
nnanein o dygraiiszueniinyng 2 asalu 1 uuedulwfa (1716 vosdygnuuirn)
d . 4 L] o, Qo v ] I'3 [ o
: PSEN (1129) dhuniilfdalasudmivemdoyannmizanuirdmsuiuldsuniy dygns
; ] : [ =1 a 3% ' ' o v o ) 11
fiszgndsennin 2 afsluusazunsdulefia uaduflunserumizisnnusrdmsuduTusunsuarolues 1l

v 4 &
YyruovnNYIU

t

4
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¥ @ ~ s A 1 t 1 I3 o o
| EA/Vpp (1131) fileuasdn “0” i1l Fgszowmnnmizsnnuirdmsuwdulsunsune
- [ 3 vy i1 =Y =1 T 3 Py
vendwriniu uadioudienein <17 fezgwdrminTusunsumeolusn
| XTAL1 (v119) Irefunsansanmouen TaodluduynidngresseoaFanimey

XTAL2 (11 18) 1dsenunsanianouen Tauihueniynvesisssesadaanes

E
2.4 WNIBUAAINNYOANDIDES (LCD)

v t 4
E TumhseuaasrafilfluTassauiiesliving  17x80 99 (pixe) aNsauEAauiuASANIAIH
Sangu1a$112u 2 u33viA UsTRA 16 AI6NYT LazAIBNYS 1 @2 TYu1a 8X5 9a wiveuaawnaseliduda
L . T Y 4 & Yo a a
¥W (Single-chip) Aamily Imihnmuguansuaanaveniinee  Flulassutiseslsgufadnaszga
l a 3 - =) 3 H v 4 = A 1
SED1526 #9311 2.10 uazgdufadndaticunsededivudeyaunveynsumTeutuvuiu 8 indedelasase

w1 T Ins Tsiwaae Suaziiudeyaasluusuvesin

faauinueinaszna SED1526

- uarawadoya’ld TavasaTaoldusy fie dedindoyaithu o Az hindawa uadriindoyadiu 1 flve

G ERTT)

}
]

AMUBALT NI 80X33 1N

) v
arsage mswendsuyy 8 Iin fu'luTns Tsiraaesaunsode 1Anaszga 8080 uaz 6800

Widtumsi¥eudeunuoynsy

' Tndumdunnine wu Mdwaadoyauvue/diou nsadadlinhvedansodn niswa

v a o o o fq Yot o o 9 ) v ¥
vsniaGuiulumsiaas maanedind myadad Wiinsaansoauvsamiieodio Litins 11 Hudu

- Ffidaudnn

i :
useiu i ldeglugae 2.4 - 6.0 Taaa

4

aunsanuregungl 18 1u%29-40 81 85 saruraEy

asviudiueuy cMos

E 4
Py manua 128 11

et Bt W
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51 2.10 Tnseadumeviaivesveiaaina SED 1526

CMOS-
o oy c o J SEGT79 COMO - COM1S
— Q i
by 13 i1
- > vdltage > o
< > select Segment driver Common driver | &
- » circut ’ 8
Shift register
Disblay data latch
Power circuit “ 5
2 =
Blalsin]®
$ S48/
5| 80x33dotdisplaydataRAM | 8 3 Z le
3 ] o 2
8 2 £ 3
-~ °©
= % . g
&
Column address decoder : )
Page address { }
register —
-7-5it column address counter -
Display liming <
generator circuit
7-bit column address register *
Iy Y
Bus holder Command decoder Status Oscillator
register
 § 3
4
Microprocessor interface > VO butfer :
A t % \ \ A 4 \ y % A
4 —
r X
SR2 SR1 WR RD CS2 CS1 A0 Do Of D2 D3 D4 D5 D6 D7
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:2.4.1 WoiNne13q ¥4 SED1526
i SED1526 (TuGufadniitivuna 128 v1 udazuifimsviaiuaail

1. ineadestunndesie v

|

Name uo ) Description Number of pins.
Voo Supply +5VDC power supply.. Common to microprocessor power supply pin Vcc. 1

: Vss Supply Ground

LoV, V2 Supply LCD driver supply voltages. The Set Power Control command can switch 5

} Vs: V4 the on-chip and external power supply modes of these pins. )
Vs When external mode selects, the voltage determined by LCD cell is

impedance-converted by a resistive divider or an operational amplifier for
application. Voltages should be the following relationship:

Voo V1 >V22V32V42V5

When master mode selects, these voitages are generated on the chip:

SED1526 SED1528
15 Vs 17 Vs

=

v2 2/5 Vs 27 Vs
V3 3/5 Vs 57 Vs
V4 |- 4/5 Vs 6/7 Vs
{ ; 24 o as
i ﬂ'li'Nﬁ 2.8 llﬁﬂ“ﬂ?’llﬂﬂ'){l’ﬂqﬂ‘Ull"ﬁ\'lﬂ'lU.h‘l

Vo #0fiY + 5V TaniaTdfen v, WluTas Tusivaiaes

3
| Vs Huvinsiug

v
- @

| vi -5 dhussduliihildelisuddy Lop sdliddailflunsmuguasanmuae? a
‘gunsadon i Inuavesumassidmolunsemsuensnild dudenTnuauvunisuen fnatlWihe:
if‘imuﬂ'[ﬂuﬁuﬁuﬂucﬁ AoudTNine D1 LCD Fedinen fheriinnuduiufudail

! Vpp 2= VI 2 V2 2 V3 2 V4 2 V5

Sudoniuumeludn dnmIifhezgnadrelmivudSnddianuduiusdaluaisd 2.8

4 { o L\ L 4 4
2. yinedestuumans i ld@Mundeouaana
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1 Name vo Description Number of‘pins
CAP1+ O DC/DC voltage converter capacitor 1 positive connection 1
CAP1- 6] DC/DC voltage converter capacitor 1 negative connection 1
CAP2+ o DC/DC voltage converter capacitor 2 positive connection 1

 CAP2- o DC/DC voltage converter capacitor 2 negative connection 1
Vour 0] DC/DC voltage converter output 1

tVR 1 Voltage adjustment pin. Applies voltage between Voo and Vs using 1

a resistive divider.
¢ Py o 3 o . 1 Yo o 9/
; AN 2.9 uﬂﬁwmmuwmnmmmmu‘lﬂimwunumauamwa
{4 v o o A 4'::’ 3 o

: CAP1+, CAP1- Hhuwnidediudufmlszydan 1 viwmazay lunifiss 19 0.1 Tulnsvhia

d' v L @ @ d. d‘; o
; CAP2+, CAP2- Hhuvniideidnfudafnlszedan 2 vinanuazau luiitleld 0.1 lulnsviisa
l Vour [Hdunlasszduliadin
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'‘Name | VO Description _|Number of pins

)0 to D7 10 Data inputioutputs. The 8-bit bidirectional data buses to be connected Ol 8 |

Sh to the standard 4/8-bit microprocessor data buses. When the serial ‘
(SCL) interface selects, D7 is serial data input (Si) and D6 is serial clock input

' (SCL). ‘

E A0 1 Control/display data flag input. Itis connected to the LSB_of micro- 1

} processor address bus. When low, the dataon D0 to D7 is control data.

i When high, the data on DO to D7 is display data.

» CS1 ] Chip select input. Data input/output is enabled when -CS1 is low and 2

Cs2 CS2is high. i

I BD | . Read enable input. When interfacing-to an 8080-series microprocessor 1 -

i (B) and when its RD is low, the SED1526 series data bus output is enabled. l

- When interfacing to an.6800-series microprocessor and when its R/W

: Enable (E) is high, the SED1526 series R/W input is enabled. |

TWR « Write enable input. When interfacing to an 8080-series microprocessor, 1 |

| (RW) WH is active low. o

§ » When interfacing to an 6800-series microprocessor,

i it will be read mode when R/W is high and it will be write mode when

b is low.

RW =*1" : Read
] RW =*0" : Write L . ¥ D
—_ —_— —_ - - T o ¥ —_— - —_—
fSFH. i Microprocessor interface select, and parallelserial data input select. 2
SR2 SR1_| _SR2 Type
0 1 8080 microprocessor bus (paraliel
A input)
\ 1 1 6800 microprocessor bus (parailel
input)
! 1 0 Senal input
, 0 0 Reset
* In serial mode, no data can be read from RAM and DO to
D5 are HZ. RD and WR must be high or low.
f When set for the 68 family MPU, the SR1 and SR2 timing must match or
SR1 must rise first.
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Command Code Function i
' ornmart A0 |[RD|WR|D7 |D6|D5| D4 | D3| D2[D1]Do -
(T’Disp;ay PN/OFF ‘oft|o|tjoft1]o] 1] 1| 1] 0 |TunsonLCD panelwhen goes
1 {high, and tumns off when goes low.:
"; initial Difsplay Line o 1]101¢{1 1 | 0 |lnitial display address Specifies RAM display line for
i COoMo.
E Set Page Address o1 o110t} 1} 1 |Pageaddress [Setsthedisplay RAM page in
' i . . Page Address register.
('4‘ Set Col?mn Address 0} 1] 0 0 |Colimnaddress Sets RAM column address in
J Column register.
) Read Status 0| o0.] 1 |stats 0 | 0 | o |Reads the status information.
{6) Write Di'splay Data 11 1] 0 |Wrtedata Writes data in display RAM.
(7} Read Display Data 1] 0] 1 |Readdata Reads data from display RAM.
(8] ADC Select oft1fof1]of1]{o|o]|o] o |0 |Setsnormal relationship between
’ 1 | RAM column address and seg-
E ment driver when low, but re- _
] verses the relationship when high,
(9} Static D:five ON/OFF 0] 1 0] 1 0 1 0|0} 1 0 | 0 |Normalindication when low, but
) : 1 |full indication when high.
(10) Duty Select ojt1j10]1}]0]|1§0]|1.]0]) 0/ 0 |SelectsLCD driverduty of 1/8 (1/ t
1 |16) when low and 1/16 (1/32) .}
' when high. l
i
)] Duty+§ 0 1 0 1 0 1 0 1 0 1 0 |Selects normal LCD driver duty
' 1 jwhenlow, and selects the duty
added by 1 when high. ,
(1 F) Read—FAodify—Write 0] 1 0 1 1 1 0 0| 0| 0| O ]increments Column Address !
counter during each write when
I high and during each read when |
. . low.
i) End ojt1jo]l 111|110} 1] 1] 1] 0 |ReleasestheRead-Modify-Write.
(14) Reset 0 1 0 1 1 1 0 0 0 1 0 [Resets internal functions.
(15) Set Power Control ojf1jol1j07j1 1 | 0 "|Powercontrol |Selects various power circuit
| functions.
(16) Set ETectronic Control | 0 1 01 0 | 0 [Electronic control value Sets Vs output voitage to Elec-
) ! tronic Gontrol register.
(17) Clock Stop ol 1}{0]1 1 1 0o{of1 1 0 |Stops clock output at CL when
E 1 |low, and stops clock when high.
(18) Powe; Save -1l =-]1=-1-1=-1-1=-1=1=1-=1— |Acombination of Display OFF and
j Static Drive ON commands. |
! 3
) ;
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A2 Al A0 Page Address
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?YTE NUMBER | BIT7 BIT 6 BIT 5 BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
1 (MSB) (LSB)
1 0 S3 S2 St R3 R2 Rl DF

, 2 0 S3 S2 Si R3 R2 Rl 0

‘ 3 X X FO FO E3 E2 El 0

i

¢ BITS (MSB to LSB) IDENTIFICATION

S3to Sl Identifier number of sync word for current batch (7 = standard POCSAG)
; R3 toR1 Identifier number of user address ( RIC )
DF data fail mode indication (1 = data fail mode ); note |

| ) FO and F1 Function bits of received address codeword (bits 20,21)

I E3 to El Detected error type;see Table 10 ; E3 =0 in a con concatenated call header

! e - o ' o

| AN 2.18 TAIUNYDIVADATIUN

|

b

BYTE NUMBER | BIT7 BIT 6 BITS5 | BIT4 | BIT3 BIT 2 BIT1 BIT 0
! (MSB) (LSB)
E 1 M2 M3 M4 M5 M6 M7 M8 M9
' 2 Milo Ml1 M12 M13 Mi14 M15 M16 M17
" 3 mis | M19 | M0 | M21 | E3 E2 El M1
i

: BIT (MSB to LSB) IDENTIFICATION

) M2 to M21 Message codeword data bits

E3 to El Detected error type;see Table 10 .
. M1 Message codeword flag

31971 2,19 uarasiinvesudendudoyatims
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BYTE NUMBER | BIT7 BIT 6 BIT S BIT 4 BIT 3 BIT 2 BIT 1 BIT 0
(MSB) (LSB)

; 1 FT S3 S2 S1 0 0 0 DF

‘ 2 FT S3 S2 S1 0 0 0 X

[ 3 X X X X E3 E2 El 0

|

| BITS(MSBtoLSB) IDENTIFICATION

] FT Forced call termination ( 1= yes)

| 83 TOSI1 Identifier number of last sync word

. DF data fail mode indication (1=data fail mode);note 1

!, E3to El Detected error type; see Table 10 ; E3 =0 in a call terminator

v y
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3
i
r—-—————— - — — — - — T P e e e e e e e o e e ] ——
b SCLK b SCLK |
P 1 |
1 | i i
| SCLKN1 | DATANT I_ | soue || DATANZ __”_ |
| out J out J 1 | out — L out L |
i = =y =y -
tod I
b l | -
SCLK DATA SCLK DATA
| IN IN tol IN IN |
l I I
L o o e e L o J

DEVICE 1 DEVICE 2

il 2.12 msideudegulnsaifies 19y r'c bus

A

I I MS8 ACKNOWLEDGEMENT ACKNOWLEDGEMENT
I I SIGNAL FROM RECEIVER SIGNAL FROM RECEIVER
et | g | 1 2\ ___ 3-8 _\_/;\_/
L——1 :
START Aex .

CONDITION BYTE COMPLETE, CLOCK LINE HELD LOW

INTERRUPT WITHIN RECEIVER WHILE INTERRUPTS ARE SEFVICED

= 4
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CONDITION CONDITION

v . 1 4
st 2.15 urmamsdeaanzSuAULazanIZAUYa

[ —] ) - %
DATA OUTPUT BY | | )(:X_—_/
TRANSMITTER | A\

]
|
3
{
}
E DATA OUTPUT l: o o \__/_
|
|
|
E
!
!

BY RECEIVER
FROM MASTER l S | 1 -
SCL LS T :
START
CONDITION CLOCK PULSE FOR ACKNOWLEDGMENT

gﬂﬁ 2.16 ugasin Acknowledge

e

ginsallidazdminnoudesuamsafinisanivimdhidluinmass (Master) ¥3o aavl (Slave)
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9. manfaumeq neludseasalaesiiu I'C bus

nsidhdadIudng moludaoasea Tasru £C bus Sudluiissamonelufio SRAM az

°o_ o - a = . o {
EPROM wzfosiiupansaalsy$rdumis Fuihu duidind33maes (Index Register) taraadan1snadi 2.19

R

' ADDRESS REGISTER FUNCTION ACCESS

E 00H Status R

! 00H Control W

! 01H real time clock:seconds R/W

t 02H real time clock:1/100 second R/W

:l 03H alert cadence w

:L 04H _ alert set-up w

E 05H Periodic interrupt modulus w
05H Periodic interrupt counter R

' 06H RAM write address pointer R

; 07H EEPROM address pointer R/W

b 08H RAM read address pointer R/W

E 09H i RAM data output R
0AH EEPROM data input/output R'W

0BH to OFH Unused -

T M e—f -

MINN 221 aasmumiaeamsanisluduRngs sainey
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mssudoyari I'c bus udazasvasludineasia PCD5003 wedoasududvaanuoansauda
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L I p—

FROM FROM S = START condition A = Acknowledge
MASTER SLAVE P = STOP condition N = Not acknowledge
; —
i (a) S SLAVE ADDRESS RW A { INDEX | A DATA A DATA A} P
0 (write) index b n bytes with acknowledge .
address
i —
(b) S SLAVE ADDRESS RW A DATA A DATA NP
' 1 (read) ) n bytes with acknowledge

: (©) S |sL.ADR.! AW | A | INDEX | A | DATA | A | S SL.ADR.l AW l AI DATA | N | P

E —
0 (write) index n bytes with 1 (read) I n bytes with
address acknowledge
acknowledge change of direction | 9 MLC250

F
t
{a) Master writes to slave.

{b) Master reads from slave.
{c) Combined format (shown: write plus read).

] L4
q1fit 2.17 punnvesmsdedeyaru FC bus ¥ie 3 gluuy

o

5 10. S3nmBIA0IUZIAs I SeIARINIUAY

= Ty g a t o Y o
I FmmeironzuazItameinugqueziiudaszdonu  Tag3mmeiaomsss1fdmiunson

-

; ; L g2 e
uaSemaniniunulddmiumsdiou msni 220 tez 221 ugadmisiinues3imaning 2 #1-msiou
i i < 3 o’ K - 1 @ - 1

JoyanchiFmansilddmivew niemsswdoyannimaesnlddmiudouss hitinalaq iatiu yoq
oatad 19 da L4 = .’,’ @ et s
inneghidSemos moruzezSiamynadimdinnnlinisemesn'ly
) li ~ g o A
iin Do wrgrisndielims Sudeyariunuazassnumnaavlszdunsoa

U B

BIT VALUE DESCRIPPTION
00 No new call data
D1 and DO 01 New call received
F 10 Reserved for future use
11 Reserved for future use
[ 00 No data to be read (default after reset) N
D3 and D2 01 RAM read/write pointers different : data to be read
10 RAM read/write pointers equal:no more data to be read
11 RAM buffer full or overflow
D4 1 Alert time-out expired

et wm m ey



i
}: D5 1 Out-of-range
: D6 1 BAT input HIGH or RXE output active
E (selected by control bit D2)
b7 1 Periodic timer interrupt
i
, myni 222 AumisinvesdSmmesaros (00H:read )
!
: I%IT (MSB:D7) VALUE DESCRIPTION
E DO 1 Forced call termination (automatically reset after terminatién)
: Dl 1 EEPROM programming enable
E D2 0 BAT input selected for monitoring ( status bit D6 )
i 1 RXE output selected for monitoring ( status bit D6 )
D3 1 Receiver continuously enabled (RXE=1,ROE=1)
§ D4 0 Decoder in OFF status (while DON =0)
] 1 Decoder in ON status
{ D5 to D7 X Not used: ignored when written
: s 2.23 Aumisiinyess SeaoSarugu (00H; write)
i 11. EEPROM

37

l Tseard1eves EEPROM tseneudan 8 unafiv 6 aedind souyld 48 lud daguit2.18 ms

¥ EEPROM szithunsidfanisdeulas1duenias anouiiaes ( Address pointer : 07H ; read/write) e

i aa <
ad'leTo39ain0 (Data VO register : 0AH ; read/write)

- W o men

ROW

-

T e e m oo

~ o ;e W N O

N ADDRESS
> 1 2 : : > POINTER
o7 Do

: -:E::____..-- oi1iofl1iota
e e ke ROW COLUMN
A v LR ]
D s 3
SRR

2N R SR S T
O R R IRy ""-.;.\ o; VOREGISTER .

SPF bits Synthesizer data identitiers D unused bytes

MLC254

311 2.18 Tnsaardreves EEPROM nwludneasiia
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| EEPROM ludneasia ifdmsudummomulsedunios RIC) sviafmmsdalns ludhd e

J oy T o I’ 4 4 o a d'
Yues uaziinA1eq voe SPF uazusdwmialu EEPROM &l lafmualiiimis i famsan 224

. ROW HEX

. 0 04 and 05
j 5 28 to2D
; 6 30 to 35
' 7 38 to3D

A1519% 2.24 dumalu EEPROM &alu 1@smualviins 1w

Amsumsiamain luduniameaas 8719 ¥89 SPF uaanans1ai 2.25, 2.26,2.27 uag 2.28

BIT(MSB:D7) VALUE DESCRIPTION
DO X reverse for future use ; logic 0 when read
D1 X reverse for future use
D2 X reverse for future use
D3 X reverse for future use
D4 X reverse for future use
D5 X reverse for future use
D6 X reverse for future use ; logic 0 when read
D7 1 reverse for future use

| A1514% 2.25 SPF ( EEPROM @M< 00H )

e
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BIT(MSB:D7) VALUE DESCRIPTION
! 00 S ms receiver establishment time (nominal);note 1
; D1 and DO 01 10 ms
l 10 15 ms
; 11 30 ms
00 20 ms oscillator establishment time (nominal);note 1
I D3 and D2 01 30 ms
: 10 40 ms
E 11 50 ms
! 00 512 bits/s received bit rate
| DSandD4 01 1024 bits/s (not used in POCSAG)
b 10 1200 bits/s
E 11 2400 bits/s
" Ds 1 synthesizer interface enabled (data is output via
? ZSD, ZSC and ZLE at decoder switch-on)
E . D7 1 voltage converter enabled
] M54 2.26 SPF (EEPROM funtia 01H )
.
BIT(MSB: D7) VALUE DESCRIPTION
DO X | not used
D1 X not used
00 32768 Hz real time clock reference
01 50 Hz square-wave
D3 and D2 10 2Hz
11 1/60 Hz
D4 1 signal test mode enabled (REF and INT outputs)
D5 0 Burst error correction enabled
D7 and D6 XX Reserved for future use

A15199 2.27 SPF ( EEPROM /141114 02H )



! BIT(MSB: D7) VALUE DESCRIPTION
] 00 2048 Hz acoustic alert frequency
; 01 2731 Hz
D1 and DO 10 4096 Hz
11 3200Hz
] D2 1 Acoustic POCSAG alert generétion enabled
D3 X not used
; D4 X not used
i D5 X | not used
D6 0 INT output polarity: active LOW
l 1 INT output. polarity: active HIGH
; D7 X Reserved for future use
F o oy
] 715190 2.28 SPF ( EEPROM AMMUI 03H )

e L) & o A o i
: fumiweamiavermnaavilsedunios uaasamisen 229 uazns lilsunsuiindng veq

. o A e 3
HINuEULsLIUATDAUNRIAIATTIIN 2.30

; ADDRESS (HEX) BYTE DESCRIPTION
. 10to 15 1 Identifier number 1to 6

18t0 1D 2 Identifier number 1 to 6
: 20to 25 3 - | Identifier number 1to 6

—F

MINN 2.29 AUNUWBAAT gvoanineavlsesuning

Vi 1

o . W
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' BYTE BIT (MSB:D7) DESCRIPTION

. 1 'D7 to DO bit 2 to 9 of POCSAG codeword(RIC or UPSW);notes 1 and 2
: 2 D7 to DO bit10to 17

. D7 to D6 bit 18 to 19

! D5 frame number bit FR3 (RIC); note 3

: D4 frame number bit FR3 (RIC);

l 3 D3 frame number bit FR3 (RIC);

: D2 identifier type selection ( 0 = UPSW, 1 =RIC);note 4

' D1 identifier enable (1= enabled)

| DO reserved for future use,logic 0 when read

3197 2.30 ms Tibsunsuiindsa veanmnaavilsedunsos

12. Goulymsiam

ms3mfatuidetoudonzgafin RsT fnalioens e
' - REF fifganaesninanud 36,768 (B9a
- ¥1INT Seauzd

- LED, VIB, ATH Jia0 141

o

- SCL, SDA Jao1uzgq
; wdanamenianaiuliuds @1 RST fromzge) sshlilibsunsuduhou $anmn
] A o 9y a -~ Y a s [l 9 a ~ s Y o a o
winnauReh IfiiamsSandssdiaiegarios 50 lulastund mmnumumuyadn 100 flalenuuas
manhdines 2.2 urTurhsa
o A Q ar o H
¢ mondamssan Tsunsuidu13lu BEPROM szgminnidauiufl dygna®iv) RXE, ROE

szieAny
3

4

3

i
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2. Mmeasiadyn I POCSAG Eludwes PCD5003
? o & d L day a A o a a o

3. WDUAANKALILY LCD 1§ SED1526 Fuihmivenldausialumiossvingianiuda

o~ o o 4 o A @ I o

{4 dfudygyia Receiven Mnnnnesiuingianu

5. miwanusidmswivTilsunsuniouen (External ROM)
6. mheanuirdmSuiudeyaniouen (External RAM)
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TUsUASUNATDUMSIVIULALDIUINAINDATH A



;itittttttT EST PC D**ttt***

ORG  0000H

SETB P3.3 ;RESET HIGH
CALL D60SEC

CLR P3.3 RESETLOW
SJMP  ON

D60SEC: MOV RO#0EH ;DELAY
FOR 60 microSEC
DRST: DJNZ RO,DRST

RET

xxereeer N GTATUSH*****
ON: MOV A#010011108
CLR C
CALL START
CALL SEND_DATA

MOV A #000000008B
ClR C
CALL SEND_DATA

MOV  A#00011111B
CLR C

CALL SEND_DATA
CALL STOP

srereren VRITE DATAM s
WRITE: MOV  A#01001110B
CLR C
CALL START

CALL SEND_DATA

MOV  A#00000001B
ClR C
CALL SEND_DATA

MOV  A#00000001B
CLR C

CALL SEND_DATA
CALL STOP

;ttttiittREAD DATA**&&***

MOV A#01001111B
CLRC

CALL START

CALL SEND_DATA

READ: MOV A #00000000B

CLR C

NOP
MOV C,P3.1
SETB P3.0 ;CLK

NOP

NOP

CLR P3.0
RLC A
NOP

MOV  C,P3.1

SETB P3.0 ;CLK
NOP
NOP



CLR P3.0
RLC A

NOP

MOV C,P3.1
SETB P3.0 ;CLK
NOP

NOP

CLR P30

RLC A

NOP
MOV  C,P3.1
SETB P3.0 ;,CLK

NOP

NOP

CLR P30
RLC A
NOP

MOV  C,P3A1

SETB P3.0 CLK

NOP

NOP

CLR P3.0
RLC A
NOP

MOV  C,P3.1

SETB P3.0 ;CLK
NOP

NOP

CLR P3.0

RLC A

NOP

MOV  C,P3.1
SETB P3.0 ;CLK
NOP

NOP

CLR P3.0

RLC A

NOP

MOV  C,P3.1
SETB P3.0 ;CLK
NOP

NOP

CLR P3.0

RLC A

ACK1: CLR P3.1

CALL DEL1
SETB P3.0
NOP

NOP

CLR P3.0
CALL STOP

CALL DEL
CPL P17

CALL DEL
MOV  P1A

SJMP READ



;P3.0 = SCL,P3.1=SDA NOP

SEND_DATA: NOP

RLC A CLR P3.0
Mov P3.1,C MOVBIT?7 CLR P3.1
CALL DEL1
SETB P3.0 RLC A
NOP MOV  P3.1,C ;MOV B3
NOP CALL DEL1
CLR P3.0 SETB P3.0
CLR P31 NOP

NOP
RLC A CLR P3.0 ~
MOV  P3.1,C ;MOVBITE CLR P3.1
CALL DEL1
SETB P3.0 RLC A
NOP MOV  P3.1,C ;MOVB2
NOP CALL DELA1
CLR P3.0 SETB P3.0
CLR P3.1 NOP

NOP
RLC A CLR P3.0
MOV  P3.1,C ;MOV BITS CLR P31
CALL DEL1
SETB P3.0 RLC A
NOP MOV  P3.1,C MOV B1
NOP CALL DELA1
CLR P3.0 SETB P3.0
CLR P3.1 NOP

NOP
RLC A CLR P3.0
MOV  P3.1,C ;MOV B4 CLR P31
CALL DEL1

SETB P3.0 RLC A



MOV  P3.1,C ;MOVBO
CALL DEL1

SETB P3.0

NOP

NOP

CLR P3.0

ACK: JNB P3.1,CLK
SJMP  ACK

CLK: CALL DEL1

SETB P3.0
NOP
NOP
CLR P3.0
CALL DEL
CPL P17
RET

DEL: MOV R2#00H

LOOP3: MOV R1,#02H

LOOP2: MOV RO,#00H

LOOP1: DJNZ R0O,LOOP1
DJNZ R1,LOOP2
DJNZ R2,LOOP3
RET

DEL1:
RET

ek GTART*#wwwwens
START: SETB P3.1
SETB P3.0
CLR P31
DELAY: MOV  RO#01H
DELAY1: DUNZ RO,DELAY1
CLR P3.0
RET

;;"*"****STOP'*"*****

STOP: CLR P31

SETB P3.0
DELAY2: MOV RO #01H
DELAY3: DJNZ RO,DELAY3

SETB P3.1

RET

END
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ORG 0000H
MOV RIL#OFOH

LP2: MOV RO #00H

LP3: DINZ RO,LP3

DINZ RI,LP2

i GET CODE INTO RAM ##HH

MOV
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL

DPTR,#8000H
A#20H
TRAN
A#20H
TRAN
A HOFH
TRAN
AH#42H
TRAN
A #54H
TRAN
AH#39H
TRAN
A #34H
TRAN
A#55H
TRAN
A#35H
TRAN
A #69H
TRAN
A,#4DH
TRAN
A#39H
TRAN
A #43H
TRAN
A#SIH
TRAN
A #3aH
TRAN
A #4AH
TRAN
A#68H
TRAN

MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV

A#59H
TRAN
A #OFH
TRAN
A#2EH
TRAN
A#2EH
TRAN
A#2EH
TRAN
A #20H
TRAN
A#20H
TRAN
A#20H
TRAN
A#22H
TRAN
A#50H
TRAN
A#4FH
TRAN
A#43H
TRAN
A#53H
TRAN
A#41H
TRAN
A#4TH
TRAN
A#20H
TRAN
A#50H
TRAN
A#4IH
TRAN
AH#4TH
TRAN
A #45H
TRAN
A#52H
TRAN
A#22H



CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL

TRAN
A#20H
TRAN
A#0FH
TRAN
A#28H
TRAN
A#5IH
TRAN
A#34H
TRAN
A#3TH
TRAN
A#53H
TRAN
A #62H
TRAN
A#34H
TRAN
A#42H
TRAN
A#20H
TRAN
AH#3EH
TRAN
A #39H
TRAN
A#54H
TRAN
A#34H
TRAN
A#52H
TRAN
A#20H
TRAN
A #OFH
TRAN
A#33H
TRAN
A#32H
TRAN
A#30H
TRAN

MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV

AH#OFH
TRAN
A#3EH
TRAN
AH#43H
TRAN
A#3TH
TRAN
A#54H
TRAN
AMEH
TRAN
A#42H
TRAN
A#6CH
TRAN
A#OFH
TRAN
A#33H
TRAN
A#32H
TRAN
A#34H
TRAN
A #OFH
TRAN
A#41H
TRAN
A#51H
TRAN
A#45H
TRAN
A#45H
TRAN
A#54H
TRAN
A#21H
TRAN
A#52H
TRAN
A #OFH
TRAN
A #33H



CALL TRAN DATA_WORD:

MOV A #39H CINE A #22H,DATA_SHARP
CALL TRAN JMP  WORD .

MOV  A#3TH DATA_SHARP:

CALL TRAN CINE A#23H,DATA_DOLLA
MOV A #00H JMP  SHARP

CALL TRAN DATA_DOLLA:

........................... CINE A,#24H,DATA_PERCENT

MOV  DPTR,#9000H JMP DOLLA

MOV  A#0B7H DATA_PERCENT:

CALL INST CINE A#25H,DATA_AND
CALL LOOP JMP  PERCENT

MOV A #0AFH DATA_AND:

CALL INST CINE A.#26H,DATA_WR
MOV  RO,#00H JMP JAND

MOV R #00H DATA_WR:

SETB 38H CINE A#27H,DATA_WONG_L
MOV DPTR#TFFFH JMP  WRO

DATA_WONG_L:

MAIN: CINE A,#28H,DATA_WONG_R
INC DPTR JMP  WONG_L
PUSH DPH
PUSH DPL

MOVX A,@DPTR
CINE A H#OFH,CHECKFLAG
CPL 38H DATA_WONG_R:

CINE A#29H,DATA_JAN

CHECKFLAG: JMP  WONG_R
JB  38H,ENG DATA_JAN:
JMP  THAI CINE A#2AHDATA_PLUS
JMP  JAN
DATA_PLUS:
i ASCIL FONT #iti CINE A#2BH,DATA_JUN
ENG: JMP  PLUS ’
CINE A #OFH,DATA_STOP DATA_JUN:
JMP  MAIN CINE A#CHDATA_MIN
DATA_STOP: JMP  JUD
CINE  AHOOH,DATA_JAI DATA_MIN:
SIMP  § CINE A#DH,DATA_JUD
DATA_JAL: JMP  MIN
CINE A#21H,DATA_WORD DATA_JUD:
IMP  JAI CINE A #2EH,DATA_PER

JMP  JUD



DATA_PER:
CINE A#2FH,DATAQ
JMP PER

DATAOQ:

CINE A #30H,DATAI
JMP  ZERO

DATAL:

CINE A#31H,DATA2
JMP ONE

DATA2:

CINE A#32H,DATA3
JIMP  TWO

DATA3:
CINE A #33H,DATA4
JMP  THREE
DATA4:
CINE A#34HDATAS
IMP FOUR
DATAS:
CINE A#35H,DATA6
IMP  FIVE
DATAG:
CINE A#36HDATA7T
IMP  SIX
DATAT:
CINE A#3THDATAS
JMP  SEVEN
DATAS:
CINE A #38H.DATA9
JMP  EIGHT
DATAY:
CINE A #39H,DATA_COL
JMP  NINE
DATA_COL:
CINE A#3IAH,DATA_SEM!I
IMP COL
DATA_SEMI:
CINE A#3BH,DATA_NOI
IMP  SEMI
DATA_NOI:

>

CINE A#3CHDATA_EQU
JMP  NOI

DATA_EQU:
CINE A #3DH,DATA_MAAK
JMP EQU

DATA_MAAK:
CINE A#3EHDATA_ASK
JMP  MAAK

DATA_ASK:

CINE A#3FH,DATA_AS
JMP  ASK

DATA_AS:

CINE A#40HDATA_A
JMP  NINE

DATA_A:

CINE A#41HDATA_B
JIMP  AAA

DATA_B:

CINE A#42H,DATA_C
JMP BBB

DATA_C:

CINE A#43HDATA_D
JMP  CCC

DATA_D:

CINE A#44H DATA_E
JMP D

DATA_E:

CINE A#45H,DATA_F
JMP E

DATA_F:

CINE A#46HDATA_G
IMP F

DATA_G:

CINE AM#4THDATA_H
IMP G

DATA_H:

CINE A #48H,DATA_I
JMP H

DATA_I:



CINE
IMP
DATA_J:
CINE
JMP
DATA_K:
CINE
JMP
DATA_L:
CINE
MP
DATA_M:
CINE
JMP
DATA_N:
CINE
JMP
DATA_O:
CINE
JMP
DATA_P:
CINE
IMP
DATA_Q:
CINE
IMP
DATA_R:
CINE
IMP
DATA_S:
CINE
IMP

DATA_T:
CINE

IMP
DATA_U:
CINE

MP
DATA_V:
CINE

MP

DATA_W:

A #49H,DATA_J
I

A#4AH,DATA K
]

A #4BH,DATA_L
K

A#4CHDATA_M
L

A#4DH,DATA N
M

AM4EH,DATA_O
N

AH#4FHDATA_P
o}

‘A#50H,DATA_Q
PPP

AH#5IH,DATA_R
Q

A#52H,DATA_S
R

AHS3H,DATA_T

S

A#54H,DATA_U

T

A#55H,DATA_V
U

AH#56H.DATA_W
v

CINE A#5TH.DATA_X
IMP W
DATA_X:
CINE A#58H,DATA_Y
JMP X
DATA_Y:
CINE A#59H,DATA_Z
IMP Y
DATA_Z:
CINE A#5AHDATA_WG_L
IMP  Z
DATA_WG_L:
CINE A#5BH,DATA_BK_SL
IMP  WG_L
DATA_BK_SL:
CINE A#5CH,DATA_WG_R
JMP  BK_SL
DATA_WG_R:
CINE A#5DH,DATA_HAT
JMP  WG_R
DATA_HAT:
CINE A#5EH,DATA_KHEED
JMP  HAT

DATA_KHEED:
CINE A#5FH,DATA_WRR
JMP KHEED
DATA_WRR:
CINE A #60H,DATA _aa
JMP  WRO
DATA _aa:
CINE A#61HDATA_ bb
JMP  aa
DATA_bb:
CINE A, #62H,DATA _cc
JMP  bb
DATA _cc:
CINE A#63H,DATA_dd
JMP  cc
DATA_dd:
CINE A #64H,DATA _ee
JMP  dd
DATA_ee:



Ll d

CINE A #65HDATA_ff
IMP  ee
DATA_IT:
CINE A #66H,DATA_gg
IMP T
DATA_gg:
CINE AM#6TH,DATA_hh

IMP ¢

us

DATA _hh:
CINE A H#68H,DATA_ii
JMP  hh

DATA_ii:
CINE A #69H,DATA_jj
IMP i

DATA_ii:
CINE A #6AHDATA_kk
IMP i
DATA_kk:
CINE A #6BH,DATA_ll
JIMP  kk
DATA_Il:
CINE A#6CH,DATA_mm
IMP 1
DATA_mm:
CINE A#6DH,DATA_nn
JMP  mm
DATA_nn:
CINE A #6EH,DATA oo
IMP mn
DATA _oo:
CINE A #6FH,DATA pp
JMP oo
DATA_pp:
CJNE A#70H,DATA_qq
JMP  pp
DATA_qq:
CINE A#TIH.DATA _rr
JMP  qq
DATA_T:
CINE A#72H,DATA ss
IMP 1
DATA _ss:

CINE A#T3H,DATA_tt
IMP  ss

DATA _tt:
CINE A#74H,DATA_uu

JMP

DATA _uu:
CINE A#ISH.DATA _vv
JMP  uu
DATA_vv:
CINE A #76H,DATA_ww
IMP v
DATA_ww:
CINE A#TTH.DATA xx
IMP ww
DATA_xx:
CINE AW#T8HDATA _yy
JIMP  xx
DATA_yy:
CINE A#T9HDATA_zz
JMP  yy

DATA_zz:

CINE AM#TAH,DT_PEEK_L

JMP  zz
DT_PEEK_L:

CINE A#TBH.DT_PEEK_R

JMP  PEEK_L
DT_PEEK_R:

CINE AM#TDH,DT_BLANK

JMP  PEEK_R
DT_BLANK:

IMP BLANK
FHAH THAL FONT  #i##t
THAI:

CINE A #0FH,CODE_STOP

IMP  MAIN
CODE_STOP:

CINE A #00H,CODE_CHIC

SIMP 8

CODE_CHIC:

CINE A#21H,CODE_EGG

IMP  CHIC



-

-

CINE A #44H,CODE_LING
JMP  RU
CODE_LING:
CINE A #45H,CODE LU
JMP  LING
CODE_LU:
CINE  A#46H,CODE_RING
IMP LU
CODE_RING:
CINE A#47H,CODE_SALA
IMP  RING
CODE_SALA:
CINE A #48H.CODE_RUSEE

IMP  SALA

CODE_RUSEE:
CINE A #49H,CODE_TIGER
JMP  RUSEE

CODE_TIGER:

CINE A#4AH,CODE_HEEP
JMP  TIGER

CODE_HEEP:

CINE A, #4BH,CODE_JULA
JMP HEEP

CODE_JULA:

CINE A #4CH,CODE_ANG
IMP  JULA

CODE_ANG:

CINE A #4DH,CODE_OWL
JMP  ANG

CODE_OWL:

CINE A #4EH,CD_YANNOI
IMP OWL

CD_YANNOI:

CINE A#4FH.CD_SRA_AA
JMP  YANNO!

CD_SRA_AA:

CINE A#S0H.CD_AR_KAD
IMP -SRA_AA

CD_AR_KAD:

CINE A #51H,CD_SRA_AR
JMP  AR_KAD
CD_SRA_AR:

CINE A#52H,CD_SRA_UM

IMP  SRA_AR
CD_SRA_UM:

CINE A#53H,CD_SRA I

IMP  SRA_UM

CD_SRA _L:
CINE A#54H,CD_SRA_E
IMP  SRA_1

CD_SRA_E:

CINE A#55H.CD_SRA_AOE
IMP  SRA_E

CD_SRA_AOE:

CINE A#56H.CD_SRA_E2
IMP  SRA_AOE

CD_SRA_E2:

CINE A#5TH.CD_SRA_AU
IMP  SRA_E2

CD_SRA_AU:

CINE A#58H.CD_SRA_UU
IMP  SRA_AU

CD_SRA_UU:

CINE A#59H,CD_SRA_A
IMP  SRA_UU

CD_SRA_A:

CINE A#60H,CD_SRA_AIR
IMP  SRA_A

CD_SRA_AIR:

CINE A#61H,CD_SRA_O
JIMP  SRA_AIR
CD_SRA_O:

CINE A.#62H,CD_MAI_MOON

JMP SRA_O
CD_MAI_MOON:

CINE A#63H.CD_MALAI

JMP  MAI_MOON
CD_MALAL:

CINE A#64H.CD_YAMOG

IMP  MALAI

CD_YAMOG:
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CODE_EGG:
CINE A#22H,CODE_BUF
IMP  EGG
CODE_BUF:
CINE A#24H,CODE_BELL
JMP  BUF
CODE_BELL:
CINE A#26H,CODE_SNAKE
JMP  BELL
CODE_SNAKE:
CINE A#27H,CODE_DISH
IMP  SNAKE
CODE_DISH:
CINE A#28H,CODE_CHING
IMP  DISH
CODE_CHING:
CINE A#29H,CODE_ELE
JMP  CHING
CODE_ELE:
CINE A#2AH,CODE_SO
JMP  ELE
CODE_SO:
CINE A #2BH,CODE_CHADA
IMP SO
CODE_CHADA:
CINE A#2EH,CODE_PATAK
IMP CHADA
CODE_PATAK:
CINE A#2FH,CODE_TAN
JMP  PATAK

CODE_TAN:
CINE A #30H,CODE_CHILD
JMP  TAN

CODE_CHILD:

CINE A #34H,CODE_TOR
JMP  CHILD

CODE_TOR:

CINE A #I5H,CODE_BAG
JMP  TOR
CODE_BAG:

CINE A#36H,CODE_SOLD
IMP BAG
CODE_SOLD:
CINE A#37H.CODE_FLAG
JMP  SOLD
CODE_FLAG:
CINE A#38H,CODE_RAT
JIMP  FLAG
CODE_RAT:
CINE A#39H,CODE_LEAF
IMP  RAT
CODE_LEAF:
CINE A#3AH.CODE_FISH
IMP  LEAF
CODE_FISH:
CINE A#3BH,CODE_BEE
IMP  FISH
CODE_BEE:
CINE A#3CH,CODE_LID
IMP  BEE
CODE_LID:
CINE A#3DH,CODE_PAN
IMP  LID

CODE_PAN:
CINE A#3EH,CODE_TOOTH
IMP  PAN

CODE_TOOTH:

CINE A#3FH.CODE_PHAO
IMP TOOTH

CODE_PHAO:

CINE A #40H,CODE_MA
IMP  PHAO

CODE_MA:

CINE A#41HCODE_YAK
IMP  MA

CODE_YAK:

CINE A,#42H,CODE_BOAT
JIMP  YAK

CODE_BOAT:

CINE A,#43H.CODE_RU
JMP BOAT
CODE_RU:
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CINE A #44H,CODE_LING
IMP  RU

CODE_LING:
CINE A #45H,CODE_LU
JMP  LING

CODE_LU:
CINE A #46H,CODE_RING
MP LU

CODE_RING:
CINE A#47H,CODE_SALA
IMP  RING

CODE_SALA:
CINE A #48H,CODE_RUSEE

JMP  SALA

CODE_RUSEE:
CINE A #49H CODE_TIGER
IMP  RUSEE

CODE_TIGER:

CINE A #4AH,CODE_HEEP
IMP TIGER

CODE_HEEP:

CINE A #4BH,CODE_JULA
JMP  HEEP

CODE_JULA:

CINE A #4CH,CODE_ANG
IMP  JULA

CODE_ANG:

CINE A #4DH,CODE OWL
JIMP  ANG

CODE_OWL:

CINE A#4EH,CD_YANNOI
JMP  OWL

CD_YANNOL:

CINE A#4FH,CD_SRA_AA
JMP  YANNOI

CD_SRA_AA:

CINE A#50H,CD_AR_KAD
IMP  SRA_AA

CD_AR_KAD:

CINE A#SIH,CD_SRA_AR
IJMP  AR_KAD
CD_SRA_AR:

CINE A#52H.CD_SRA_UM

JMP  SRA_AR
CD_SRA_UM:

CINE A#53H,CD_SRA I

JIMP  SRA_UM

CD_SRA_I:
CINE A#54H.CD_SRA_E
IMP  SRA_I
CD_SRA_E:
CINE A #55H.CD_SRA_AOE
IMP  SRA_E
CD_SRA_AOE:
CINE A#56H.CD_SRA_E2
IMP  SRA_AOE
CD_SRA_E2:
CINE AM#5STH,CD_SRA_AU
IMP SRA_E2
CD_SRA_AU:
CINE A#58H,CD_SRA_UU
IMP  SRA_AU
CD_SRA_UU:
CINE A#59H,CD_SRA_A
JMP  SRA_UU
CD_SRA_A:
CINE A#60H,CD_SRA_AIR
JMP  SRA_A
CD_SRA_AIR:
CINE A#61H,CD_SRA_O
JMP  SRA_AIR
CD_SRA_O:

CINE A#62H,CD_MAI_MOON

JMP SRA_O
CD_MAI_MOON:

CINE A#63H.CD_MALAI

JMP  MAI_MOON
CD_MALAL:

CINE A#64H,CD_YAMOG

JIMP  MALAI

CD_YAMOG:
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CINE A#66H,CD_TAI_KHU MOV
IMP  YAMOG MOV
CD_TAI_KHU: CALL
CINE A#67H,CD_MAI_AKE ONEl: MOV
JMP  TAI_KHU MOV
CD_MAI_AKE: MOV
CINE A#68H,CD_MAI_TOO MOV
JIMP  MAI_AKE MOV
CD_MAI_TOO: LIMP
CINE A#69H,CD_JATAWA
JIMP  MAI_TOO TWO: MOV
CD_JATAWA: MOV
CINE A#6BH.CD_GARAN MOV
IMP  JATAWA MOV
CD_GARAN: MOV
CINE AM#6CH,CD_BLANK CALL
JMP  GARAN TWOI: MOV
CD_BLANK: MOV
JMP  SPACE MOV
MOV
TRAN: MOVX @DPTR,A MOV
INC  DPTR LIMP
RET
#4448 CHARACTER TABLE ##4## THREE: MOV
; MOV
ZERO: MOV R2#0EOH MOV
MOV R3#I10H MOV
MOV R4#90H MOV
MOV RS#50H CALL
MOV  R6HOEOH THREE!: MOV
CALL  CHAR MOV
MOV
ZEROI: MOV R2#03H MOV
MOV  R3#05H MOV
MOV R4#04H LIMP
MOV RS5#04H
MOV R6#03H FOUR: MOV
LIMP  CH MOV
MOV
ONE: MOV  R2#00H MOV
MOV R3,#20H MOV
MOV R4#0FOH CALL

R5,#00H
R6,#00H
CHAR
R2,#00H
R3.#04H
R4,#07H
RS5.#04H
R6,#00H
CH

R2.#20H
R3,#10H
R4,#10H
R5.#90H
R6,#60H
CHAR

R2.#04H
R3,#06H
R4,#05H
R5,#04H
R6,#04H

CH

R2,#10H
R3,#10H
R4,#50H
RS5,#0BOH
R6,#10H
CHAR
R2,#02H
R3#04H
R4,#04H
R5,#04H
R6,#03H
CH

R2,#80H
R3,#40H
R4.#20H
R5,#0FOH
R6,#00H
CHAR

10
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FOUR{: MOV
MOV
MOV
MOV
MOV
LiMP

FIVE: MOV
MOV
MOV
MOV
MOV
CALL

FIVEl: MOV
MOV
MOV
MOV
MOV
LIMP

SIX: MOV
MOV
MOV
MOV
MOV
CALL

SIXi: MOV
MOV
MOV
MOV
MOV
IMP

SEVEN: MOV
MOV
MOV
MOV
MOV
CALL
SEVEN1: MOV
MOV

R2,#01H MOV
R3,#01H MOV
R4#OIH MOV
R5,#0TH Lme
R6#OIH
CH
EIGHT: MOV
R2,#70H MOV
R3,#50H MOV
R4,#50H MOV
R5,#50H MOV
R6,#90H CALL
CHAR EIGHTI: MOV
MOV
MOV
R2,#02H MOV
R3,#04H MOV
R4,#04H LIMP
R5,H04H
R6,#03H NINE: MOV
CH MOV
MOV
R2 #OCOH MOV
R3,40A0H MOV
R4,#90H CALL
R5,#90H NINEl: MOV
R6,#00H MOV
CHAR MOV
R2,#03H MOV
R3,#04H MOV
R4,#04H LIMP
RS5,#04H
R6,#03H AAA: MOV
CH MOV
MOV
R2,#30H MOV
R3,#10H MOV
R4,#90H CALL
R5,#50H
R6,#30H
CHAR AAAL: MOV
R2,#00H MOV
R3,#07H MOV

R4,#00H
R5,#00H
R6,#00H
CH

R2 #60H
R3#950H
R4,#90H
R5.#90H
R6,#60H
CHAR
R2 #03H
R3.#04H
R4,#04H
R5,#04H
R6,#03H
CH

R2,#60H
R3.#90H
R4,#90H
R5,4950H
R6,#0EOH
CHAR
R2 #00H
R3,#04H
R4.#04H
R5,#02H
R6.#0IH
CH

R2,#0EOH
R3,#90H
R4.#90H
R5,#50H
R6,#0EOH
CHAR

R2,#07TH
R3,#00H
R4 #00H

1
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BBB:

BBBI:

CCC:

CCCl:

DDD1:

MOV
MOV
LIMP

MOV

MOV

MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

R5,#00H
R6,#07H E:
CH

R2 #0FOH
R3.#90H
R4.#90H
R5.#90H El:
R6,#60H
CHAR
R2.#07H
R3,#04H
R4,#04H
R5#04R
R6,#03H F:
CH

R2,#OEOH

R3.#10H
R4,#10H
RS #10H

R6,#20H
CHAR Fl:
R2,#03H
R3,#04H
R4,#04H
RS5,#04H
R6,#02H
CH

R2 #0FOH
R3,#10H
R4,#10H
R5.#10H

R6,#0EOH Gl:

CHAR

R2.#07H

R3,#04H

R4,#04H

RS.#04H

R6,#03H

CH H:

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL

MOV

MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV

R2 #0FOH
R3,#90H
R4,#90H
R5,#90H
R6,#10H
CHAR
R2,#07H
R3,#04H"
R4.#04H
R5,#04H
R6.#04H
CH

R2 #0FOH
R3.#90H
R4 #90H
R5.#90H
R6.#10H
CHAR

R2 #07H
R3,#00H

R4,#00H

R5,#00H
R6,#00H
CH

R2,#0EOH
R3.#10H
R4,#90H
R5,#90H
R6,#0A0H
CHAR
R2,#03H
R3,#04H
R4,#04H
R5,#04H
R6,#07H
CH

R2.#0FOH

12
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Hi:

MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV

R3,#80H
R4.#80H
R5.#80H
R6,#0FOH
CHAR K1:
R2.#07H
R3,#00H
R4,#00H
R5,#00H
R6,#07H
CH

R2,#00H

R3,#10H

R4,#0FOH

R5,#10H

R6,#00H LI:
CHAR

R2,#00H

R3,#04H

R4,#07H

R5,#04H

R6,#00H
CH M:

R2,#00H
R3,#00H
R4,#10H
R5,#0FOH

R6,#10H Mil:

CHAR
R2,#00H
R3,#02H
R4,#04H
R5,#04H
R6,#03H
CH

R2 #0FOH
R3,#80H
R4,#0COH
R5,#20H

MOV
CALL

MOV
MOV
MOV
MOV
MOV
LMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV

R6,#10H
CHAR

R2,#07H
R3.#00H
R4,#00H
R5#01H
R6,#06H
CH

R2 #0FOH

R3#00H
R4.#00H
R5,#00H
R6,#00H
CHAR
R2 #07H
R3,#04H
R4,#04H
R5,#04H
R6.#04H
CH

R2 #0FOH
R3,#30H
R4,#0COH
R5.#30H
R6,#0FOH
CHAR
R2.#07H
R3,#00H
R4,#00H
RS5,#00H
R6,#07H
CH

R2 #0FOH
R3,#40H
R4,#80H
R5,#00H
R6,#0FOH

13
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PPP:

CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL

PPP1: MOV

Ql:

MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV

CHAR MOV
R2.#07H MOV
R3,#00H MOV
R4,#00H MOV
R5.#01H LIMP
R6.#07H
CH R: MOV
MOV
R2,#0EOH MOV
R3,#10H MOV
R4#10H MOV
R5#10H CALL
R6,#0EOH RRRI: MOV
CHAR MOV
R2,#03H MOV
R3,#04H MOV
R4.#04H MOV
R5.#04H LIMP
R6,#03H
CH
S: MOV
R2,#0FOH MOV
R3,#90H MOV
R4,#90H MOV
R5,#90H MOV
R6,#60H CALL
CHAR Si: MOV
MOV
MOV
R2 #07H MOV
R3,#00H MOV
R4,#00H LIMP
R5,#00H
R6,#00H T: MOV
CH MOV
MOV
R2,#0EOH MOV
R3,#10H MOV
R4.#10H CALL
R5,#10H TTT1: MOV
R6,#0EOH MOV
CALL CHAR MOV
R2,#03H MOV

MOV

R3,#04H
R4.#05H
R5#02H
R6.#05H
CH

R2 #0FOH
R3,#90H
R4.#90H
R5.#90H
R6,#60H
CHAR
R2,#07H
R3,#00H
R4#0IH
R5#02H
R6.#04H
CH

R2.#60H
R3,#90H
R4,#90H
R5,#90H
R6,#20H
CHAR
R2,#02H
R3,#04H
R4,#04H
R5,#04H
R6,#03H
CH

R2.#10H
R3,#10H
R4,#0FOH
R5.#10H
R6.#10H
CHAR
R2,#00H
R3,#00H
R4,#07H
R5,4#00H

14
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MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL

ul: MOV
MOV
MOV
MOV
MOV
LIMP

V: MOV
MOV
MOV
MOV
MOV
CALL

Vi: MOV
MOV
MOV
MOV
MOV
LIMP

w: MOV
MOV

MOV

MOV

MOV
CALL

wi: MOV
MOV

MOV

MOV

MOV

LIMP

R6,#00H
CH

R2,#0FQH
R3,#00H
R4,#00H
R5,#00H
R6,#0FOH

CHAR X1:

R2,#03H

R3,#04H

R4,#04H

R5,#04H

R6,#03H Y:
CH

R2,#0FOH
R3,#00H
R4,#00H

RS5,#00H ' Yi:

R6,#0FOH

CHAR

R2,#01H

R3,#02H

R4,#04H

R5,#02H

R6,#01H Z
CH

R2,#0FOH
R3,#00H
R4,#80H
R5,#00H
R6,#0FOH
CHAR
R2,#03H
R3,#04H
R4,#03H
R5,#04H
R6,#03H
CH

Z1:

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LiMP

MOV
MOV
MOV
MOV
MOV
CALL

MOV

MOV
MOV
MOV
MOV
LIMP

R2,#30H
R3,#40H
R4,#80H
RS, #40H
R6,#30H
CHAR
R2 #06H
R3#0IH
R4 #00H
R5#01H
R6.#06H
CH

R2#70H
R3.#80H
R4.#00H
R5,#80H

RG#70H
CHAR
R2,#0CH
R3#00H
R4,#07H
R5,#00H
R6.#00H
CH

R2 #10H
R3.#10H
R4,#90H
RS5,#50H
R6,#30H
CHAR

R2,#06H
R3,#05H
R4,#04H
R5.#04H
R6,#04H
CH

15
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aa:

aal:

bb:

bbl:

cc:

ccl:

dd:

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV

R2,#00H
R3,#40H
R4,#40H

R5.#40H ddl:

R6.#80H

CHAR

R2#02H

R3,#05H

R4,#05H

RS5,#05H

R6,#07H ee:

CH

R2 #0FOH
R3,#80H
R4,#40H
R5#40H
R6,#80H
CHAR
R2 #07H
R3,#04H
R4,#04H
R5,#04H
R6,#03H
CH

R2,#80H
R3,#40H
R4,#40H
RS, #40H
R6,#80H
CHAR
R2 #03H
R3,#04H
R4,#04H
RS,#04H
R6,#02H
CH

R2,#80H
R3.#40H
R4.#40H

eel:

ff:

ffl:

4.8

MOV

MOV

CALL
MOV

MOV

MOV

MOV

MOV

IMP

MOV
MOV
MOV
MOV
MOV
CALL

MOV
MOV
MOV
MOV
MOV
JMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV

16

R5.#80H
R6#OFOH
CHAR
R2.#03H
R3.#04H
R4.#04H
R3,#04H
RG.#07H
CH

R2.#30H
R3.#40H
R4.#40H
R35.#40H
RG6.#80H
CHAR

R2.#03H

R3.#05H

R4#05H

R35,#05H

R6,#0SH
CH

R2 #80H
R3#0EOH
R4,#90H
R5.#10H
R6,#20H
CHAR
R2,#00H
R3,#07H
R4,#00H
R5,#00H
R6,#00H
CH

R2,#00H
R3,#00H
R4,400H
RS,#00H
RG,#00H
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hh:

khl:

iil:

i

CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV

MOV

MOV

MOV

MOV

CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL

CHAR ijl:

R2,#06H
R3,#29H
R4,#29H
R5.#29H
R6.#1EH
CH

kk:

R2 #0FOH
R3,#80H
R4,#40H
R5.#40H

R6,#80H kk1:

CHAR
R2#07H
R3,#00H
R4,#00H
R5,#00H
R6,#07H
CH 1l

R2,#00H
R3,#40H
R4,#0D0H
R5,#00H

R6,#00H n:

CHAR
R2 #00H
R3,#04H
R4,#07H
RS5,#04H
R6,#00H
CH
mm:
R2,#00H
R3,#00H
R4,#00H
R5.#40H
R6,#0DOH
CHAR mmi:

MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV

MP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
JMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV

R2,#00H
R3.#02H
R4,#04H
R5,#04H
R6,#03H

CH

R2,#0FOH
R3,#00H
R4,#80H
R5.#40H

R6,#00H
CHAR
R2,#07H
R3#01H
R4,#02H
RS.#04H
R6,#00H

CH

R2,#00H
R3,#10H
R4 #OFOH
RS5.#00H
R6,#00H
CHAR
R2,#00H
R3,#04H
R4,#07H
R5.#04H
R6,#00H
CH

R2,#0COH
R3,#40H
R4 #380H
RS.#40H
R6.#8CH
CHAR
R2,#07H
R3,#00H
R4#01H
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nn:

nul:

00!

ool:

Pp:

ppl:

MOV
MOV
JIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
MP

MOV
MOV
MOV
MOV
MOV

CALL

MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV

R5,#00H
R6,#07TH
CH qq:

R2,#0COH
R3,#80H
R4,#40H

R5.#40H

R6,#380H qql:

CHAR

R2 #07TH

R3.#00H

R4.#00H

R5,#00H

R6,#07H
CH

R2,#80H
R3,#40H
R4,#40H
R5,#40H
R6,#80H
CHAR ml:

R2,#03H

R3,#04H

R4,#04H

RS5,#04H

R6,#03H sS:
CH

R2 #00H
R3,#00H
R4,#00H
R5,#00H ssi:
R6,#00H
CHAR
R2,#1FH
R3,#05H
R4,#0SH
R5,#05H
R6,#02H tt:

IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV

IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
JMP

MOV

CH

R2,#00H
R3,#00H
R4.#00H
R5,H00H
RG,#00H
CHAR

R2,#02H
R3.#05H
R4#05H
RS #05H
R6.#1EH

CH

R2,#0COH
R3.#80H
R4,#40H
R5,#40H
R6,#80H
CHAR
R2,#07H
R3#00H
R4,#00H
R5,#00H
R6,#00H
CH

R2 #80H
R3,#40H
R4.#40H
R5,#40H
R6,#00H
CHAR

R2,#04H
R3,#05H
R4,#05H
R5.#05H
R6,#02H

CH

R2.#00H

18



]

ul.

uu!

uul:

vv:

vvi:

ww:

MOV
MOV
MOV
MOV
CALL

MOV

MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV

R3#40H
R4 #OFOH
R5.#40H
R6,#00H

CHAR wwl:

R2,#00H

R3,#00H

R4#03H

RS5.#04H

R6,#02H XX:
CH

R2,#0COH
R3#00H
R4,#00H
R5,#00H xx1:
R6,#0COH
CHAR
R2,#03H
R3,#04H
R4,#04H
R5,#04H
R6,#03H yy:
CH

R2,#0COH
R3,#00H
R4,#00H
R5,#00H
R6,#0COH

CHAR yyl:

R2,#01H
R3,#02H
R4,#04H
R5,#02H
R6,#0IH
CH

R2,#0COH
R3,#00H

MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV

LIMP

MOV
MOV
MOV
MOV
MOV
CALL

MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV

R4,#00H
R5,#00H
R6,#0COH
CHAR
R2,#03H
R3,#04H
R4#03H
R5,#04H
R6,#03H
CH

R2,#40H
R3 #80H
R4.#00H
RS, #80H
R6,#40H
CHAR
R2.404H
R3.402H
R4 #01H
RS,402H
R6.#04H
CH

R2,#00H
R3,#00H
R4,#00H
R5.#00H
Ré6,#00H
CHAR

R2,#03H

R3.#14H
R4.#14H
R5.#14H
R6,#0FH
CH

R2 #40H
R3#40H
R4#40H
R5,#0COH



MOV
CALL
zzl: MOV
MOV
MOV
MOV
MOV
LIMP

JAL MOV
MOV
MOV
MOV
MOV
CALL

JAIl: MOV
MOV
MOV
MOV
MOV
LIMP

JUN: MOV
MOV
MOV
MOV
MOV
CALL

JUN1: MOV
MOV
MOV
MOV
MOV
LIMP

JAND: MOV
MOV
MOV
MOV
MOV
CALL

JANDI: MOV

R6,#40H
CHAR
R2.#04H
R3,#06H
R4,#05H
R5,#04H
R6,#04H
CH

R2 #00H
R3,#00H
R4,#0F0H
R5,#00H
R6,#00H
CHAR
R2,#00H
R3,#00H
R4,#05H
R5,#00H
R6,#00H
CH

R2,#00H
R3,#00H
R4,#00H
R5,#00H
R6.#00H
CHAR
R2,#00H
R3,#00H
R4,#14H
R5,#0CH
R6,#00H
CH

R2,#60H
R3,#90H
R4,#50H
R5,#20H
R6,#00H
CHAR

R2,#03H

MOV R3,#04H
MOV R4.#05H
MOV R5,#02H
MOV R6,#05H
LIMP CH
PEEK_L: MOV R2.#00H
MOV R3,#80H
MOV R4,#60H
MOV R5,#10H
MOV R6,#00H
CALL CHAR
PEEK_LI1: MOV R2,#00H
MOV R3,#00H
MOV R4.#03H
MOV R5,#04H
MOV R6,#00H
LIMP CH
PEEK_R: MOV R2,#00H
MOV R3#10H
MOV R4.#60H
MOV R5,#80H
MOV R6,#00H
CALL CHAR
PEEK_RI: MOV R2,#00H
MOV R3,#04H
MOV R4,#03H
MOV RS,#00H
MOV R6,#00H
LIMP CH
JAN: MOV R2,#0A0H
MOV R3,#0COH
MOV R4 #0FOH
MOV R5,#0COH
MOV R6,#0AOH
CALL CHAR
JANI: MOV R2.#02H
MOV R3#01H
MOV R4.#07TH
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WORD: MOV
MOV
MOV
MOV
MOV
CALL

WORDI: MOV
MOV
MOV
MOV
MOV
IMP

WRO: MOV
MOV
MOV
MOV
MOV
CALL

WRI: MOV
MOV
MOV
MOV
MOV
IMP

JUD: MOV
MOV
MOV
MOV
MOV
CALL

JubDl: MOV
MOV
MOV
MOV

MOV
MOV

LIMP

R2.#00H
R3,#07H
R4,#00H
R5,#07H
R6,#00H
CHAR
R2,#00H
R3,#00H
R4,#00H
R5,#00H
R6,#00H
CH

R2,#00H
R3,#00H
R4,#07H
R5,#07H
R6,#00H
CHAR

R2,#00H
R3,#00H
R4,#00H
R5,#00H
R6,#00H

CH

R2,#00H
R3,#00H
R4,#00H
R5,#00H
R6,#00H
CHAR

R2,#00

R5,#01H
R6,#02H
CH

H

R3,#00H

R4,#04H

R5,#00H

MOV R6,#00H
MP CH
WG_L: MOV R2,#0FOH
MOV R3.#10H
MOV R4#10H
MOV R5.#00H
MOV R6.#00H
CALL  CHAR
WG_LI: MOV R2,#07H
MOV R3,#04H
MOV R4,#04H
MOV R5,#00H
MOV R6,#00H
JMP CH
WG R: MOV R2,#00H
MOV R3,#00H
MOV R4,#10H
MOV R5.#10H
MOV R6#OFOH
CALL  CHAR
WG_RI: MOV R2,#00H
MOV R3,#00H
MOV R4,#04H
MOV R5,#04H
MOV R6.H0TH
JMP  CH

BK_SL: MOV R2,#20H

MOV R3,#40H

MOV R4,#80H

MOV R5.#00H

MOV R6,#00H

CALL CHAR

BK_SL1: MOV R2,#00H

MOV R3,#00H

MOV R4,#00H

MOV R5#01H

MOV R6.#02H

IMP CH
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NOI:

MOV
MOV
MOV
MOV
MOV
CALL

NOI_1: MOV

MAAK:

MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL

MAAKI!:

MOV

DOLLA:

DOLLAI:

ASK:

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
JMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MoV
MP

R2 #80H
R3#40H
R4,#20H
R5.#10H
R6,#00H ASK_I:
CHAR
R2,#00H
R3.#01H
R4,#02H
R5.#04H
R6,#00H
CH
AS:
R2,#00H
R3#10H
R4.#20H
RS, H#40H
R6,#80H
CHAR AS_L:
MOV R2,#00H
R3,#04H
MOV R4 #02H
MOV RS #01H
MOV R6,#00H HAT:
MP CH
MOV R2,#40H
MOV R3,#0A0H
MOV R4,#0FOH
MOV R5#0AOH HAT_I:
MOV R6,#20H
CALL CHAR
MOV R2,#02H
MOV R3,#02H
MOV R4,#07H
MOV R5,#02H
MOV R6.#01H EQU:

JMP CH

MOV R2 #20H
MOV R3#10H

MOV
MOV
MOV
MOV
MOV

MOV

MOV

MOV

CALL
MOV

MOV

MOV

MOV

MOV

IMP

R2,#20H
R3.#90H
R4,#90H
RS #10H
R6,HOEQOH
CHAR
R2,#03H
R3.#04H
R4.#07H
R5,#04H
R6,#03H
CH

R2,#00H
R3.#20H
R4.#10H
R5,#20H
R6,#00H
CHAR

R2,#00H
R3,#00H
R4.#00H
R5.#00H
R6,#00H

CH

R2,#00H
R3,#80H
R4.#80H
R5.#80H
R6,#00H

R4,#10H
R5.#90H
R6,#60H
CHAR

R2,#00H
R3.#00H
R4,#05H
R5,#00H
R6,#00H

CH
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CALL

EQU_

COL:

1: MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL

COL_I: MOV

MIN:

MIN_

SEMI:

MOV
MOV
MOV
MOV
JMP

MOV
MOV
MOV
MOV
MOV
CALL
I: MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL

CHAR

R2,#00H

R3,#02H

R4,#02H

R5.#02H

R6,#00H
CH

R2,#00H
R3,#00H
R4,#80H
R5.#00H
R6,#00H
CHAR
R2,#00H

R3,#00H
R4,#02H
R5,#00H
R6,#00H

CH

R2,#00H
R3,#80H
R4,#80H
R5,#80H
R6,#00H
CHAR

R2#00H
R3,#00H
R4,#00H
R5,#00H
R6,#00H

CH

R2,#00H
R3,#00H
R4.#40H
R5,#00H
R6,#00H
CHAR

SEMIi: MOV
MOV
MOV
MOV
MOV
IMP

KHEED: MOV
MOV
MOV
MOV
MOV
CALL

KHEED!: MOV
MOV
MOV
MOV
MOV
IMP

PLUS: MOV
MOV
MOV
MOV
MOV
CALL

PLUSI:

WONG_L:

MOV
CALL
WONG_LI: MOV

R2,#00H

R3,#00H

R4.#05H

R5,#03H

R6,#00H
CH

R2.#00H
R3.#00H
R4 #00H
R5#00H
R6,#00H
CHAR
R2.#04H
R3.#04H
R4.#04H
R5,#04H
R6.#04H
CH

R2,#00H
R3.#80H
R4 ,#0COH
R5.#80H
R6,#00H
CHAR

MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
R6,#00H
CHAR

MOV

R2,#00H

R3,#00H

R4.#01H

R5,#00H

R6,#00H
CH

R2,#0COH
R3,#20H
R4.#10H
R5,#00H

R2#01H

R3,#02H
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MOV R4.#04H
MOV R5,#00H

MOV R6,#00H PER:

IMP CH

WONG_R: MOV R2,#00H

MOV R3,#00H
MOV R4.#10H
MOV R5.#20H
MOV R6,#0COH
CALL CHAR

WONG_R1: MOV R2#00H

BLANK:

BLANKI:

SHARP:

SHARPI:

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
IMP

MOV
MOV
MOV
MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV

MOV R3,#00H
MOV R4,#04H
MOV R5,#02H
MOV R6,#01H
IMP CH

R2,#00H
R3,#00H
R4,#00H
R5,#00H
R6,#00H
CHAR
R2,#00H
R3,#00H
R4,#00H
RS, #00H
R6,#00H

CH

R2,#40H
R3,#0FOH
R4.#40H
R5,#0FOH
R6,#40H
CHAR
R2#01H
R3#07H
R4,#01H
R5,#07H
R6,#01H

LIMP

MOV
MOV
MOV
MOV
MOV
CALL

PERI:

PERCENT:

CH

R2,#00H
R3.#00H
R4,#80H
RS5,#40H
R6.#20H
CHAR

MOV R2#02H
MOV R3.#01H
MOV R4,#00H
MOV RS5,#00H
MOV R6,#00H
LIMP CH

MOV R2,#30H
MOV R3.#30H
MOV R4.#80H
MOV R5,#40H
MOV R6,#20H
CALL CHAR

PERCENTI:MOV R2,#02H

CHIC:

CHICI:
MOV
MOV
MOV
MOV
CALL

MOV R3,#01H
MOV R4,#00H
MOV R5,#06H
MOV R6,#06H
LIMP CH

MOV R2,#40H
MOV R3#0EOH
MOV R4,#20H
MOV R5,#20H
MOV R6,#0COH
CALL MEM
CALL CHAR
MOV R2,#00H

R3,#07H

R4,#00H

R5,#00H

R6,#07TH

MEM1

24



-

- e vx v

— -

ey e

——

LIMP CH

EGG: MOV R2,#0A0H
MOV R3,#60H
MOV R4,#00H
MOV RS #00H
MOV R6,#0EOH
CALL MEM
CALL CHAR

EGGl: MOV R2,#03H
MOV R3#04H
MOV R4,#04H
MOV RS, #04H
MOV R6,#03H
CALL MEM1
LIMP CH

BUF: MOV R2,#0ECH
MOV R3,#20H
MOV R4.#20H
MOV R5,#20H
MOV R6,#0EOH
CALL MEM
CALL CHAR

BUFI: MOV R2,#07H
MOV R3#03H
MOV R4#01H
MOV R5,#00H
MOV R6,#07H
CALL MEMI
LIMP CH

BELL: MOV R2,#20H
MOV R3,#40H

MOV R4,#0EOH
MOV RS,#00H
MOV R6,#0EOH
CALL MEM
CALL CHAR

BELLi: MOV R2,#00H

MOV
MOV
MOV
MOV
CALL
LIMP

SNAKE: MOV

MOV
MOV
MOV
MOV
CALL
CALL

SNAKEL: MOV

DISH:

DISHI:

CHING:

MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV

R3#07H
R4.#07H
RS#01H
R6,#07H
MEMI
CH

R2 #80H
R3.#00H
R4.#00H
RS.#20H
R6,#0EOH
MEM

CHAR
R2,#00H

R3#0IH
R4.#02H
R5#04H

R6.#Q7TH -

MEM|
CH

R2,#40H
R3,#20H
R4,#20H
R5,#20H
R6,40COH
MEM
CHAR
R2H01H
R3,#01H
R4,#02H
RS5,#04H
R6,#07H
MEM1
CH

R2,#40H
R3,#20H
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g MOV

MOV
! MOV
CALL
CALL

CHING!1: MOV

R ]

MOV
MOV
MOV
MOV

e e

CALL

¥ LIMP

ELE: MOV

e

MOV
MOV
MOV

by - ™

MOV
CALL
CALL

- e m

ELEL: MOV
' MOV
MOV

MOV
MOV

-

CALL
I LIMP
1

SO: MOV
MOV
MOV
MOV
MOV
CALL

- e v

CALL
' SOl: MOV
MOV
1 MOV
MOV

R4,#20H
RS, #0COH
R6,#00H
MEM
CHAR
R2,#01H
R3,#07H
R4,#02H
R5#07H
R6,#06H
MEMI
CH

R2,#20H
R3,#0EOH
R4,#00H
R5,#20H
R6,#0DOH
MEM
CHAR
R2,#00H
R3,#03H
R4,#04H

R5,#04H
R6.#O3H
MEM1
CH

R2,#20H
R3,#40H
R4,#0EOH
RS5,#20H
R6,#0DOH
MEM
CHAR

R2,#00H
R3,#00H
R4,#03H
R5,#04H

MOV
CALL
LIMP

CHADA: MOV
MOV
MOV
MOV
MOV
CALL
CALL
CHADAI: MOV
MOV
MOV
MOV
MOV
CALL

LIMP

PATAK: MOV
MOV
MOV
MOV
MOV
CALL
CALL
PATAKI: MOV
MOV
MOV
MOV
MOV

CALL
LIMP

TAN: MOV

26

R6,#03H
MEMI
CH

R2.#40H
R3,#0EOH
R4.#20H
R5,#20H
R6,#0COH
MEM
CHAR
R2#02H

R3.#03H
R4,#08H
RS5#08H
R6,#0FH
MEMI
CH

R2,#40H
R3,#0EOH
R4,#20H
R5,#20H
Ré6,#0COH
MEM
CHAR
R2,#02H
R3#03H
R4.#08H
R5,#04H
R6,#0FH
MEMI
CH

R2,#40H
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MOV
MOV
MOV
MOV
CALL
CALL
TANL: MOV
MOV
MOV
MOV
MOV
CALL
LIMP

CHILD: MOV
MOV
MOV
MOV
MOV
CALL
CALL
CHILD1: MOV
MOV
MOV
MOV
MOV
CALL
LIMP

TOR: MOV
MOV
MOV
MOV
MOV
CALL
CALL

TORI: MOV
MOV
MOV

R3,#60H
R4,#60H
RS5,#40H
R6,#0A0H
MEM
CHAR
R2 #04H
R3#0SH
R4#0TH
RS, #OCH
R6,#0BH
MEMI
CH

R2,#0COH
R3.#20H
R4.#20H
RS5.#20H
R6,#0COH
MEM
CHAR
R2 #07H
R3,#05H
R4#03H
RS, #00H
R6#07H
MEMI
CH

R2 #0COH
R3,#20H
R4,#40H
RS, #20H
R6,#0COH
MEM
CHAR

R2 #07H
R3,#05H
R4,#03H

MOV
MOV
CALL
LIMP

BAG: MOV
MOV
MOV
MOV
MOV
CALL
CALL

BAGI: MOV
MOV
MOV
MOV
MOV
CALL
LIMP

SOLD:

SOLDI:

FLAG:

R5.#00H
R6.#07H
MEMI
CH

R2 #40H
R3,#0EOH
R4,#20H
R5.#20H
R6,#0COH
MEM
CHAR
R2,#00H
R3,#07H
R4.#04H
R5,#00H
R6,#07H
MEMI
CH

MOV R2,#20H
MOV R3,#0EQH
MOV R4,#0COH
MOV RS5.#20H
MOV R6,#0EOH
CALL MEM
CALL CHAR
MOV R2,#00H
MOV R3,#07H
MOV R4,#00H
MOV R5,#00H
MOV R6.#07TH
CALL MEMI
LIMP CH

MOV R2,#0COH
MOV R3 #0A0H
MOV R4,#0A0H
MOV RS #0AOQH
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FLAGI:

RAT: MOV

MOV

MOV

MOV

MOV

CALL

CALL
RATI: MOV
MOV
MOV
MOV
MOV
CALL
LIMP
LEAF: MOV
MOV
MOV
MOV
MOV
CALL
CALL
LEAFI: MOV
MOV
MOV
MOV
MOV
CALL

MOV R6,#20H

CALL MEM
CALL CHAR
MOV R2,#02H
MOV R3,#04H
MOV R4 #04H
MOV RS,#04H
MOV R6,#03H
CALL MEM!1

LIMP CH

FISHI1:

R2,#20H
R3#O0EOH
R4,#00H
RS,HOEQH
R6,#00H
MEM
CHAR BEE:
R2,#00H
R3,#07H
R4,#02H
RS5,#07H
R6,#06H
MEMI

CH BEEI:

R2,#20H
R3,#0EOH
R4,#00H
RS #00H
R6.#0EOH
MEM
CHAR
R2,#00H
R3,#07H
R4,#04H
RS, #04H LID:
R6,#07H
MEMI

FISH:

LiMP CH

MOV R2,#20H
MOV R3#0EOH
MOV R4.#00H
MOV RS5.#00H
MOV R6.#0FOH
CALL MEM
CALL CHAR
MOV R2 #00H
MOV R3,#07H
MOV R4.#04H
MOV RS5,#04H
MOV R6,#07TH
CALL MEMI
LIMP CH
MOV R2 #0EOH
MOV R3,#20H
MOV R4,#00H
MOV R5,#00H
MOV R6,#0EOH
CALL MEM
CALL CHAR
MOV R2,#03H
MOV R3,#04H
MOV R4,#02H
MOV RS #04H
MOV R6,#03H
CALL MEMI1
LiMP CH

MOV R2,#0EOH

MOV R3.#20H

MOV R4,#00H
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MQV
MOV
CALL
CALL
LDl MOV
MOV
MOV
MOV
MOV
CALL

LIMP

PAN: MOV
MOV
MOV
MOV
MOV
CALL
CALL
PANI: MOV
MOV
MOV
MOV
MOV
CALL
LIMP

TOOTH:

TOOTHI:

R5.#00H

R6,#0FOH

MEM
CHAR
R2,#03H
R3,#04H
R4,#02H
R5#04H
R6,#03H
MEMI
CH

R2 #OEOH

R3,#00H
R4,#00H
R5,#00H

R6,#0EOH

MEM
CHAR
R2,#03H
R3,#04H
R4,#03H
R5,#04H
R6,#03H
MEMI
CH

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV

PHAO:

PHAO!I:

MA:

MAI:

R2,#0EOH
R3,#00H
R4,#00H
R5,#00H
R6,#0FOH
MEM

CHAR YAK:

R2#03H
R3,#04H
R4,#02H
R5.#04H
R6.#03H

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV
MOV
MOV
MOV
CALL

29

CALL MEMI

LIMP CH
MOV R2 #40H
MOV R3.#0EOH
MOV R4.#20H
MOV R5.#20H
MOV R6,#0COH
CALL MEM
CALL CHAR
MOV R2.#04H
MOV R3,#07H
MOV R4.#00H
MOV RS5,#00H
MOV R6.HOTH
CALL MEMI

LIMP CH

R2,#20H
R3.#0EOH
R4,#00H
RS, #00H
R6,#OEOH
MEM
CHAR
R2,#06H
R3,#07H
R4,#02H
R5,#02H
R6,#07H
MEMI
CH

R2,#0EOH
R3,#20H
R4,#00H
R5.#00H
R6.#0EOH
MEM
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YAKI:

CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

BOAT: MOV

MOV
MOV
MOV
MOV
CALL
CALL

BOAT!: MOV

RU:

RUI:

MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

CHAR
R2,#06H
R3,#05H
R4,#04H
R5,#04H
R6,#03H
MEMI
CH

R2,#0COH
R3.#0A0H
R4,#0A0H
R5,#0A0H
R6,#20H
MEM
CHAR
R2,#00H
R3,#00H
R4,#00H
R5,#04H
R6,#07H
MEMI
CH

R2,#40H
R3#0E0H
R4 #20H
R5,#20H
R6,#0COH
MEM
CHAR
R2,#00H
R3,#07H
R4,#04H
RS #00H
R6,#0FH
MEM1
CH

LING: MOV

MOV
MOV
MOV
MOV
CALL
CALL

LINGI: MOV

LU:

LUI:

MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

RING: MOV
MOV
MOV
MOV
MOV

R2 #40H
R3,#20H
R4#20H
R5.#20H
R6,#0COH
MEM
CHAR
R2,#06H
R3,#05H
R4#0IH
R5.#02H
R6,#07H
MEMI
CH

R2.#40H
R3#0EOH
R4,#20H
R5,#20H
R6,#0COH
MEM
CHAR
R2,#04H
R3,#07H
R4,#00H
R5,#00H
R6,#0FH
MEMI1
CH

R2,#40H
R3,#20H
R4,#20H
R5,#20H
R6,#0COH
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CALL
CALL
RING1: MOV
MOV
MOV
MOV
MOV
CALL
LIMP

SALA: MOV
MOV

MOV

MOV

MOV
CALL
CALL

SALAL: MOV
MOV

MOV

MOV

MOV

CALL

LIMPpP

RUSEE: MOV
MOV
MOV
MOV
MOV
CALL
CALL

RUSEE!L: MOV
MOV
MOV
MOV
MOV
CALL
LiMP

MEM
CHAR TIGER: MOV
R2,#00H MOV
R3,#00H MOV
R4,#00H MOV
R5,#04H MOV
R6,#07H CALL
MEM1 CALL
CH TIGERI: MOV
MOV
R2,#0COH MOV
R3,#20H MOV
R4,#20H MOV
R5,#20H CALL
R6,#0DOH LIMP
MEM
CHAR
R2,#07H
R3,#03H
R4,#01H
RS, #00H HEEP: MOV
R6,#07H MOV
MEM! MoV
CH MoV
MOV
CALL
CALL
HEEPI: MOV
MOV
R2,#20H MOV
R3,40EOH MOV
R4,#00H MOV
R5,#80H CALL
R6,#0EOH LMp
MEM
CHAR JULA: MOV
R2 #00H MOV
R3,#07TH MOV
R4,#04H MOV
RS5,#04H MOV
R6#OTH CALL
MEMI CALL
CH JULAL: MOV

R2.#20H
R3,#0A0H
R4,#0A0H
R5.#20H
R6,#0D0OH
MEM
CHAR
R2 #07H
R3.,#04H
R4.#00H
R5#01H
R6,#07TH
MEMI
CH

R2.#20H
R3,#0EOH
R4,#80H
R5,#0EOH
R6,#60H
MEM
CHAR
R2,#00H
R3,#07H
R4,#00H
R5#07TH
R6,#00H
MEMI1
CH

R2,#0EOH
R3,#00H
R4,#00H
R5,#30H
R6,#0FOH
MEM
CHAR
R2,#07H
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ANG:

ANGI:

OWL:

OWLI:

MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

MOV
MOV
MOV
MOV
MOV
CALL
CALL
MOV
MOV
MOV
MOV
MOV
CALL
LIMP

R3,#02H
R4.#01H
RS5.#02H SRA_AA: MOV R2#0OCOH
R6,#07H MOV R3.#0COH
MEMI MOV R4,#80H
CH MOV R5#80H
MOV R6,#40H
CALL CHAR
SRA_AAL: MOV R2,#06H
MOV R3.#06H
MOV R4.#04H
R2,#40H MOV RS5.#04H
R3,#20H MOV R6,#02H
R4.#20H LiMP CH
RS5#20H
R6,#0COH SRA_AR: MOV R2,#40H
MEM MOV R3,#20H
CHAR MOV R4.,#20H
R2,#07H MOV RS5.#20H
R3,#05H MOV R6,#0COH
R4.#04H CALL CHAR
R5,#04H SRA_ARIL: MOV R2,#00H
R6.#07H MOV R3,#00H
MEMI MOV R4,#00H
CH MOV R5,#00H
MOV R6,#07H
R2,#40H LIMP CH
R3,#20H
R4,#20H SRA_UM: MOV R2.#18H
RS5.#20H MOV R3,#58H
R6,#0DCH MOV R4,#20H
MEM MOV RS #20H
CHAR MOV R6,#0CCOH
R2,#07H CALL CHAR
R3,#05H
R4.#04H
R5,#04H SRA_UMI: MOV R2,#00H
R6,#07H MOV R3,#00H
MEMI1 MOV R4,#00H
CH MOV R5,#00H
MOV R6,#07H
LIMP CH
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SRA_A: MOV
MOV
MOV
MOV
MOV
CALL
SRA_Al: MOV
MOV
MOV
MOV
MOV
LIMP

SRA_AIR: MOV
MOV
MOV
MOV
MOV
CALL

SRA_AIRI: MOV
MOV
MOV
MOV
MOV
LIMP

YANNOI: MOV
MOV
MOV
MOV
MOV
CALL

YANNOI1: MOV
MOV
MOV
MOV
MOV
LIMP

SRA_O: MOV
MOV

MOV

R2,#00H
R3,#00H
R4,#00H
RS5,#0COH
R6,#00H
CHAR
R2,#00H
R3,#00H
R4,#00H
R5,#07H
R6,#04H
CH

R2,#0COH
R3,#00H
R4,#00H
RS,#OCOH
R6,H00H
CHAR
R2,#07H
R3,#04H
R4,#00H
RS #OTH
R6,#04H
CH

R2 #0COH
R3.#40H
R4,#00H
R5#80H
R6,#0COH
CHAR

R2,#00H
R3,#05H
R4, #05H
R5,#04H
R6,#03H
CH

R2 #60H
R3,#50H
R4,#48H

SRA_OI:

MALAL

MALALL:

MAI_MOON:

MOV
MOV
CALL
MOV
MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV

CALL

MOV
MOV
MOV
MOV
MOV
LiMP

MOV
MOV
MOV
MOV
MOV
CALL

MAI_MOONI: MOV

YAMOG:

MOV
MOV
MOV
MOV
LIMP

MOV
MOV
MOV
MOV
MOV

R5,#90H
R6.#08H
CHAR
R2,#00H
R3.#00H
R4 #001
RS5,#07TH
R6,#04H
CH

R2.#08H
R3.#10H
R4.#08H
R5,#0F8H
R6.#00H
CHAR

R2,#00H
R3,#00H
R4 #00H
RS5.H#07H
R6,#04H
CH

R2,#10H
R3,#28H
R4.#08H
R5,#0FOH
R6,#00H
CHAR

R2,#00H

R3 #00H
R4.#00H
R5.#07H
R6,#04H
CH

R2,#40H
R3,#20H
R4,#40H
R5,#20H
R6.#0COH
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MAI_TOO:

JATAWA:

AR_KAD:

MOV
CALL
CALL
POP
POP

IMP

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
POP
JMP

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
POP
IMP

DEC
MOV

A#OOH
upr4
CHAR
DPL
DPH
MAIN

RO
A #04H
up
A#O4H
UPI
A #O8BH
upP2
A #04H
UP3
A#O2H
UP4
CHAR
DPL
DPH
MAIN

RO
A #O0H
up
A #04H
UPI
AH#OEH
upP2
AH04H
UP3
A#O2H
Upr4
CHAR
DPL
DPH
MAIN

RO
AHOOH

GARAN:

TAL_KHU:

CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
POP
IMP

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
POP
IMP

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL

up
AHOOH
UPI
AHOCH
uP2
AHOSH
uP3
A#O8H
uP4
CHAR
DPL
DPH
MAIN

RO
A #OOH
up
AHOCH
UP1
A#OCH
UP2
AH#O02H
UP3
A#02H
UP4
CHAR
DPL
DPH
MAIN

RO
AHO6H
uUp
AH#O9H
UPl
A#HOSH
upP2
AFHO9H
uP3
A#OSH
UP4
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CALL
MOV
MOV
MOV
MOV
MOV

LIMP

SRA_I: DEC RO

SRA_E:
i MOV
CALL
. MOV
CALL
' MOV
1 CALL
! MOV
CALL
l MOV
CALL
CALL
f POP
POP
IMP

MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
POP
IMP

DEC
AHOSH
uUp
AHOCH
up
A#OCH
up2
AHOCH
UP3
AHOEH
upr4
CHAR
DPL
DPH
MAIN

CHAR SRA_E2:
R2 #00H

R3#00H

R4,#00H

R5,400H

R6#07H

CH

AHOSH
up

A HOCH

upl

AHOCH

uP2

AH#OCH SRA_AOE
uP3

AHOSH

uP4

CHAR

DPL

DPH

MAIN

RO

MAI_AKE:

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
PoP
IMP

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
CALL
POP
POP
IMP

DEC
MOV
CALL
MOV
CALL
MOV
CALL
MOV
CALL
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RO
AH#O8H
up
AHOCH
UPl
AHKOEH
upP2
AHOCH
UP3

A HOEH
UP4
CHAR
DPL
DPH

MAIN

RO
AHOBH
up
AHOCH
UP1
AHOCH
UP2
AHOAH
UP3
AHOCH
uPr4
CHAR
DPL
DPH
MAIN

RO
AHOOH
up
AHOOH
UP1
A#00H
upP2
A#06H
uP3
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CALL CHAR
POP  DPL
POP  DPH
IMP  MAIN
SRA_AU: DEC Rl
MOV A#00H
CALL  DOWN
MOV AHOOH
CALL  DOWNI
MOV AM#IOH
CALL  DOWN2
MOV AH#T0H
CALL  DOWN3
MOV A HO0OH
CALL  DOWN4
IMP CH
SRA_UU: DEC Rl
MOV  A#00H
CALL  DOWN
MOV  A#IOH
CALL  DOWNI
MOV A#T0H
CALL  DOWN2
MOV  A#40H
CALL  DOWN3
MOV AM70H
CALL  DOWN4
IMP CH
MEM: MOV  40H,R2
MOV  4IH.R3
MOV  42H,R4
MOV 43HR5
MOV  44H.R6
RET
MEMI: MOV  45HR2

MOV

46H.R3

s

it WRITE CHARACTER

MOV
MOV
MOV
RET

UP: ORL
MOV
RET
UP1: ORL
MOV
RET
UP2: ORL
MOV
RET
UP3: ORL
MOV
RET
UP4:  ORL
MOV
RET

DOWN: ORL
MOV
RET
DOWNI: ORL
MOV
RET
DOWN2: ORL
MOV
RET

DOWN3:

DOWN4:

47H,R4
48H,RS
49H,R6

A40H

R2,A

AM4lH

R3,A

A42H
R4,A

A43H
RS,A

A44H
R6.A

A45H

R2,A

A ,46H
R3,A

A47TH
R4,A

ORL A,48H
MOV RS.A

RET

ORL A49H
MOV R6,A
RET

LCD##HHHH##

CHAR:

ON
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CINE
CALL
CALL
INC

RET

CHARI:
CINE
CALL
CALL
INC
RET

CHARZ2:
CINE
CALL
CALL
INC
RET

CHARS3:
CJNE
CALL
CALL
INC
RET
CHAR4:
CINE
CALL
CALL
INC
RET

CHARS:
CINE
CALL
CALL
INC
RET

RO,#00H,CHARI1
SETPAGE_0
SETCHARO
RO

RO.#01H,CHAR2
SETPAGE_0
SETCHARI
RO

RO,#02H.CHAR3
SETPAGE_0
SETCHAR2
RO

RO,#03H,CHAR4
SETPAGE_0
SETCHAR3
RO

RO,#04H,CHARS
SETPAGE_0
SETCHAR4
RO

RO,#05H,CHARG
SETPAGE_0
SETCHARS
RO

CHARG:
CINE
CALL
CALL
INC
RET

CHART:
CINE
CALL
CALL
INC
RET

CHARS:
CINE
CALL
CALL
INC
RET
CHARGY:
CINE
CALL
CALL
INC
RET

CHAR_10:
CINE
CALL
CALL
INC
RET

CHAR_I1:
CINE
CALL
CALL
INC
RET

CHAR_12:
CINE

RO,#06H.CHART
SETPAGE_0
SETCHARG
RO

RO.HOTH.CHARS
SETPAGE_0
SETCHAR7?

RO

RO.#08H,CHARY
SETPAGE_0
SETCHARS
RO

RO,#09H.CHAR_10
SETPAGE_0
SETCHAR9
RO

RO,#0AH,CHAR_11

SETPAGE_0
SETCHAR_10
RO

RO#0BH,CHAR_12

SETPAGE_0
SETCHAR_I1
RO

RO,#0CH,CHAR_13
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CALL
CALL
INC
RET

CHAR_!3:
CINE
CALL
CALL
INC
RET
CHAR_14:
CINE
CALL
CALL
INC
RET

CHAR_I5:
CINE
CALL
CALL
INC
RET

CHAR_16:

MOV

MP

CH: CINE
CALL
CALL
INC

SETPAGE_0
SETCHAR_I2
RO

RO,#ODH,CHAR_14
SETPAGE_0
SETCHAR_13
RO

RO#OEH,CHAR_I5
SETPAGE_0
SETCHAR_14
RO

RO,#0FH,CHAR_16
SETPAGE_0
SETCHAR_15
RO

RO,#0CH
CHAR

R1,#00H,CHI
SETPAGE_|
SETCHARO
RI

CHI:

CH2:

CH3:

POP DPL
POP DPH
IMP MAIN
CINE  RI#0IH,CH2
CALL  SETPAGE._I
CALL  SETCHARI
INC RI
POP DPL
POP DPH
JMP  MAIN
CINE  RI#02H,CH3
CALL  SETPAGE_I
CALL  SETCHAR2
INC R1
POP DPL
POP DPH
IMP  MAIN
CINE  RI#03H,CH4
CALL  SETPAGE._I
CALL  SETCHAR3
INC RI
POP DPL
POP DPH
IMP MAIN
CH4 CINE  RIH#04H,CHS
CALL  SETPAGE_I
CALL  SETCHAR4
INC RI
POP DPL
POP DPH
IMP MAIN
CHS: CIJNE  RIHO05H.CH6

CALL SETPAGE_I

CALL SETCHARS

INC

POP

RI
DPL
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CHG6:

POP
MP

CINE
CALL
CALL
INC
POP
POP
IMP

CH7: CINE

CHS:

CH9:

CH_10:

CALL
CALL
INC
PoP
PoP
MP

CINE
CALL
CALL
INC
POP
POP
IMP

CINE
CALL
CALL
INC
POP
POP
Mmp

CINE
CALL
CALL
INC
pop

POP

DPH
MAIN

R1#06H,CH7
SETPAGE_l
SETCHARG
RI

DPL

DPH

MAIN

R1.#07H,CHS
SETPAGE_I
SETCHAR7?
RI

DPL

DPH

MAIN

R1,H08H,CH9
SETPAGE_I
SETCHARS
RI

DPL

DPH

MAIN

RI,#09H,CH_10
SETPAGE_I
SETCHAR9

RI

DPL

DPH

MAIN

RI#OAH,CH_!1
SETPAGE_I
SETCHAR_10
RI

DPL

DPH

IMP MAIN
CH_11: CJNE  RIHOBH,CH_I2
CALL  SETPAGE_!
CALL  SETCHAR_I!
INC Rl
POP  DPL
POP  DPH
IMP  MAIN
CH_12: CINE  RIH#OCH,CH_I3
CALL  SETPAGE_!
CALL  SETCHAR_I2
INC RI
POP DPL
POP DPH
IMP MAIN
CH_i3: CINE  RI#ODH,CH_I4
CALL  SETPAGE_I
CALL  SETCHAR_I3
INC RI
POP DPL
POP DPH
IMP MAIN
CH_14: CINE  RIHOEH,CH_5
CALL  SETPAGE_!
CALL  SETCHAR_14
INC RI
POP DPL
POP DPH
IMP MAIN
CH_15: CINE  RIH#OFH,CH_I6
CALL  SETPAGE_I
CALL  SETCHAR_I5
INC R1
MOV SSH#ITH
LOl: MOV  56H#0OH
LO2: MOV 57H,HOOH
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LO3: DINZ 57H,LO3 MOV DPTR,#9000H
DINZ 56H,LO2 MOV A #03H :Col=3
DINZ 55H,LO!1 CALL INST
POP DPL MOV DPTR. #9001 H
POP DPH MOV AR5
mMp MAIN CALL INST
MOV DPTR.#9000H
CH_l6: MOV R1,#00H MOV AH04H :Col=4
IMP CH CALL INST
MOV DPTR,#9001H
MOV ARG
SETPAGE_O: CALL INST
MOV DPTR #9000H RET

MOV A #0BSH

CALL INST SETCHARI:
RET MOV DPTR,#9000H
SETPAGE_1: MOV A#0SH :Col=5
MOV DPTR.#9000H CALL INST
MOV A #OBYH MOV DPTR,#9001H
CALL INST MOV AR2
RET CALL INST

MOV DPTR,#9000H

MOV A H#06H iC=6

SETCHARO: CALL INST
MOV DPTR,#9000H MOV DPTR,#9001H

MOV A #O0H ;iCol=0 MOV AR3

CALL INST CALL INST

MOV DPTR,#9001H

MOV AR2 MOV DPTR,#9000H
CALL INST MOV A#OTH :Col=7
MOV DPTR,#9000H CALL INST

MOV AH#OIH :Col=1 MOV DPTR,#9001H
CALL INST MOV AR4

MOV DPTR,#9001H CALL INST

MOV AR3 MOV DPTR #9000H
CALL INST MOV A#O8H :Col=8

CALL INST

MOV DPTR,#9000H MOV DPTR,#9001H
MOV A#02H ;Col=2 MOV AR5

CALL INST CALL INST

MOV DPTR#9001H MOV DPTR#9000H

MOV AR4 MOV AHO9H ;Col=9

CALL INST CALL INST
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MOV

MOV

CALL
RET

SETCHAR2:
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
;pop
;pop
RET

SETCHAR3:
MOV

MOV

DPTR,#900{H
AR6
INST

DPTR,#9000H
AHOAH :Col=10

INST
DPTR,#9001H
AR2

INST
DPTR,#9000H
A #0BH Col=11
INST
DPTR#9001H
AR3

INST
DPTR,#9000H

A#OCH Col=12
INST
DPTR.#9001H
AR4
INST
DPTR,#9000H
AH#ODH ;Col=13
INST
DPTR,#9001H
AR5
INST
DPTR,#9000H
AHOEH ;Col=14
INST
DPTR,#9001H
AR6
INST
DPL
DPH

DPTR,#9000H
A #OFH :Col=15

CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHARA4:
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

INST
DPTR,#9001H
AR2
INST
DPTR,#9000H
AH#IOH ;Col=16
INST
DPTR,#9001H
AR3
INST

DPTR, #9000H

A#IIH :Col=17

INST

DPTR,#9001H

AR4

INST

DPTR,#9000H

A#12H :Col=18

INST

DPTR,#9001H

AR5

INST

DPTR,#9000H

A#13H ;Col=19

INST

DPTR,#9001H

AR6

INST

DPTR,#9000H
A#14H :Col=20
INST
DPTR,#9001H
AR2
INST
DPTR #9000H
A#ISH :Col=21
INST
DPTR,#9001H
AR3
INST
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MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHARS:
MOV

MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV

DPTR,#9000H
A#16H :Col=22
INST
DPTR,#9001H
A.R4
INST
DPTR,#9000H
AH#ITH :Col=23
INST
DPTR,#9001H
AR5
INST
DPTR,#9000H
A#18H :Col=24
INST
DPTR,#9001H
AR6
INST

DPTR,#9000H
A#I9H ;Col=25
INST
DPTR,#9001H
AR2
INST
DPTR,#9000H
AHRIAH :Col=26
INST
DPTR,#9001H
AR3
INST

DPTR,#9000H
A#1BH C=27
INST
DPTR,#9001H
AR4
INST
DPTR,#9000H
AH#ICH :Col=28

CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHARG:
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV

MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV

INST
DPTR,#9001H
AR5
INST
DPTR,#9000H
A#1DH ;Col=29
INST
DPTR,#9001H
A.R6
INST

DPTR,#9000H
A#IEH ;Col=30
INST
DPTR#900!H
AR2
INST
DPTR,#9000H
A#IFH :Col=31
INST
DPTR,#9001H
AR3
INST

DPTR,#9000H
A#20H :Col=32
INST
DPTR,#9001H
AR4
INST
DPTR,#9000H
A#21H :Col=33
INST
DPTR.#9001H
AR5
INST
DPTR,#9000H
A#22H Col=34
INST
DPTR,#9001H
AR6
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CALL
RET

SETCHARTY:
MOV

MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

RET

SETCHARS:
MOV
MOV
CALL
MOV
MOV

INST

DPTR,#9000H
A#23H ;Col=35
INST
DPTR#9001H
AR2
INST
DPTR,#9000H

A#24H :Col=36

INST
DPTR,#9001H
AR3
INST

DPTR,#9000H
A#25H :Col=37
INST
DPTR,#9001H
A,R4
INST
DPTR,#9000H
A#26H ;Col=38
INST
DPTR,#9001H
AR5
INST
DPTR,#9000H
A#2TH :Col=39
INST
DPTR,#9001H
ARG
INST

DPTR,#9000H
AH#28H ;Col=40
INST
DPTR,#9001H
AR2

CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHARSY:
MOV

MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV

INST

DPTR #9000H

A #29H ;Col=41
INST

DPTR.#9001H

AR3

INST

DPTR #9000H
A#2AH :Col=42
INST
DPTR,#9001H
AR4
INST
DPTR,#9000H
A#2BH :Col=43
INST
DPTR,#9001H
ARS
INST
DPTR,#9000H
A#2CH :Col=44
INST
DPTR,#9001H
ARG
INST

DPTR.#9000H
A#2DH :Col=45
INST
DPTR#9001H
AR2
INST
DPTR,#9000H
AM#2EH ;Col=46
INST
DPTR,#9001H
AR3
INST

DPTR,#9000H
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MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHAR_10:
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV

A#2FH :Col=47
INST

DPTR,#9001H
A.R4

INST

DPTR,#9000H
AH30H «Col=48
INST

DPTR,#9001H

ARS

INST

DPTR,#9000H
A#3IH :Col=49
INST

DPTR#9001H

ARG

INST

DPTR,#9000H
A#32H :Col=50
INST
DPTR,#9001H
AR2
INST
DPTR,#9000H
A#33H :Col=51
INST
DPTR,#900!H
AR3

INST

DPTR,#9000H

A#34H ;Col=52
INST

DPTR#9001H

A R4

INST

DPTR,#9000H
A#35H ;Col=53
INST

DPTR,#9001H

MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHAR_i1:

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

44

AR5

INST

DPTR,#9000H
A#36H :Col=54
INST

DPTR,#9001H

AR6

INST

DPTR,#9000H
AM3TH :Col=55
INST
DPTR,#9001H
AR2
INST
DPTR,#9000H
A#38H Col=56
INST
DPTR,#9001H
AR3

INST

DPTR #9000H
AH39H ;Col=57
INST
DPTR,#9001H
AR4
INST
DPTR,#9000H
A3AH ;Col=58
INST
DPTR,#9001H
AR5

INST

DPTR,#9000H
A#3BH :Col=59
INST

DPTR,#9001H

AR6

INST
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SETCHAR_12:
MOV
MOV
CALL
MOV
MOV
CALL

DPTR,#9000H
AH#HICH  :Col=60
INST
DPTR,#9001H
AR2
INST

MOV DPTR #9000H

MOV A#3DH
CALL INST

MOV DPTR.#9001H

MOV AR3
CALL INST

MOV DPTR,#9000H

MOV A#3EH
CALL INST

MOV DPTR #9001H

MOV A.R4
CALL INST

MOV DPTR,#9000H

MOV A#3FH
CALL INST

MOV DPTR,#9001H

MOV AR5
CALL INST

MOV DPTR,#9000H

MOV A #40H
CALL INST

MOV DPTR#9001H

MOV  AR6

CALL  INST

RET
SETCHAR_13:

MOV DPTR,#9000H

MOV A #41H
CALL INST

MOV DPTR,#9001H

MOV A.R2
CALL INST

MOV DPTR,#9000H

MOV
CALL
MOV
MOV
CALL

MOV

MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHAR_l14:
MOV
MOV
CALL.
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL

45

A#42H ;Col=66
INST

DPTR,#9001H

AR3

INST

DPTR,#9000H

A#43H :Col=67

INST
DPTR,#9001H
AR4

INST

DPTR,#9000H
A #44H :Col=68
INST

DPTR.#9001H

AR5

INST

DPTR,#9000H
A#45H :Col=69
INST

DPTR,#9001H

ARG

INST

DPTR,#9000H

A #46H Col=70
INST

DPTR#9001H
AR2

INST

DPTR,#9000H
A#4TH Col=71
INST

DPTR,#9001H

AR3

INST

DPTR,#9000H
A#48H :Col=72
INST
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MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
RET

SETCHAR_!5:
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL

MOV
MOV
CALL
MOV
MOV
CALL
MOV
MOV
CALL
MOV

MOV
CALL

DPTR,#9001H
AR4
INST
DPTR #9000H
A #49H :Col=73
INST
DPTR,#9001H
AR5
INST
DPTR,#9000H
AHBAAH :Col=74
INST
DPTR.#9001H
A.R6
INST

DPTR.#9000H

A #4BH :Col=75
INST

DPTR,#9001H

AR2

INST

DPTR,#9000H

A #4CH Col=76
INST

DPTR,#900tH

AR3

INST

DPTR,#9000H

A #4DH ;Col=77
INST

DPTR,#9001H
AR4

INST

DPTR,#9000H
AH#4EH :Col=78
INST
DPTR,#9001H

AR5

INST

MOV DPTR,#9000H

MOV AH#4FH ;:Col=79

CALL INST

MOV DPTR.#9001H

MOV AR6
CALL INST
RET
INST: CLR P15 CS1=0

DI:
D2:

MOVX @DPTR,A
SETB P1.5 CSi=1
MOV 56H,#50H

MOV 57H,#00H

DINZ 57H,D2

DINZ 56H,D1

RET

LOOP: MOV 56H.#99H

LOOP2: MOV 57H,#00H

LOOPI: DINZ 57H,LOOPI

DINZ 56H,LOOP2
RET

END
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Advanced POCSAG Paging Decoder

3

PCD5003

I
i
1 FEATURES

« Wijde operating supply voltage range: 1.5t106.0 V

o EEPROM programming requires only 2.0 V supply y

 Lqw operating current: 50 pA typ. (ON), '
25 pA typ. (OFF)

« Témperature range: -25 to +70 °C

« “CCIR Radio paging Code No. 1" (POCSAG)
compatible

« 512, 1200 and 2400 bits/s data rates using 76.8 kHz
crystal

« Built-in data filter (16-times oversampling) and bit clock
ré:covery

. A‘dvanced ACCESS® synchronization algorithm
» 2-bit random and (optional) 4-bit burst error correction

. L}p to 6 user addresses {RICs), each with
4, functions/alert cadences

. Up to 6 user address frames, independently
programmable

b
» Standard POCSAG sync word, plus up to 4 user
programmable sync words

¢ Received data inversion (optional)
. lall alert via beeper, vibrator or LED
« 3-level acoustic alert using single external transistor

« Alert control: automatic (POCSAG type), via cadence
register or alert input pin

« Separate power control of receiver and RF-oscillator for
l'.'>attery economy

. éynthesizer set-up and control interface (3-line serial)

 On-chip EEPROM for storage of user addresses (RICs),
pager configuration and synthesizer data
i

4 ORDERING INFORMATION

+ On-chip SRAM buffer for message data

« Slave I12C-bus interface to microcontroller for transfer of
message data, status/control and EEPROM
programming (data transfer at up to 400 kbits/s)

« Wake-up interrupt for microcontroller, programmable
polarity

« Direct and I2C-bus control of operating status (ON/OFF)

» Battery-low indication {external detector)

« Qut-of-range condition indication

* Real time clock reference output

+ On-chip voltage doubler

« Interfaces directly to UAA2080 and UAA2082 paging
receivers.

2 APPLICATIONS

Display pagers, basic alert-only pagers
Information services

Personal organizers
Telepoint
Telemetry/data transmission.

3 GENERAL DESCRIPTION

The PCD5003 is a very low power POCSAG decoder and
pager controller. It supports data rates of 512, 1200 and
2400 bits/s using a single 76.8 kHz crystal. On-chip
EEPROM is programmable using a minimum supply
voltage of 2.0 V, allowing ‘over-the-air' programming.
The PCD5003 is fast [2C-bus compatible

(maximum 400 kbits/s).

b orvPE PACKAGE

LNUMBER NAME DESCRIPTION VERSION
PCDS5003H LQFP32 | plastic low profile quad flat package; 32 leads; body 7 x 7 x 1.4 mm SOT358-1
PCD5003U/10 - film-frame carrier (naked die) 32 pads —

O
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5 BLOCK DIAGRAM

¥
EEPROM RESET 7
! Jep et f d seT-up ¢ RST
© 75C < 27| SYNTHESIZER 1
; . |28 | CONTROL i« EEPROM CONTROL p _9f
ZLE < < 2G.BUS » SDA
n 10
! | | | conTROL e scL
24
RXE <~ RECEWER ¢ DECODINGI—  pocsa ;
« CONTROL | |syNcHRONIZATION R
} ROE< -+ CONTROL REGISTERS > INT
AND
| RaM | INTERRUPT
DATAFILTER || CONTROL CONTROL | 21 BAT
v Ao — 2 MO MAIN DECODER T 1
A4
. RECOVERY 0|, s
RAM 31
' ALERT 1 LED
GENERATION . ATL
bon —13 CLOCK ,| MASTER | TIMER AND o
»  CONTROL DIVIDER *| REFERENCE CONTROL » ATH
2
i [ 4 « ALC
16 4
Ts1 " > TEST » REF
TS2 » CONTROL 15 con
»! VOLTAGE [ 12
b oxTaLs —8 —» PCD5003 DOUBLER [——{— CCP
17 OSCILLATOR AND LEVEL > Vpo
b XTAL2 4 SHIFTER |_ 8
¢ VPR
11 12,29
l MLC244
Voo Vss
t
]
b
] . .
Fig.1 Block diagram.

o S
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Philiés Semiconductors Product specification

Afdvanced POCSAG Paging Decoder PCD5003
6 PINNING
SYM?OL PIN DESCRIPTION
ATL! 1 | alert LOW fevel output
ALE 2 | alert control input
(normally LOW by internal pull-down)
DON 3 | direct ON/OFF input
(normally LOW by internal pull-down)
REF 4 | real time clock frequency reference
i output
INT 5 |interrupt output
n.c, 6 1 not connected
RST 7 |resetinput
! (normally LOW by internal pull-down)
Vpé 8 | extemnal positive voltage reference
i input 82848 8¢
SDA 9 | 12C-bus serial data input/output @ m ng‘ @ @ JEI [‘_c\"l] F‘iﬂ
SCL 10 | 12C-bus serial clock input /
Vpo 11 | main positive supply voltage ATL E 24| RXE
Vss 12 | main negative supply voltage ALC [2] 23] RDI
Vpo 13 | voltage converter positive output DON [3] [22] n.c.
ccp 14 | voltage converter shunt capacitor REF [4] E BAT
(positive side) T [5] PCD5003H 7] Ts2
CC:N 15 | voltage converter shunt capacitor ne. 8 79 ne.
(negative side)
- RsT [7] 18] XTAL1
TS1 16 |testinput 1 ' Vo [2] 7] xTaLz
. (normally LOW by internal pull-down) PR
XT'AL2 17 | decoder crystal oscillator output ] Iﬂli] EE t—nﬂﬂ ioses
XTAL1 18 | decoder crystal oscillator input < 0 % oo = -
n.e. 19 | not connected 3L e£g88¢2
TS2 20 |testinput2
(normally LOW by internal puli-down)
BAT 21 | battery sense input
n.c. 22 | not connected
RDI 23 | received POGSAG data input
RXE 24 |receiver circuit enable output
ROE 25 | receiver oscillator enable output
Z8D 26 | synthesizer serial data output
ZSC 27 | synthesizer serial clock output
ZLE 28 | synthesizer latch enable output
Vss 29 | main negative supply voltage
viB 30 | vibrator motor drive output
LED 31 | LED drive output Fig.2 Pin configuration for SOT358-1 (LQFP32).
ATH 32 | alert HIGH level output

1997 Jun 24 5
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' Advanced POCSAG Paging Decoder PCD5003
13

DON

ZsC BLOCK 1 BLOCK 2 )

ZLE | l_
i 1zoL1i— tzoLt— -
-—&tZDLz'Hpa-—-

t RXE
i
' —etzsuhe —=l fa—lei
¥ tosu woess
4

' Fig.12 Star-up timing including synthesizer programming.

§ LIMITING VALUES
In accordance with the Absolute Maximum Rating System (IEG 134).

'SYMBOL PARAMETER CONDITIONS MIN. MAX. UNIT
Voo supply voltage -0.5 +7.0 Vv

Ver external reference voltage input VpgpzVpp-08V |-05 +7.0 v

Vo voltage on pins ALC, DON, RST, SDA and SCL |V, < 7.0V Vgs— 0.8 |Vpr+08 |V

' voltage on any other pin Vi s7.0V Vgg—0.8 |{Vpp+ 0.8 |V

Pot total power dissipation - 250 mw
Po power dissipation per output - 100 mw

e Tamp operating ambient temperature -25 +70 °C
"Teig storage temperature -85 +125 °C

;1 997 Jun 24 31
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Advanced POCSAG Paging Decoder PCD5003
:
1&) DC CHARACTERISTICS
Vop =27 V; Vpg = 2.7 V; Vgg = 0 V; Tgmp = —25 to +70 °C; unless otherwise specified.
SYMBOL PARAMETER CONDITIONS MIN. | TYPR | MAX. | UNIT
§UPP'Y
Voo supply voltage voltage converter disabled 1.5 27 6.0 Vv
VpR external reference voltage input | Veg 2Vpp— 0.8V 15 27 6.0 A
lboo supply current (OFF) note 1 - 25.0 40.0 HA
Ioo1 supply current (ON) note 1; DON = Vpp - 500 |80.0 [pA
Veg programming supply voltage voltage converter disabled 2.0 - 6.0 Vv
voltage converter enabled 2.0 - 30 \'
lpg programming supply current - - 800 pA
inputs
§/,!_ LOW level input voltage
! RDI, BAT Vss - 0.3Vpy |V
1 DON, ALC, RST Vgs - 0.3Vpg |V
SDA, SCL Vgs - 0.3Vpp |V
Vi HIGH level input voltage
AD!, BAT 0.7Vpp |- Voo \
] DON, ALC, RST 0.7Vpn - Vpn Vv
' SDA, SCL 0.7Vop |- Ven |V
i LOW level inputcurrent pins | Tamp = 25 °C; V; = Vgs 0 - 05 |pA
RDI, BAT,TS1, TS2, DON,
ALC and RST
T HIGH level input current Tamn =25 °C
; TS1, TS2 V= Vpp 6 - 20 RA
5 RDI, BAT V|=Vpp; RXE=0 6 - 20 uA
. RADI, BAT V= Vpp; RXE =1 0 - 0.5 nA
! DON, ALC, RST V)= Vpg 250 (500 |850 |nA
:Outputs
rIOL LOW level output current Tamp =25 °C
f VIB, LED Vo =0.3V 80 - - uA
ATH Vo =0.3V 250 - - pA
i INT, REF VpoL=0.3V 80 - - HA
; ZSD, Z28C, ZLE VoL=03V 70 - - HA
] ATL VoL=1.2V;note 2 13 27 55 mA
t ROE, RXE VoL=03V 80 - - pA
3
3
!
l1 897 Jun 24 32
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| Advanced POCSAG Paging Decoder PCD5003
E
: SYMBOL PARAMETER CONDITIONS MIN. TYPR MAX. UNIT
Jon HIGH level output current Tamp =25 °C
ViB, LED Von=07V -0.6 - 24 mA
J ATH Vou=07V -30 |- 1.0 |mA
; INT, REF Vor=24V -80 - - pA
; ZSD, ZSC, ZLE Vou =24V -60 - - pA
f ATL ATL high-impedance; note 3 |~ - -05 |pA
] ROE, AXE Vo =24V -600 |- - pA
Notes
‘f . Inputs: SDA and SCL pulled up to Vpp; all other inputs connected to Vgs.
! Outputs: AXE and ROE logic 0; REF: f1 = Y40 Hz; all other outputs open-cireuit.
; Oecillator: no crystal; external clock 1o¢0 = 76800 Hz; amplitude: Vgs to Vpp.
+ Voltage convertor disabled (SPF byte 01, bit D7 = 0, see Table 21).
2. Maximum output current is subject to absolute maximum ratings per output (see Chapter 8).
q When ATL (open drain cutput) is not activated it is high impedance.
'}1 DC CHARACTERISTICS (WITH VOLTAGE CONVERTER)
\2050 =2.7V;Vgg =0V, Vpr = Vpo; Tamn = —25 to +70 °C; Cs = 100 nF; vollage converter enabled.
' SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. | UNIT
Voo supply voltage 15 - 30 A
ypo(o) output voltage; no load Vpp=27;lpo=0 - 5.4 - Vv
Veo output voltage Vpo = 2.0 V; lpo = —250 pA 30 35 - Y
Iro output current Vop=2.0V;Vpo =27V -400 |-650 |- pA
! Vpp=3.0V;Vpo =45V -650 |-900 |- pA
i
12 OSCILLATOR CHARACTERISTICS
Quartz crystal type: MX-1V or equivalent.
Quartz crystal parameters: f = 76 800 HzZ; Rgimaxy = 35 k(d; C| =8 pF; Co = 1.4 pF; Cy = 1.5fF.
P,?laximum overall tolerance: +200 x 10-8 {includes: cutting, temperature, aging).
, SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Cxo output capacitance XTAL2 - 10 - pF
Um oscillator transconductance Vpp=15V 6 12 - nsS
/{3 EEPROM CHARACTERISTICS
i SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
New erasefwrite cycles 1000 10000 |-
1R data retention time Tamp = +70 °C; note 1 10 - - years
Rote

‘{ . Retention cannot be guaranteed for naked dies (PCD5003U/10).

{
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Advanced POCSAG Paging Decoder PCD5003
14 AC CHARACTERISTICS
Vpp= 2.7 V; Vgg = 0 V; Vpg = 2.7 V; Tamp = 25 °C;. Tosc = 76800 Hz.
SYMBOLS PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Srygtem clock
Tei | system clock period [ ose = 76800 Hz |- [13.02 |- s
Eall alert frequencies
faL alert frequency SPF byte 03H,; bits:
' D1,D0=00 - 2048 |- Hz
D1,D0=01 - 2731 |- Hz
I D1,D0=10 - 3200 |- Hz
D1,DO=11 - 4096 |- Hz
TF;W warbled alert; modulation alert set-up bit D2 = 1; - 16 - Hz
frequency outputs ATL, ATH, LED
1,}WH warbled alert; alert set-up bit D2 = 1; - faL - Hz
high acoustic alert frequency outputs ATL, ATH
fawL warbled alert; low acoustic alert | alert set-up bit D2 =1; - olar |- Hz
. frequency outputs ATL, ATH
fosp pulsed vibrator frequency low-level alert - 25 - Hz
; (square-wave)
Call alert duration
tar alert time-out period - 16 - &
AL ATL output time-out period low-level alert - 4 - &
1ALH ATH output time-out period high-level alert - 12 - s
t4aL VIB output time-out period low -level alert - 4 -~ s
1\',BH VIB output time-out period high-level alert - 12 - S
lac alert cycle period - 1 - 3
1aLp alert pulse duration - 125 - ms
F}eal time clock reference
Tret real time clock reference SPF byte 02H; bits:
. frequency D3, D2 = 0 0; note 1 - 32768 |- Hz
D3,D2=01;note 2 - 50 - Hz
I D3, D2=10 - 2 - Hz
1 D3,D2=11 - Yoo - Hz
tarr real time clock refetence pulse | ali reference frequencies except |- 13.02 |- ps
duration 50 Hz (square-wave)

1997 Jun 24
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: Advanced POCSAG Paging Decoder PCD5003
§YM BOLS | PARAMETER CONDITIONS MiN. TYP. MAX. | UNIT
l:fléceiver control
faxr RXE, ROE transition time C.=5pF - 100 - ns
TAXON RXE establishment time SPF byte 01H; bits:
i {nominal values: actual D1,D0=00 _ 5 _ ms
duration is bit rate dependent,
| see Table 22) P D1,D0=01 - 10 - ms
\ D1,D0=10 - 15 - ms
. D1,DO=11 - 30 - ms
tfrooN ROE establishment time SPF byte 01H; bits:
t (nominal values: actual D3,D2=00 _ 20 _ ms
, ::;a_tll:; ;szt;; rate dependent, D3,D2=0 1 a 30 N ms
¥ D3,D2=10 ] - 40 - ms
' D3,D2=11 -~ 50 - ms
lfc-bus intertace
fsoL SCL clock frequency 0 - 400 |kHz
1 ow SCL clock low perlod 1.3 - - s
fhicH SCL clock HIGH period 06 - - s
sU;0AT data set-up time 100 ~ - ns
oAt data hold time 0 - - ns
L | SDA, SCL rise time - - 300 ns
L SDA, SCL falt time noted |- 300 ns
€s capacitive bus line load - - 400 |pF
Lu:sTa START condition set-up time 0.6 - - ps
Ho.sTA START condition hold time 0.6 - - us
fsu.sTo STOP condition set-up time 0.6 - - us
Reset
tgsT external reset duration 50 - - us
thsu set-up time after reset oscillator running - - 105 us
tosu set-up time after switch-on oscillator running - - 4 ms
Data input
ot data input transition time see Fig.13 - - 100 us
tED“ data input logic 1 duration see Fig.13 tgir - en
010 data input logic 0 duration see Fig.13 tar - oo
POCSAG data timing (512 bits/s)
Toi data input rate SPF byte 01H; bits D5, D4 =00~ 512 - bitass
farr bit duretion - 1.9531 |- ms
f!cw codeword duration - 62.5 - ms
pr preamble duration 1125 - - ms
fear batch duration - 10625 |- ms

1997 Jun 24 35
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Advanced POCSAG Paging Decoder PCD5003
§YM BOLS PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
POCSAG data timing (1200 bits/s)

1;), data input rate SPF byte 01H; bits D5, D4 =10 | - 1200 |- bita/s
87 bit duration - 8333 |- ps
Tow codeword duration - 267 |- ms
1pA preamble duration 480 - - ms
Igar batch duration - 4533 |- ms
POCSAG data timing {2400 bits/s)

1 | data Input rate SPF byte 01H; bits D5, D4 =11 |- 2400 |- bits/s
taiT bit duration - 4168 |- HS
few codeword duration - 13.3 - ms
tea preamble duration 240 - - ms
13T batch duration - 2266 |- ms
s:ynthesizer control

tysy synthesizer set-up duration osciliator running; note 4 1 - 2 bits
¥se output clock frequency note § - 38400 |- Hz
152e clock pulse duration - 13.02 |- ps
1280 data bit duration note 5 - 2604 |- ps
tos data bit set-up tima - 13.02 |- ps
2001 data load enable delay - 8115 |- us
nEe load enable pulse duration - 13.02 |- ps
YoLe Inter block delay - 11719 |- HS
Nrotes

1: 32768 Hz reference signal: 32 pulses per 75 clock cycles, alternately separated by 1 or 2 pulse periods
(pulse duration: tgep). The timing is shown in Fig.14.

60 Hz reference signal: square-wave.

The fall time may be {aster than prescribed in the 1°G-bus specification for very low load capacitance values.
To Increase the fall time external capacitance is required.

Duration depends on programmed bit rate; after reset 1zgy = 1.5 bits.
Nominal values; pause in 12th data bit (see Table 12).

- 8. N

-
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MQaL10D

é Fig.13 Data input timing.

W W e

i

JUU LU ULIT
p— L_J L-E'RFP wcers

Fig.14 Timing of the 32768 Hz reference signal.
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SED1526 Series

/—-?_-f
OVER\"EW ) .
¢ SED1526 series is a single-chip LCD driver for dot-matrix

fiquid ctystal displays (LCD's). Tt accepts scrial or 8-bit parallel
display data directly from a microprocessor and stores dfua in an on-
chip display RAM. Tt can generate an LCD drive signal independent
from MICTOPrOCESSOT clock. o

Asthe SED1526 series features the very I-ow power dissipation and
wide operating voltage range, it can easily realize a powerful but
compﬂé‘ display unit having a small ba'ucry. .

A single chip of SED1526 series can drive a 17x80-pixel or 33x64-

pixcl LCD panel.

(Note: ;Thc SEDI526 series are not designed to have EMI resist-
ance.)

FEATURES
. Direct data display using the display RAM. When RAM
data bit is 0, it is not displayed; when 1, itis displayed.
. Large 80x33-bit RAM capacity
« On-chip LCD driver circuit (97 segment and common
drivers)

Series Specifications (for 128-pin flat package)

High-speed. 8-bit microprocessor interface allowing direct
connection to both the 8080 and 6800

Supported serial interface

Rich command functions (upward compatible to SED 1520
Series); they are Read/Write Display Data, Display On/Off
Switching, Set Page Address, Set Initial Display Line, Set
Column Address, Read Status, Static Drive On/Off Switch-
ing, Select Duty, Duty+1, Read-Modify-Write, Select
Segment Driver Direction, Power Save, Reset, Set Power
Control, Set Electronic Controls, Clock Stop.

On-chip CR oscillator circuit

On-chip LCD power circuit (The on-chip and extemal LCD
power supplies are software selectable.)

Very low power consumption

Flexible power voltages; 2.4 10 6.0 V (VDD-Vss) and -13.0
10 -4.0 V (VDD-V5)

-40 to +85°C wide operating temperature range

CMOS process

128-pin QFP5 package with aluminum pad or gold bump

[~ Operating clock Segment ~Common VREG CMOS
Model (Internal OSC) Duty driver driver type pln positions

| SED1526F0A 20 kHz 118, 19, 1/16, 1/17 80 17 Type 1 Type A

SEDI526FAA 20 kHz 118, 119, 1116, W17 80 17 Type | Type B

SEDI526FEA 20 kHz 178,19, 116, /17 80 17 Type 2 Type A

SED]528Foa 20 kHz 1732, 1/33 64 33 Type | Type A

Type | VREG (Built-in power supply regulating voltage)
; Temperature gradient: 0.17% /°C
Type 2 VREG (Built-in power supply regulating voltage)
Temperature gradient: 0.00% /°C
Refer to No. P3 (Package pin layout), No. P4 (PAD layout) and No. P5 (PAD coordinates).

An SED1526 series package has one of following subcodes according to its package type (an example of SED1526):
. SEDI526FoA:  128-pin QFPS flat package . .
SED1526D0%*: Bear chip
SED1526D0A having aluminum pad
SEDI1526DO0B having gold bump

- M w we v

SEDI1526T%%: TCP
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BLOCK DIAGRAM (SED1526*0*)
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- . ~ | SED1526 Series
= ASSIGNMENT

Pi

package Pin Assignment
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Pad Layout

SEGI7
SEG31
SEG29
SEG28
SEG27
SEG26
SEG25
SEG24
SEG23
SEG22
SEG21
SEG2o»
SEG19
SEG18
SEG17

SEGS4
SEGSS
SEGSS
SEGS?
| SEGS8
SEGS9
SEGS0
SEG6?
SEG82
¢  SEGEI
SEG84 (COM15)
SEGSS (COM14)
SEGSS {COM13)
SEGS7 (COM12)
4 SEGS8 (COM11)

a[n/n/ene=e
8

-
Py
o

Y
A

DDDDDDDUDDQDOGDDDDDGDGGDOGGDDDDDDD?DDDCl
0

SEGSY (CCM10)

; SEG70 (COMS)
SEGT71 {COMS) 120
SEG72 (COM7)
SEGT3 (COME)
SEGT4 (COMS)
SEG75 (COM4)

I SEGTS (COM3)
SEGTT (COM2)
SEG78 (COM1)
SEGT9 (COMO)

D00O000000000000000

128
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1
t 000000000000

20 30

Y

3738

&0 | seGi6

0000000000000000000000000

Q

000000000000

00a00oaoooa

00oco

Vi
V2
V3
v4
V5
VR

o e A

* Pinnamesin{ ) ap?ly to SED1528.

CAP2+
CAPt-
CAP1+

CAP2-

"'E Pinnamesin{ )apply to SED1526Da* (CMOS pin = Type B).

Aluminum pad chip

« Chip size 5.92 mm x 4.68 mm
« Chip thickness0.4 mm

« Pad opening  90.2 pm x 90.2 pm
+ Pad pitch 130 gm (Min)

3

Gold bump chip (reference)
« Chip size 592 mm x 4.68 mm
« Chip thickness0.4 mm

oo Bumpsize 81.7 umx81.7 um
« Bump height 22.5 gm

==

=

COMS
COM 0
COM

COM 2
COM 3

COM 4

A

SEG1S

SEG14

SEG13

SEG12

SEGH

SEG10

SEGY

SEGS

SEG7

SEGS

SEGS

SEG4

SEG3

SEG2

SEG1

SEGO

COMS {CoM15]
COM1S (COM31) {COM14]
COM14 (COM30) {COM13)
COM13 (COM29) [COM12)
COM12 (COM28) [COM11]
CCM11 (COM27) (COM10]
COM10 (COM26) {COM 9]
COM9 (COM25)  [COM 8]
COM8 {COM24) [COM 7]
COMT (COM23) [COM 8]
COMS (COMR2) (COM 5]
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R

pad Coordinates . s

PAD No. PIN Name X Y [PAD No. PIN Name X Y
PAD 70
t v 2767 | -2106 65 | SEGI6 2516 | 2185
2 | v -2637 | -2106 66 | SEGI7 267 | 2185
3 (v -2507 | -2106 67 | SEGIS 218 2185
4y | Vs -2377 | -2106 68 | SEGI9 2088 2185
5 | Vs —2246 | -2106 69 | SEG20 1957 | 2185
6 | 2116 | 2149 70 | SEG2I 1827 | 2185
7 | vop ~1985 | -2176 71 | SEG22 1697 | 2185
8 | vour -1857 | 2176 | .72 | SEG23 1567 | 2185
9 | cap- -1727 | -2176 73 | SEG24 1437 2185
10 | capa -1522 | -2176 74 | SEG2s 1307 | 2185
11| capi- ~1318 | -2176 75 | SEG26 177 | 2185
12, | CAPI+ -113 | 2176 76 | SEG27 1046 | 2185
13, | Vss -553 | -2166 77 | SEG28 916 | 2185
14 | MS -356 | -2185 78 | SEG29 786 | 2185
15 |SR2 ~226 | -2185 79 | SEG30 656 | 2185
16 | SRI . -95 | -2185 80 | SEG31 526 | 2185
17t | WR 35 | -2185 81 | SEG32 396 | 2185
18 |RD 165 | -2185 82 | SEG3: 266 | 2185
19 | cs2 295 | -2185 83 | SEG34 135 2185
200 | cs1 425 | -2185 84 | SEG35 s | 2185
21 | A0 555 | 2185 85 | SEG36 -125 | 2185
2 |FR 719 | 2185 86 | SEG37 <255 | 2185
2 | cL 849 | -2185 87 | SEG38 -385 | 2185
240 | Do 979 | -2185 88 | SEG39 : -515 2185
25 | DI 1109 | -2185 89 | SEG40 ~646 | 2185
2 D2 1239 | -2185 90 | SEG4l -776 | 2185
27, | D3 1369 | -2185 91 | SEG42 906 | 2185
28 | D4 1500 | -2185 92 ' | SEG43 ~1036 | 2185
29, | Ds 1630 | -2185 93 | SEG44 -1166 | 2185
3 D6 1760 | -2185 94 | SEG45 ~1296 | 2185
3 | D7 1890 | -2185 95 | SEG46 -1426 | 2185
32 | COMO (COMI6) [CMOS ] 2069 | -2185 96 | SEG47 -1557 | 2185
33 | COMI (COM17) [COMO ] 2199 | -2185 97 | SEG48 -1687 | 2185
34 | COM2 (COMIS) [COMI ] 2329 | -2185 98 | SEG49 -1817 | 2185
3s | COM3 (COMI19) [COM2 ] 2459 | 2185 99 | SEGS0 -1947 | 2185
33 COM4 (COM20) [COM3 ] 2589 | -2185 | 100 | SEGS! -2077 | 2185
37 | COMS (COM21) [COM4 ] 2719 | -2185 | .101 | SEGS2 2226 | 2185
3§ | COM6 (COM22) [COMS ] 2802 | -1654 | 102 | SEGS3 -2375 | 2185
3% | COM7 (COM23) [COMS ] 2802 | -1524 | 103 | SEGs4 -2802 1932
4 | COM8 (COM24) [COMT ] 2802 | -1393 | 104 | SEGSS -2802 1802
41 | COMS (COM25) [COMS ] 2802 | -1263 | 105 | SEGS6 -2802 1672
42 | COMIO (COM26) [COM9 ] 2802 | -1133 | 106 | SEGs7 ~2802 1541
43 | COMIl (COM27) [COMIO) 2802 | -1003 | 107 | SEGs8 -2802 1411,
44 | COMI2 (COM28) [COMI1] 2802 | -873 | 108 | SEGS9 ~2802 1281
45, | COMI3 (COM29) [COM12] 2802 | -743 | 109 | SEG60 -2802 1151
46 | COMI14 (COM30) [COMI3] 2802 | 612 | 110 | SEG6I : -2802 1021
4% | COMIS (COM31) [COMI14] 2802 | —482 | 111 | SEG62 2802 891
43 COMS [COMI1S5] 2802 | -352 | 112 | SEG63. -2802 760
4 SEGO 2802 | 193 | 113 | SEG64 (COMIS) 2802 599
5a | SEGI 2802 63 | 114 | SEG65 (COMI4) -2802 469
5k | SEG2 2802 67 | 115 | SEG66 (COMI3) -2802 339
52 | SEG3 2802 197 | 116 | SEG67 (COMI2) -2802 209 '
53 SEG4 2802 327 117 SEG68 (COMII) -2802 78
5 SEGS 2802 457 | 118 | SEG69 (COMI0) -2802 -52
5 SEG6 2802 588 | 119 | SEG70 (COM9) 2802 | -182
56 | SEG7 2802 718 | 120 | SEG71 (COMS) 2802 | -312
5 | SEG8 2802 848 | 121 | SEG72 (COMY) 2802 | —442
5§ | SEGY 2802 978- | 122 | SEG73 (COMS) 2802 | 572
59 | SEGI0 2802 1108 | 123 | SEG74 (COMS) ~2802 -703
6d | SEGI 2802 1238 | 124 | SEG75 (COM4) -2802 | -833
6t | SEGI2 2802 1368 | 125 | SEG76 (COM3) 2802 | 963
6; SEGI13 2802 1499 126 SEG77 (COM2) -2802 -1093
6 SEG14 2802 1629 | 127 | SEG78 (COMI) 2802 | -1223
64 SEGIS 2802 1759 128 SEG79 (COMO0) -2802 -1353

: Pin pames in () apply to SED1528.
Pin namesin [ ] apply to SED1526Da* (CMOS pin = Type B).



SED1526 Series

-PIN DESCRIPTION

Power Supply
Name yo Description Number of pins
Voo Supply +5VDC power supply. Common to microprocessor power supply pin Vcc. 1
Vss Supply Ground 1
Vi, V2 Supply LCD driver supply voltages. The Set Power Control command can switch 5
V3, V4 the on-chip and external power supply modes of these pins.
Vs When external mode selects, the voitage determined by LCD cell is

impedance-converted by a resistive divider or an operational amplifier for
application. Voltages should be the following relationship:
VoozV12V22V32V42V5

When master mode selects, these voltages are generated on the chip:

SED1526 | SED1528
A 1/5 Vs 17 Vs
V2 2/5 Vs 2/T Vs
; V3 3/5 Vs 5T Vs
d \'Z] 4/5 Vs 6/7 Vs
: LCD Driver Supplies
. Name vo Description Number of pins
CAP1+ o DC/DC voltage converter capacitor 1 positive connection 1
" CAP1- o) DC/DC voltage converter capacitor 1 negative connection 1
. CAP2+ O DC/DC voltage converter capacitor 2 positive connection 1
i CAP2-~ o DC/DC voltage converter capacitor 2 negative connection 1
Vour (0] DC/DC voltage converter output 1
; VR | Voltage adjustment pin. Applies voltage between Voo and Vs using 1
a resistive divider.

r

4
Microprocessor Interface

! Name 110, Description Number of pins
, D0 to D7 e} Data input/outputs. The 8-bit bidirectional data buses to be connected 8
(S to the standard 4/8-bit microprocessor data buses. When the serial
(SCL) (interface selects, D7 is serial data input (SI) and D6 is serial clock input
9 ' (SCL).
A0 1 Control/display data flag input. It is connected to the LSB of micro- 1
processor address bus. When low, the data on D0 to D7 is control data.
When high, the data on D0 to D7 is display data.
CSi | Chip select input. Data input/output is enabled when -CS1 is low and 2
Cs2 CS2 is high.
RO | « Read enable input. When interfacing.to an 8080-series microprocessor 1
. (B and when its RD is low, the SED1526 series data bus output is enabled.
+» When interfacing to an.6800-series microprocessor and when its B/W
Enable (E) is high, the SED1526 series R/W input is enabled.
' WR » Write enable input. When interfacing to an 8080-series microprocessor, 1
(RAW) is active low.
» When interfacing to an 6800-series microprocessor,
it will be read mode when R/W is high and it will be write mode when
is low.
RW =%1" : Read
' RW =*0" : Write




SED1526 Series

I : :
— VName Vo Description Number of pins
/’EET 1 Microprocessor interface select, and parallelserial data input select. 2
! SR2 SRt SR2 Type
, 0 1 8080 microprocessor bus (parallel
A input)
1 1 6800 microprocessor bus (parallel
input)
1 0 Senal input
4] 0 Reset
* In serial mode, no data can be read from RAM and DO to
D5 are HZ. RD and WR must be high or low.
' When set for the 68 family MPU, the SR1 and SR2 timing must match or
SR1 must rise first.
Lch Driver Outputs
, Name vo Description Number of pins
T MIS I Normally 1", 1
CL e} Normally “1". 1
I FR /(0] Normally “1~. 1
—ig SEGn 0] LCD segment driver output. Vop, V2, V3, or Vs can select according 80 (SED1526)
to the display RAM and FR signal. or 84 (SED1528)
RAMdata |FR signal| Output voltage
. of SEGn
1 1 Voo
0 Vs
g 0 1 V2
0 V3
f Power save - Voo
. COMn 0] LCD common driver output. Voo, V1, V4, or Vs can select according 16 (SED1526)
' to IC intenal scan signal and FR signal. The common scan sequence “|or 32 (SED1528)
is reversed in slave mode.
i Intemal scan| FR Qutput voltage
signal signal of COMn
1 1 Vs
0 Voo
0 1 V1
0 V4
' Power save - Voo
COMS O Indicator COM output. COMS pin is equivalent to following COM output. 1
pin when Duty+1 command is running:
SED1526 SED1528
1/9 duty | 1/17 duty] 1/33 duty
Indicator
COMS COM8 { COM16 | COM32
output
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SED1526 Series

FUNCTIONAL DESCRIPTION
Microprocessor Interface
Parallel/Serial Interface

The SJEI’?15'26 series can transfer data via 8-bit bidirectional data buses DO to D7 or via serial data input D7 (ST). The 8-bit parallel data inpy,
or serial data input, 8080/6800-series microprocessor, and feset status can select according to SR1 and SR2.
No data‘can be read from RAM and no status can be read during serial data input. Also, RD and WR are high or low, and DO to D5 are open,

i Table 1
L aupam—— - —
SR1 | SR2 Type CST | cs2| A0 | RD | WR Data (DO to D7)
0 | 1 | 8080 microprocessor ST [ cs2 | A0 | RO | WR [ DotoD7
' bus (parallel)
1 1 6800 microprocessor C37 | CS2 | A0 E RMW [ DOto D7
' bus (parallel) )
1y 0 | Serialinput > CS1T | Cs2 | A0 0/1 0/1 | D6 (SCL) and D7 (S
0 | 0 |Reset st lcs2| mm {RO | WR| & ——e—
t {
S

When set for the 68 family interface, the SR1 and SR2 timing must match or SR1 must rise first.

s
: SR1 /

- 7777

The 68 family interface

A

1 B 'RESET _ _
B < g > >
Data Bus Signals
The SED1526 serics identifies the data bus signal according to A0, RD, and WR (E, R/W) signals.
, Table 2
Common 6800 processor 8080 processor .
, - ——— — Function
)| Ao WR (RW) RD WR
1 1. 0 1 Reads display data. v
1 0 1 0 Writes display data.
D 1 0 1 Reads status.
, 0 0 1 0 Writes control data in internal register. (commands)

ra

E

Serial Interface (SR1 is high and SR2 is low)

The serial interfuce consists of an 8-bit shift register and a 3-bit
counter. The serial data input and serial clock input are enabled
.whcn GS1 is low and CS2 is high (in chip select status). When chip
1s not selected, the shift register and counter are reset.

Wh:};: serial data input is enabled by SR1 and SR2, D7 (S!) receives
serial duta and D6 (SCL) receives serial clock. Serial data of D7, D6,
- DO is read at D7 in this sequence when serial clock goes high.
They are converted into 8-bit parallel data and processed on rising

¥

i

|

E

edge of every eighth serial clock signal.

The serial data input is determined to be the display data when A0
is high, and it is control data when AQ is low: A0 is read on rising
edge of every eighth clock signal.

Figure 1 shows a timing 3}&%& serial interface signals. The serial
clock signal must be terminated correctly against termination reflec-
tion and ambient noise. Operation checkout on the actual machine
is recommended. . :
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Cst \
: CS2
; _
! D7(S1) X 07X 06 X 05 X 04 X 03 X D2 X 01 X Do X 07 X D6 X D5 X
g D6(SCL) 1 2 3{. 14 5 6 7 8 9 10 (11} |12
{ A0 { }
I __/
¢ Figure 1
b
chianeleCt Inputs from display RAM in the fir'st read (dummy) cycle, stores it in bus

The SEDlSZ6 series can interface to microprocessor when CS1 is

low and CS2 is high.

Whert these pins are set to any other combination, DO to.D7 are high
impedance. AO,RD, and WR input arcdisabled: However, the reset

S,anal‘ is entered regardless of CS1 and CS2 setup. The internal IC

smué including LCD driver circuit is held until a reset signal is
entered.

Acc?ss to Display Data RAM and intemnal Registers

The SED1526 series can perform a series of plpelme processing

between LSI’s using bus holder of internal data bus in order to match

the opcraung frequency of display RAM and internal registers with

the microprocessor. For example, the microprocessor reads data
]

1

holder, and outputs it onto system bus in the next data read cycle
Also, the mlcroproccssor temporarily stores display data in bus
holder, and stores it in display RAM until the next data wme cycle
starts.
When viewed from the microprocessor, the SED1526 series.access
speed greatly depends on the cycle time rather than access time to the
display RAM (tacc and tps). It shows the data transfer specd to/
from the mxcroprocessor can increase. If the cycle time is mappro-
priate, the mlcroproccssor can insert the NOP instruction that is
equivalent to the wait cycle sctup However, there is a restriction in
the display RAM read sequence. When an address is set, the
specified address data is NOT output at the immediately following
read instruction. The address data is output during second data read.
A single dummy read must be inserted after address setup and after
write cycle (refer to Figure 2).

%

L LI L

n+1 X n+2 X 3

Write
] ;o
' WR
MPU
' (. DATA —{ | n
E r ~ lLatched
A
ln‘tqmgl Bus holder X n Y
tming}  write signal

f . L

L L

" WR ]
MPU RD
4 LI L] L]
i _ DATA —{ N ¥ —(n ) {n+1)
i " Address
; preset |

Read signal

1ntern:_al ——l ]—J
E timing Preset Incremented
, Column )& N ) N+1 X N+2 X
i address ;
E Bus holder X N { n X n+1 X n+2
i N
i |Set address n] {Dummy read] [Read address n]  [Read address n+1}
¥

n: Current data
N: Dummy data
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Busy Flag :

The Busy flag is set when the SED1526 series starts to operate.
During operating, it accepts Read Status instruction only. The busy
flag signal is output at pin D7 when Read Status is issued. If the cycle
time (tyc) is correct, the microprocessor needs not to check the flag
before issuing a command. This can greatly improve the microproc-
essor performance.

initial Display Line Register

When the display RAM data is read, the display line according to
COMO (usually, the top line of screen) is determined using register
data. The register is also used for screen scrolling and page
switching.

The S;ct Display Start Line command sets the 5-bit display start
address in this register. The register data is preset on the line counter
each time FR signal status changes. The line counter is incremented
by oscillator circuit output (in master mode) or CL input (in slave
mode), and it generates a line address to allow 80-bit sequential data
output from display RAM fo LCD driver circuit.

Column Address Counter

This is a 7-bit presettable counter that provides column address to the
display RAM (refer to Figure 4). Itis incremented by 1 when a Read/
Write command is entered. However, the counter is not incremented
but Iécked if a non-existing address above SOH is specified. Itis

!

unlocked when a column address is set again. The Column Addres,
counter is independent of Page Address register. '
When ADC Select comfhand is issued to display inverse display, (he
column address decoder inverts the relationship between RA M
column address and display segment output.

Page Address Reglster

This is a 4-bit page address register that provides page address to the
display RAM (refer to Figure 4). The microprocessor issues Seq
Page Address command to change the page and access 10 another
page. Page address 4 (D2 is high, but DO and D1 are low) is RAM
area dedicate to the indicator, and display data DO is only valid.

Display Data RAM

The display data RAM stores pixel daw for LCD. It is a 33-colurmn
by 80-row (4-page by 8+ bit) addressable array. Each pixel can be
selected when page and column addresses are specified. '
The time required to transfer data is very short because the micro-
processor enters DO to D7 corresponding to LCD comymon lines as
shown in Figure 3. Therefore, muitiple SED1526's can easily
configure a large display having the high flexibility with very few
data transmission restriction. i

The microprocessor writes and reads data to/from the RAM through
I/O buffer. As LCD controller operates independently, data can be
written into RAM at the same time as data is being displayed,
without causing the LCD to flicker.

Do 11 COMO

D1. {0 comt | |
: D211 COoM2

D3 {0 CcoM3
] D4.10 COM4
3
i

Display data RAM Display on LCD
i
Figure 3

RN
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Mp between display data RAM and addresses (if initial display line is 08):

——

]

Line CCM

Page

' address Data address output

0o |- Gy 00 COM 0

: D1 R - R 01 (\ CCM 1

D2 HEHE T N 02 CCM 2

02,01,00 53 R 03 CCM 3

=0,0,0 D4 11 BB Dttt 04 CCM 4

. SEH - IR O COM 5

D6 I 06 COM 6

D7 R e 07 CCM 7

00 08 |Start COM 8

D1 09 COM 9

D2 0A COM10

. 0.0.1 D3 Page 1 08 1/8 COM11

e D4 0C COM12

D5 0D COM13

06 OE COM14

07 OF CCM15

: ) 10 COMT6

t D1 11 COM17

‘ : D2 12 COM18

01.0 D3 Page 2 13 1/16 COM13

X ol Da 14 COM20

D5 15 COM21

D6 16 COM22

D7 17 /comzs

D0 18 COM24

: D1 19 COM25

D2 y 1A COM26

0.1.1 D3 Page 3 18 COM27

R 1, D4 1C COM28

D5 B 1D COM29

D6 1E COM30

’ D7 1E \_/ COM31

1,0,0 DO Page 4 COM S
Columnn |A[D0=0000{01/0203104/050607] == ===~~~ =~ — 4D[4E]4F
address | 2|D0=1|4F |4E4DIACIAB|AARIAE ——————— == 020100
SEGOUT|0[1[2[3[4[5[6]7[-—mmmmm e 77879

Figure 4

’ Display Timing Generator Circuit

This section explains how the display timing generator circuit
operates.

Signal generation to line counter and display data latch
circuit

The line address counter, RAM, and latch circuit of the SED1526
senes operate synchronous to the display clock (the oscillator circuit
outp).mm The LCD drive signal is sent to LCD panel driver output
pin SEGn.

i

The timing of LCD punel driver outputs is independent of the timing
of RAM data input from microprocessor.

LCD AC Signal (FR)

The LCD AC signal, FR, is generated from the display clock. The
FR controller generutes dual-frame AC driver waveforms for LCD
panel driver circuit.
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. Dual-frame AC driver waveforms
(If SED1526 is used in 1/16 duty)

i5 16 t 2 3 4 5

‘.
11 12 13 14 15 16 1 2
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VDD == g m e mmm e e
b SEGn V2 __J: ___________________

) ve T T

B Common timing Signals

The common timing generator circuit uses the display clock to
generate common timing signal and FR frame signal. The Duty
Select command can select 1/8 or 1/16 duty (SED1526). A
combination of Select Duty and Duty+1 commands can select 1/9 or
1/17 duty (SED1526).

Display Data Latch Circuit

Thifv, circuit temporarily stores (or latches) display data (during a
single common signal period) when it is output from display RAM
to LCD panel driver circuit. This latch is controlled by Display ON/
OFF and Static Drive ON/OFF commands. These éommands do not
alter the data.

LCD Driver

i is a multiplexer circuit consisting of 96 segment outputs to

gentrate four-level LCD panel drive signils. The circuit also has a
paig of COM outputs for indicator display.
The COMrt output has a shift register to sequentially output COM
scan signals. The LCD panel drive voltage is generated by a specific
combination of display data, COM scan signal, and FR signal.
’ Figure 6 gives an example of SEG and COM output waveforms.

Oscfiiation Circuit

This is a low power consumption/CR)oscillator having an oscillator
resistor, and its output is used as the display timing signal source or
as the clock for voltage boost circuit of LCD power supply.

The display clock output can be stopped by Clock Stop command to
minimize the current consumption of LCD panel.

¥

Power Supply Circuit

The power supply circuit produces voltage to drive LCD panel at low
power consumption. The power circuit consists of three subcircuits:
voltage tripler, voltage regulator, and voltage follower. The voltage
tripler outputs Vpp -(Vss>2) or -(Vssx3) voltage at Voyr. The
regulator circuit generates Vs voltage using extemal resistor. The
voltage follower circuit changes the impedance of V; to V4 that are
generated from Vs through division with intemnal resistors. (Details,
are explained later.) _

SEDI526 series can drive LCD(@lc usjng on-chip power circuit.
However, the on-chip power circuit is i‘lsfcmfe‘a‘to use for a small
LCD panel and it is inappropriate to a large panel requiring multiple
driver chips. As the large LCD panel has the dropped display quality
due to large load capacity, it must use an extemal power source.

The power circuit is controlled by Set Power Control command.
This command sets a three-bit data in Power Control register to
sclect one of eight power circuit functions.- The extenal power .
sup’pl)& g 'Ei{ of on-chip power circuit functions can be used

simultanéously ¢ followin g explains how the Set Power Control
command works.
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my Set Power Control command]

>
D2 tums on when triple booster control bit goes high, and D2 tums off when this bit goes low.

D! mgms on when voltage regulator control bit goes high, and D1 tums off when this bit goes low.

pO turms on when voltage follower control bit goes high, and DO tums off when this bit goes low.

[pmctical combination examples]

. Voltage Voltage Voltage External voltage [Voltage booster|Voltage regulator
D2D1 DO booster regulator follower Input terminal terminal
;o1 ON, ON ON —_ Used Used
j oo ON OFF OFF — Used OPEN
0 1 1 OFF ON ON To Vour OPEN Used
? 00 OFF OFF OFF ToVito Vs OPEN OPEN

1

To use the on-chip (intemal) power supply only, set Voltage tripler

(D2.01,.D0)=(1,1,1).
To use the voltage booster circuit only, set (D2,D1,D0)=(1,0,0).

If capacitors Cl are insented between CAP1+ and CAPI-, between
CAP2+ and CAP2-, and between Vss and Voyr, the potential
between Vpp and Vss is boosted to triple toward negative side and
itis output at Voyr. Fordouble boosting, remove only capacitor C1
between CAP2+ and CAP2-, open CAP2+, and jumper between
CAP2- and Voyrt. The double boosted voltage appears at Vour
(CAP2-).

" To use the voltage regulator and voltage follower, set

(02,D1,D0)=(0,1,1).

To use an extenal power supply only, set (D2,D1,D0)=(0,0,0).

The booster receives signals from oscillator circuit and, therefore,
the oscillator must be active. The following shows the boosted
potential.

Notes: 1. Thevoltage boosterterminals are CAP1+, CAPI-, CAP2+,
and CAP2-. .

2. The above listed examples are the most practical use to
control each circuit using control bits. Any other setup is
unpractical and omitted in this manual.

3. The V/F circuit alone cannot be used. When this circuit

}  isused, the Vadjustmentcircuit must be set simultaneously.

. (Vec=+5V) Vpp=0V Vpo=0V
(GND) Vsg=-5V ——¥ ____ Vss'=-5V Yy
Vour=2Vsg =10V —— X
Vour=3Vsg=-15V ——L—

Potential during double boosting Potential during triple boosting

g a1
Ayt ¥



D1526 Series

tage ;egulator
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. boosting voltage occurring at VouT is sent to the voltage rcgulatér and the Vs liquid crystal display (LCD) dr_ivc voltage is output. Th;s
voltage can be determined by the following equation when resistors Ra and Rb (R1, R2 and R3) are adjusted within the range of IVsl<IVg g

X
3
Ra
i Rb . .
V5=(1+£ VReG+REF - Rb
N (1. B3+R2-4R2, A
U+ Rreanz - VREG T
+IREF - (R3+R2-4R2)
)
Rb
Y

iere, VREG is the constant voltage source of the IC, and it is’
nstant (VReg=-3.1 V). (VReG=Typel) VreG=Vss(VDp basis)
REG=TYpe2)

e is the voltage regulation current of the Electronic Volume
ntrol Function, and Irgr=2.4 pA if the electronic volume control
gister (32-state) has (D4,D3,D2,D1,D0)=(1,1,1,1,1).

y adjust the Vs output voltage, insert a variable resistor between
2, Vpp and Vs as shown. A combination of Rl and R3 constant
sistors and R2 variable resistor is recommended for fine-adjustment
Vs voltage.

tup eXample of resistors R, R2 and R3:
When the Electronic Volume Control Function is OFF (electronic
volume control register values are (D4,D3,D2,D1,D0)
-(0,0,0,0,0)):

R3 +R2-AR2
Vs - (1 +—-1%TE'R2— )+ VREG weeeesensersreces @
(As Irer = 0A)
e RI+R2Z4+R3=60MQ ..eeeivrrcennee @ ’

(Determined by the current passing between Vpp and V5),

 Variable voltage range by R2: 62t0-93 V
(Determined by the LCD characteristics)
AR2 = 0Q, Vpeg=-3.1 V
To obtain Vs = -9.3 V, from equation (1):
¥ R24+R3 =2 Rl crrvcvecniscrneene @
AR2=R2, Vpgg=-3.1V
To obtuin Vs =—6.2 V, from equation (I):

. Rl +R2 =1 - Rl.ueecsserccrenrncene @
Froin equations @, & and @: Rl =20MQ
R2= 1.OMQ

1 R3 =3.0MQ

he voltage regulator circuit has a temperature gradient of
pproximately —0.17%/°C as the Vrgg voltage. To obtain another
mperature gradient, use the Electronic Volume Control Function
or software processing using the MPU.

s the VR pin has a high input impedance, the shielded and short
nes must be protected from a noise interference.

Vhen the Vreg = Type 2, similarly preset R1, R2 and R3 on the basis
f VReG = Vss.

Voltaqe regulator circuit using the Electronlc Volume
>ontrol Function

e Electronic Volume Control Function can adjust the intensity
b ghis{&css level) of liquid crystal display (LLCD) screen by command
ontrol of Vs LCD driver voliage.

his function sets five-bit data in the clectronic volume control
egister, and the Vs LCD driver voltage can be one of 32-state
oltages.

- Voo
R1 VREG
‘-\AR2 +
0 R —— O Vs
-t ——
IREF
UR Voltage regulation
current
R3

To use the Electronic Volume Control Function, issue the Set Power
Control command to simultaneously operate both the voltage
regulator circuit and voltage follower circuit.

Also, when the voltage tripler off, the voltage must be supplied from
Vout terminal.

When the Electronic Volume Control Function is used, the Vs
voltage can be expressed as follows:

Vs=(l + gg )- VReG + Rer- R cccceeeceececer. @
: (Variable voltage range)

The increased Vs voltage is controlled by use of Ipgr current source

of the IC. (For 32 voltage levels, Alrgr~Irer/31)

The minimum setup voltage of the Vs absolute value is determined
by the ratio of extemnal Ra and Rb, and the increased voltage by the
Electronic Volume Control Function is determined by resistor Rb.
Therefore, the resistors must be set as follows:

(1) Determine Rb resistor depending on the Vs variable voltage

range by use of the Electronic Volume Control.

Vs variable voltage range
Rb = I
REF

(2) To obtain the minimum voltage of the Vs absolute value,
determine Ra using the Rb of Step (1) above.

Rb
Vs
VReG

Ra- r [Vs = (1 + Rb/Ra) - Vec)

The SED1526 series have the built-in Vggg reference voltage and
Trer current source which are constant during voltage variation.
However, they may change due to the variation occurring in [C
manufacturing and due to the temperature change as shown below.
Consider such variation and temperature change, and set the Ra and
Rb appropriate to the LCD used.

VreG =—3.1V10.4V (Typel) Vreg =0.17%/°C

VReG =Vss (Vpp basis) (Type2)  Vreg —0.00%/°C

Trer = —1.2 pA £ 40% (For 16 levels)  lger = 0.011 pA/C
IReE = ~2.4 A £ 40% (For 32 levels)  Irer = 0.022 pA/°C

Ra is a variable resistor that is used to correct the Vs voltage change

due to VREG and IREF variation. Also, the contrast adjustment is

recommended for each IC chip.

Before adjusting the LCD screen contrast, set the electronic volume
contro! register values to (D4.03,02.D01,D0)~(!,0,0,0,0) of
(O,1,1,L,1) first.

When not using the Electronic Volume Control Function, set the
register values to (D4,D3,D2,D1,D0)~(0,0,0.0.0) by sending the
RES signal or by issuing the Set Electrenic Volume Control Register
command.

Setu

-Func

t 4 e A e

]

@
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Setup example of constants whcn-.,Elqctronic Volume Control
Function isused: . f .
{/s maximum voltage: Vs~ -6.2.V (Electronic volume control
register values (D4,03,02,D1,00)-(0,0,00.0))
Vs minimum voltages: Vs =—8.6 V (Electronic volume control
register values (D4,D3,D2,D1,DO)(1,1,1,1,.1))
Vs variable voltage range: 2.4 V
Variable voltage levels: 32 levels
0 .Dctcrmining the Rb:

Vs variable voltage range _ 2.4V
Rb - TRed) 24pA  Rb=10MQ
@ Determining the Ra:
Rb - 1oMQ
Ra"Vsrnax__l —6.2V_l
VREG 3TV Ra=10MQ

According to the Vs voltage and temperature change, equation & can
pe as follows (if Vpp = 0 V reference):
If Ta = 25°C: )
Vs max = (1 + Ro/Ra) - VReg
- (1 + 1 M1 MQ)x (3.1 V)
--62V
Vsmin = Vsmax + Rb- Iper
--62V+ I MQXx(-2.4 pA)
--86V '
IfTa=-10°C:
Vs max = (1 + Ri/Ra) - Vpeg
= (1+ 1 MY/IMQ) % (-3.1 V) x {1l + (-0.17%/°C)
X (~10°C - 25°C)} .
- 557V
Vs min = Vsmax + Rb - Iger
= ~557V + IMQ x {~2.4 pA + (0.022 pA/°C) X
(-10°C-25°C))
5 --820V

¥
3

Command sequence for bullt-In power clrcuit startup

If Ta - 50°C:
Vs max = @ + Rb/Ra) - Vreg
= (1 + I MY T M) % (3.1 V) x {1 +(-0.17%/°C)
x (50°C - 25°C)}
- =594V
Vsmin = Vsmax + Rb - Irgr
= =594V + IMQ x {-2.4 pA + (0.022 pA/PC) x
(-50°C - 25°C)}
--889V

The margin must also be determined in the same procedure given
above by considering the Vgpeg and Iggr variation. This margin
calculation results show that the Vs center value is affected by the
VRrEeG and Irgr variation. The voltage setup width of the Electronic
Volume Control depends on the Irgr variation. When the typical
valuc of 0.2 V/step is set, for example, the maximum variation range
of 0.12 10 0.28 V must be considered.

Whean the Vggg = Type 2, it so becomes that VReG = Vss and there
is no temperature gradient. However, Iggr carries the same
temperature characteristics as with VRgg = Type 1.

Voltage generator for LCD (Voltage fullower)

The Vs potential is divided using resistance within ICand Vy, V3, V3
and V4 potentials are generated for LCD panel drive. These
potentials are then converted in impedance by voltage follower, and
sent to LCD driver circuit.

Because the LCD drive voltage has been fixed to each model, the
display quality may drop in specific duty selected by Select Duty
command. If it occurs, use an external power supply.

Model LCD drive voltage
SED1526 1/5 of bias voltage
SED1528 1/7 of bias voltage

Subsection gives wiring examples and reference parts list when on-
chip power supply is used and when not used.

The built-in power circuit must follow the command sequence given below.

« To start the built-in power
circuit when logic units are
being powered:

Hardware reset
{SR1=SR2="0"

.- e o

Y

Setup of power
control

*After approx. 200 msec

A

Display turns ON.

« To start the built-in power
circuit after release of Power
Save mode:

Release the Power Save
mode. (Static drive is
OFF or display is ON.)

h 4

Setup of power
control

*After approx. 200 msec

h 4

Display turns ON.

* ‘:thn the Set Power Control command is issued, the V pp level signal is output at both COM und SEG terminals for approximately 200 msec.

Any other command can be entered during this period.
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_

hen tuming off the built-in power circuit, observe th

' When turning off the built-in

power supply:

Display “OFF"

Static drive “ON"

Built-in power supply “OFF"

Command AEh 1

Command ASh )

¢ following command scquence to mainyain power save status.

[

Power save
command
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gese‘ Circuit 1 1. Static drive . Off
SéDlSZ6 series chip parameters are initialized when both 12. Clock '3 : Output
SRI and SR2 are set to low.
3

As explained in Section 10.2, the microprocessor should also be

© Initial parameter setup reset when SR1 and SR2 arc reset. The SR1 and SR2 go low only

N when logical low pulses are entered at least 10 microseconds (refer
(. Display - Off to Section for AC characteristics). The normal reset signal appears
2' Duty cycle . 1/16 (SED1526) 1 microsecond after the rising edge of this signal.
3‘ *ADC select - Normal (DO ADC com If the on-board LCD power circuit of the SED1526 series is not used,
': mand is high and both SR1 and SR2 must be low when an extemnal LCD power is
ADC status flag is set) supplicd. If not low, the IC chip may be destroyed by surge current.
4. Read-modify-write . Off When reset, ¢ach tegister is cleared but the present setup of oscillator
5: Power Control register : 0 circuit and output terminals (FR, CL, DO to D7) is not cleared.
6. Initial Display Line register  : Line ! g\; (lhc SdEé)Pg% series c]iocs nc: have a Power-On Clear circuit, both
7. Column Address counter - Address 0 an ;n}llm go low when logic power applies. If not, any
8. Page Address register : Page 0 recovery may fatl.
5. Register data of serial interface : Cleared . The Reset command can reset parameters 610 10 listed above.
10. Electronic control register : 0
i . ‘
, o] 2] eeifilo] 2] 3]
. el elsl————felol1[els[-——F4
COM O
COM 1 FR T — T y2
coMm2 T :I/oo
COM3 1
COMO V2
' COM4 Vs
| 1 vs
COM 5
i COM§ v
CcCoOM7 COM 1 ¥§
V4
" coMms o
] Voo
COM 9 ¥1 .
. 2
COoM 10 COM2 ¥§
COM 11 Vs
COM 12 I voo
| 1
COM 13 SEGO v
¢ COM14 = Ve
COoM 15
- Joo
1 M.
SEG 1 Va
. T N
I {1 Vs
Vs
V4
Va
¥2
% COM -SEG 0 I I Voo
oA
V2
-V3
-Va
Vs .
. Vs
V4
NE
. - ¥2
1
COM -SEG 1 H — Voo
Vi
-V2
-Va
' -V4
Vs

Figure 6




OMMANDS "~

ble 7 lists available commands. The SED1526 series uses &
mbination of A0, RD and WR (or R/W) signals to identify data bus
nals. As the chip analyzes and executes each command using
rernal timing clock only (any external clock is required), its
ocessing speed is very high and its busy check is usually not
quired:

Command set
) Display ONVOFF
Altematively tums the display on and off.

_ [rRAW
AO | RDOIWR| D7 06{ D5 F4| D3| D201 )00

ojt1jot1jottv|0]1 1 1 | D¢

The display turns off when D goes low, and it tums on when D

goes high. ‘

) Initial Display Line
Specifies line address (refer to Figure 4) to determine the initial
display line, or COMO. The RAM display data becomes the top
lin€ of LCD screen. It is followed by the higher number of lines
in ascending order, corresponding to the duty cycle. When this
command changes the line address, the smooth scrolling or
page change takes place.

== |RW
.|WR|D7 | D6 [Ds|Fa |D3|D2 |D1 | DO

o1 o f1 |1 ]o0]As][A3]|A2]|A1]A0
) «  High-order bit

A4 . A3 A2 Al A0 Line address
0 0 0 0 0 0
0 0 0 0 1 1
o' o0 0 1 0 2
3 . .
1 1 1 1 0 30
1 " 1 1 1 1 31

3) Sef Page Address
Specifies page addiess to load display RAM data to page
address register. Any RAM data bit can be accessed when its
page address and column address are specified. The display
remains unchanged even when the page address is changed.
Page address 4 is the display RAM areu dedicate to the indica-
tor, and only DO is valid for data change.

RW
AM|RD|WR|D7| D6 D5 F4{ D3| D2]|D1]|DO
0

1tjJojt1]ot11 1 ]|A21A1]A0

A2 A1 A0 Page Address
0 0 0 0
0 0 1 1
0« 1 0 2
0 ¢ 1 1 3
1 0 0 4

i
T

4) Set Column Address
Specifies column address of display RAM. When the micro-
processor repeats 1o access to the display RAM, the column
address counter is incremented by 1 during each access until
address 80 is accessed. The page address is not chunged during
this time.

R )
A0 | RD|WR| 07 | 06 | 05| F4 | 03| 02 | 01 | o,
0 | 1| 0| 0JA6|As| 4|3 A2 Al R
A6 A5 A4 A3 A2 A1 A0

0 0 0 o0 0 0o 0
o o0 0 O 0 0 1

Column addre
o0 2ddreg
1

0o 1 1 1 1| 79

1 0
—
(5) Read Status
RW
AQO|RD|WR|D7{ D6 |D5| F4 | D3| D2 | D1 Do
0] 0] 1 [BUSY;ADC{OWCFFIRESET{ PS | O | © 0
BUSY:

When high, the SED1526 series is busy due to imcmaj
operation or reset. Any command is rejected until BUSY
goes low. The busy check is not required if enough time
is provided for each cycle.

ADC:  Indicates the relationship between RAM column addresg
and segment drivers. When low, the display is normal and
column address *79-n" corresponds to segment driver p,
When high, the display is reversed and column addres 4
corresponds to segment driver n.

ON/OFF: Indicates whether the display is on or off. When goes low
the display tums on. When goes high, the display mm;
off. This is the opposite of Display ON/OFF commang.

RESET: Indicates the initialization is in progress by SR1 and
SR2 to go low or by Reset command. When low, the
display is on. When high, the chip is being reset.

PS: When low, LCD panel is in Power Save mode.

(6) Write Display Data
Writes 8-bit data in display RAM. As the column address is
incremented by | automatically after each write, the microproc-
essor can continue to write data of multiple words.

RW
AO|RD|WR|D7{ 06 [D5| F4{ D3| D2 |D1|Do

1 110 Write data

(7) Read Display Data
Reads 8-bit duta from display RAM area specified by column
address and page address. As the column address is incremented
by ! automatically after each write, the microprocessor can
continue to read data of multiple words. A single dummy read
is required immediately after column address setup. Refer to
the display RAM section of FUNCTIONAL DESCRIPTION

for details.
RW
AO | RD|WR|D7|D6|D5| F4| D3| D2 | D1 | DO
1 0{ 1 Read data
(8) ADC Select

Changes the relationship between RAM column address and
segment driver. The order of segment driver output pins can be
reversed by software. This allows flexible IC layout during
LCD module assembly. For details, referto the column address
section of Figure 4. When display dutu is written or read. the
column address is incremented by | as shown in Figure 4.

118!
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~|RW RW 7]
g[)‘WR'D7DSDS F4 03|02 |01 | Do A0 | RO |WR |67 | 06 |05 | F4 | b3 |02 |01 | Dg
1joyt1ry0{1{0j10}l0j01{D oj1j{oytjoj1foj1tol1]o
when D is low, the right rotation (nqrhm! direction). When Model D Duty
D is high, the left rotation (reverse direction). —
©) Static Drive ON/OFF 1 1/9 or 1/17
Forcibly tums the entire display ON and makes all common SED1528 0 1132
gu(puts selectable regardless of RAM data contents. The RAM 1 1/33
a

1 is held.

RW
A |RD|{WR|D7| D6 |D5| F4|D3|02|D1]|D0O

olt1]ofl1lof1]ololofo]|D

When D goces low, the static drive tums off. When D goes
high, the static drive tums on.

The LCD panel enters Power Save mode if Static Drive ON
command is issued when the display is off. Refer to the Power
Save section for details.

(10) Select Duty
Selects the LCD driver duty. However, the bias of LCD driver
voltage is fixed when on-chip power circuit is used (refer to

Subsection).
[ R/W]

AMI{RDIWR}D7| D6 | D5{ F4 | D3{D2|D1| DO
o]l 1]oft1]lol+lol1lo]oloD
Model 0 Duty

0 1/8
SED1526 1 1116
0 1732
SED1528 1 1/32 )
(1) Duty+1

Increments the duty by 1. If 1/8 duty is set for the SED1526, for
example, it is incremented to 19 duty. If 1/16 duty is set, it is
incremented to 1717 duty. The COMS terminal functions as
COMB8 or COM 6. The display line of RAM area comrespond-
ing to page address 4, or DO, is always accessed.

o m —_——

(12) Read-Modify-Write
A pair of Read-Modify-Write and End commands must always
be used. Once Read-Modify-Write is issued, column address is
not incremented by Read Display Data command but
incremented by Write Display Data command only. It contin-
ues until End command is issued. When the End is issued,
column address returns to the address when Read-Modify-
Write was issued. This can reduce the microprocessor load
when data of a specific display area is repeatedly changed -
during cursor blinking or others.

RW}
A0 | RD|{WR{O7| D6 |D5|F4 | D3| D2|0D1|Do

of 11011 1 1t1oflofojo1io

Note: Any command except Read/Write Display Data and Set
Column Address can be issued during Read-Modify-Write
mode.

« Cursor display sequence

Set Page Address

. 2
Set Column Address

>
>

Y
Read-Modify-Write
. y
Dummy Read
Y
Read Data

v
Write Data

N
i/ Completed?
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(13) End
Cancels Read-Modify

e dh L TR

e sy

o e e W we

-Write mode and retumns column address to the original address &whcn Read-Modify-Write was issued).

: RW
AQ WR| D7 | D6

05

F4

p3|D2 (D1 | DO

ol 1j011 1

0

1 1 1 0

—

Column address

R

(14) Reset

Resets the Initial Display Line register, Column Address coun-
ter, Page Address register, register data of serial interface, and
Electronic Control register to their initial status. The Reset
command does not affect on the contents of display RAM.
Refer to the Reset circuit section of FUNCTIONAL DESCRIP-

TION.
A0 | RDIWR| D7| D6 {D5| F4 | D3} D2 | D1} DO
ol 1ottt .tjojojo 1 0

The Reset command cannot initialize LCD power supply. Only
RES (that scts SR1 and SR2 to low) can initialize the supplies.

(15) Set Power Control

Selects one of eight power circuit functions using 3-bit register.
An external power supply and part of on-chip power supply
functions can be used simultaneously. Refer to Power Circuit
section of FUNCTIONAL DESCRIPTION for details.

RW
A0 | RO|WR|D7| D6 | D5} F4| D3| D2 | D1 | DO
of1]jo1}041 1}0|D2}|D1}|00

3 LS A
When DO goes low, voltage follower tums off. When DO goes
high, it tums on. «
When D1 goes low, voltage regulator tums off. When D1 goes
high, it turns on.
When D2 goes low, voltage booster tums off. When D2 goes
high, it turns on.

(16) Set Electronic Control

Adjusts the contrast of LCD panel displiy by changing Vs LCD
drive voltage that is output by voltage regulator of on-chip
power supply. . e

This command selects one of 32 Vs LCD drive voltages by
storing data in 5-bit register. The Vs voltage udjusting range
should be determined depending on the external resistance.
Refer to the Voltage Regulator Circuit section of FUNC-
TIONAL DESCRIPTION for details.

This command is valid only when voltage regulator circuit is
turned on by Set Power Control command.

RW
A0 | RD |WR|D7 | D6 |D5| F4 | D3 [ D2 | D1 | DO
ol1]ol1]o]o{D4ajD3|02|{01]D0

} Return

0 (3 0 & S OC

N
t— Read-Modify-Write mode is selected. L— End

D4 D3 D2 DI DO Vsl ]
0 0 0 0 0 Low

0 0 0 0 1

0 0 0 1 0

L l

1 1 1 0 1

1 1 1 1 0

1 1 1 1 1 High

Set register to (D4,D3,D02,D1,00)-(0.0.0,0.0) to suppress elec-
tronic control function.

(17) Clock Stop
Stops clock output at CL to reduce current consumption.
RW
A0 | RD |WR|D7| 06 |D5| Fa |D3|D2|D1|DO

(VN (VI oj1t1011 1 1|D

Clock outputs when D is low, but clock stops when D is high

(18) Power Save (a combination with Static Drive command)

Sets LCD panel in power save mode if Static Drive ON is issue

when the display is off. Power consumption drops powe

consumption level.

When LCD panel enters Power Save mode:

(a) Both oscillator and power supply stop.

(b) LCD driver stops, and segment and common driver hav
Vpp level output.

(c) External clock input is disabled, and clock output is set
to low (at CL).

(d) Both display data and operation mode before issue of
Power Save are held. .
(As the power control register is cleared, the Set Power
Control command must be issued again after the Power
Suve mode has been released.)

(¢) All LCD driver voltages are fixed to Vpp.
The Power Save is released when the display is tumed on
when Static Drive OFF is issued. If extemal voltage driv
resistors are used to supply voltage to LCD panel, curre
passing through resistors must be cut off. An external pow
supply must be tumed off if used: its voltage must be fixed
floating or Vpp level.

* When the SED1526 fumily is operating, the internal sta!
data set by commands is held. However, the intemal st
may chunge due to an excessive ambient noise. The puck:
and system noise generation must be suppressed or 1 10
protection design must be considered.

We recommend to periodically refresh the intemal st
data to prevent a spike noise and other interference.
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— SED1526 Series Command Table
3
C nd Cods — Function
» Lomma AQ WH|D7 |06 |D5]|D4|D3]|02] D1 D0
WONIOFF ‘o 110} 110} 1] 111} 0 TumnsonLCD panel when goes
i 1 {high, and turns off when goes fow.
m Display Line 0 1 1 1 ] 0 |lnitial display address Specifies RAM display line for
¥ COMO.
(3) Set Page Address 0 1o} 1 1 1 |Page address |Sets the display RAM page in
_|Page Address register.
mumn Address |0 0 |Column address Sets RAM column address in
Column register.
5) Read Status 0 Status 0| 0 | 0 [Reads the status information.
(6) Write Display Data | 4 Write data Wiites data in display RAM.
(7) Read Display Data 1 Read data Reads data from display RAM.
() ADC Select 0 1 0 1 0 610 0 0 |Sets normal relationship between
. 1 |RAM column address and seg-
ment driver when low, but re-
! verses the relationship when high.
(0) Static Drive ONJOFF | 0 1loj1lo|lo] 1] 0] 0 |Nomalindicationwhen low, but
. 1 |full indication when high.
(10] Duty Select 0 10|10 1]0] 0] 0 |SelectsLCD driverduty of 1/8 (1/
i 1 ]16) when low and 1/16 (1/32)
' when high.
{1 11 Duty+1 0 1 0 1 0 1 0 1 0 | Selects normal LCD driver duty
b 1 |when low, and selects the duty
added by 1 when high.
{12) Read-Modify-Write 0 1 1 1 0 0|lO0}]oO 0 {Increments Column Address
: counter during each write when
. \ high and during each read when
- low.
(13) End 0 1111101 ]1] 1] 0 [Releasesthe Read-Modify-Write.
(14}r Reset 0 11 1 1 0. 01O 1 0 |Resets internal functions.
(15), Set Power Control 0 1 0 1 1 0 |Power control |Selects various power circuit
. functions.
(16); Set Electronic Control | 0 1 1 0 { O |[Electronic control value Sets Vs output voltage to Elec-
tronic Control register.
(17) Clock Stop “lo 1t ]1 {110} 0] 1] 1] 0 |StopsclockoutputatCLwhen
1 |low, and stops clock when high.
(18)' Power Save - -l ~-ft=-1=1=-1-=1]=1 - |Acombination of Display OFF and
Static Orive ON commands.

Note: Do not use any other command, or the system malfunction may result.

?
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