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Mitatha Advisor

This project propose a Wireless EPROM Emulator that is mdstly used in EPROM's

function simulation of microcontroller system. It is used to store ontrolling program and

control device functions

Additionally it is easy to download the program from micro&lomputer to this EPROM

Emulator . So it is suitable for testing the frequently modified and dgveloped program
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Frequency-Shift Keying (FSK) fwdnmafa enwdzasdygnommdasiuanfeumudoynim
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.y o ! | v v o ' .
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[
Line Signaling

Modulation Technique frate,bauds Bit rate , bps
FSK n(300) n(300) ‘
Dibits n(1200) 2n(2400) :
Tribits n{1200) 8n(0600)
Quadbits n(1200) 16n(19200) |
’ !
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180° Phase
shift
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210 ueinadygnoidt igninefia PSK |

Phase Amplitude Modulation (PAM) Wumefefifennmsmaerygnameqeniifinnn
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mafin PSK uay AM dhéneiu vl ldsanndsgean fesnansodeindoyaldte 16 wmshariu
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2.4 anilpunsmuaaslulaseaulmsawaiiundwidtnasins 51

24.1 Uy |
I I [4 a A . . R A \hJI a € a
Tulasraulnsamasuundwien (Single Chip Microcontroller) €aNiATAaNWIABIULLN

11 o
fnadnlasusnliluunessmn (ntergrated Ciruit) endwifenfivansaadmiomauey
aﬂnimauq TRTLLLTG mevﬂ‘zimmmmuuTﬂ‘iLmsummumsmqm‘im@numaam‘i Iulaseau

TnsaofunLwidenasge Mos-51 Suldun wed 8051 un 802 uT.ﬂiaamua"mmé‘al.mnmq

ﬂuLW HIN| Lﬂﬂua Uﬂ\W]’ITN
4 y ; !
TN 2.3 Iﬂiﬁ?ﬁ’l\]'ﬂaq MCS-51 WULGNN# ?
Device | ROM less | EPROM | ROM | RAM | 8 Bit | 16 Bit |Programmable| UART | Serisl | Globat [1DMA | A |interrupt| Power
Version Version | Byte | Byte | YO | Timer/ |Counter Arvay Expansion| Serial | Channels | Channels | Sources/ | Down
Ports | Counters|  (PCA) Port (SEP)| Channel | * Vectors | and Idle
Gso) (4 Modes
8051 8031 . K |18 ] 4 2 v . 6/5
80S1AH | 8031aH |g7sinsrsi| ak | 128 | 4 2 v 65
BH
8052AH | 8032AH | 8752BH | 8K | 256 | 4 3 v 8/6
socsiBH | socaBH | srcst | ek | 128 | 4 2 v 6/5 v
socs2 | socx . 8K |-256 | 4 3 v 8/6 v
83CSIFA | 80cSIFA | 87csIFA | 8K | 256 | 4 3 v v n v
83CSIFB | 80CSIFA | 87Cs1FB | 16K | 256 | 4 3 v v 141 v
gacisua| socisua | - K | 256 | s 2 v v 2 19/11 v
soc1sB | - NEE 2 v v 2 19711 v
sacisac| socisuc [ - sk | 256 | s 2 v v 2 19711 v
soctsp [ - - | ass | 7 2 v v 2 1711 N
g3cas2 | socasz | s7cas2p | 8K | 256 | 5 2 N o v

anmynidasaedmiasuanfncaifvialanavredlulashoulnsamaSudanuailu
@is¥ne MCS-51 wuil ROM v5e RAM muburhle B i ROI\!I ajmeluanfhuesosls
vﬁaﬁwLflu'iuﬁﬁmhumméwzim%ﬁﬂﬂmmuﬁLﬂuuuu EPROM auifhuwedorls wananitlummatis
srwandblasranlmawetuehsne iadmiusmiduiayamin 8 fvatfiyn (8 Bit VO Port)
i Timer/Counter 71 16 Ifiga (16 Bit Timer/Counter) uazifouenigniciatiRane Bn vl
sl,%mmsnLﬁan‘l‘?s’lﬂmﬂaﬂmaLaa%l.wiazma%‘lﬁmmsﬁunﬁ‘l%qm\lﬁaahd:’ﬁ?;tm MCS-51 wadlaw
13 Intel Smevhemidhiuwy 8 v mnaﬂmu'hdfauﬁﬁmu‘lum‘iﬁ?mm (Arithmetic Logic

Unit, ALU) ae¥namgegatiay 8 in ;
i

2.4.2 MCS-51 9961608

e gummivagas AND, OR v3arh Complement ﬁauuuﬁﬁ:: 8 iin uat 1 i
i
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e s EiumhuesdlsunIN (Program Memory) Fafmisamud i lEdmsy
ignendafiarli MCs-51 vnomlégeqe 64 Alalnd (64+1029) idenlsunsseny
aumavnemldann i

o samneafiumbuandlay (Data Memory) Fawmbedmiudiutaya g
mahazaslsunsalfgegm 64 Alalu |

o Tu 8051 wae 8751 Amhwenuddamulusunsudmion 4 ﬁ‘@uw‘ (u 8052 wa 8752
fmbwenuddmiulsunssidnon 8 Alak) BEMENATIN vhbidiaasiamizy
mlsunmagmaen  TLTarNeRmaadnupsdyaMIUn MM
vanash hauRemaaldenn

e SwoSouLu (Parallel Port) smiudayaiduareandming 32 fn Aayausazim
udeseetarin .

o %93 Timer/Counter 1151¢ 16 in 2 A (8052 & 3 @) ﬁ'mu‘lﬂwumhm f 4
Tvna !

o i Univesal Asynchonus Receiver Transmitter (UART) ﬁm%uﬁﬁaa&amgnm,l,uu
Full duplex fimsnanidenguiunmsfudedayals 4 !

o funasnifiedyanuzedadanemanauzadisunsy (Inten:jupt Request Hignal) 6
uvie Feshansoymanaglan ivoumeuauasmatadavaz et 5 dumia
o msnienmavnemliatlulvaees Idle was Power Dowd Szl
Inlumarhom
Fonndadsonam Sl MCs-51 Lﬂuﬁﬁauﬁwm‘lﬂum‘smuqzj‘szuué’mTua'iﬁ QUGN
sananusy3lwnsasaiden (Single Chip) 210 40 1 @H’dﬁuﬁqmuﬁqaanl,l,uu‘lﬁimuﬂy’mmﬁ
awaiEn waslinseraseuniaRamaia e bifudensaantiymissdygnosunu
winmfiasth Mcs-51 sliemldduinsdiasdmnuasinenudilaflediriuaasdszneves

MCS-51 @erauudateazdaulisunawsmuaumanemliiulumadaims

H

2.4.3 lassad Y04 8051

¥

muln 8051 avLisnaudaeinn (GATE) shae) i AND, OR, NQT Fanmmaasgniian

panuu WTvehishes) 19 2993naeEeE (Instruction Decoder), ’N’«J?ﬁ%@ﬁmmmmﬁm lasa

H

drumaluaas 8051 axlsznaudaediuehes) degy
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INTO INTY 1KRCM i
(83C154) 2580ytes | 9552 1] 80CE2/83C154
‘ (80C52) || axnom |socsa RAM B3C154 TIMERH, [~ T2, T2EX
4-——173 N 80CS1
INTERRUPT 128bytes TIMER| | 1
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r 13
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[
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BUS SERAL | TXD
osc CONTROL 4VOPORTS PORT |e—RXPD
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-
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U 2.12 Taseetamelln 8051

2431 3y (CPU) viadhussnananma dniiimifidhedygmenugatums
Godarfudmdu Wu dygadmiunmsfadetimbuensd, qunsoifiddays, dumuguns
Fodomz, dmeuaguiia Wieu z‘i’rgr:mmmuquﬁa:gnﬁ%’mmnmmamﬁé@hé‘amuﬁﬁmsﬁmum\ﬁ

[ X Y A v v A v o ¢ . A ‘Ly °
wavaedygoavsnavdaiudygnowinianmaneddiame  (Walipne  dwvhom
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v ¥ [} A d ! a 3 a . .
TudgfalsneumedmtaedndaumiltnGanh  dvediaendasuarasdn  (Arithmetic

]
A o

Logic Unit) Jovimifitunsssnanadoyn ity mstan, au , gos, w3 iLé’qmwaé’w%ﬁhlé*lﬂLﬁu‘l’i
Lidsanet Wiambhuesidains

2432 wheemue (Memory) Alidwiufiutayge mahdayablhmboana
TEuni madien (Write) wasmahdayaaanainmbeansdiFunh miew (Read) msfindariy
wheanNSRsaasfidygo 3 ngx fe \

24321 UadesEvAneduifdaImsfinda T 8051 asfidiafiumice
ailsunussmiueadiayaligeganiinas 65536 huvmis Fombsatlaehumiseien a1
Ui man 16 Lau |

2.432.2 Soyatiavem viadeutumisuanid

24.32.3 Sygnoumuau felSombesiievanineem wiadou
Taya ﬁrytmmméwfymgna%qmmn'minamsﬁ’ﬁﬂaaﬁwé"aﬁdmmnwmaﬂ?mﬁﬂﬂstmiu

2433 gUnIniBunnuazio iy Lﬂudquﬁsl"ﬂumsdﬁésgav?im‘%aaanmn 8051
e Wensnan@nderfumenentd gunseimenillaun ‘
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24331 VO Port Sufidmiusudstayaidh vi3aganané 805t i
4 wosn usazwamsiuditayalrados 8 fin mawa%mz‘l%mu‘lﬁmnnfi]:wﬁaaaha i PO, P2 aY
Wamiudsidumisamiusdfigasmsfinda

24332 Timer 0, Timer 1 Shiamitfisnsnagimuaiihmeismom
edafisaanmenan viannmel 8051 A6 ;

24333 wasoynn (Serial Port) meemuaz@endoyavasdiyiunas
aaynssauuiuy 8 fiv usitayassgnaiaanain 8051 fioetmmem TXD' uas uMTSudayaiariy
fiaetvmon RXD udhinduadis 8 nideiigemuanilinudely |

244 MINOMNLANINIDY 8051

WiLeNEIwed 8051 whmesdnwoiems e 2 wuy e

2441 wheamsdllsuns (Program Memory) hidwfidiiusndslupies
PIFADY (Machine Language) dadmamslek 8051 vhaw e 8051 Léuﬁwqwuﬁaxd1u§1'a§a‘?iLﬁu1u
wuhUﬂ'nmhﬁl,’ﬁ"l\lﬂna@ﬁﬂmé"qLLé")ﬂ%'Nﬁtutmmﬂ')uqud')uvha‘“] mum'ﬁauzu mhpeNEui
uiuuusen (ROM:Read Onry Memory) %ﬁ’i‘.ﬁ‘ﬁ')"l\‘lﬂﬁﬁ‘l\‘l‘luﬂ8134‘?1‘134%1‘51:11‘3@5'\%0Lffltlu‘f'l’aagaa\‘i\lﬂ
Tumhsamuduuuile dunimambhseskiiaEadud 0000H ity OFFFFH Solusumnia
0000H - OFFFH smian 4 Alalwt snansnidienlsriaelésaatiagmenamlamelu sos1 theiaams
Wmhuemudimelu 8051 Alvtlouasan “1” Wil EA 109 8051 uithdaenmlfmieanudime

vanfiaaadn 0" Whiin EA davmbeemsdfishumis 1FFFH - OFFFFH avinsdiaagmean
1

BHLOERT
{
1
PROGRAMMEMORY DATAMEMORY
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FFFFH FRFFH:
S
EXTERNAL 1
\ . \
INTERNAL
FrH:
EX=0 w1
INTERNAL,
00! 0000
.___t ____________ J T ’A '_...
R W

1
A

U7 2.13 mademheanadeas 8051
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MCS-51 wa' 8031, 8051, 8751 axillassouasaidendomilanfuynussrng udtazuaneafiud

® 3031 a¢lisl ROM mwm 4 Alalwiagmelu wwiadliminemailiunsdiogmenantia 64
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Rl emgndanmedenld RoM Pifaudayldumaumsnaa

e g5 a:dl ROM mia 4 filalwiuwy EPROM agmeu sansndetlusunsudndsadtuldiog
TnuWie3nelusunsa EPROM %aazazmnmnfcim%unﬁﬁwuﬂﬂmn‘sa{

2442 whuawiweyn (Data Memory) FhamineasiFaminin, i
foye  whdnanldbmlummriemahem whsemsdsaonisufuiuy  Random  Access
Memory (RAM) So¥aymasgunaluilaifinasdont wheamauniasiiag 2 dw dawun
avarflun 8051 mim 128 nfidumis 0H-7FH ditesnydaagmeveniug 64 Alalu 7

@il 0000H-OFFFFH

2.45 dmilaenssngag 8051 i

8051 9¥U3390¢/W29937IMNL Dual Inline Package (DIP) drygywamnmeluazsianang

] ‘J 1 I.yl v
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i
Pro T \_/J 0pVvee
P1.1 42 39 p POO
P12 43 38 p POA
P1.3 {4 37 P02
P14 5 36 o P03
P15 {6 35 p P04
P16 7 34 0 PO5
P17 48 33y P0G
RST J 9 § 32 p P07
PaO/RXD 10 2 31pEA '
PSIMXD 411 2 B0pAE |,
Ppa2iNlO 412 § 29h PSEN
P33iNTI 413 F 28pP27
P3.4/T0 { 14 2rp P26 '
P35M1 15 26 p P25 '
P3. 6IWR 16 25 p P24
P3. 7IRD 17 247 P23
XTAL2 C 18 23 i P22
XTALY 4 19 22 { P21
vss d 20 21 j P20

U 2.15 ndfyanouzas 8051

2.4.6 MUY 8051

AoxRme e TGEn e (Hardware) ﬂisriamﬁma&hmﬁm‘lﬁlﬁ%
sousluunmvdamdiisaduruiilinasfwasyinmuemaendu Tu sosi. fuwiun §liacdaaden
Tusunsufhamsnieiins Joadlugessaegm 2 Fulfhwshoenudnlsso Program Memory us
édsnas 8051 salsznendng 1, 2vde 3 wiudruseuusdolivnomesls

dodatlowtiuelity 8051 dafhs Power on Reset dantjaedimaddniaiu ms
ynamilu 8051 avinanufen Program Counter Svaeifwnsasils (Counter Circuit) dardhuymia
mhueisunmadlinti (Bus) venoae 1 titiinng 16 on shduimiaga il 4
nndﬁmﬁu‘ﬁﬁ Program ADDR Register fihwasasuan (Latch) iaua%uﬂudw'mwmwm&lmm
1 seUmngfiowls 16 Tn vaneiay 2 mtﬂummmmwmUmmmwsnwaomn‘sm eI
essEn 0000H misenadidmitlisunsasdan{iifiv RoM ma‘lu?ﬁamuuan 8051 laeims
Houanmzanindniufi 8051 memn EA Gudeatfudau Timing and Cortrol yhfifuasaanen
Vel (Decoder) wihaadyannieuguea U flawdyqnueein 0 dnlufin EA auflumadonld
ROM mebs 8051 Tnefhoas Timing and Control axefadtyqnodlylifs: Rom metuliidedioyefi
Lﬂuﬁwé}amnmlmﬁqﬁqn’%ﬁqaﬂ'w‘hLmiwaqﬁﬁﬁqnﬁammaﬁﬁwmr_umj 2 ipyan ROM azgnay

udfaifevanenas 3 AiGund Intemnal Data Bus udnhluUifiulif Instruction Register (Wwasas
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Latch) thadialul¥ifaees Timing and Control Y‘iwnﬁnam‘sﬁﬁuﬁfamugumsﬂmuﬁ*m‘a’;m )
Y hdaughndiudndsviests lunsdiiden RoM mevan 8051 Teetlendygnoisadn 1 dhluit o
EA 992983 Timing and Control dedyqnasliltiwan 0 uaswada v Wedendunianion
aiemanaiay 2 eaniUEwheessimenian mnﬂv’uqsdwwﬁaa‘{aﬁLﬂumé’ané’mﬁwmm
wasa 0 1t Internal Data Bus udifiuf Instruction Regirter wavnamda lmslaunausmen
Swn ROM melu ﬂ‘liﬁ‘ld‘lﬂ%‘ﬁ’ldﬁdﬂ"\@hLWl‘u'.\'mﬁ')EJﬂ’l‘lN%i‘l\lﬂﬁmﬁ')&lﬂ’l‘luii‘lLLé")d‘lW?fasgaﬁLﬂu
fndandudandiulsly struction Register Gunifutasweims Fetch Fetch Cycle) Fdiply
ufiugonaemanommadnd  Bonh Execute Cydle dudnuedelumsmnnldsmaes
Accumulator MndayaNNMEANNG Data Memory mulu RAM iy 23H 2433 Timing
and Control favdedyqnodlyi Instruction Register saenehuwmioiquenid 23H aaluda
Internal Data Bus tdwhfaxalthfu'4f RAM ADDR Register ila#isymimminnud RAM
% Timing and Control quiol¥ RAM da‘ﬁ'auaﬁl,ﬁu\lfﬂwmumwslaiw'hl,mm 23H asntl
Internal Data Bus wdwhfesalUdiuls? T™MP1L (03 Lath) mnummnmaaﬁ Timing and
Control fazadynmeliia Acc Tiaeliayaantls TMP2 (2943 Latch) 'mﬁ ALU #afiwasasta
shnmdmumadandas won au gos w9) uasdenansavihammatadn (AND, OR, NOT,
XOR) aghmsuanazain TMP1 uay TMP2 henefiu waﬁwﬁﬁ\lﬁasdalphu Internal Data Bus
ndulUifuds ACC PSW (Program Status Word) ssvimiffifiusnmissadniasmavhonlu ALU
shseodwimsuaniiendu 8 In Fuevinbitvmidils pSW gn SET 1
mavheminamarih e LSRR A9 'Timing and Control
tLasé‘tytmmﬁﬁ%’wﬁm351\'15\1ﬁué‘mtymmﬁmﬁﬂ%’mmmmq Oscillator ¥ lmavhamsinae Wil
s uiwan idanuuu i) ,
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(a) o [z [ s [ s5] 88

(A) t-byia, 1-cycls Instruction 6.9 INC A

READ OPCODE. El
XD
N0 BITE

(b) [l

s m]s|u]nu]w

(5 2Dyt 1-CYCID IOWUOION, 6.0.ADD A ¥osie i

— READ OPCODE.
READ NEXT RRAD NEXT OPCODE AQAN 1

(c)

w]elo wlw n]ly 2] o u]e]s]

i
o el
{

READ NEXT OPCOCE AGAN __;

@ WM@{% Row
i
81 62 |3 |se |6 |80 CREREEI K] .
DIV byia Devemt '°°"| Lol
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U 2.16 ygumanamrasmAauLLee

[

fdausiendenas 8051 arlfinamiem 1, 2 o 3 ‘1cmﬁa°ﬂaam‘%'a;q (Machine Cycle) U&2
whiuedasunnle 1 lndsaneiancliiom 12 lnfcvesdygosnfim sbudasidenag
8051 avlfinmmavinam 12, 24 e 36 \1‘15Lﬁammﬁtytmmmﬂmﬁ’um Li@iaz‘lfm,ﬁammtﬂ%"aaazgn
usaandhu 6 State Ao $1-56 udiay State axiszneudne 2 InArvadniyonfim ulsdausn

vBuna 1 (P1) uaclndiodt 2 Gunwia 2 (P2) LLGiazLWaam"waumm}nmé’ryrmmmﬂmﬁwau
'mawmﬁrytmmmﬂmﬁa;jﬁm‘lﬂé’ﬂugﬂ din 8051 vhamacianas 1 \165Lﬁzj'ﬂauﬂém 1993 Timing
and Control avaiuifnnms ALE sansn 2 laiaiita Fewch fdadnly 2 afadua faSnomeun

ko,
MY 1M ALE !

247 Hayawwsraigaimds
h:gﬂtﬂuﬂqﬂ'gmmﬁwm 8051 (MCS-51 Instruction Set Descript]ion) u%an'?'l 1 Wt
st (Mnemonic Code) Tiovniema 8051 uarluudanti 2 axfudnadtnelasdasasmanamlu
Lwiazﬂ'wf'il’o?;as‘jﬁw%'w'naodwahw 7.umsﬁjuuTﬂmnsummuaﬂtwuu?m@imLmé'm‘naau?mnﬁ 2
andem aefiewsuiantt 1 whihs ﬁaﬁwé’q'ﬁfaam'wLfluﬂsﬂm?'lmuﬁndwquﬁqL?”Jﬂamsﬁmu\lé’fmu
a50 Iusamdousiaedassznaudag 2 dawm fe .
2471 Maaiums (Operation Code, OP-CODE) Lﬁuﬁﬂﬂaqﬁqﬁnmﬁuanﬁq
mahamzas llastwsigsizes 'iﬁaoiwLﬁumsfvmxtﬂuﬁﬂummé’qnqwmw:fam 2-4 GANIUALA
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|

v s a i v y ° : [~
2.47.2 Fagneniiiums (Operand) Wudnil 2 seamkarfegoed Tudauttaniu
q d s A | % v I.J s v ° A
gaapshimaiiuantvduiiavgnendiums dnwasmatenidayalaevnlismiuneneshewihd
InmeTiiAAaae viedanmaiiumbaaadiiu MCS-51 asiguuy i

Destination ,Source

. v, e |'/ [v] ‘ [v) 1 12 “a [

mydeulsunTumsussusNUaTine Mo mERSnIaEETin o Waasiaes

- y .’$ (3K . . [v] 1 o~ € o ' H v, e c'/ ¥
YnOUMNMATu LmnauﬁazmLaﬂﬂmmumnm’:‘lﬂ‘lﬁﬂauwamasmmr%éfmLﬂﬁuumamﬁﬁw

1 y y : 1} W ] ’:
Funmiesaaduneu wamdudasmdaziinniesasmaiaclisime

i

ARITHMETIC OPERATIONS

Mnemonic Description I Byte Cyc
ADD ARn Add register to Accumulator 1 1
ADD Adirect Add direct byte to Accumulator 2 1
ADD AQRi Add indirect RAM to Accumulator 1 1
ADD A #data Add immediate data to Accumulator 2 1
ADDC ARn Add register to Accumulator with Carry 1 1
ADDC Aditect Add direct byte to A with Canry flag ‘ 2 1
ADDC A@Ri Add indirect RAM to A with Cany flag 1 1
ADDC A#data Add immediate data to Awith Carry flag i 2 1
suBB ARn Subtract register from A with Borrow LI 1
SuUB8 Adirect Subtract direct byte from A with Bomow } 2 1
SuUBB A@Ri Subtract indirect RAM from A with Borrow 1 1
Suss A#data Subtract immed. data from A with Borrow ! 2 1
INC A Increment Accumutator I 1 1
INC Rn Increment register 1 1
INC direct Increment direct byte 2 1
INC @Ri Incriment Iindirect RAM 1 1
INC DPTR Incriment Data Pointer 1 2
DEC A Decrement Accuttator HER A
DEC Rn Decrement register 1 1
DEC direct Decrement direct byte i 2 {
DEC @Ri Decrement indirect RAM 1 1
MUL AB Multiply A&B ;1 4
Div AB Divide Aby B 1 4
DA A Decimal Adjust Accumutator T 1
LOGICAL OPERATIONS !

Mnemonic Destination ! Byte Cyc
ANL ARn AND register to Accumulator l- 1 1
ANL Adirect AND direct byte to Accumulator 2 1
ANL A@Ri AND indirect RAM to Accumulator 1 1
ANL Afidata AND immediate data to Accumulator f 2 1
ANL direct A AND Accumulator to direct byte 2 1
ANL direct#data  AND immediate data to direct byte |- 3 2
ORL ARn OR register to Accumulator 1 1
ORL Adirect OR direct byte to Accumulator t 2 1
ORL A@Ri OR indirect RAM to Accumulator 1 1
ORL Agtdata OR immediate data to Accumulator 1 2 1
ORL direct A OR Accumulator to direct byte 2 1
ORL drect#data  OR immediate data to direct byte 3 2
XRL ARn Exclusive-OR register to Accumulator 1 1
XRL A.direct Exclusive-OR direct byte to Accumulator 2 1
XRL A@Ri Exclusive-OR indirect RAM to A 1 1
XRL A #data Exclusive-OR immediate data to A 2 1
XRL directA Exclusive-OR Accumulator to direct byte 2 1
XRL direct#data  Exclusive-OR immediate data to direct b3 2
CLR A Clear Accumulator 1 1
CPL A Complement Accumulator 1 1
RL A Rotate Accumulator Left 1 1
RLC A Rotate A Left through the Carry flag j 1 1
RR A Rotate Accumulator Right 1 1
RRC A Rotate A Right through Carry flag {1 1
SWAP A Swap nibbles within the Accumulator g 1 1

U 2.17 gaddae 8051
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mps
refative to first byte of the lollowing Instruction.
All mnemonics copyrighted © Intel Carporation 1978

DATATRANSFER
Mnemonic Deecription Byte Cyc
MOV ARn Move register to Accurmulator 1 * 1
Adirect Move direct byte to Accumulator 2 1
MOV AQRI Move indirect RAM to Accumulator 1 1
MOV Addata Move immediate data to Accumulator 2 1
MOV AnA Move Accumulator to register 1 I 1
MOV Rn,direct Move direct byte to register 2 2
MoV Rn,#data Move immediate data to register 2 1
MOV directA Move Accumuilator to direct byte 2 1 1
directRn Move register to direct byte 2 2
MOV directdrect  Move direct byte to direct 3 2
MOV direct @RI Move indirect RAM to direct byte 2 2
MOV direct#data  Move immediate data to direct byte 3 2
GRIA Move Accumulator to indirect RAM 1 1
MOV GRidirect Move drect byte to indirect RAM 2 4 2
MoV @Rifdata Move immediate data to indirect RAM 2 1
MOV DPTR#data 16 Load Data Fointer with a 16-bit constant 3 1 2
MOVC A@A+DPTR  Move Code byte relative to DPTR to A 1 2
MOVC AQA+PC Move Code byte relative to PC to A 1 t 2
MOVX AGRI Move Extemal RAM (8-bit addr) to A 1 2
MOVX AQDPTR Move Extenal RAM (16-bit addr) to A 1 2
MOVX CRIA Mave A to Extemnal RAM (8-bit addr) 1 2
MOVX GDPTRA Move A to External RAM (16-bit addr) 1 2
PUSH direct Push direct byte onto stack 2 2
POP direct Pop dlrect byte form stack 2 2
xCH ARn Exchange register with Accumutator 1 1
XCH Adlect Exchange direct byte with Accumutator 2 1
xCH AQRI Exchange indirect RAM with A 1 1
XCHD AQR Exchange low-order nibbie ind RAM with A 1 1
BOOLEAN VARIABLE MANIPULATION
Mnemonic Deacription Byte Cyc
CLR [o] Clear Carry flag 1 ] 1
CLR bit Clear drect bt 2 3 1
SETB [o] Set Carnry flag 1 1 1
SETB bit Set direct Bit 2 ] 1
CPL c Complement Carry flag 1 ] 1
CPL bit Complement direct bit 2 1
ANL Cbit AND direct bit to Cany flag 2 1 2
ANL [ AND complement of direct bit to Carry 2 l 2
ORL Chit OR direct bit to Carry flag 2 2
ORL C1bit OR complement of direct bit to Carry 2 2
MOV C/oit Move direct bit to Carry flag 2 1 1
MOV bitC Moave Canry flag to direct bit 2 ] 2
PROGRAM AND MACHINE CONTROL 1
Mnemonic Description Byte 1 Cye
ACALL addr 11 Absoiute Subroutine Call 2 2
LCALL addr 16 Long Subroutine Call 3 . 2
RET Retum from subroutine 1 2
RETI Retum from interrupt 1] 2
AMP addr 11 Absotute Jump 2 2
LIMP addr 16 Long Jump 3 ! 2
SJMP rel Short Jump (relative addr) 2 2
JmMP @A+DPTR Jump indirect relative to the DPTR 1 1 2
NZ rel Jump if Accumulator Is Zero 2 2
LIINZ rel Jump if Accumulator is Not Zero 2 2
LC rel Jump it Canry flag is set 2 1 2
UNC rel Jump if No'zarry flag 2 2
PROGRAM AND MACHINE CONTROL (cont.)
Mnemonic Deecription Byte
J8 bitred Jump # direct B set 3 i cf
JNB bit el Jump if direct Bit Not set 3 f 2
J&%E El&r't,al , “ump i dredt Bilis sal & Ciea b 3 1 2
ectrel Compare direct to A & Jump if Not Equal 3 2
CINE Addatarel  Comp. immed. to A&Jump if Not Equal 3 & 3
CINE Rn#datarel  Comp.immed. to feg &Jump if Not Equal 3 2
CINE @Rid#data.rel Comp.immed.to ind.&Jump if Not Equal 3 2
DINZ Rngel Decrement register & Jump if Not Zero 2 2
DINZ direct. ret Decrement direct & Jump if Not Zero 3 2
NOP No operation 1 1
Notee on data addressing modes:
Rn - Working register R0-R7 ;
direct ~ 128 internal RAM focatlons, any 1O pot, control or status register
ofl ~ indirect intesnal RAM location addressed by register RO or R1 ¥
#data - 8-bit constant included bn instruction N
#data 18 - 16-bit constant included as bytes 2 & 3 of instruction
bit - 128 software flags, any YO pin, control or status bit
Notes on dressing modk
addr 16 - ggg:l:;ﬁg;aﬁdtess for LCALL & LUIMP may be anywhere within the 84-k progrem memory
Adadr 11 - Destination address for ACALL & AJMP will be within the same 2-k page of program
memory as the first byte ot the following instruction

el - SJMP and all conditional jumps include an 8-bit offset byte. Range Is +127-128 byles

Ui 2.17 (din) Paenderas 8051
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H

£

A € !
2.4.8 99615193989 80561 i
] [ 1 1 o }
whzanNawad 8051 uLkeaniiiu 2 wuy e wmummm‘[ﬂsuqm (Program Area) Uiay
&

wheemuhdwiufutays (Data Area) foudealnlnazunsy

t
OFFF
FFFF
FFFF INTERNAL
60K FF
BYTES SFRs 84K ‘
EXTERNAL 64K DIRECT “BYTES
OPT EXTERNAL oY
1000 EXTI 37?: AND™
OFFF DRECT&
4K BYTES
INTERNAL ADORESSING
0000 0000 00 0000

a . . |
U 2.18 {oasunsumiuandmas 8051 1

Mﬁ'wﬂ')’mﬁﬂﬂiuﬂi&lLﬂ‘LWI‘L'nUﬂ'l‘lN’-ﬁ‘lﬁHﬁ’M%ULﬁUIﬂiLLﬂiNmtj’]Lﬂ%mﬁ%ﬁw’lmﬁBL%N
HowlwiAes viefime3da (Reset) TsiEumMIhamaNEmEsuduief 0000H Wavihem 1
o ‘ll . = -4 . ! 1 AI z ] -4 o 1 o .'J 1 o 1
il fanhiadsnes PC fduwmidlusunauilefinmiamunisadidsiol dumbgevhe
gaamhANd) fa OFFFFH mhomudlsumsdisnsofiasdenlindmbaanudfiagme
Tuv3amenan 8051 Al mh&Jmmiﬂw&’:eﬁmmﬁnfhm"maﬂa‘lﬁaahu‘é‘wq'a Tisnansndemdoyad
Tldlusewianmaiem
] o ¥ [ 1 . Ay v G A o Vv " oA 1 °
miseadtayaduimiuenudiligmiudy viawndoyasswhaivhau whasamsdh

° [ A

1 A ' ¢ s
dwmiudoyal 2 uun unfivieiiawne 128 i agmelu 8os1 ‘é‘numiwﬁwzﬁwm 64 Alatuf

1.4 '

Fosaisdadriumenen wheemmimeliiunis 0-7FE i sansndsioldlosess defims

Hilenwdadndayaluoiuminiuldlasass usvmiedumis 80H:0FFH Hhi3asime i

ien (Special Function Register, SFR) mhaﬂqmﬁwﬂﬁfaqf‘ﬁ%tﬂu%ﬁﬁma{ém%’mmmwwath

wieaaiayamelugduwis 00-7FH sansoueldiiu 3 neudie

e Register Bank 0-3 aqflmhLmﬂaﬁ 00-1FH mi’aummahﬁasu,ﬂaaangﬁu 4 90 goay 8 W ud
asgadenh BANK udlwheiBesnddawesdu Ro-R7 %ﬁ%ma?mdwﬁ%ﬁaﬂ%&ﬂu
sewihamainamashisunsuldathsszann LLaz"%ﬁama%ma'm@u%aﬁ%wﬁu‘lunn BANK m3lf
midsdaedenldmifiar BANK wiu Taemstwmeb@saan’ PAW dafinsiiamainam
aeialdmiames RO-R7 u BANK 0 #e3nmnsuusior BANK asanBamhumuddmiy

fiayya 8051 G

S .
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B IO O e P,

29

Rewmad FhuaiiaaN
BANK 0 BANK 1 BANK 2 BANK 3
RO 0 8 10 18
R1 1 9 11, 19
R2 2 A 12 ; 1A
R3 3 B 13 : 1B
R4 4 C 14 § 1C
R5 5 D 15 2 1D
R6 6 E 16| 1E
R7 7 F 17 | 1F

1 o 1 14 ! '2 ) o W 1
e Bit Address Area aqﬁlwmmmm 20H-2FH I@mmuwslwﬁfmxpmmammmmnmfm

:’I 1 ] 1} (=9 i 13 o
aTaasRdeuvisaseatiu 0, 1 Ialaellsunaunmwiedas usiash ‘naﬁau‘laslwmﬂmmm

fatieidmesiumnisialummonlad  lesdhwamehaiiumndupheambaemudrioya

4 1A ° Vo ) 1 Y oA G v o P
m &ﬂu‘ﬁ\‘l LL@]UYﬂu@]’] UNHIUUR 5ﬁ M LﬂuLﬂ‘ﬂj‘m 16 ﬁ'ﬂ] 31%@“@1'1@'1\1 adiﬂﬂgﬂdﬂ (ﬂﬂ']‘iﬂll‘il}ﬂﬁ ALNUN

i

RAM
BYTE (Ms8)

L

fArmisveaiin 4——[—7""

s
2

MRy «—— | 7F [ |[c|[m{na|n [}
.. . AR YA E R ERE]
anuniEmiy won o T Too Toc Tom [ on [ oo 00
Jeynmnlu sos1 24| & |68 | 68 | e | €3 | &2 | o |80
2| oF | sE | 50 [ 5c | s | sa | & | jse
2AH 24 s s 54 8 B2 1)) 50
wH| oF |48 |0 | c | @B [ 4n ]| 40 |l
| @ |46 |48 | 44| aa | a2 | @ |jeo
am | o | s | 30 | ac | 38 | aa [ a0 a8
26H| a7 | 30 | 35 | 34 | 33 | 32 | a1 {0
2% 2F 2E an 2c 28 2A 2 28
20| 27 [ 26 [ 25 | 26 [ 23 | 22 | = |Y20
234 1 1E n 1C 1 1A ] "
| v (w5 |uw|nlaln]|lie
21H | ofF | o | oD [ oc | o8 | cA | 00 |j08
20| o | o8 | 08 | 04 | 03 | 02 o1 |%00
H Bank 3
By
™
Bark2
©H
OFH
Bank 1
O8H
orH
Bank 0
ooH

U 219 dumisimssdayaluimicaamnd

SRS EST Y R BRI W g—




« Scratched Pod Area at/lutaadnumis S0H7FH lHdmiuifiude
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Pointer Fanvhaennagatiasdneseisbilmifamsdeuimnsda

Iﬂmnsuﬁwwam‘le’i

o T m i - —— s 22
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U
LY

vl GB3ames Stack

A . 8 2 o
AN ST

,....n.... —~g—

ﬂ'lﬂ\‘)‘ﬂ’f)d 8051 Lf]umﬂmuﬂvﬁﬂﬁmwmsmamﬁamn 61%‘1!%71?7’1&0?1’]0’1%‘0"34‘3?}ﬁL@]ﬂ?@]’J

X
wmvn.nuannv (Flag) mnmusvmwmimmm U dva (Carry) maﬁ.fl'maan BANK 98439

masmu’luﬁ‘iﬂ ﬂﬁLGlBWﬂa Program Status Word (PSW) Hawe 8 v @ammﬂ‘mnuﬁmu.,mi

viusiee) Tidtaq)

(TA—SB) (LSB)
[ or | Ao [ o [rst[rofov ] - ] p |
Synbol Fosition Name snd Significance Symbol  Position Name and Significance
o PSW.7  Canmyfiag. ov PSW2  Overflow fiag. }
K PSW.6  Audlary Cany flag. (For - PSW.1  User definable flag.
BCD operations). P PSWO  Partyfiag. :
Fo PSWS5  Fag O (Avallable to the Set/deared by hajdware
user for general purposes). each Instruction cycle to
RS1 PSW4 R select indicate _an odd/even
RSO PSW.3 c:rq!‘rﬂol“ms 180 Set/ numberof‘one”bits inthe
cleared by to Accumulator, Le.' even
determing register parity,
bank (see Note). Note :
The contents of (RS1, RSO) enable the vsorldng
veglstev as follows ;
(00)-Bank0  (QOH-O7H)
(0.1)-Bank 1 (OBH~OFH)
(10)-Bark2  (10H-17H)
(1.1)-Bank3  (18H-1FH)

e PWSO BunifimwBa (Parity) Tnflaruanhliddanas A &

U 2.20 33emas PSW

a

o  PSW.1 Dvflifimelem

~

Samos A 511 agdudnioud fashlidndifiendu 1

¢
i
1 Whdwudviag thiu

1 o h 1 o z A A A‘ v -1 v
e PSW.2 (3an11 Overflow Flag Lﬂuuwﬁuamwmsmmmumqmmwmu fmatiiiueh

vafifieaniv 6 s Tn 7 axﬁﬂw‘[ﬂ%ﬁtﬁaﬂmﬁmmmuuy Signed Interger

e PSW3, PSW4 2 ﬁwﬁnﬂ%mus’mﬁmﬂaLﬂuﬁ'zuanfiw%"ﬁsl'fﬁﬂma‘% RO-R7 T

BANK lagamms

gf 2.6 niAan BANK 709534905 RO-R7

—

|
iin 4 (RB1) iin 3 (RBO) Register Bank 1 Address
0 0 0 i 00H-07H
0 1 1 ! 08H-OFH
1 0 2 | 10H-17H
1 1 3 i 18H-1FH

i
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[ R

o PSW5 Whiimiiglicananldedrimualifiu o vie 1 Alf Taemmamzesididu
sl iemaeiniinlfowulas  vihslemidmiumsd Iﬂnwuz'naaiﬂsttnsuimdwa
Sunmanemseslsunsueon

= ' . [y :;111- v & o Aa X '
e PSW6 Benh Auxiliary Carry Flag {fuliilfdmiunudmeiifieausswitems
v ' {
3 v A a ° A A 1 4 v oA
fnlaedhmeiifinnmsdwanasting 3 Swlluiin 4
t i

e PSW.7 Bunn Cary Flag Lﬂuﬁwﬁuanamuzmsmmmmqﬂﬂmﬂﬁﬁm‘%’imaﬁwﬁﬁ\lﬁ
.‘l!lnu A’ d‘lﬁ [ Aa v € ' i'G -Gllla v 3
iiRedmetuvdo bl 1w manniasnfinadwiinnd 255 fiagh iiadameau

. !
2.4.9 WDAAIEEY (Addressing) i
1 H |i ] ° { A 1

249.1 Direct Addressing Wmsimvuashumisfiogdemmhermadifiasfinde
1 4 ° I‘I ad :‘l’ A 1 ] o v v °
whtiflu Operand tesdlaens Fmmitlflumsdndemhaeudidaialusn 8051 S 256
dumiavinii 1 DEC 208 dhimsanedayasembeamaddeyamplufidhumis 20H a9 1

2492 Indirect Addressing Whimsrimmafiagrammpeanaidayemelulas

A X S v A v e 1 1 H ~ } H J
Fou FrlisamefrvitaduiallSmmhommsfideinms Waweqfilildud R1, R2, DPTR
. y X v o ° o ! v -4 ' J y U
fudu edeiiazlfdoydnuel @ vimiAimaetiifuing ww DEC @Rl  dundnaddoyalu
mihsaMETWImiTTeEe 3 IMaes R1 &9 1 !
2.49.3 Register Instruction {hindfilifaderA3aaps RO-R7 i Operand a
'. o 1 A : : 1 o H v 1 ° y X H
{itoresidaineey JadiauladhnmueSeudrailoy 3 Infiludhsy Ro-R7 ddfeflaviufenaiiu
] A 1} v 1 I + I‘; 1
munieaaald 1 luvizsazuandnafiuf 3 Tngenheiniu w MOV AR,
Register-Specific Instruction Lﬂumﬁqﬁﬁmsﬁmumwwﬁu’%ﬁdlma%ma61"; mFamaiiay
Lifidumissamicsanadiu OP-CODE fintlitaaeslon wne C;PU aw¥hihiaiameslay
Salwif@ W CLR A ;

2.49.4 Immediate Constant EusdReniusmasiladass dmifiaedimsinma

dmyaIehAsfin Operand i MOV A#100 endeftifumarimuasn 100 tfiulidtames A
1 H ] §
w5amany # Wdmiuuanhefisnamdsniduena _

2495 Index Addressing Wumsrwmairafioglanassiil msdamieanEis
FFomeiunmdasomieaaddmivlisunsurini fwasl#iaeds DPTR vda Program
Counter w10 16 I windhediawmes A e 8 dn wdnhwedwilugdmuwnimiaana
lisunsufiosmdayaaansn mﬁaﬁﬁﬂ‘ix‘[u‘mﬁunﬁdwwﬁ'agaﬁLﬁu‘l’ﬂu@ﬂémwmmmﬁasjluwmu

aMNalUsunIN | MOVC A, @A+DPTR i

2.4.10 gaAnFa8051

g 8051 wikwanléidiu 5 naw Frrlirmadusetinelaetsnaudne 4 eafind
1
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S s b ek W

aatanl 1 A Mnemonic ihidasfiuaniiesiaend
v € A . ° dl a A’ LV ) y
aadul 2 fis Operation WumsnIeyhARaTumNIREMH |
AaduY 3 Aa Addressing Mode uthiiusutinns) fa
Dir = Direct Addressing
Ind = Indirect Addressing
Reg = Register Addressing
Imm = Immediate Addressing

N s ——— A

wramany X Iudastienuanad piedmdfietaneny <b3§te> agfludm Operand
i

amndwihumitemhenaidfmeAsRmnam |
aadanl 4 @8 Exeoution Time (Ms) Wit Fnmndnidi dmbudullasing

Toeaclddfynnowndm 12 winnudses é’aﬁuﬁ'ﬂ‘ﬁ'ﬁryq%mu‘nﬂnwhnfhﬁﬁam'ﬂﬁ

Execution Time &NWmniluens ’

8051 SehdansnasynyneadiernaasiaanIowan, a8, am ua
Y

weTefua’iu Abiiddmagouasms

MmN 2.6 Mddmsunsnasnmeadinengas

2.410.1 Mindiaenaas (Arithmetic Instruction)

i

|

3

Y

ean

Mnemonic Operation Addressing Modes Execution

Dir | Ind | Reg | Imm Time(ls)
ADD A<byte> | A=A+<byte> X | X ){ 1
ADDC A<byte> | A=A+<byte>+C x| x| X 1
SUBB A<byte> | A=A-<byte>-C x | x| X 1
INC A A=A+1 Accumulator only } 1
INC <byte> <byte>i-=<byte>+1 X X X X; 1
INC DPTR DPTR=DPTR+1 Data Pointer only | 2
DEC A A=A-1 Accumulator only 1
DEC <byte> <byte>=<byte>-1 X X X 1
MUL AB B:A=BxA ACC and B only ; 4
DIV AB A=Int(A/B) ACC and B only | 4

B=Mod (A/B) E

DA A Decimal Adjust Accumulator only : 1

16 dedintlulestns



2.410.2 MFnaessnenaas (Logical Instruction)

o o . A ° . 4 1
Adanguidnmayammilen Boolean Operation #9ldun AND,

s — - ———

33

OR, EXCLUSIVE-OR,

NOT ﬂ']ﬁdLﬂﬂ'NﬂN’NLL‘UUUG\G]BUG] aadie 0-7 ‘IJE'N‘IJENWHGWI 1 na.,nwmuum 0-7 ‘IJEN’llﬂNﬂiJﬂ‘Zfﬂ

) wm‘luanmnwum 0 sinii 0, ie 1 siolla 1 Q'HIN]J@] 7 sinila 7

aNaT 2.7 edmNeTInendes

Mnemonic Operation Addressing éﬂodees Execution

Dir | Ind Rég Imm | Time (|ls)
ANL A <byte> A=A AND <byte> X |x |x ! X 1
ANL byte>,A <byte>=<byte>.AND.A X \ 1
ANLbyte. #data <byte>=<byte>.AND #data X j 2
ORL A, <byte> A=A OR<byte> x |x (x| |x 1
ORL <byte>,A <byte>=<byte>.ORA X ;‘ 1
ORL<byte>idata | <byte>=<byte>OR#data | X f 2
XRL A,<byte> A=A XOR<byte> X | x| %] x 1
XRL<byte>,A <byte>=<byte>XOR A X ‘ 1
XRL<byte> #data <byte>=<byte> XOR#data X ; 2
CLR A A=00H Accumulator only 1
CPL A A=NOT.A Accumulator oply 1
RL A Rotate ACC Left 1 bit Accumulator o:ply 1
RIC A Rotate Left through Carry Accumulator ohly 1
RR A Rotate Acc Right 1 bit Accumulator o:nly 1
RRC A Rotate Right through Carry | Accumulator only 1
SWAP A Swap Nibbles in A 1

Accumulator only

24103 fdsniauihedess (Data Transfer) ;

/ 1
LﬁuﬂﬂNﬂ']ﬁﬂﬂi‘ﬁﬂWWﬂ ‘lummmmuﬂuumﬁdﬂ“ﬁmaauanal‘uauamnmmewm ﬂﬂﬂﬂﬂ

mtmmwm LLa"’ﬂ'lﬂdﬁslﬂuﬂ'ﬁLLaﬂLﬂaEIWUEJNG maﬂunauwa"‘luuwama élag 16\"] 1‘% PSW




fmdunfandhedayariimboamaddmiudagyamenan 8051

i

34
it 2.8 edandeudhedoya
Mnemonic Operation Address’ing Modes Execution
Dir | Ind | Reg | Imm | Time (us)
MOV A <src> A=<src> X 1
MOV <dest>,A <dest>=A 1
MOV <dest>,<src> | <dest>=<src> 2
MOV DPTR,#datal6 | DPTR=16bit immediate 2
constant
"PUSH <src> INC SP:MOV “@SP" <src> 2
POP <dest> MOV <dest>,"@SP":DEC SP 2
XCH A, <byte> ACC and <byte> exchange X X X 1
data
XCHD A,@Ri ACC and @Ri exchange low X 1
nibbles i
I

. y dl 2 1.4 A J & dl 2/ 4 LY ] 1 o e v v
mﬁdLﬂaaumu'nau”amm’;mum Lﬂumimaaummazﬂanuwmﬂmmmmwmﬂaa&ama‘lu

8051 wihviu mafinstadiayarumisuaadfiagmenian 8051 axfiasl#33dimes RO, R1 via DPIR

Sushieasiumimhuemadwintiunsld RO, R1 Wushsumiaaiwiedadumisldires

256 duvdd ueimslE DPTR Sehuvds vhlenansodsnuvieléna 64*1024 dwwda

maNd 2.9 enddmiunmafiasaniuenadtiayameauan

L1

Address Mnemonic Operation } Execution Time (jis)
Width !
8 bits MOVX A,@Ri Read external RAM @Ri ‘ 2
8 bits MOVX @Ri,A Write external RAM @Ri ' 2
16 bits MOVX A,@DPTR | Read external RAM @DPTR i 2
16 bits MOVX @DPTRA | Write external RAM @ DPTR! 2

!

s egn .




MdsEmdayanaTe (Lookup Table)
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° q.l/‘l -1 p. ' 2 4 ﬂ ' % -I [ \lllu
NGH ‘HﬂQNVaQSNLQ'W']Sﬂ'ﬁﬂ'lu‘ﬂE]Hﬂ'mﬂ@ni’]ﬁ‘ﬁﬂ|. wnnaa N lsunsnsninu s

1 . LYoy |
Accumulator mmﬁasﬁaotﬁuu\l’ﬂumummmmumumawummsﬁlﬂ‘lﬂﬂstmmuﬁ’a

aanfl 2.10 MidismTagRINETIN

Mnemonic Operation Execution Time (|ls)
MOVC A, @A+DPTR Read Pgm Memory at (A+DPTR) 2
MOVC A, @A+PC Read Pgm Memory at (A+PC) 2

2.4.10.4 fdayau

"
?

. y ° a ] I . hrd
fmfizas 8051 uannaziinnTeiviey 8 Daui wu'mﬂmfm‘ﬁ'aa,gamaﬂu 8051 &

a ' A A o -1V A A A | a aa [ ] ] ° o [%
ANINGAGD NIaNNINITMNa 13 anasLa ADLFIAYLNDITEIeaT SRE 1uﬁﬁdwuﬁﬂﬂ?1uﬂ1ﬁ1wm

Foxasunis 20H e 2FH wom 16 'l @dnnudaficunsndadald 128 in vide 128 shumiy)

MINA 2.11 fdayiu

{

-

Mnemonic Operation Execution Ti{ne (ps)
ANL C bit C=C,AND.bit 2
ANL C,/bit C=C,AND..NOT bit 2 |
ORL Cbit C=C.ORbit 2 |
ORL Cbit C=C,ORNOT bit 2
MOV Cbit C=bit 1
MOV bit,C bit=C 2 1
CIR C C=0 1
CLR bit bit=0 .
SETBC C=1 11
SETB bit bit=1 1
CPL C C=NOT.C 1,
,
CPL bit bit=NOT bit L
JC 1el Jump ifC=1 2 !
JNC rel Jump if C=0 2
JB bit,rel Jump if bit=0 2
JNB bit,rel Jump if bit=0 2 i
JBC bit el Jump if bit=1:CLR bit 2 }
|
t
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;
#d ANL, ORL MOV, CRL a::ﬁminim'wmﬁauﬁﬂumjNmé"mﬁnmﬂm%nnﬂwmi

wanshaufimsshdesumimnboead  edilummonsdiann bt *ﬂmgaaﬁiwmumm'jwﬁ

shumiauras Operand axdfastiausnsnumimmbernaififhufia L‘ij:u {ia 0 gaavhiBAMN

ghuvdy 20H asfienmbiaannawwuiawhiu 00H wasla 7 ?Jammuéamﬁwhumﬁa 20H adl

suwnbumbeanadivnty 07H fhaths daamsAND dayaras Carr¥ Bit 4 PSW ¢hedioys

29 7 g whumie 20H e
ANL C/7H

i

2.4.105 ngnendangzlaadha (Jump Intraction)

’ U ] 1 1]
nquendansrlantia Ae ngpmasddirlimeinamsadusunssidalySedhumisirvmue

]

Tnelsidaavnmusdusaslisunsudia

M 2.12 endenselaadhauuuubiiGouls

s

Memonic Operation E:xecution Time (ps)
JMP addr Jump to addr 2 -
JMP @A+DPTR Jump to A+DPTR 2 |
CALLaddr Call subroutine at addr 2 !
RET Return from subroutine 2 }
RETI Return from interrupt 2
NOP No operation 1 ‘

fdsthamanauuuusiiouls (Conditioned Jump Instruction) !
0 v 1 i
adbitamahmudeouiuiunstauonlifidouls Aelidsedinmesmaseulan rau

kA oy coaomedou
auihumaynam ddeBnngmikasdasamaseufaulanoumsbumsvneiudidndedail

1 i 1 l
mwf 2.13 dnslaaduuuuidenls !

Memonic Operation Addressing Mléade Execution

Dir |Ind | Reg i Imm Time(pis)
JZ r1el Jump if A=0 Accumulator only“ 2
JNZ rel Jump if A=0 Accumulator only; 2
DJNZ<byte> 1el Decrement and jump X X : 2

if not zero :

CJINE a,<byte>rel Jump if A=<byte> X ! X 2
CINE<byte> #data,rel | Jump if <byte>=#data X Xt 2

{
4




2.4.11 FaswaSWarduAieny (Special Function Register, SFR)
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Tn 8051 '-a'fl'mﬁnﬁnmumra‘lwnumLmuwammummmam%mauamu‘lu (Internal

Data Memory) fi38n31 Symbolize rmms‘lwzfawmummwmaumw\ﬂmmav BANK etflu

Frmbennuaduwle 00H-1FH meﬂumﬁaazmmmﬂﬂ'numumazmmumhUmscl‘ma RO, Ri,

] o o ] i X 1 A U -~ 4 4
R2, R3, R4, R5, R6 uar R7 mihwanudwnumismani asGondnathmipyidhdtane Saedinhi

Tumsifuviawndaya vdelfdmiumsnssimneeths Ssmadngamiiolu 18051 danh (Special

Function Register, SFR) {hi3asna’fidmiunmuarne Aatoyefigmitiufiulihisiame e

o ! ! ° ] [} ] 3 I 1 v v
AANNINLLAWIZIN Audarehunuizes SFR maa"\mmﬂmufmmmm (RAM) ugianaudianiu

(Count Register ), Shlft Register v38 Latch mmsmaao‘luumasmLw‘muu ammﬂuamnﬂu

wmﬂmmmmtmmwm mﬁunmmm‘uaaﬂaLLma.,@anmwn Memory Map /O ‘nﬂmainauuu

mu

MmN 2.14 SFama i TuRie

Symbol Name Address
*ACC ACCULULATOR OEOH
*B B REGISTER OFOH
*PSW PROGRAM STATUS WORD 0DOH
SP STACK POINTER 81H
DPTR DATA POINTER 2 BYTE -

DPL Low BYTE 82H

DPH HIGHBYTE 83H
*P0 PORT 0 80H
*P1 PoRT 1 90H
*P2 PoRT 2 0AOH
*P3 PORT 3 0BOH
*IP INTERRUPT PRIORITY CONTROL 0B8H
*IE INTERRUPT ENABLE CONTROL 0ABH
TMOD TIMER/COUNTER MODE CONTROL 89H
*TCON TIMER/COUNTER CONTROL 88H
*+T2CON TMMER/COUNTER 2 CONTROL 0C8H
THO TIMER/COUNTER 0 HIGH BYTE 8CH
TH1 TIMER/COUNTER 0 LOW BYTE 8AH
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e

TLO TIMER/COUNTER 0 HIGH BYTE } gDH
TL1 TIMER/COUNTER 1 LOW BYTE ; 8BH
+TH2 TIMER/COUNTER 2 HIGH BYTE f 0CDH
+TL2 TIMER/COUNTER 2 LOW BYTE ) 0CCH
+RCAP2H T/C 2 CAPTURE REG HIGH BYTE ' OCBH
+RCAPZL T/C 2 CAPTURE REG Low BYTE 0CAH
*SCON SERIAL CONTROL : 98H
SBUF SERIAL DATA BUFFER ' 99H
PCON POWER CONTROL . 87H
*IOCON 10 CoNTROL . OF8H

das  Symbol  yewsuuddnuoivadiaeel  lutasidsnfedoredimansa
Susnwifiagiheie Tudesmgmsdiuduminamisenaddmiudayemelu sos1 Funudny
Favsndosmunimeediues ulusyiausnieismeite Accumulato? 7ildeysnual Acc $3a
washnemiuaaddoyametn  fumks  0EOH m'idmw‘%am‘n%aﬂ;ﬁﬁﬂmaéﬁuimﬂalmmﬁ
sarmsor 4 TaamsWendetungumslitons (ou MOV A, #25H va MOV OROH #25H) uaLAd
woShinguilfesnsnnidendtiungs Boolean Instruction Aemmneubtadahéaanefmenitle
nmme Sadimediniemans * agthanhavmansoldendalungs Booldan Istruction damstiu
uaedald Sanaesidiesomany + iwihvansemar ‘%ﬁama%ﬁguﬁmm:ﬂu 80C52 Wae 83C154

wiwinlsifilu 8051 i
i
i




Special
Direct Function
Byle Register
Address BR Address Symtpl
(MSB) . (LSB)
WDT T32 SERR [ZC P3HZ P2HZ PIHZ ALF
oFeBH [FF [ FE] FD J FC | FB | FA | FO | F8 | OCON
ofoH [F7 [ /6 | 76 | F4 | Fa 1 F2 [ [FO] B
OEOH [E7 J €6 | 65 | B4 | E3 | €2 | E1 | €0 | ACC
CY AC FO RS1 RSO o F1L__P
ooH [D7 [ D6 | 05 | D4 [ D3 | D2 | D1 [ DO ] PsW,
OCDH Not Bit Addressable TH2
OCCH Not B Addressable 2
OCBH Not Bit Addressable RCAP2H
OCAH Not Bt Adressable RCAP2L .
TF2 EXF2 RCLK TOLK BXEN2 TR2 C/TZ CPRZ !
oceH [FTCE ] CC]CBJCALCO [ CB] T2CON
PCT PT2 PS PT1 PX1 PTO PXO .
oBsH [BF | - [ [BC BB |BA[BI[BE] P
oBoH [B7 | B6 | B5 | B4 | B3 | B2 | B1 | BO | P34
EA ET2 ES ET1 EX1 ET0 EXO !
oBH [AFA] - JA [ACJABAATAI]AS]| E
oA0H [A [ A6 [ A5 [ M J A3 [ A JATTAO] P2'
9oH [ Not Bit Addressabie ] seuf
1
SMO SM1 SM2 REN TB8 RB8 T R b
984 J[oF JOE J oD [ oC [ 6B [ 9A [ 99 | 988 | soolN
@0H [S7 [ ©6 [ 95 ] 94 | 83 [ 02 [ o1 [ 90 ] P1,
r
8DH Nt Bt Adcressable THT,
8CH Not Bt Addressable THO
8BH Not Bit Addressable T
8AH Not Bt Addressabie o
89H Not Bit Addressable T™OD
YF{ TR1 TEO TRO IE1 M1 EO MO !
| 88H 8F ] BE | 8D | 6C | 68 | 8A | 89 [ 88 | TCON
&M Not Bit Addressable PCON
1
B3H Not Bit Addressable DP!:I
82H Not B Addressable oeL
81H Not Bl Addressable sP
80H 87 | 66 ] 85 184 | 63 [ 82 | 81 | 80 | PO,

U 2.21 FemeTWenFuens

*
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Tusasdmadng aufiudumiwesdminluusesiRaned 1 :luﬁao%wfjmaﬁﬁﬁma%

U A 1 L | Y 1] o o [} (=Y ..; 1}
TCON #len 8FH Fadluadnviede 7 sasmisanuadiumis 88H ﬁwﬁaomﬂﬁuwuﬁmlﬂu 0
{

faansavh ialaalsid

CLR 8FH

wnawyh et 1 frnlalaadd

SETB 8FH

1
1
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2.4.12 M3IATIMY (Interrupt)
mﬁmé’emzﬁaﬁmqmﬁaﬁﬂauﬁama‘%ﬁwmgjuﬁqgn‘ﬁ’mﬁ’qmzﬁjué’mrmmﬁamﬁ"aﬁtm
ﬁﬁﬂﬁﬂauﬁqma%ﬁmazmmmﬁmé’aﬁm;i ‘lﬂﬁmﬂu‘[ﬂstmmmuﬁumr}ﬁ-}fmia’em%”fu il
uiAaendusanadadallls I 8051 avasnsodadmnemanamildl 6 wds fia
o INTO, INT1 W 2 2189 8051 ﬁas%uﬁmmmmnmuuan'ms*ﬁ’mﬁammztﬁm‘%uﬁ
Suanafindnaniidnmzasindu o yAowAan 1 u‘Jm} 0 lnsnsidanmems
fvualuiia IT0 vi3e IT1 W3dsaes TCON
e TR0, TF1 dhfavilsfinsuenmavnemizaa Timer 0, Timer 1 ilaifin Overflow 3w Tu
Timer v Bioesiths 1 uasfomatodomemavhomes 8081 ‘I
e TL R du 2 On WdSewes SCON dhiaiignioa T 1 i@uaﬁmuﬁ Hudiasn

i dunmawiafudeyaasensoyibiifematedom (e

1 e C2 e C3 C4 s
_____ . l
(M — — #* i
i
r"‘! NTERRUPTS LONG CALLTO WTERAUPT ROUTINE
ARE POLLED NTERRUPT b
INTERRLPT VECTOR ADDRESS {

INTERRUPT
GOES LATCHED
ACTVE

mbbﬂuhﬂutpouﬂlmwhmmhﬂumﬂcydodmmcmnmmRETIor)nacooatoEorlP.

A 222 nhoudlafiemstindone |

8051 azﬁwmsdmﬁrgmmmnﬂ”’e 6 unefion S5P2 LY ‘I%Lﬁamaam‘%'m (Machine
Cydle) Wanifiy uatluthemaslmdcsaasissinl ﬁasmmaﬁanﬂmuwailﬁrgrmmﬁ”’q 6 Afuidhan
Erfrynnouiudimetatomsiigndas 851 fazasfamavhoudn Bthemifased LCALL
some 8051 delnemililsunsmeuavasmstedomsudasdyanodin dormmidullsuns
ausRsmiadanusiaudafiasnsonduamhomdnld Taelddds RETT  dudmdsgavhelu

Tsunsumauauaimsdadamsdygadadmrannudasuvasasiidumianisanudfiasiy

f

TusunsumausuaImsTndve Lsatudii ,

é‘ty:mmﬁmaﬁ@ﬁ’qmz sumisEndillsunsumeusvsmataons
1 INTO 0003H ,

2 TFO 000BH \

3 INT1 0013H

4 TF1 001BH I

5 TI, RI 0023H
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Wown o oW e

[ 14 *
dumiaGasululsunsuil dusumislu Program area 1ty HiFyqnoives INTO 4han
|3 | A v v | G A’ ° a | 3 o § d‘
udh aradernimaredadomegnias fazasimahoudn udlivenilisunsumayausims
To¥meAifidumisinduagiidhumis  0003H  WaSaRumahemeeylusunsunsyamuasmsto
Jomwardiaafiend RETI agilansusngnivhomadalél 8051 asvhnmmrasovudoygnmidinanaind
éfryrym‘lmjaqmﬂlmqmummq 10e/l¥3% Polling ﬂamwmaaauwmm?mmmn 1,2, 3, 4 uay
5 eadnsussuniimssemsiatomadhamiann s 8051 «mm#imaaunmammqmul,l,uu
Poling azwuhdygndinsvededomandygnuaie fewdmaumiosaimazedadmnzeas
[ 1.4 ] A A w AI GA v v v dl Ao w 0 v .
Syanodiue new vaeRniemiliRedygaiededineit axldwurhmadtygegn (Highest
i
Priority) Wasdyanmil 5 aslidduenuddnyshgn (Lowest Priority) ?ﬂw‘lsﬁmummm‘?mxﬁm
duanuddyresdyanadaimainiie imaneusuanstasamsdyaiusainsda
Fomeddmdeld TnemslusunnlyS3sieas P (Interrupt Priority Register) UatavaNansnfimue
aglinlsunsumeusuamistedone defidyymemsiadmaduhvialifls laalisunsy
W3iamns E (Interrupt Enable Register) |
24121 Ganlalumsmeusuaimadiadone !
t \ . ¥
di 8051 ynmIeTdeudygaematadamsiiiudhinidiang S5P2 UaHUNANIZ8
v L7 .‘; 1 ~ ] . v ”HE’
Ho¥amuiu ufihdims Enable 1133aaad [ gnéing udasdassitoulasiishy
241211  Wldmdwhemlullsunsamausuaimsiadmzasdoygo
fodomeAidduanudfygnivEoviy U mé’qﬁmu‘lu‘[ﬂsl,lmu}nauﬁuaamsﬁﬂﬁqmz‘naq
fyqms INTO e umiimaradadamsanifygoe INT1 Bn az\lﬁtﬁmﬁﬁmmﬁu falifmsly
ynnuildsunsuaeuauamiadvmasdyqna INT1
t fv ]
241212 WasnnmagusynoudhlUemadeiiasifine SEP2 zad
a L4 ° y o u.lz A (K% 2 2 ° a d‘ v 3
IulmdagaThesasid warddfagiinnmazdasliinarhem 2 lndeveqedas fuiumsamarey
mansehlnldausn wigimmemstedmnadunfiacbinlunmdesaunsdaiong azdag
swdtynodinm SsP2 Bness uiluamadeuimldan 2 vasids fiinmsvedadomzgndas s
2 I3 v v
azthallvnamullsunsumeuauasmstindany
241213 fmimdshnuegriinmeseudygrauneiadme avde
Lo s .ot ' v an |
afldends RET viadndaler) feaimeesideutayahliBinaes E vie

i 1 14 : |4
Synnovedadaneiignamdhluiinom ssp2 # lhlisumanebsmenbeli flasgnitely

P

wdnawdllmsmniom S5p2

i
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2.4.13 mySudeayamanaiaoyniu
v 2 H v A . 3 A :(
TumsSudedosauumounanin '-n::mmumsmmumTwmmmmu‘lmamalﬁ SCON uachunalnae
. ° [V 1 6 1€ v A s A v
yasmavhaazsanimiadanmadedeyalalaenstsunsalubndings doysfiacedisanvady
Whezatlfdidines SBUF mavhomsasusiasinamifhision

24.13.1 MIYNaUMum 0 2

2081 NTEANAL BUS

1] ———e
. ,"'0’.'*"““ N 2l O T
scroexy g J0TOAEY A1 1 1 1 g \ %
AXD SIART WY
MY OETEC
[ . 4l A - [l A 2 A 1 ' 1 A
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24.13.1.1 mydstiaya

nstaymsdmnmahmeasdefauietoyadani@iages  SBUF  Toeaefl
Syans Write to SBUF Saieamlutronan S6p2 ﬁrytymﬁ”%ﬁﬂﬁiaaﬂamnﬁﬂma‘[umw'ﬁuuugn
vhlfuidacne’ SBUF uawial¥ D FLIP-FLOP ﬁagjma@'{m%w'um SjBUF famvandniiu 1
eynos Write to SBUF Sstalufionn Strat 989 TX Control asveni Txlj Control L’%lueia‘ﬁazga lag
amhanmls 1 Indeveaeias darmnm 1 ‘1°mﬁa'uaaLﬂ’éaa‘lﬂuﬁd“ﬁu‘lﬁﬁﬂmj dygew SEND
unlAemanmeaninan 0 {1 LLasLéuda%aaﬂaﬁw 0 mnfﬁunnnm S&PZ fynew SHIFT Ay
WAt 1 sanamss TX Control (Anaawaziiu o) vinbiteyalu SBUF gnideuasntufiagin
fRaLMMTRIyY0s SHIFT wvnlmifiaues T mmﬁ%’agagnL%‘aua%n‘lﬂmwfnﬁyfu Fayaan
D FLIP-FLOP axidaudhammade fayaan D-FF ﬁmm*?‘;l,ﬁ'awﬁmmztﬂit 1 meqm%m‘l'ﬂumau
usn uddindesnauiy 0 waen D Qneia‘l%ﬁm‘né IRy SEND faodniflu 1 azvhli
l|Wwn2a9 OR Gate Noodnidu 1 Sohudtynnnimmas Shift Clock 53gnﬁeaan‘1ﬂmam P3.1
(rx0) Toedyqnodianths 1 Tugaanm sep2 saslafnwansinly uae a‘"u‘Ju 0 Tughana S3p1
8o ssp2 WilmAmieaadentiu Synnownn TXD wsiman‘lﬂumwa%aﬂmmﬂmUmamm'mm
maua‘lmgnmmst'l"nnéaaan‘lﬁwsaunmauaalu SBUF ‘ﬂauammu 8 umvnmaauaanmww RXD
QALY 8 Tn mamauauwaﬂmﬂnndaaan‘lﬂq"m‘lw 1 fifinan D-FF nnmaumaqmwnamm
acia0% SBUF uasymothemonsiaii 0 ¥hlees Zero Detector «mmmfaﬂaum 0 uﬁaé‘tymwm‘lﬂ
1aM933 TX Control mﬁuﬁ@miﬁwauaaan maﬁuﬂmm‘sﬂwauamymww SEND azw/aemanis
a3 1 i 0 feeunamesdygnos SHIFT wavmsdediayadingahesaniawinliin T1 lu
43cina’ SCON wienan 0 i 1 uannﬁéquummsdw”a;ga |

2413.1.2 myfudoya |

nsfudosalulin 0 ssduduudoymdanmen RXD fradefimaimizasids Set
fdn REN 1 1 uasiedesin RI du 0 Wddmaes SCON ﬁ'}qm‘sﬁmwnaamé'fafymﬁﬂﬁféu%u
Soxafinm S6P2 iefaudasminmivauth Sep6 h‘l«mﬁa‘umLﬂéaaﬁmiflﬁazﬁwiﬁanwazaa?m‘nm
Soyqos Receive Watnan 1 i 0 deGscedtyos Clock :1mas Shift Clock gnaaanty
vnen TXD leedyanms Clock feniiaviinadnidu 1 doud S6P1 aufls 861;6 gpalmdadaly uavsl
anmrasdnidu 0 Tugaeim S3p1 i SEP2 Lwiriau?'lﬁmtym Receive axiﬂﬁamﬂu 1 %1933 RX
Control awdeudayn 111111108 iy Input shift Register mngﬂmnf] e SEP2 49
Synow Shift uam';.,aa'«ml,flu 1 (e 0 ) mmawaua‘lu Input shift Register Tavng
ettt donsy 7 ek Taya 0 Ylaamwmﬂmaaﬁaﬂmaﬂumauﬁﬁwﬂnvmumqwmmm

4
‘iﬂEJEjG] LLﬂwaﬂ‘L‘Wﬂ‘U RX Control QTN‘I]QS&E\UYIQ@YI’IEJGH 1 UYIY]’Q'JL‘IJ’]N’I mammgazjmmamumnm

o i i

a



!
|
i
i
s5P2 vadlefazeanasdnéiuf 9 TudunGaudays snhbifinm S1P1 taslnfcssueiadii 10
w ll.; IAl . a . ! . v Aa
uuml,mﬁuﬁﬁtytmm Write to SCON azmmm‘ida'ffaagamn Input shift Register lufugdianes
1 “ ° a A ll.’/ lﬂl v Vv,
SBUF sinltl uarhuniidenivfiasynbiin R egnindeioudGaduiudeyegniabniu 1 uasay

° 2/ ° 1 l
Yoyt Receive 1t 0 ¥hinlildyanm Clock aanly ;

Tulnaeilaziinrdedoyagaas 10 fin fia Stsrt bit 1 fn daya 8 Tn wae Stop bit 1 i
v 3 v v a X a
Samasmadstiayaasauiudammsiin Overflow 14 Timer 1 foyatiasgnesoan 1 fn yn 16

W38 32 aSspInsiaOverflow 11 Timer 1
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24132 Mavnamlnug 1

T TIMER 1 TIMER 2 2951 INTERNAL SUS
OVERFLOW QVERFL

I TR S,

3

AEcEive( . SAMPLETHACS g M. MR MR I S ] ._..‘?'
A 3 1 ] 1 1 3 1 A
]

T 2.24 matudediayamanainaynsaliue 1,

2.4.13.2.1 mIddaye
mn‘gﬂﬁ 2.24 fin SMOD asifushiienindtygns Overflow 284 Timer 1 fasluifneaams
16 azgnws 2 niewv3alsl § SMOD i 1 Soyqos Overflow 89 Timer 1 alignvs waithidhu
0 Hygnow Overflow 283 Timer 1 ALQNNT 2 MEWENNATT 16 msdq’ﬁasga%l.%lumnnﬁﬁmé"a

v aa [y . o A’ L v
endoyalti@ianes SBUF asiidygnos Wirte to SBUF (eawiesuiaysann Internal Bus
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smunlfufiainmes SBUF uawhiiawiwnuas D-FF medmdhesas SBUF fehidu 1 uaniu
fivit 9 vasmdediona dtyns Wirte to SBUF gidhifs TX Control éfe aniidayalinsans
16 fhaliinmueisseamnirdoyalmnesms 16 ﬁmﬁ'u%uwﬁqmqq'cjml.té'fr;uné’uLflu 0 fafianTIm
néuvn B sdedoyatinm S1P1 sadlmdaialy Sygow SEND 9 X Control WAt
anandu 0 udidndoayaiith Start bit senl Wedweniuudes TX Control Fawnlk
dryeow DATA (i 1 Lﬁatﬁlauﬁj’aaﬂah SBUF aanld Gsaniv 0 wﬁ\{ﬁw 7 m‘sdaﬂ'faagaf:aztﬁm
Suslodyqme TX Control Wipudmuyan 0 i 1 mmvﬁij’aaﬂaqm?;aﬁaan‘lﬂﬁ'mzﬁ 0 gnifau
dltmedhenadinne’ SBUF dotayagnidaueaniaifte 8 fnuds tnd, 9 Fadiu 1 ssgnifewsn
ag/lusumisgerhevmennesiismes SBUF uasmeramdntal o ey 8 vl Zero
Detector ﬁwLﬂu%'aagaﬁmjmﬁmu::'a’m‘f'idaaan Inenefidygnnwantinas *:l"X Control $nes il TX
Control dedfeyqyns Shitt sentudumsastoyaivgathesanty fazsedin 1 TX Clock favilyim
TXD dledfoxym Stop Bit panan dyqios DATA Sefianmzaainidiu 1 aiausEduiaensudu o
uazin TI e 1 deuanmdugaaasmsdetoya
2.4.13.2.2 m3udaya

nudaymastuegfumsifn Overfow i Timer 1 ums, 2 viaitufuemasin
sMoD dynadiesidmems 16 ussdhhrimuasanmetudoyh aBmnues 1400
Transition Detector Wuhdygnofin RXD waewan 1 g o %awmu‘ﬁq‘ﬁ'aaga Start bit 140
meRseLt AN dy I eddnens 16 dewnnmuAesnmigaeinin
RXD Favdumsutoyn saetiediimonnns 16 Wiledu 0 esdabygnm RX Clock Widh
dawmae (Synchronous) ﬁuﬁaqaﬁtﬂmaﬁmrmm RX Clock auiu 1 Lﬁam'iﬁu'uamwwws 16 e
T 15 vouihees 16 s 7, suag 9 axiimaamaseydayafidsmeth RXD dWadhnrsamah
Soymiuiuerls fhathofos 2 W 3 fuenlafacfehdayafidunduanin Slunmeradoy
Start bit udmuhRewsn Aetdu o ﬁ'«aﬁl.%wnwﬁmwﬁa‘lﬂmm%aum‘su]z‘%'auﬂmuzmn 1
i 0 snsdoyafion RXD i usiifmy Start bt ﬁaznﬁuﬁagaﬁawmﬁﬁmﬂmmﬁlm'faa;mL‘z'h‘lﬂil'q
Input Shift Register ARAynsmuRnMmaaeviays (Shift) dwnn iRX control TumamEnéu
mefutayauasiimadeudoya 1FFH lUfiulu Input Shift Register anefifayagnidewdniume
amwe Input Shift Register 448l 1 gnioveaniumedheynedsfiidoyadh da start bit fisudh
mgntém‘lﬂﬁﬁmﬁmm Input Shift Register faviidygnoiliuan BX control Clock wisn
Foyaimgavhudhinudnfiaclvan (Load) ondayja 8 finlifiuhidSane’ SBUF whasiadaenlufin
RI uaw RBS uasAasians SCON uimsaedoyalihfuiaunealifdsise

e RI=0
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i

1

o SM2=0 vi3ath SM2=1 acfaal#5 Stop bit 1 1
I A </ U IU : 3 1 -3
Slifinmcladmmsvilisinamuds  dayeritudranfargriisldplivantuifiuhidisnes
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f
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= 1200 fn / Juf f
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foymmnidaesn  Wabidnsudlwihdeluiusus  doyafiogmelufiasggmely  uaswsads
ssmsnideutoyaldlasdhalidasendieiadiofielon dae
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3.1.1 dm929 EPROM Emulator
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aanfl 3.1 ¢ TYPE dwmiumsiudedioya

Type Wi

00 Download

01 End of File

02 Download and Return Error Check
03 Upload and Return Error Check
04 No Error
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fiflagvanelisunsa i CROSS32, SXAS1 Tulassrmiif#lsunan sxas1 Sulilsunadmiums
wasigauaes Wawndwlsunssnesusiaesaslasaulnsamesasena 51 Tnuas uastlof
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51 3.13

Initial Set .
WAUNIN uﬁmq‘mmwaa‘[ﬂs WNed

w.ua%ﬁ EPROM Emulator

Enable Buffer

LED n3swiu

Disable Buffer

sudaus
L]

BC, ADDRESS, TYP
T ‘ ""].* — T

_ TYPE=Down Load

TYPE=Down Load ~_Y¢

e, Heturn Check g8

Yes |

Sudayawiriu BC

Yes

|
y

#9611 CHK SUM

sTyainy BC ‘

WRAIFN Error

ﬁjﬁaﬂmﬁwﬁ‘u BC [

uaaId1 No Error

3
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wheamsmashunii e luaemsen defudayaaumaaniasimsnmadouanugnenizes
§ { o 4 1
oy lavazamadeuandifionasin (Check SUM) fidunmiomsdedpyn Jomnuasiadings
saulignéfasfiasfimaudaanail LED laenensswiudandnnd uavasfusnuamsenafionmalui
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;sRECEIVE DATA 1 BYTE

;O/P A

R_BYTE: JNB RL$ ;WAIT FOR RECEIVE
CLR RI
MOV A,SBUF
RET

] 2 [
o hhundeudedayamaneiaoynm

;SEND 1 BYTE

;s I/P A

S_BYTE: JNB TL$ ;WAIT FOR SEND
CLR TI

MOV SBUF,A
RET
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5 [ < (Y 17 ° v v c’; dé 5 ' < v
mwssanenaiumssudtayaainluneudusadisunm Famniimsdsmensidinsiuds
foyahn TO T1 mhedashmdidaueiaeiasihaasmanemures EPROM wsinness wiald

TsunsavnnssenaeslndmeSiaaaaes TH1 Inslsnudiaams

325 famnastunsiudstans (Protocal)
suasdayafldlumsSudusfuqunmes tel Hex Format File viilia Wshamn
sasfuiunsasdiayannietasnaniinaithuids COPY sanmmainaynsulé quuuuaes Intel

Hex Format File Rgiiiuéiail

.

:BCAAAATTDDDDDD..... ....DDDDCK

{4 Start Character Ta9UIaLLTIVIA

BC i Byte Counter udessnauzasdoyaluuswiotu dhufaimagm 16 duflu oo
wanefia End of File

AAAA i Address Baduzasdoyalifuanluussvieriu

TT {u Type gastaya dudu 00" vansfis Wudoys wdfindu -o17 vanshs du
End of File

DD utoyarealwdfidams tunsdlf TT i 00

CS fu Check SUM gasaynluussiiaiwiomn 1aafh BC, AAAA uay TT e

lonfhnaanuasdayavivmauacyiidiu 2 Complement
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TuguiunninGans Intel Hex Format File axfiduzns TYPE fes 2 uwnile 00 uay 01 Golulase
anditifunsdedeyenniniaseaninge’ Taeliinddayaloonsefiazil TYPE fes 2 waviniy
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00  Wdayamannd lauamadeuen Check SUM wowvudadnam LED
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01 vganudoya
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04 ehdayedmimsusnnmadey Wourasideyagndas

) v L% A ) d‘ . ] L3
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Object-Oriented #9l4naniwiaatvas Cr+ Tunmidin wasimstmusdayreanidiunmasg fu
%a‘il’aaga-?;@mﬂ‘szmwﬁmwnaanLﬂuﬂuazﬂmﬂ warhusasamafiasimathouaneaiusanty
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. Hoyauvue’a EPROM Emulator # bifimsemadsudofiowan

o $ayaunuasa EPROM Emulator fifimeaviadeudefionann

o doyouszming

o doyaiidlumsBamaseiumaia

3.26.1. oymmuaia EPROM Emulator #aifimsamadeudafianma
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wfuemaractoyailinayimslen  fwede  Fwudiudnunsoeianaafiameds

1 L 5% [ (- 1 ) o 3 14 ' a [ v A
Foyalifuuaiouddnathafen  laefivesaa:bifinsdshamadeuanafionaiandumniedag

A ¢4 va a a X ' 1Y A A 3 [V (4 v

aexiana’ FethiieRensafieulusswiuneadayenniefesnasfaimaintaia udms
€ G v a Y a A a a
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f dedawariinaiuiledusSoudiudiulyl ssdiuhmaouludnuasduiiazadoiu

m3ifend COPY TanaaaiaanwasamIaeass 1w
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C:\>COPY TEST. HEX COM1

(3 A a L% A A 3 s v ° v v X
fazlifimusevanafianana ivmuoueSasnasiamas  dwiumehauiudasagatia
o N ' A
fmadadaya (FILL) wazmsladoyn (ENTER) ash/luwsuminsaussiesdfidaams dmarhom
TavEBImEIei
o U G . 1w i A Ao IfLI)1 a 51 [ A \1!/ 4
FILL é& FIL ssdumahedagaamikiiuanglsildualuhaeseaessisynly &
winAno a3 FILL dlag 3 dheil
U A‘ 14 AI . ¥ a
. fuaaIEENIUTRsThdase bFs
| 4
o  AUDAOTHAUFATDINILAN
(.4 A ° a
o doyafinsihliida
ENTER fummiriayafisuanglFl ldasuennssidasnstuasiivniveiar 2 d
.  fuaamsfiniiayallld

. dmavayafianitlld

3.2.6.2. fayaunuaie EPROM Emulator fifinrsamiaseiiaionma
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Input From User

Display Error

2

Counter = End - Start

Upload Data

While Counter No—><5

Yes

Counter = Counter + 1

><—No Data Equal

s

Yes

Show Address

gi

3.14 o aimsnunsdds Compare

[
=1



Input From User

No———p,

Counter = End - Start Range Error

While Counter No

Yes

4

Download

End

U 3.15 udsiwaIminmasd Fil
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Input From User

Address Range

Valid No Display Error

Yes

y

Counter = End - Start

Download Source data

While Counter No—pCB

Yes

v

Download Data to
Target Adress

e

71 3.16 uaeI aSSamYnauuasmds Move
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Display Error

Input From User

No

Yes

v

Counter = End - Start

Upload Data

Q0

Point to First of Searching Datal

5

Data Equal

Yes
h 4

Add Pointer Data
Add Address

Last Address

Yes
Display Equal
Address

Data Range >
Remain Range

o

a
Y

No
»{ End )

No——p;

Add Address

3.17 usaalwairriamavhamaesds Search
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3.2.6.3 foyalnd
Soymssmindianidoyemadwifiotintes  furfimaGunfidedamenaqioyalu
W wwu INTEL HEX FORMAT uasmts DOWNLOAD dayeamiwiastufionadn delwditasin
msenaiamisfdeafhigUi ey INTEL HEX FORMAT whilt warlumaegfayelulwdass
mafmadnenTsamEae R Umamiies INTEL HEX FORMAT oéialgghand
s imsusamaRemaienmald uastudaugasmseiinae sl fuesaiuidodi
IWdsLunves INTEL HEX FORMAT i Foifssmnlsunmiromumesaldfimsaaniuy

L ) [ ﬁll’ } 3
Wivhowifuguuiiohsiu

3.2.6.4 doyanlFlumsfidademasiunada
a | : [ [ 1 ll.: Py - v fu - A. [ a
1umimmaﬁamsnuwasmaqnsuumzunﬁlﬁﬂn‘l‘naumaﬁwgwwaamaal:waﬂmeﬂv.msmm
) =3 o ! 1 =3 t 1 1 [} A
dalnesiBuaniwneiay 14h 289aed lasfidmnfimesariiog 3 e @ Port 1 Code &
Huenwasuaaimuaymanswiaaegeg warehrasshinuTivdasiimasanmen U iuseiFulaeen
Code ua¢ Port az‘lﬁmmnmﬂ%mdﬂmuQ’l%'mugﬁuﬁﬁmmﬁmﬁumst.%mmwa‘%mauﬂm %aﬁaqﬁlu
aaaituiu
P} a (17 t A’ A ° A Y] A A
TunsBundwaesinaseaaru C++ taelipuuunsimiamiloutunn C Aeaviims
Yo [ Ao [ 7] :lll
Tty 1 Fuflugeaediacinaioid
union REGS r;
uazlumssafiiinmaiiasiiguuuisui
r.h.ah = 0; MedBSidmaiane 8 in
r.x.dx = 0; aWiiRaeaszum 16 tn

v 1 ‘l v 4 v v A '3 Av v X
LACHIDEN umsdwaa_gammmanm Lwadqaanfjwa'smawnsuu@namamu
void send(int port, int code)

{

r.h.ah =1;

r.h.al =ch;

r.x.dx = ch;
int86(0x014,&r,&r);
}
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yn¥l 4 MSNARDILAZNAMSNARDS

4.1 dmred Hardware
mismeaas s maaseSousuis g dasill
e Serial Link EPROM Emulator
e Buffer RS-232C
s Duplexer
e Modem
o mads FM uasmasu FM
o wmﬂaumuﬁasmu (@auuuymaifen)

o NAFDUTINVIITEUL (RIUULEDINN)

4.1.1 Serial Link EPROM Emulator
MINAGeN

#%19 Monitor Program dwiimagey EPROM Emulator lasmsiielisudiayananme
wodn rx 789 MCS-51 Wi RS-232 Buffer MAX-232 wimidiaye iy Shambuanu
Y83u9%A EPROM Emulator Wihns Enable Buffer sawints Interface iU Dip Jumper uih
1% ET Board amadauamaignédastasdonaiiléty

udmmsdedayaiu a\$dastayafifugins Intel Hex Format File rmmavnada
aynINYadNG (1ig Buffer RS-232 9aauain EPROM Emulator FolugUt 4101 urmednoiLTag

Haayalulndniuludmeniwan Intel Hex Format

:100000000001020304050607080930A0B0CODOEDF78
:10001000101112131415161718191A1B1C1D1E1F68
:00000001FF

i 4.1 dnwniedayalulwdnithuiun ntel Hex Format (Testhex)

NANTIVIARHY

Sonaf dsuusaslugii 4.2
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00006000: 0 01 02 03 04 05 06 07 08 09 OA 0B 0C 0D OE OF :
00006010: 10111213141561617 1819 1A 1B 1C 1D 1E 1F

511 4.2 usadiasyafismliann ET Board fishuvia 6000-601F

4.1.2 RS-232 Buffer
MINAIN
L] A ¥ [ [ 1
1Wvihmstlon  Input AN Ry, et Ry Suseduuseds +15 , +10,0 -5, -10 , -15 U
ymsinseusasudtidane R, W8¢ Ry,
2. Inmatlau Input A9 T, uae T, METufUUSIei +5V wak 0 V wivimsTaseéiu
USIOUAT T, UaE Ty

HAMINARAN

ATNT 4.1 uaemIaNENRLTIaUTISUI I RILR2I way R10,R20

Ri1LR2I | R10 | R20
+16 0 0
+10 0 0

+b 0 0
0 +b +5
-b +5 +5
-10 +5 +5
-16 +5 +5

TN 4.2 UEAIANENRUTTISISUTIINN TILT2I wag T10,T20

T1L, T2 T10 T20

0 +10 +10

+5 -10 -10
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4.1.3 227 Duplexer

Rud
TXD
w2 - £ ]
e MAX?2 0 Y]
| e Voo |14 ofjponey pg 16001
p* 1001
4va—L - oRD —u-mmv——‘-_i_ 14 L2D1
}-r~—-—‘ cae - -—1——|' = ™ o in —
s s | B~ 2 Cd
10 n1 7 el ax
Rl »0 Ay R?
7 1 300
YO BEE =ra
=

T gty
?g

&8
¥

¥y

Al

R8
=L+ 300
e

=

U 4.3 WdAIMMAFELII9T Duplexer

WlHfimasiasssunseeunin T10 13 wdvhnmatlouussuanag 45 V s + 15 V dhiin
RiI
WAMTNAREY

aednqindt LED1 asfin wdenadiau LED2 Uaiemsenaiiuseeufien Txo whenam

seey -10 V i + 10V eadnéiy

4.1.4 Modem
o TXD
o——m +8 _‘ﬁz !3:;7
é] N
L.vaa 08C T L™
—oq———clx osc1 3
o DT TxD
It RxA 'Mu__Tj
+3$ e L RXT TXA i “ TxA
P | RxB cDL 3
RxD Vsa
1 n Rxh
B
3%
i 44 usansasTaludy
MINA/

1. Wilauusedii +5 V way 0 7 Txo wlavnmamaaesiaemuiilaan TxA
2. ilouamad 1200 Hz way 2700 Hz uhfin RxA idmeaasdfinesausesuiile
N RxD
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Input TXD (Volt) Output TXA (Hertz)

0 2200

+bV 1200

Input RXA (Hertz) | RAD Output (Volt)

2200 0

1200 +6V

4.1.5 masdiuazmaTULLY FM

mmeaad
Phisuusiaeassdslaommiuamaiseeiasdaaslfiraasinnuificemesaeing

doalfernadl 78 MHz mafidams udalloudygnoemaditssnnt 1200 Hz diisunnoesisas

¥ A& [ ] d' o v v 5 | 4
wihSalSuusdanTassuausudygnoudestive 16

4.1.6 NOFOUTINVNTELY (BauUuynaifen)
MMeaed
Tuisznavsasdamdheyiomaadheeriuma Block diagram 533989520 U&¥IMS
nosaugmaulimsiansuaeividali laevhnsdedeyaluguuyuees Intel Hex Format
TneldFosamina 10,000 Tuvi fignimmalith die 0 - 9 wlGaun wdwhmsaaseugh
14 dl\l Yo .4 A ' 1 9 n: ' ' AI v A L4 .5’ A' 2
Hoyanldsugndnave b udusstawhesswhaeRassuaseasds inniuGens  udamaaey
.4 d\l v v ¥ 5 A !
grhdfexaflesudignéasimmeriala
AEMINAHEN
! 1 : v 3 v
nNMmaay wuhenugneaseasdoyn uasssusieaadasiuds astuagiudmwiin
Foarnildynassumunde bimnidyqnmsunuinnasin enngndesastoyadsnnuassees
1 : | A 5 ' ] ao A 5 <
vhezaaeiasiuaatossn ganseSeszamhefilitle 30 imsmace (FhaneSedygnasunu
Ha a A a ¢ v ) Ad\hjdu & e vy v v
fififinnniedosnenfiamesiasdiae ) uamnegaeminifdyqnusumufiasnisudoyalégn
Fasvivnafiszesvalszancs 15 wes wazInMImasesHnmaivi W idsvasvhateadiasan

UseAnsnmaaaeFasiudsbisiwarnWiAedtygnosumumandenléhe
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41.7 VORELTINOTIUL (oULdRI.)
A0

vhmaeaaalaeld Program EZ ﬁﬁ%’w%uéma%ﬂuﬁfawmmﬂwmn vhmsaediayaluds
\W3aeam EPROM EMULATOR lnedeliaedyqnoumeusundusndns Taammesaysseeynaly
srelugh
HAMIMAARY

anmmessmLrimad bidedygnmeusunduasi dusasmaiidennidlasnmeds
ot Wwiumasdanduiilsdvsmmegonnidumsdslusesnduasiiyanosunatonfasinhi

2/ 2/ 2 g
ﬂwmmﬁwasﬂa\lﬂgwmmmm

4.2 MWMAaRIFIU Software
s 1 [] o } 7 3
Tums@emlsunsnavsniia i lumsdassiuue$a Eprom Emulator filuduaauusnlad
s esms@eulusunsaludnueess Procedural Programming 1aeldnn ¢ lums@eulusunsy
5 d' I A ° 1 :.i' A’ I GA v v A’
Anvudie sunsfidmzasmavhamehee Aunnauuaslusunsunfiowauaeansdugousnnin
[ 1 v v o A’ ] d ! ] ° y 5; M v
athatuludanasmsiudeyaanuivisdiimedenaunim Wasanlisansnldidansiag 16
: a (24 z ° a ] °
Fiudu Waslemsdudauraslsunsssnnau vnlimeideulusunsslidasnsnrildlosazann waslu
5 1 ° 1 %4 Al a [ A’ 1
1nenefi Bisnansovhaalaseaiflenol3la detimesilaseatumasltsunsaduan v
A’ a v a “ . . :
madeulsunsstvan i @ oudiidnuowes Object Oriented Programming 1o
i C++ msiendemansnanenwiudautasdayadr uaensaitenn ashildnn
dmasnsiinderiuwesaeynsiulafimslEiumasiwneay 14H ssnesuazdemnim
C++ loeldends int8s Feluneadaf isnansaynamuenadiosmsle
1 o d'd'.,vl.«l’,é. v LA vl:‘}d 1. X
umayhafifeniu iaiulsyhmmeassudnswuiidade inshfiowna gjainne ausn
yhamud e dansheaslsunssdlensAndieniiviansefianaviillsunsa aivhomsle 2o
J 1 U A [ A | ™M & o
maheaviiunazesns Over Flow enlaamikzasmanangauidhusamlng ldvhmstlas

tulaaldsnuaassnamalu C++ Sudhtlasiuudifion

meaBIeEIa Sy

o muwaresid Fill lumamenasind Fil Hidtmmanasdidayamamnagastona
namife axfimmanes Fil Sayrnadnnandedinnarestoymssnolliniv 16 i
Folinutgnle 9 ymbdaimnesedayaliingiudes q tuthousnusms
Wanhamutigmatidayaiuigareeelifims FILL $oigandluuada Wawutiym
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uazamagimuhifuenadumlumiaesausauafiaimahananed While
A . v ] =)
Fadlautlatigméenanoudficnan emléing
Mnaas e Enter imsldands Enter snlitmautiymidiasmniifiumads
2 \l € A 4 \hjd v v
foya luvidents lfienasdudausnn
2o Vo o H o v .
mmeasslfinds Move lummaaaaliends Move shuaewutiyymede « fums Fill
A a a N o A s':\lnw 2
namAe ariimsfuauiTasasimansesiayaiiigmil dsumsutlaudrnnnivesss
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el - Iy 4 vl vle | a4 a a ol
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ﬂtymu@iﬁﬁaagaﬁ\biwhﬁuﬁahmumnnfimﬁﬁmmwﬁwa fissnanudaaldfiannia
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|7 4 13 [ 7] -l.: sli’ Ay } 4 € G A ]
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Iﬂ‘iktﬂiaé‘m’fumﬂQNtﬂ“iﬂﬁ‘lﬂNﬂ‘liﬁ‘N‘l%ﬂM EPROM uuy|5sne

;PROGRAM RECEIVE-SEND FOR WIRELESS EPROM EMULATOR

;BY 3P
;*********;ﬁ**** CONS'I\AND LA ES T ES L EL L S
LED EQU INTO
BUFF541 EQU INT1
BAUDI1 EQU TO
BAUD2 EQU TI
RATE12 EQU OESH
RATE24 EQU OF4H
RATEA48 EQU OFAH
RATE96 EQU OFDH
PORT2 EQU P2
PORTI1 EQU Pl
PORTO EQU PO
LED_TIME EQU 08000H ;DELAY FOR LED ON-OFF
TLED_ERR EQU 0BOOOH ;DELAY FOR LED ERROR
;******‘*“***‘ VARIABLE 2k 2k 2 2k 2 2k ok 3k 2k 2 2k ok 3k 2K o ok ok Xk
ORG 0
DS 8
STACK : DS 24
;###*#“###### CODE kkkkRkRRkkkKk R KK KKK
ORG 0
RESET : MOV R1,#40H ;POWER ON DELAY
DINZ R1,$
MOV TMOD,#20H ;T1 MODE2
MOV SCON,#52H ;MODE 8 BIT VART
SETB TRl :T1 ON
MOV  APCON
CLR ACC.7
MOV  PCON,A :CLR SMOD
MOV SP#STACK ;SET STACK ADDRESS
SETB BAUDI1 ;CLR BAUD RATE
SETB BAUD2
CLR A
MOV C,BAUDI1 ;GET BAUD RATE JUMPPER
MOV ACC.0,C
MOV C,BAUD2
MOV ACC.1,C
CINE  A#01,NOT 12
MOV THI1,#RATEI12 ;BAUD RATE 1200
LIMP END_BRATE ;NOT USE 2400
NOT_12: CINE  A#02,NOT 48



MOV  THI#RATE48 :BAUD RATE 4800
LIMP  END BRATE

NOT _48: CINE  A,#03,NOT 96
MOV  THI#RATE9 ;BAUD RATE 9600
LIMP  END BRATE

NOT 96: MOV  THI#RATE% :BAUD RATE 19200

MOV A,PCON
SETB ACC.7

MOV PCON,A ;SET SMOD FOR DUBBEL B-RATE
END_BRATE: MOV DPTR,#0 ;SET INITIAL ADDRESS

MOV R5,#0 ;CLR ERROR COUNTER
;ENABLE BUFFER
EN_BUFF: MOV A#0FFH ;PULL UP RAM

MOV PORTO,A
MOV PORT2,A
SETB PORT1

CLR BUFF541 :ENABLE 541 BUFFER
CLR LED

:STAND BY

STAND BY: LCALL RW_CHAR :RECEIVE AND WAIT FOR CHAR
CINE  A#:STAND BY :DATA_ERR
LIMP R DATA :TO RECEIVE DATA

DATA_ERR: LIMP LED_ERR

;RECEIVE DATA
R_DATA: SETB  BUFF541 ;DISABLE 541 BUFFER

MOV  R7#0 ;CLR CHK SUM

LCALL RNUM_CHK ;RECEIVE NUMBER AND CHK SUM

MOV  R6A ;GET BYTE COUNTER

LCALL RNUM_CHK

MOV  DPHA ;RAM HIGH ADDRESS

LCALL RNUM CHK

MOV  DPLA ;RAM LOW ADDRESS

LCALL RNUM_CHK

CINE  A#00,NOT D LD ;CHK TYPE

LIMP  DOWN LD ;TYPE 00 = DOWN LOAD
NOT D_LD: CINE  A#01,NOT END

LIMP  EN BUFF ;TYPE 01 = END FOR DATA
NOT_END: CINE  A#02NOT U LD

LIMP UP LD ;TYPE 02 = UP LOAD
NOT U LD: CINE  A#03DATA_ERR

LIMP D _RETURN ;TYPE 03 = DONW LOAD

; AND RETURN CHK SUM

;DOWN LOAD NO RETURN CHK SUM
DOWN_LD: SETB  PORTI.0
DOWN_LD1: LCALL RNUM_CHK

MOVX @DPTR,A

INC DPTR

MOV  C,ACC.0

MOV  LEDC ;TURN ON-OFF LED

DINZ R6,DOWN_LD
MOV AR7 ;CHK SUM



CPL A
INC A
MOV  BA
LCALL RNUM_CHK
CINE  ABLED ERR
LIMP  STAND BY
;UP LOAD TO PC
UP_LD: CLR  PORTIL.0
B PORTI.1,$
UP_LDI: MOVX A,@DPTR
LCALL SNUM_CHK
INC DPTR
MOV  C,ACC.0
MOV  LED,C
DINZ  R6,UP LDI
MOV  AR7
CPL A
INC A
LCALL SNUM_CHK
LIMP  STAND BY
:DOWN LOAD AND RETURN CHK SUM
D _RETURN: SETB  PORTL.0
D RETURNI: LCALL RNUM_CHK
MOVX @DPTRA
INC DPTR
MOV  C,ACC.0
MOV  LED,C
DINZ  R6,D RETURNI
MOV  AR7
CPL A
INC A
MOV  BA
LCALL RNUM_CHK
CINE  ABRET ERR
CLR  PORTI.0
B PORTI.1,$
MOV A#
MOV  RO#0FFH
DINZ RO$
LCALL SNUM _CHK
MOV  A#04
MOV  RO,#0FFH
DINZ RO$
LCALL SNUM_CHK
MOV  R5#0
IN_LIMIT: LIMP  STAND BY
RET ERR: CLR  PORTI.0
B PORTI.1,$
MOV  A#
MOV  RO#0FFH
DINZ RO
LCALL SNUM_CHK
MOV A#05

;2’COMPLEMENT CHK SUM

;RECEIVE CHK SUM DATA
;JF ERROR THEN DISPLAY LED

;READ DATA FROM RAM
;SEND NUMBER AND CHK SUM

;TURN ON-OFF LED
;R6 = BYTE COUNTER

;2’COMPLEMENT CHK SUM

“TURN ON-OFF LED
:CHK SUM
;2’COMPLEMENT CHK SUM

;RECEIVE CHK SUM DATA

;JF ERROR THEN RETURN ERROR

;SEND "' FOR RETURN

:RETURN 04 = NO ERROR

;CLR ERROR COUNTER

;SEND "' FOR RETURN

;RETURN 05 = ERROR



MOV  RO#0FFH

DINZ R0,

LCALL SNUM _CHK
INC RS

CINE  RS5,#03,IN_LIMIT
LIMP  LED ERR

;CHK 3 ERROR ?

AR AR ARk FEAKERR R KRRk
; PROCEDURE AREA

;DISPLAY LED ERROR
LED_ERR: MOV RO,#HIGH TLED_ERR
ERRI1: MOV R1,#LOW TLED ERR
DINZ RL$
DINZ RO,ERR1
JNB LED,LED_OFF
CLR LED
LIMP  LED ERR
LED_OFF: SETB LED
LIMP LED_ERR
;RECEIVE AND WAIT FOR 1 CHAR
;0/P A
RW_CHAR: SETB PORT1.0
MOV RO,#HIGH LED_TIME
SET_RI: MOV R1,#LOW LED_TIME
RECEV: JB RILEND RW
MOV A6
REC DEL: DEC A
INZ REC_DEL
DINZ R1,RECEV
DINZ  RO,SET RI
JB LED,CLR BIT
SETB LED
LIMP RW CHAR
CLR_BIT: CLR LED
LIMP RW _CHAR
END_RW: CLR  RI
MOV A,SBUF
RET

;SET TIME FOR LED ON-OFF

; WAIT UNTIL DATA RECEIVE

;MOVEDATA TO A

;RECEIVE ASCII 2 BYTE CONVERT TO HEX 1 BYTE

; AND ADD TO CHK SUM

:O/P DATA=A

: CHK SUM =R7
LCALL R BYTE
MOV  R2,A
LCALL R BYTE
MOV  R3A
LCALL ASCI2HEX
XCH  AR7
ADD  AR7
XCH  AR7
RET

RNUM_CHK:

;RECEIVE 1 BYTE

;CONVERT ASCII TO HEX, O/PIN A

;ADD CHK SUM



;RECEIVE DATA 1 BYTE

;O/P A

R_BYTE: INB RL$ ;WAIT FOR RECEIVE
CLR RI
MOV A,SBUF
RET

;CONVERT ASCII TO HEX

/P R2,R3

;O/P A

ASCI2HEX: MOV  AR2
LCALL ATOHS

SWAP A
MOV R2,A
MOV AR3
LCALL ATOHS
ORL AR2
RET
ATOHS: CINE AHA$H3
JC ATOHSI
ADD A#9
ATOHSI: ANL A#0FH
RET
;SEND ASCII 2 BYTE CONVERT FROM HEX 1 BYTE
; AND ADD TO CHK SUM
; /P A
SNUM_CHK: XCH AR7
ADD AR7 ;ADD TO CHK SUM
XCH AR7
LCALL HEX2ASCI :CONVERT HEX TO ASCII, O/P = R2,R3
MOV AR2
LCALL S BYTE
MOV AR3
LCALL S BYTE
RET
;SEND 1 BYTE
;I/P A
S BYTE:
INB TL$ ;WAIT FOR SEND
CLR TI
MOV SBUF,A
RET
;CONVERT HEX 1 BYTE TO ASCII 2 BYTE
J/P A
;O/P R2,R3
HEX2ASCI: PUSH ACC
SWAP A
LCALL HTOAS
MOV R2,A

POP ACC



HTOAS:

HTOASI:

END

LCALL
MOV
RET

ANL
CINE
JNC
ORL

SUBB
ORL
RET

HTOAS
R3,A

A#0FH
A#0AH,$+3
HTOASI1
A#30H

A#9
A#40H
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// WIRELESS EPROM EMULATOR //
// SOFTWARE SUPPORT : EZ.EXE //
// USING TURBO C++ VERSION 3.0 /7

// THIS FILE IS EZ.CPP (MAIN ROUTINE) //
[11177777777717 oy 177777777777777771777777

#include<iostream.h>
#include<bios.h>
#include<math.h>
#include<process.h>
#include"zbuffer.cpp"
#include"zheader.h"
#include"screen.cpp”
#include"zfile.cpp"”
#include"zblock.cpp"
#include"zerror.cpp”

int stack[16][1024]; // Global tempolary
void main()

{

int ch, redraw, no, error,mode;

int 1i,7;
Block a; //
ChkError c; // Class Declaration

Buffer forset; //



File b; //
drawscreen() ;
redraw=1;
forset.port=0; forset.code=224;
forset.xbaud=224; forset.xparity=0;
forset.xstop=0; forset.xlength=3;
mode=0; // Not check error mode
forset.code=forset.xbaud+forset.xpartiy+forset.xstop+
forset.xlength;
// Initial default communication
init port(forset.port,forset.code);
for (i=0;i<16;i++)
for(j=0;3<1024;j++)
stack{i] [j] = Ox0ff;
do
{
_setcursortype ( NORMALCURSOR) ;
if (redraw==1)
{
cls () ;cmdscreen();
forset.printstatus (mode);
textcolor (LIGHTGREEN) ;
textbackground (BLUE) ;

gotoxy(1l,24);cprintf ("COMMAND :");gotoxy (11, 24);
}
ch=bioskey (0};:
switch(ch) // Main menu
{
case ENTER : cls{();

error=init port2(forset.port, forset.code);
if (error&l28)
{
//If initial FAIL
portfail (error) ;getch{);
break;
}
//Else Success,Follow by Mode
if (mode==0)a.enter (forset.port);
else c.enter(forset.port);
redraw=1;
break;
case FILL : cls();
error=init port2(forset.port, forset.code);
if (error&l28)
{

portfail (error) ;getch();

break;

}
if (mode==0)a.fill (forset.port);
else c.fill(forset.port);
redraw=1;

break;
case _MOVE :
error=init port2(forset.port, forset.code);
if (error&l28)

{

portfail (error);getch{);

break;

}
if (mode==0)

{

dosmode () ;



case _SEARCH

getch();

}
else c.move();
redraw=1;
cls();
break;

i
error=init port2(forset.port, forset.code);
if (error&l28)

{
portfail (error);getch();
break;
}
if (mode==0)
{
dosmode () ;
getch();
}
else c.search{():;
redraw=1;
cls();
break;

case _COMPARE

case _

case

case

LISTF

SETTING : cls{();

_DUMP

error=init_port2(forset.port, forset.code);
if(error&l28)
{
portfail(error);getch();
break;
}
if (mode==0)
{
dosmode () ;
getch{();
}
else c.compare();
redraw=1;
cls():
break;
cls():
redraw=1;
b.getname () ;
no=b.readfile();
if (no==0)
b.listfile();
break:
forset.setport(); ‘
error=init~port2(forset.port,forsét.code);
if (error&l28)
{
portfail (error) ;jgetch();
break;
}
break;
//cls();
error=init port2(forset.port, forset.code);
if(error&l28)
{
portfail (error) ;getch();
break;
}
if (mode==0)

.



{
dosmode () ;
getch();
}
else
{
cls();
c.dump (forset.port);
}
redraw=1;
cls();
break;
case PAGEDOWN: cls{();
b.getname() ;
error=init port2(forset.port, forset.code);
if (error&l28)
{
portfail (error);getch();
break;
}
no=b.ReadFile (forset.port);
redraw=1;
break;
case F5 : switch (mode)
{
case 0O:mode=l;break;
case l:mode=0;break;
}
redraw=1;
break;
default : redraw=0;
}s
}while (ch!=EXIT);
goodbye () ;
clrscr():;
cout<<"Thank you...";

}



[1717777777777777777777777777777777777
// ZBLOCK.CPP (COMMAND ROUTINE) //
[17777777777777777/7777777777777777777
#include<iostream.h>

#include<bios.h>

#include<math.h>

#include”zheader.h"

///////// -—-- CLASS DECLARATION

class Block:public Buffer

{

friend

Buffer; //--- SHARE VARIABLE WITH BUFFER

private:
int start,end, i, data;
int counts, counte, countt, countd, sum;
int pgx;

char
char
char
public:

void
void
void
void
void
void
void
void
void
void
void
void
void
void
void
int

int

void
int

int

void
void

}:
/1777777

startaddr[5],endaddr[5], targetaddr[5];

bdata[2],victim[4],sdata[20];
hunter[3000],prey[3000];

enter (int);

£ill(int);

search();

dump () ;

move();

compare () ;

getaddrl () ;

getaddr2 () ;

gettarget ();

getdataSet (int);
legaladdr () ;
legaldata () ;
progress(unsigned long int);
pgbar();

addSum (char, char);
sendSum (int) ;
checkSum(int, char, char);
getdata (int);

hex2dec (char, char, char, char, int);
hex2dec2 (int, char);
int2hex (int);

convert (int);

FILL COMMAND /////////////

void Block::fill (int port)

{

int error=0,r err=0,count=0, remain;
int countline=0, pg=0, temp;

textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy (20, 4) ;cprintf ("FILL DATA

getaddr2();
range=end-start+l;
remain=range;

if (range<0)

{

fail ("Address Range Error!",20);
r err=1l;

}

else

{

getdata (2);

//-- INHERITANCE FROM BUFFER

:Dos mode");



legaladdxr();
sum = 0; // reset Sum
count=0;
pgbar();
do
{
if (count==0)
{
sum=0;
error=transmit (port,':'); //--START COMMUNICATE
if (error&l28)goto outl;
if (countline>0)
remain=remain-16;
if (remain<16) // CHECK FOR BYTE REMAIN
{
int2hex (remain) ;
error=transmit (port,victim{1]); // Byte courter
if (error&l28)goto outl;
error=transmit (port,victim{0]);
if(error&l28)goto outl;
addSum(victim([1l], victim[O0]);
}
else
{
error=transmit (port,'1l'); // Send Byte counter
if (error&l28)goto outl;
error=transmit (port,'0");
if (error&l28)goto outl;
addSum('1','0");
}
countline++; p
int2hex (start+pg);

error=transmit (port,victim([3]); // Send Address
if (error&l28)goto outl;

error=transmit (port,victim[2]);
error=transmit (port,victim([1]);

if (error&l28)goto outl;

error=transmit (port,victim([O0]);
if(error&l28)goto outl;
addSum(victim{3],victim[2]);

if (error&l28)goto outl;
addSum(victim[1l],victim[0]);
if(error&l28)goto outl;

error=transmit (port,'0");
if(error&l28)goto outl;

error=transmit (port, '0"); // Send Type
if(error&l28)goto outl;

addSum('0','0"');

}

error=transmit (port,bdatal0]);

if (error&l28)goto outl;

error=transmit (port,bdata[l]); // send data
if (error&l28)goto outl;

addSum (bdata[0],bdataf{1l]);

progress (pg) ;

count++;pg++;

if (count==16)

{

// Send Check Sum

error=sendSum (sum) ; 1



if(error&l28)goto outl;

count=0;

// Send Lind Feed and Carriage Return .
error=transmit (port, 0x0D) ;

if(error&l28)goto outl;
error=transmit (port, 0x0A) ;

if (error&l28)goto outl;

1
}while (pg<range) ;

error=sendSum (sum) ;
error=transmit (port, 0x0D) ;
error=transmit (port, 0x0A) ;
if (error&l28)goto outl;

else
{
// -- end of Transmit :00 0000 01 FF
error=transmit (port, ':"');if (error&l28)goto outl;

error=transmit (port, '0');if (error&l28)goto outl;
error=transmit (port, '0');if (error&l28)goto outl;

error=transmit (port, '0');if (error&l28)goto outl;
error=transmit (port, '0"');if (error&l28)goto outl;
error=transmit (port, '0"');if (error&l28)goto ouél;
error=transmit (port, '0');if (error&l28)goto outl;

error=transmit (port, '0');if (error&l28)goto outl;
error=transmit (port, '1');if (error&l28)goto outl;

error=transmit (port, 'F');if (error&l28)goto outl;
error=transmit (port, 'F');if (error&l28)goto outl;

error=transmit (port, 0x0D) ;if (error&l28)goto oytl;
error=transmit (port, 0x0A);if (error&l28)goto outl;

progress{range) ;
complete ("FILL Complete",13);
}

goto out2;

1

if(!r_err==1)
{
outl:
fail ("Communication Erroxr",19);
}

out2:getch();

} .

/////// Enter Command /////////
void Block::enter (int port)
{
int error=0,1i;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy (20, 4) ;cprintf ("ENTER DATA") ;
getaddrl (),
getdata(l):;
if (error==0)

{

legaladdr () ;
sum = 0; // reset Sum
error=transmit (port,':"');

if(error&l28)goto outl;



error=transmit (port,'0'); // Byte counter =1
if (error&l28)goto outl;

error=transmit (port,'1");

if (error&l28)goto outl;

addSum('0', '1");

for (i=0;1<=3;i++) // Send address
error=transmit (port, startaddr{i]):

addSum(startaddr[0],startaddr[1l]);

addSum (startaddr[2],startaddr[3]);

error=transmit (port,'0'");
error=transmit (port,'0');
addSum('0', '0"');

// Type

error=transmit (port,bdata(0]);
error=transmit (port,bdata[l]); // send data
addSum (bdata{0],bdata(l]);

// Send Check Sum to Port
error=sendSum(sum) ;

// Send end of transmit
error=transmit (port, 0x0D) ;
error=transmit (port, O0x0A) ;
error=transmit (port, ':"');
error=transmit (port, '0"');
error=transmit (port,'0');

error=transmit (port,'0"');
error=transmit (port, '0");
error=transmit (port,'0");
error=transmit (port,'0");

error=transmit (port, 'O’
error=transmit (port, 'l

error=transmit (port, 'F');
error=transmit (port, 'F');
error=transmit (port, 0x0D);
error=transmit (port, OxOA) ;

complete ("ENTER Complete™,14);
goto out2;
}
outl:
fail ("Communication Error",18);

out2:getch();
}

////// Search Command //////
void Block::search()
{
int r_err=0,error=0;
int walk=0;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4);cprintf ("SEARCH DATA");
getaddr2();
range=end-start;
if (range<0)
{
fail ("Address Range Error!",20);



r_err=1;
}
else
{ 3
getdataSet (3); // Get address
legaladdr();
int i=range;
sum = 0; // reset Sum
error=transmit (port,':');
if (error&l28)goto outl;
int2hex (range) ;

error=transmit (port,victim(1]); // Byte counter
if (error&l28)goto outl;

error=transmit (port,victim[0]});
if(error&l28)goto outl;

addSum (victim([1l],victim[0]);

for (i=0;i<=3;i++) // Send address
{
error=transmit (port,startaddr([i]);
if (error&l28)goto outl;
}
addSum{startaddr[0], startaddr(1]);
addSum (startaddr[2], startaddr[3]);

error=transmit (port,'0"');
if (error&l28)goto outl;
error=transmit (port, '2"); // Type
if (error&l28)goto outl;
addSum ('0','2"');
i++; // add for last byte is CHKSUM
for(; i>=0 ; i--)
{
error=receive (port); // Receive data
if (error&l28)goto outl;
else if(error==13)
{
fail ("EPROM-EMU. Not Respone", 22);
getch{();
return;
}
else
{
hunter [walk]={(char)error;
walk++;
}
error=receive (port);
if(error&l28)goto outl;
else if(error==13)
{
fail ("EPROM-EMU. Not Respone", 22);
getch();
return;
}
else
{
hunter({walk]=(char)error;
walk++;

}
if(i!'=0) // If not last;Add Sum
addSum (hunter[walk-2],hunter[walk-1]);



}
error=checkSum(sum, hunter{walk-2], hunter{walk-1]);
if(error&l28)

{

fail ("Checksum Error!",15);

r err=1;

goto outl;

[/ —————— BEGIN SEARCH
i=range;
int tempwalk=0;
int targetwalk=0;
int loop=0; !
walk=0;
do
{
targetwalk=0;
tempwalk=walk;
do
{
// =--- If head is equal then check in range
if(sdata[targetwalk]==hunter[tempwalk])
{
tempwalk++;
targetwalk++;
loop=1;
}
else // If head not equal then shift pointer
{
walk++;walk++;
loop=0;
}
}while (sdata[targetwalk] {='\0");
if (loop==1)
{
complete ("FOUND!", 6) ;
//equal
}

}while (i>0); // still range
if (loop==0)
complete ("Not Found”,13);
goto succ;

}

outl:
if(r err!=1)

fail ("Communication Error!",18);
succ:getch() ;

}
/////////// Move Command ///////////
void Block: :move ()
{
int error=0,r_err=0; é
int walk=0;

" textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4) ;cprintf ("MOVE DATA");
getaddr2();
range=end-start;
if (range<0)

{
fail ("Address Range Errort!"™,20);



r err=1;
}
else
{
gettarget():; // get address
legaladdr():
int i=range;

sum = 0; // reset Sum

error=transmit (port,':");
if(error&l28)goto endmove;
int2hex (range);

error=transmit (port,victim[1]); // Byte counter

if (error&l28)goto endmove;

error=transmit (port,victim([0]);

if(error&l28)goto endmove;
addSum(victim[1l],victim[0]);

for (i=0;i<=3;i++) // Send address

{

error=transmit (port, startaddr[i]);

if(error&l28)goto endmove;

}

addSum (startaddr[0],startaddr[1]);
addSum (startaddr[2], startaddr[3]);

error=transmit (port,'0'");
if(error&l28)goto endmove;

error=transmit (port, '2'); // Type
if(error&l28)goto endmove;
addSum('0','2");

i=range;

i++; // add for last byte is CHKSUM

for(; i>=0 ; i--)
{
error=receive (port);
if(error&l28)goto endmove;
else if(error==13)

{

// Receive data

fail ("EPROM~-EMU. Not Respone",22);

getch();
return;

}

else

{
hunter[{walk]=(char)error;
walk++;

}

error=receive (port);
if(error&l28)goto endmove;
else if(error==13)

{

fail ("EPROM-EMU. Not Respone", 22);

getch();

return;

}

else

{
hunter([walk]=(char)error;
walk++;

}



if(it=0) // If not last;Add Sum

addSum (hunter [walk-2], hunter([walk-1]):;

}
error=checkSum(sum, hunter[walk-2], hunter[walk-1]):
if (error&l28)

{

fail ("SUM Error:PC «- EPROM",21);

r _err=1;

goto endmove;

[/ === ~——— Upload Source data
else // Checksum not error ; Send Block
{
sum = 0; // reset Sum

int error=transmit (port,':');
if (error&l28)goto endmove;
int2hex(range);

error=transmit (port,victim[1]); // Byte counter
if(error&l28)goto endmove;

error=transmit (port,victim([0]);

if (error&l28)goto endmove;

addSum (victim[1l],victim[0]);

for (i=0;i<=3;i++) // Send address
{

error=transmit (port, targetaddr[i]):;
if(error&l28)goto endmove;

}

addSum(targetaddr[0], targetaddr([1]):
addSum(targetaddr (2], targetaddr([3]):;

error=transmit (port,'0');

if (error&l28)goto endmove;
error=transmit (port, '3'); // Type
if(error&l28)goto endmove;
addSum('0','3");

for (i=0;i<=range;i++)
{
error=transmit (port,hunter{i]);
if(error&l28)goto endmove;
i++;
error=transmit (port, hunter[i]});
if (error&l28)goto endmove;
addSum (hunter([i~1],hunter[i]);
}
error=sendSum(sum) ;
if(error&l28)
{
fail ("SUM Error:PC -» EPROM",21);
goto endmove2;
}
}
}
endmove:if ((error&l28)&&(r err==0))
fail ("Communication Error",19);
endmove2:getch{():;

[ /=== Dump ......
void Block: :dump ()



{
int error=0,r_err=0,y;
int walk=0, countbyte, addrwalk;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4);cprintf ("DUMP DATA");
getaddr2();
range=end-start;
if (range<0)
{
fail ("Address Range Error!",20);
r_err=l;
}
else
{
legaladdr();
int i=range;
sum = 0; // reset Sum
error=transmit (port,':"');
if(error&l28)goto enddump;
int2hex (range);

error=transmit (port,victim[1]); // Byte counter
if(error&l28)goto enddump;

error=transmit (port,victim[0]);
if(error&l28)goto enddump;
addSum(victim([1l],victim[0]);

for (1i=0;i<=3;i++) // Send address
{
error=transmit (port,startaddr([i]);
if(error&l28)goto enddump;
}
addSum (startaddr (0], startaddr[1]);
addSum (startaddr (2], startaddr[3]);

error=transmit (port,'0');
if(error&l28)goto enddump;
error=transmit (port,'2"'); // Type
if (error&l28)goto enddump;
addSum('0','2");

i=range;

i++; // add for last byte is CHKSUM

for(; i>=0 ; i--)
{
error=receive (port); // Receive data
if (error&l28)goto enddump;
else if(error==13)
{
fail ("EPROM-EMU. Not Respone", 22);
getch();
return;
}
else
{
hunter [walk]=(char)error;
walk++:;
}
error=receive (port);
if(error&l28)goto enddump;
else if(error==13)



{
fail ("EPROM-EMU. Not Respone",22);
getch();
return;
}
else
{
hunter[walk]={(char)error;
walk++;
}
#if(i!'=0) // If not last;Add Sum
addSum$hunter[walk~2],hunter[walk—l]);
}
error=checkSum (sum, hunter[walk-2],hunter[walk~-1]);
if(error&l28)
{
fail ("SUM Error:PC «- EPROM",21);
r err=1;
goto enddump;
}
/ /=== ~——-~ Upload Source data
i=0;
int2hex (start);
addrwalk=start;
walk=0;y=2; countbyte=0;
do -
{
int2hex (addrwalk) ;
if (countbyte==0)
{
gotoxy(15,vy);
cprintf ("%c%c%c%c : ",victim[3],victim[2],victim([1l],victim([0]);
}
if (countbyte==8)
cprintf("%$c%c - ",hunter[walk],hunter[walk+1]);
else
cprintf ("$c%c ",hunter[walk], hunter[walk+1l]);
if (countbyte==16)
{y++;countbyte=0;}
else countbyte++;
if(y>23)
{

cout<<"Press Anykey";getch{);
cls();

y=2;

}

walk+=2;i++;

addrwalk++;

}while (i<range) ;

}

enddump:if (r_err==0)fail ("Communication Error",19);
enddump2:getch() ;
}

void Block::compare ()
{

// int r_err=0;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4);cprintf ("COMPARE DATA");



getaddr2 () ;

range=end-start;

if (range<0)

{

fail ("Address Range Error!",20);

// r_err=1;

}

else

{

gettarget (),

pgx=0

.
7

range=end-start;

pgbar

()

for(int i=0;i<=range;i++)
progress(i);

}
getch ()

}

7

void Block::convert (int type)

{

// Type 0 for
// 1 for
// 2 for
// 3 for
if (type==0)
start

end

range

}

Address start
Address end
Taget Address
Data

int Block: :hex2dec2 (int

{

int number;

switch (ch)

{

case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

IOI
ll'
V2I
l3l
l4l
l5|
l6|
'7'
'8'
l9|
lal
'bl
ICI
ldl
Iel
lfl
IAI

number
number
number
number
number
number
number
number
number
number

: number
: number
: number

number
number
number

: number

(| | | (O A

hex2dec(startaddr([0],startaddr[1],
startaddr([2], startaddr[3], counts);

else if (type==1)

hex2dec(endaddr[0],endaddr[1],
endaddr[2],endaddr[3], counte);

else if (type==2)

end-start;

bite,char ch)

0; break;
1*(pow(l6,bite)); break;
2* (pow(16,bite)); break;
3*(pow(l6,bite)); break;
4* (pow(l6,bite)); break;
5* (pow(1l6,bite)); break;
6* (pow(1l6,bite)); break;
7*(pow(l6,bite)); break;
8* (pow(1l6,bite)); break;
9* (pow(16,bite)); break;
10* (pow (16,bite)); break;
11* (pow(1l6,bite)); break;
12* (pow(16,bite)); break;
13*(pow{l6,bite)); break;
14*(pow(1l6,bite)); break;
15* (pow(1l6,bite)); break;
10* (pow(1l6,bite)); break;



case 'B' : number = 1ll*(pow(l6,bite)); break;
case 'C' : number = 12* (pow(1l6,bite)); break;
case 'D' : number = 13*(pow(l6,bite)); break;
case 'E' : number = 1l4*(pow(l6,bite)); break;
case 'F' : number = 15*(pow(1l6,bite)); break;

default : number
}

return number;

}

0; break;

int Block::hex2dec(char c3,char c2,char cl,char c0,int count)

{
int t0,tl,t2,t3,num=0;

if (count==4)
{
t0=hex2dec2 (0, c0)
tl=hex2dec2(1l,cl)
t2=hex2dec2 (2, c2)
t3=hex2dec2 (3, c3)
num=t0+t1+t2+t3;
}

else if(count==3)
{
t0=hex2dec2(0,cl);
tl=hex2dec2(1l,c2);
t2=hex2dec2(2,c3);
num=t0+t1l+t2;
}

else if{(count==2)
{
t0=hex2dec2(0,c2);
tl=hex2dec2(1l,c3);
num=t0+t1;
}

else if(count==1)

14
’
.
14
14

{

t0=hex2dec2 (0,c3);
num=t0;

}

return num;

}

void Block: :legaladdr ()

{

if (counts==3) // Legal Start address
{
startaddr[4]1="\0"';
startaddr[3]=startaddr[2];
startaddr[2]}=startaddr[1];
startaddr([l]=startaddr[0];
startaddr([0]='0";
}

else if(counts==2)
{
startaddr[41="\0";
startaddr[3)=startaddr([l]:
startaddr[2]=startaddr([0]:
startaddr[l)=startaddr(0]='0"';
}

else if(counts==1)

{



startaddr([4]="\0";
startaddr[3]=startaddr(0];
startaddr[2]=startaddr([l]=startaddr[0]='0";

}:
if (counte==3) // Legal end address

{
endaddr[4]1="\0";
endaddr [3]=endaddr[2];
endaddr [2]=endaddr[1];
endaddr[1l]=endaddr[0];
endaddr[0]='0";
}

else if(counte==2)
{
endaddr[4]1="\0";
endaddr ([3]=endaddr(1];
endaddr [2]=endaddr (0] ;
endaddr [l]=endaddr([0]='0";
}

else if (counte==1)
{
endaddr [4]="\0";
endaddr [3]=endaddr[0];
endaddr [2]=endaddr[l]=endaddr[0]='0";

}i
if (countt==3) // Legal target address

{

targetaddr[4]1="\0";
targetaddr[3]=targetaddr[2];
targetaddr([2]=targetaddr[1l];
targetaddr[l]=targetaddr[0];
targetaddr{0]='0"';

}

else if(countt==2)
{
targetaddr([4]='\0";
targetaddr[3]=targetaddr(1l];
targetaddr [2]=targetaddr[0];
targetaddr[l]=targetaddr[0]='0";

else if (countt==1)
{
targetaddr[4]="'\0";
targetaddr (3]=targetaddr[0];
targetaddr[2]=targetaddr[l]=targetaddr[0]='0";
}

}

void Block::legaldata ()
{

int i=0,73;

do

{

if(sdata[i]l=="' ')
{
I=i; '
do

J++;

while (sdata(jl==" '):



sdata[i]l=sdatal]j];
sdata[jl=' ';
}

i++;
}while (sdata[i-1]!="\0");
countt=i;

}

void Block::getaddr2 ()

{
int
int

x=35, y=6,para=0;
ch;

textbackground (BLUE) ;
textcolor (WHITE);
gotoxy(20,6); cprintf ("Address Start: ");

textbackground (CYAN) ;
gotoxy (35,6); cprintf(" ")

__setcursortype ( NORMALCURSOR) ;

i=0;
do{

gotoxy (x+i,y):
ch = bioskey(0);

if((((char)ch >= '0')&&((char)ch <= '9")) ||
(((char)ch >= ‘'a')&&((char)ch <= 'f")) ||
(((char)ch >= 'A')&&((char)ch <= 'F')))
{ // if HEX number
if (i<4)

{
cprintf ("%c", (char)ch);
switch (para)
{
case 0O:startaddr[i]=(char)ch;break;
case l:endaddr{i]=(char)ch;break;
}
i++;
}
}

else if (ch==BKSP)

{

gotoxy (x+i-1,y) ;cprintf (" ");
if (1i>0)

i--;

if (x>35)

R==;

}

else if(ch==ENTER)

{

switch (para)

{

case 0O:startaddr{i]="\0"';counts=i;break;
case l:endaddr[i]='\0"';counte=i;break;
}

para+t+;

y+=2;

x=35;

i=0;

textbackground (BLUE) ;

switch (para)

{
case l:gotoxy(20,8);cprintf ("Address End

d).

I



textbackground (CYAN) ;
gotoxy(35,8); cprintf(" "):;break;
case 2:goto Out;
}
}
}while (ch!=ESCAPE) ;
Out:;
if (para<2)
return;
else
{
convert (0);
convert (1);
}

}

void Block::getaddrl ()
{
int x=35;
int ch;
textbackground (BLUE) ;
textcoloxr (WHITE) ;

gotoxy(26,6); cprintf("Address: ");
textbackground (CYAN) ;

gotoxy (35,6); cprintf(" ")
_setcursortype( NORMALCURSOR) ;

i=0;

do{

gotoxy (x+i, 6);
ch = bioskey(0);
if((((char)ch >= '0')&&((char)ch <= '9"))|
(((char)ch >= 'a')&&({(char)ch <= "£'))|
(((char)ch >= 'A')&&((char)ch <= '"F')))
{
if(i<4)
{ // if HEX number
cprintf ("%c", (char)ch);
startaddr[i]=(char)ch;
i++;
}
}
else if (ch==BKSP)
{
gotoxy(x+i-1, 6) ;cprintf(" ");
if(i>0)
i--;
if (x>35)
X==;
}
else if(ch==ENTER)
{
startaddr{i]l="\0"';counts=i;
x=35;
i=0;
textbackground (BLUE) ;
goto Out;
}
}while (ch!=ESCAPE) ;
Out:;



if (ch==ENTER)
convert (0);

}

void Block::gettarget ()
{
int x=35;
int ch;
textbackground (BLUE) ;

textcolor (WHITE) ;
gotoxy(20,10); cprintf("Target Address:");

textbackground (CYAN) ;

gotoxy(35,10); cprintf (" "),
_setcursortype ( NORMALCURSOR) ;
i=0;

do{

gotoxy(x+i,10);
ch = bioskey(0};

if((((char)ch >= '0')&&((char)ch <= "9')) ||
(({(char)ch >= 'a')&&((char)ch <= "f£')) ||
(((char)ch >= 'A')&&((char)ch <= "F"')))
{
if (i<4)
{ // if HEX number

cprintf ("%c", (char)ch);
targetaddr([i]=(char)ch;
i++;
}
}
else if{(ch==BKSP)
{
gotoxy(x+i-1,10);cprintf (" ");
if (i>0)
i--;
if (x>35)
X==7
}
else if (ch==ENTER)
{
targetaddr[i)="'\0";
countt=i;
goto out;
}
}while (ch!=ESCAPE) ;
out:
if (ch==ENTER)
convert (3);

}

void Block::getdata(int rr)
{
int x=35,y;
int ch;
switch(rr)
{
case 1l:y=8;break;
case 2:y=10;break;
case 3:y=12;break;
}i



textbackground (BLUE) ;
textcolor (WHITE) ;
gotoxy(26,y); cprintf("Data R

textbackground (CYAN) ;
gotoxy(35,y); cprintf(" ");

_setcursortype (_ NORMALCURSOR} ;

i=0;
do{
gotoxy(x+i,y);
ch bioskey (0} ;
if((((char)ch >= '0'})&&((char)ch <=

((
(({char)ch >= 'a')&&((char)ch <=
(({char)ch >= 'A')&&((char)ch <=
{
if (i<2)
{
cprintf("%c", (char)ch);
bdata[i]l=(char)ch;
i++;
}
}
else if (ch==BKSP)
{
gotoxy(x+i~1,y);cprintf (" ");
if (1i>0)
i-—;
if (x>35)
X==;
}
else if (ch==ENTER)
{
bdata{i]="\0"';countd=i;
x=35;
i=0;
textbackground (BLUE) ;
goto Out;
}
}while (ch!=ESCAPE) ;
Out:;
}

void Block: :getdataSet(int rr)
{
int x=35,y;
int ch;
switch(rr)
{
case l:y=8;break;
case 2:y=10;break;
case 3:y=12;break;
bi
textbackground (BLUE) ;
textcolor (WHITE) ;
gotoxy(26,y); cprintf("Data : ")

textbackground (CYAN) ;
gotoxy(35,y); cprintf("

_setcursortype ( NORMALCURSOR} ;

'9") ) I
"£')) 1
'F')))

I
I

// if HEX number

")



i=0;

do{
gotoxy(x+i,y):
ch = bioskey(0);
if((((char)ch >= '0')&&((char)ch <=

AR DEN
(((char)ch >= '"a')&&((char)ch <= "f")) ||
') 0

(((char)ch >= 'A')&&((char)ch <=

((char)ch==' "))

{ // if HEX number
if (i<20)

{

if((sdata[i-1]==' ')&&((char)ch==' "))

goto xtemp:;
cprintf ("%c", (char)ch);
sdata[i]l=(char)ch;
i++;
}
}

else if (ch==BKSP)

{

gotoxy(x+i-1,y) ;cprintf(" ");
if (1>0)

i--;

if (x>35)

X==;

}

else if (ch==ENTER)

{
sdata(i]='\0";countd=i;
x=35;

i=0;
textbackground (BLUE) ;
legaldata();

goto Out;

}

xtemp:
}while (ch!=ESCAPE) ;

Out:;

}

void Block::int2hex (int val)

{
//

extern char * addr(4];

int temp, i;
for (i=3;i>=0;i--)

{

temp = val / ({int)pow(l6,1i));
switch(temp)
{

case 0 : victim([i]='0"';break;
case 1 victim[i]="1";break:;
case 2 victim([i]="'2"';break;
case 3 victim([i]='3"';break;
case 4 victim[i]="4";break;
case 5 victim([i]="'5"';break;
case 6 victim[i]='6";break;
case 7 victim([i]="7"';break;
case 8 : victim([i]='8"';break;
case 9 victim[i]="'9"';break;
case 10 : victim([i]='A"';break;
case 11 victim(i]="'B';break;



case 12 : victim[i]='C';break;
case 13 : victim[i]='D';break;
case 14 : victim[i]='E';break;
case 15 : victim[i]="F';break;
}

val = val % ((int)pow(16,1));

}

void Block::addSum{char high,char low)

{
int thigh,tlow;

thigh=hex2dec2(1,high);
tlow =hex2dec2 (0, low);
sum = sum+thigh+tlow;

}

int Block::sendSum(int sum)

{

unsigned int temp;

int ret;

temp = ((~sum)&0x00£ff) + 1; - // 2' complement

int2hex (temp) ;

ret=transmit (port,victim{1]); // high
if(ret&l28) return ret;

ret=transmit (port,victim{0]); // low

return ret;

}

int Block::checkSum(int sum,char high,char low)
{
unsigned int temp;
int ret;
temp = ((~sum)&0x00ff) + 1; /7 2"
int2hex (temp) ;
if(victim[1] !'=high)
return 1;
if(victim[0] !=low)
return 1;
else return 0;
}
void Block::progress(unsigned long int xx)
{
int i;
if (range>0)
_setcursortype (_NOCURSOR) ;
xx=( (xx*100) /range) ;
gotoxy (20,18);
for (i=0;i<=(40*xx)/100;i++)
{
textcolor (YELLOW) ;
cprintf ("I")
}

textcolor (WHITE) ; textbackground (BLUE) ;
gotoxy(38,17);cprintf ("%d", xx) ;cprintf ("s");
delay(20);

}

void Block: :pgbar()
{
gotoxy(20,18);
textcolor (CYAN) ;



textbackground BLUE)

cprlntf("

}
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// Zbuffer.cpp (Communication routine)
//////////////////////////////////////
#include<dos.h>

#include<conio.h>

#include<bios.h>

#include<list.h>

#include<queue.h>

#include"zheader.h"

class Buffer /// class decalration
{
protected:
int range; .
public: \
int xstop, xparity, xbaud, xlength;
int port, code;
void upload();
void download();
void setport();
void printstatus(int);

}:

int transmit(int,char);

int receive (int);

int check_state(int};

void init_ port (int,unsigned char);
int init port2(int,unsigned char);

void init_port (int port,unsigned char code)
{
union REGS r;
r.x.dx port;
r.h.ah 0; // function 0 initial serial port
r.h.al = code;
int86(0x14, &r, &r) ;
}

[t

int init port2(int port,unsigned char code)

{

union REGS r;

code=0x0e3;

r.x.dx = port;

r.h.ah = 0; // function 0 initial serial port
r.h.al = code;

int86(0x14, &r, &r) ;
return r.h.ah;

int transmit (int port,char c)

{

union REGS r;

r.x.dx = port;

r.h.al = c;

r.h.ah = 1; //function 01 Transmit data to port
int86(0x14, &r, &) ;

return r.h.ah; //return 0 if success

// 1 if fail



int receive(int port)
{

int i=0;

union REGS r;

/* asm{
mov al,0
mov dx,port
mov ah, 2
int 1l4h
y</

r.x.ax = (r.x.ax & 0); // clear register
while( ! (check state(port)&256)) // loop if not return O
if (!kbhit ())
{
i++;//cprintf("-");
if(i>2000)
return 13; // No respone from EPROM
}
r.h.al 55;
r.x.dx = port;
r.h.ah = 2;
int86(0x14, &xr, &r) ;
if(t(r.h.ah & 128)) // if receive correct
{
cprintf ("%c",r.h.al);
return r.h.al;
}
else // if incorrect
return 13;

}

i

int check_state({int port)

{

union REGS r;

r.x.ax = r.x.ax & 0 ; // clear
r.x.dx = port;
r.h.ah = 3; // function 3 read ready status from port

int86(0x14, &r, &r);
return r.x.ax;
// 0 - data ready
// 1..7 - error

void Buffer::setport(void)

{

// extern int cando;

struct {
int max,value,walk;
}s[5]:
int kb,y,i;//,xport, xbaud, xparity, xstop;
i=0;y=4;
s[0].max = 1;s([1l].max=3;s[2] . .max=2;s[3].max=1;s([4].max=1;

s[0].walk = s[l].walk = s[2].walk = s[3].walk= s[4].walk=0;

// window(14,1,80,13);
textcolor (YELLOW) ;
textbackground (BLUE) ;
gotoxy(42,16); cprintf("Cursor Move : Up,Down");



gotoxy(42,17); cprintf ("Change : PgUp, PgDn");

textcolor (YELLOW) ;
textbackground (BLUE) ;

gotoxy(16,2); cprintf (" SET COMMUNICATION PORT"):;
textcolor (WHITE) ;

gotoxy(34,4); cprintf("Port ")
gotoxy(34,6); cprintf("Baud Rate ")
gotoxy(34,8); cprintf("Parity Bit : ")
gotoxy(34,10); cprintf("Data Length : ");
gotoxy(34,12); cprintf("Stop Bit HE
textbackground (CYAN) ;

gotoxy(49,4); cprintf(" ") ;
gotoxy(49,6); cprintf(” ")
gotoxy(49,8); cprintf(" ")
gotoxy(49,10); cprintf("™ ");
gotoxy(49,12); cprintf(" ");
_setcursortype (_ NORMALCURSOR) ;

do

{
textcolor (WHITE) ;
gotoxy(49,4);
switch(s[0] .walk) {
case 0 : cprintf("COM1");port=0;break;
case 1 : cprintf("COM2") ;port=1;break;
}
gotoxy (49, 6);
switch(s[1] .walk) {
case 0 : cprintf("9600");xbaud=224;break;
case 1 : cprintf("4800") ;xbaud=192;break;
case 2 : cprintf("2400");xbaud=160;break;
case 3 : cprintf("1200");xbaud=128;break;
}
gotoxy(49,8);
switch(s[2].walk) {
case 0 : cprintf ("NONE");xparity=0;break;
case 1 : cprintf (" ODD");xparity=8;break;
case 2 : cprintf ("EVEN");xparity=24;break;
}
gotoxy(49,10);
switch(s[3] .walk) {
case 0 : cprintf("8");xlength=3;break;
case 1 : cprintf("7");xlength=2;break;
}
gotoxy(49,12);
switch(s[4] .walk) {
case 0 : cprintf("1");xstop=0;break;
case 1 : cprintf("2");xstop=4;break;
}

gotoxy (49,vy);

kb = bioskey(0); //scan keyboard
switch (kb) {
case UP : y-=2;i--;
if (i<0)
{
y = 12;
i=4;
}
break;
case DOWN oyr=2;1++;

if (i>4)



}

=4;

0;

case PAGEUP : s[i].walk++;
if(s[i].walk > s[i] .max)
s{i).walk = 0;
break;

case PAGEDOWN : s[i].walk--;
if(s[i].walk < 0)
s[i].walk = s[i].max;
break;

case ESCAPE : goto out;

} // end switch

}while (kb != ENTER); // end do

code = xbaud + xparity + xstop + xlength;
out:

_setcursortype (_NOCURSOR) ;

void Buffer::printstatus(int mode)

{
textcolor (WHITE) ; textbackground (BLUE) ;

‘gotoxy (20, 20) ;cprintf ("Config :>");

gotoxy(20,19) ;cprintf ("Mode >");
textcolor (YELLOW) ;
textbackground (BLUE) ;
gotoxy(30,20);
switch (port)
{
case 0: cprintf("COM1l - ");break;
case 1: cprintf("COM2 - ") ;break;
bi
switch (xbaud)
{

case 224:cprintf("9600 - ");break;
case 192:cprintf("4800 - ");break;
case 160:cprintf("2400 - ") ;break;
case 128:cprintf("1200 - ");break;
}i

switch (xparity)
{
case O:cprintf("NONE ~ ");break;
case B8:cprintf("ODD - ");break;
case 24:cprintf ("EVEN -~ ");break;
}i

switch(xlength)
{
case 2:cprintf("7 - "):break:;
case 3:cprintf ("8 - ");break;

};

switch (xstop)
{
case O:cprintf("1");break;
case 4:cprintf("2");break;

};

gotoxy(30,19);
switch (mode)



{
case O:cprintf ("Not Check Error #DOS copy mode")$break;

case l:cprintf("Check Error *(Project mode)* ") ;break;
}:
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// Zerror.cpp (Command routine with check error)
1177777771777 777777777777777077777777777/7
#include<iostream.h>

#include<bios.h>

#include<math.h>

#include”zheader.h"

class ChkError:public Buffer
{
friend Buffer;
private:
int start,end,i,data;
int counts, counte, countt, countd, sum;
int pgx;
char startaddr[5],endaddr[5],targetaddr[5];
char bdata{2],victim[4],sdata[20];
char hunter[3000],prey[3000];
public:
void enter(int);
void fill(int):;
void search();
void dump (int port):;
void move();
void compare();
void getaddrl();
void getaddr2();
void gettarget():;
void getdataSet (int);
void legaladdr();
void legaldataf();
void progress(unsigned long int);
void pgbar();
void addSum(char, char);
int sendSum(int);
int checkSum(int, char, char);
void getdata(int):;
int hex2dec(char, char,char,char, int);
int hex2dec2(int, char);
void int2hex (int);
void convert (int):

}:

void ChkError::£fill (int port)
{
int error=0,r err=0,count=0,remain;
int counterror;
int countline=0,pg=0, temp, rangetemp;

char 21,2z22;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4);cprintf ("FILL DATA :Check error");

getaddr2();
range=end-start+1;
remain=range;
if (range<0)
{
fail ("Address Range Error!",20);
r err=l;
}

else



{

getdata(2);
legaladdr () ;
counterror=0;

sum = 0;
count=0;
pgbar();
do

{
rer load:

{

// reset Sum

// set byte counter

// Correctness label
// cprintf ("error:%d ", counterror);
if (counterror==3)

gotoxy(l,2);textcolor (WHITE) ;
printf ("A=%d ",Z2);
fail ("Check Sum Error",15);

goto out2;

}
[17117117117111177

if (count==0)

{

sum=0;// set check sum

error=transmit (port,':"');

if (error&l28)goto porterr;

if (countline>0)
remain=remain-16;

if (remain<16)

{

int2hex (remain) ;

error=transmit (port,victim(1l]);
if (error&l28) goto porterr;
error=transmit (port,victim(0]);
if (error&l28) goto porterr;
addSum(victim[1l],victim[0]);

}

else

{

// Byte counter

error=transmit (port,'1l'); // Byte counter
if (error&l28) goto porterr;
error=transmit (port,'0');

if (error&l28) goto porterr;

addSum('1’',
}

countline++;

lol)’.

int2hex (start+pg);

error=transmit (port,victim([3]);

if(error&l28)

goto porterr;

error=transmit (port,victim([2]);

if(errors&l28)

goto porterr;

error=transmit (port,victim{1l]);

if(error&l28)

goto porterr;

error=transmit (port,victim{0]);

if(error&l28)

goto porterr;

addSum(victim([3],victim[2]);

if (error&l28)

goto porterr;

addSum(victim[1l],victim[0]);

if(error&l28)

goto porterr;

// Address



error=transmit
if (error&l28)
error=transmit
if (error&l28)
addSum('0', '3"

}

error=transmit
if(error&l28)
error=transmit
if (error&l128)
addSum (bdata [0
progress (pg) ;
if (counterror=
{
count++;pg++;
}

if (count==16)
{
error=sendSum (
if(error&l28)

//===== CORREC
Z2=(char)recei

if(Z22=="4")
{

counterror=0

}

(port,'0');

goto porterr;
(port,'3'); // Type
goto porterr;

)

(port,bdata[0]);

goto porterr;

(port,bdata(l]l); // send data
goto porterr;

l,bdata[l]);

=0)

// end of line

sum) ;
goto porterr;

TNESS —=-=-=---
ve (port) ;

.
’

else if(Z22=='5")

{
counterror
goto re_lo
}

else

{

++;
ad;

counterror++;

goto re lo
}
count=0;
1111711111777
}

ad;

}while (pg<range);

if (remain==0)

{
error=sendSum (
//===== CORREC
Z2=(char)recei

if(22=="4")
{

counterror=0

}

sum) ;
TNESS ~—-——---—
ve (port) ;

’

else if(Z2=='5")

{

counterror++;
goto re_load;

}

else



{

counterror++;
goto re_load;
}

}

/* if (error&l28) goto porterr;
error=transmit (port, 0x0D) ;
if (error&l128) goto porterr;
error=transmit (port, Ox0A);
if (error&l28)goto outl;*/

// else
{
// -- end of Transmit :00 0000 01 FF
error=transmit (port, ':');if (error&l28)goto outl;

error=transmit (port,'0"');if(error&l28)goto outl;
error=transmit (port,'0"');if (error&l28)goto outl;

error=transmit (port,'0');if (error&l28)goto outl;
error=transmit (port,'0");if (error&l28)goto outl;
error=transmit (port,'0');if (error&l28)goto outl;
error=transmit (port, '0');if(error&l28)goto outl;

error=transmit (port,'0');if(error&l28)goto outl;
error=transmit (port,'l');if(error&l28)goto outl;

error=transmit (port, 'F');if (error&l28)goto outl;
error=transmit (port,'F');if (error&l28)goto outl;
error=transmit (port, 0x0D);if (error&l28)goto outl;
error=transmit (port, 0x0A);if (error&l28)goto oudtl;
progress (range) ;
complete ("FILL Complete”,13);
}

goto out2;

}

if(!'r_err==1)

{

outl:
fail ("Communication Error",19);
}
goto out2;
porterr:
fail ("Port Error",10);
out2:getch();
}

void ChkError::enter(int port)
{
int error=0,i;
int counterror;
char 21,22;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4);cprintf ("ENTER DATA");
getaddrl();
getdata(l);
if (error==0)
{
counterror=0;
legaladdr();

re load:
if (counterror==3)



{

fail ("Check Sum Error",15);

goto out2;

}
sum = 0; // reset Sum
error=transmit (port,':"');
if(error&l28)goto outl;

error=transmit (port, '0'); // Byte counter =1
if (error&l28)goto outl;
error=transmit (port, '1');

if (error&l28)goto outl;

addSum('0','1");

for (i=0;i<=3;i++) // Send address
error=transmit (port, startaddr(i]);

addSum (startaddr{0], startaddr[1l]):;

addSum (startaddr{2],startaddr[3]);

error=transmit (port,
error=transmit (port,
addSum('0','0");

'O')’.
'0'); // Type

error=transmit (port,bdataf0]);
error=transmit (port,bdata{l]); // send data
addSum (bdata[0],bdata[l]);

error=sendSum (sum) ;

[/ ===—- CORRECTNESS -—---~-
Z1l=(char)receive (port) ;
Z2=(char) receive (port) ;

1f((21=="0")&&(22=="4")) // ---—- NO ERROR
{
counterror=0;
}
else if((21=='0')&&(22=='5")) //---- ERROR
{
counterror++;
goto re_load;
}
else
{
counterror++;
goto re_load;

}

error=transmit (port, 0x0D) ;
error=transmit (port, 0x0A) ;
error=transmit (port,':');
error=transmit (port, '0'");
error=transmit (port,'0'");
error=transmit (port,'0"');
error=transmit (port, '0');
error=transmit (port, '0');
error=transmit (port,'0');

error=transmit (port, '0');
error=transmit (port,'1');

error=transmit (port, 'F');
error=transmit (port, 'F');



error=transmit (port, 0x0D) ;
error=transmit (port, 0x0A4) ;

complete ("ENTER Complete",14);
goto out2;
}
outl:
fail ("Communication Error",18);

out2:getch();
}
void ChkError::search()
{
int r_err=0,error=0;
int walk=0;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4) ;cprintf ("SEARCH DATA");
getaddr2();
range=end-start;
if(range<0)
{
fail ("Address Range Error!",20);
r err=l;
}
else
{
getdataSet (3);
legaladdr();
int i=range;
sum = 0; // reset Sum
error=transmit (port, ':');
if (error&l28)goto outl;
int2hex (range) ;

error=transmit (port,victim([1l]):; // Byte counter
if (error&l28)goto outl;

error=transmit (port,victim[O0]);
if(error&l28)goto outl;
addSum(victim({1],victim[0]);

for (i=0;i<=3;1i++) // Send address
{
error=transmit (port,startaddr([i]);
if(error&l28)goto outl;
}
addSum (startaddr{0], startaddr[1]);
addSum(startaddr{2],startaddr[3]);

error=transmit (port,'0"');
if (error&l28)goto outl;
error=transmit (port, '2"); // Type
if (error&l28)goto outl;
addSum('0','2");
i++; // add for last byte is CHKSUM
for(; i>=0 ; i--)

{

error=receive (port); // Receive data

if (error&l28)goto outl;

else if(error==13)

{

fail ("EPROM~EMU. Not Respone", 22);



getch();

return;

}

else

{

hunter [walk]=(char)error;

walk++;

}

error=receive (port);

if (error&l28)goto outl;

else if(error==13)

{

fail ("EPROM-EMU. Not Respone",22);

getch();

return;

}

else

{

hunter[walk]=(char)erroxr;

walk++;

}

if(i!=0) // If not last;Add Sum

addSum (hunter [walk-2], hunter[walk-1]);

}
error=checkSum (sum, hunter[walk-2], hunter[walk~1]1);
if(error&l28)

{

fail ("Checksum Error!",15);

r err=l;
goto outl;
}
———————————— BEGIN SEARCH
i=range;

int tempwalk=0;
int targetwalk=0;

int loop=0;
walk=0;
do

{
targetwalk=0;
tempwalk=walk;
do
{
if (sdata[targetwalk]==hunter[tempwalk])
{
tempwalk++;
targetwalk++;
loop=1;
}
else
{
walk++;walk++;
loop=0;
}

}while(sdata[targetwalk] !="\0");
if (loop==1)
{

complete ("FOUND!", 6) ;
//equal
}



}while(i>0); // still range
if (loop==0)
complete ("Not Found",13);
goto succ;

}

outl:
if(r_err!=l)
fail ("Communication Error!",18);
succ:getch();
}
void ChkError: :move ()
{
int error=0,r err=0;
int walk=0;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy (20, 4) ;cprintf ("MOVE DATA");
getaddr2();
range=end-start;
if (range<0)
{
fail ("Address Range Error!",20);
r err=1;
}
else
{
gettarget();
legaladdr();
int i=range;
sum = 0; // reset Sum
error=transmit (port,':');
if (error&l28)goto endmove;
int2hex (range);

error=transmit (port,victim{1l]); // Byte counter
if (error&l28)goto endmove;

error=transmit (port,victim{0]);

if (error&l28)goto endmove;

addSum (victim{1l],victim{0]);

for(i=0;i<=3;1i++) // Send address
{
error=transmit (port, startaddr(i]);
if (error&l28)goto endmove;
}
addSum(startaddr (0], startaddr[1]):;
addSum(startaddr (2], startaddr(3]);

error=transmit (port,'0');

if (error&l28)goto endmove:
error=transmit (port, '2'); // Type
if (error&l28)goto endmove;
addSum('0','2"');

i=range;
i++; // add for last byte is CHKSUM
for(; i>=0 ; i-=-)
{
error=receive (port); // Receive data
if (error&l28)goto endmove;
else if(error==13)



{

fail ("EPROM-EMU. Not Respone",22);

getch{();

return;

}

else

{

hunter [walk]=(char)error;

walk++;

}

error=receive (port);

if(error&l28)goto endmove;

else if(error==13)

{

fail ("EPROM-EMU. Not Respone",22);

getch(};

return;

}

else

{

hunter[walk]=(char)error;

walk++;

}

if(i!=0) // If not last;Add Sum

addSum (hunter [walk-2], hunter [walk-1]);

}
error=checkSum (sum, hunter [walk~2], hunter{walk-1]);
if(error&l228)

{

fail ("SUM Error:PC «~ EPROM",21);

r_err=l;

goto endmove;

}

/=== ~A~-~ Upload Source data
else // Checksum not error ; Send ChkError
{
sum = 0; // reset Sum

int error=transmit (port,':');
if (error&l28)goto endmove;
int2hex (range);

error=transmit (port,victim[1l]); // Byte counter
if (error&l28)goto endmove;

error=transmit (port,victim([0]);

if (error&l28)goto endmove;

addSum (victim[1l],victim[0]);

for (i=0;i<=3;i++) // Send address
{

error=transmit (port,targetaddr[i]);

if (error&l28)goto endmove;

}

addSum(targetaddr[0], targetaddr([1l]);
addSum(targetaddr (2], targetaddr([3]);

error=transmit (port,'0"');
if(error&l28)goto endmove;
error=transmit (port, '3'); // Type
if (error&l28)goto endmove;

addSum ('0','3");

for (i=0;i<=range; i++)



{
error=transmit (port, hunter([i]);
if (error&l28)goto endmove;
i++;
error=transmit (port,hunter([i]);
if (error&l28)goto endmove;
addSum (hunter[i-1],hunter[i]);
}
error=sendSum(sum) ;
if(error&l28)
{
fail ("SUM Error:PC -» EPROM",21);
goto endmoveZ;
}
}
}
endmove:if ((error&l28)&&(xr err==0))
fail ("Communication Error",19);
endmove2:getch();
}

void ChkError::dump(int port)
{
int error=0,r err=0,y,tt;
int walk=0,countbyte,addrwalk;
char aa[3000];
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy(20,4);cprintf ("DUMP DATA");

getaddr2();
for(i=0;1<=3000;i++)
aal[i]l="G";

range=end-start;

if (range<0)
{
fail ("Address Range Erxror!",20);
r err=1;
}

else
{
legaladdr();
int i=range;
sum = 0; // reset Sum
error=transmit (port,':"');
if(error&l28)goto enddump;
int2hex (range) ;

error=transmit (port,victim[1]}); // Byte counter
if(error&l28)goto enddump;

error=transmit (port,victim[O0]);
if(error&l28)goto enddump;

addSum (victim[1l],victim[0]);

for(i=0;i<=3;i++) // Send address
{
error=transmit (port,startaddr([i]);
if(error&l28)goto enddump;
}
i=0;
addSum (startaddr[0], startaddr[1l]);
addSum(startaddr[2],startaddr[3]):
i=0;
error=transmit (port, '0');



//
//
//
/!
//

error=transmit (port, '2"):; // Type
addSum('0','2"');

do/{
aa[il=(char)receive(port);//cprintf ("%d",aa[il):
if ((aa[i]=receive (port))==128) {r_err=1l;goto enddump;}else
it+;

}while (i<range);

//****************

//

//

//

//

/*

i=range;
it++; // add for last byte is CHKSUM
(char)error='$";
for(; i>=0 ; i--)
{
error=receive (port); // Receive data
if (error&l28)goto enddump;
else if(error==13)
{
fail ("EPROM-EMU. Not Respone 1",22);
getch();
return;
}
else
{
cprintf ("%c", (char)error);
hunter[walk]=(char)error;
walk++;
gotoxy(10,5);cprintf ("%d",walk);
}
(char)error='$";
error=receive (port);
if (error&l28)goto enddump;
else if(error==13)
{
fail ("EPROM-EMU. Not Respone 2",22);
getch();
return;
}
else
{
cprintf ("%c ", (char)error);
hunter [walk]=(char)error;
walk++;
gotoxy(10,5) ;cprintf ("%d",walk);
}
if(i!'=0) // If not last;Add Sum
{
addSum (hunter [walk-2],hunter{walk-1]);
}
}
error=checkSum(sum, hunter [walk-2], hunter[walk~1]);
if (error==1)
{
fail ("SUM Error:PC «- EPROM",21);
goto enddump2;
}*/

for (i=0;1i<=20;i+=2)
cprintf ("%c%c ",aali],aali+1]);
error=transmit (port, 0x0D) ;
error=transmit (port, 0x0R);
error=transmit (port,':"');



error=transmit (port,'0');
error=transmit (port,'0");

error=transmit (port,'0');
error=transmit (port,'0');
error=transmit (port,'0');
error=transmit (port, '0');

error=transmit (port, '0"');
error=transmit (port, '1');

error=transmit (port, 'F');
error=transmit (port, 'F');
error=transmit (port, 0x0D) ;
error=transmit (port, O0x0A) ;
/) ~—-- Upload Source data

getch () ;
i=0;
int2hex(start):
addrwalk=start;
walk=0;y=2;countbyte=0;
cls();
do
{
int2hex (addrwalk) ;
if (countbyte==0)
{
gotoxy(3,vy):
cprintf ("%c%c%c%c: ",victim([3],victim([2],victim[1],victim[0]);
}
if (countbyte==7)
{
cprintf ("%c%c - ",hunter[walk],hunter[walk+1]);

}

else

{

cprintf ("%$c%c ",hunter([walk],hunter[walk+1]);
}

if (countbyte==15)
{
y++;countbyte=0;
}

else

{

countbyte++;

}
if(y>22)
{

cout<<"Press Anykey";getch():

cls();

y=2;

}

walk+=2;i++;

addrwalk++;

}while (i<range) ;

}

enddump:if (r_err==1)fail ("Communication Error™,19);
enddump2:getch() ;
}



void ChkError::compare ()

{

// int r err=0;
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy (20, 4);cprintf ("COMPARE DATA");

getaddr2();

range=end-start;

if (range<0)

{

fail ("Address Range Error!",20);

// r_err=1;

}

else

{

gettarget():

pax=0

.
’

range=end-start;

pgbar();

for (int i=0;i<=range;i++)
progress(i);

complete ("YO!",3);

}
getch()
}

.
14

void ChkError::convert (int type)

{

// Type 0 for
// 1 for
// 2 for
// 3 for
if (type==0)
start

end

range

}

Address start
Address end
Taget Address
Data

hex2dec(startaddr[0],startaddr (1],
. startaddr[2], startaddr[3], counts)
else if (type==1)
hex2dec (endaddr [0], endaddr [1],
endaddr [2], endaddxr [3], counte) ;
else if(type==2)
end-start;

int ChkError::hex2dec2 (int bite,char ch)

{

int number;

switch(ch)

{

case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case
case

'Ol
'1'
121
l3l
V4I
15l
161
l7l
'8'
|9|
lal
lb'
Vcl
'd'
lel
lf'
IAI

number
number

: number

number
number
number
number
number
number
number
number
number
number
number
number
number
number

R | A | | T | Y T S T |

0; break;
1*(pow(16,bite)); break;
2* (pow(16,bite)); break;
3* (pow(16,bite)); break;
4* (pow(1l6,bite)); break;
5* (pow(1l6,bite)); break;
6* (pow (16,bite)); break;
7* (pow (16,bite)); break;
8* (pow (16,bite)); break;
9* (pow(1l6,bite)); break;
10* (pow (16,bite)); break;
11* (pow(16,bite)); break;
12* (pow(16,bite)); break;
13* (pow(l6,bite)); break;
14* (pow(1l6,bite)); break;
15* (pow(16,bite)); break;
10* (pow(1l6,bite)); break;



case 'B' : number = 11*(pow(1l6,bite) break;

)
case 'C' : number = 12* (pow(l6,bite)); break;
case 'D' : number = 13*(pow(l6,bite)); break:
case 'E' : number = 14*(pow(l6,bite)); break:
case 'F' : number = 15* (pow(l6,bite)); break;
default : number = 0; break;

}

return number;

}

int ChkError::hex2dec(char c3,char c2,char cl,char c0,int count)

{
int tO0,tl,t2,t3,num=0;

if (count==4)
{
t0=hex2dec2 (0,c0);
tl=hex2dec2(1l,cl});
t2=hex2dec2(2,c2);
t3=hex2dec2 (3,c3};
num=t0+t1+t2+t3;
}

else 1if (count==3)
{
t0=hex2dec2(0,cl);
tl=hex2dec2(1,c2);
t2=hex2dec2(2,c3);
num=t0+t1+t2;
}

else if (count==2)
{
t0=hex2dec2(0,c2};
t1l=hex2dec2(1,c3);
num=t0+tl;
}

else if (count==1)
{
t0=hex2dec2 (0,c3);
num=t0;
}

return num;

}

void ChkError::legaladdr ()

{

if (counts==3) // Legal Start address
{
startaddr[4]="\0";
startaddr[3])=startaddr[2];
startaddr[2]=startaddr[1l];
startaddr[l]l=startaddr([0]:
startaddr[0]1='0";
}

else if (counts==2)
{
startaddr[4]="\0";
startaddr[3]=startaddr[l];
startaddr[2]=startaddr[0];
startaddr[l]l=startaddr[0]='0";
}

else if (counts==1)

{



startaddr[4]="\0";
startaddr([3]}=startaddr[0];
startaddr([2]=startaddr[l]=startaddr[0]='0";
}:

if (counte==3) // Legal end address
{
endaddr[4]="\0"';
endaddr[3]=endaddr([2];
endaddr (2] =endaddr[1};
endaddr{l]=endaddr[0];
endaddr[0]}="'0"';
}

else if(counte==2)
{
endaddr[4]="\0"';
endaddr[3]=endaddr[1];
endaddr([2]=endaddr[0];
endaddr [l]=endaddr{0]='0";
}

else if(counte==1)
{
endaddr[4]="\0"';
endaddr [3}=endaddr[0]:
endaddr[2]=endaddr([1]=endaddr [0]='0";
}:

if (countt==3) // Legal target address

{
targetaddr[4]="\0"';
targetaddr([3]=targetaddr(2];
targetaddr[2]=targetaddr{1];
targetaddr[l]=targetaddr[0];
targetaddr[0]='0";
}

else if (countt==2)
{
targetaddr[4]="\0"';
targetaddr[3]}=targetaddr([1];
targetaddr([2]=targetaddr[0];
targetaddr[l]=targetaddr[0]='0"';
}

else if(countt==1)
{
targetaddr[4]="\0"';
targetaddr([3]=targetaddr(0];
targetaddr[2]}=targetaddr[l]=targetaddr[0]}='0";
}

}

void ChkError::legaldataf()
{

int i=0,3;

do

{

if (sdata(i]==" ")
{
j=i;
do

j++;

while (sdata[j]l==' ');
sdata[i]=sdata(]j};
sdatal[j]=" ';
}



i++;
}while(sdata[i-1]!="\0");
countt=i;

}

void ChkError::getaddr2 ()
{
int x=35,y=6,para=0;
int ch;
textbackground (BLUE) ;
textcolor (WHITE) ;
gotoxy(20,6); cprintf("Address Start: ");

textbackground (CYAN) ;
gotoxy(35,6); cprintf(" ")

_setcursortype( NORMALCURSOR) ;
i=0;
do{

gotoxy (x+i,y);

ch = bioskey(0);

if((((char)ch >= '0')&&((char)ch <= '9')) |
({char)ch >= 'a')&&((char)ch <= "f£'))|
({(char)ch >= 'A')&&({(char)ch <= "F")))

if(i<4)

~— P~~~

cprintf ("%c", (char)ch);

switch(para)
{
case O:startaddr([i]=(char)ch;break;
case l:endaddr[i]=(char)ch;break;
}
i++;
}
}
else if (ch==BKSP)
{
gotoxy (x+i-1,y);cprintf (™ ");
if (i>0)
i-=;
if (x>35)
X==;
}
else if (ch==ENTER)
{
switch (para)
{
case 0O:startaddr[i]='\0"';counts=i;break;
case l:endaddr[i]="'\0"';counte=i;break;
}
para+t++;

textbackground (BLUE) ;

switch (para)

{

case l:gotoxy(20,8);cprintf("Address End
textbackground (CYAN) ;

l
I

// if HEX number

")



gotoxy(35,8); cprintf(”
case 2:goto Out;
}
}
}while (ch!=ESCAPE) ;
Out:;
if (para<2)
return;
else
{
convert (0);
convert(1l):;

}
}

void ChkError::getaddrl ()
{
int x=35;
int ch;
textbackground (BLUE) ;
textcolor (WHITE) ;
gotoxy(26,6); cprintf("Address: ");

textbackground (CYAN) ;
gotoxy (35,6); cprintf(" ") ;

_setcursortype(_NORMALCURSOR);
i=0;
do{

gotoxy (x+1i, 6);

ch = bioskey(0);

if((((char)ch >= '0')&&((char)ch <=
{(char)ch >= 'a')&&((char)ch <=
{(char)ch >= 'A')&&((char)ch <=

if(i<4)

T

// if HEX
cprintf ("%c", (char)ch);
startaddr([i]=(char)ch;
i++;

}
}
else if (ch==BKSP)
{
gotoxy(x+i-1,6) ;cprintf (" ");
if (i>0)
i-=;
if (x>35)
X==7
}
else if (ch==ENTER)
{
startaddr[i]="\0"';counts=i;
x=35;
i=0;
textbackground (BLUE) ;
goto Out;
}
}while (ch!=ESCAPE) ;
Out:;
if (ch==ENTER)

") ;break;



convert (0) ;

}

void ChkError::gettarget ()
{
int x=35;
int ch;
textbackground (BLUE) ;
textcolor (WHITE) ;
gotoxy(20,10); cprintf("Target Address:");

textbackground (CYAN) ;
gotoxy(35,10); cprintf(" "y

_setcursortype (_NORMALCURSOR) ;
i=0;
do{
gotoxy (x+i, 10);
ch = bioskey(0);
if((((char)ch >= '0')&&((char)ch <=
(((char)ch >= 'a')&&((char)ch <=
(((char)ch >= 'A')s&&((char)ch <=
{
if (i<4)
{ // if HEX number
cprintf ("$c", (char)ch);
targetaddr[i]=(char)ch;
i++;
}
}
else if (ch==BKSP)
{
gotoxy (x+i~1,10);cprintf ("™ ");
if (i>0)
i--;
if (x>35)
X==;
}
else if (ch==ENTER)
{
targetaddr{i}="\0"';
countt=i;
goto out;
}
}while (ch!=ESCAPE) ;
out:
if (ch==ENTER)
convert (3);

}

void ChkError::getdata(int rr)
{
int ch;
switch{rr)
{
case l:y=8;break;
case 2:y=10;break;
case 3:y=12;break;
}i
textbackground (BLUE) ;

T H WO
—
— — —



textcolor (WHITE) ;

gotoxy(26,y); cprintf("Data ")
textbackground (CYAN) ;

gotoxy(35,y); cprintf(" ");
_setcursortype (_ NORMALCURSOR) ;

i=0;

do{

gotoxy (x+i,y);
ch = bioskey(0);
if((((char)ch >= '0')&&((char)ch <= ))[|
(((char)ch >= 'a'}&&((char)ch <= 1)1
(((char)ch >= 'A')&&((char)ch <= 'F'})}
{ // if HEX number
if(i<2)
{
cprintf ("%c", (char)ch);
bdata[i]=(char)ch;
i++;
}
}
else if (ch==BKSP)
{
gotoxy(x+i-1,y);cprint£(" ");
if (i>0)
i--;
if (x>35)
X==7
}
else if(ch==ENTER)
{
bdata[i]="'\0";countd=i;
x=35;
i=0;
textbackground (BLUE) ;
goto Out;
}
}while (ch!=ESCAPE) ;
Out:;
}

void ChkError::getdataSet (int rr)
{
int x=35,y;
int ch;
switch(rr)
{
case l:y=8;break;
case 2:y=10;break;
case 3:y=12;break;
}:
textbackground (BLUE) ;
textcolor (WHITE) ;
gotoxy(26,y); cprintf("Data : "),

textbackground (CYAN) ;
gOtOXY(351 y) H Cprintf(" "y,

_setcursortype (_NORMALCURSOR}) ;
i=0;



do{
gotoxy(x+i,y):
ch = bioskey(0);
if((((char)ch >= '0')&&((char)ch <= '9")) ||
({({char)ch >= 'a')&&((char)ch <= "£')) ||
(((char)ch >= 'A')&&((char)ch <= "F')) ||

((char)ch=="' "))

{ // if HEX number

if (i<20)

{

if((sdata[i-1]==' ')&&((char)ch==' "))
goto xtemp;

cprintf ("%c", (char)ch);
sdata[i]=(char)ch;
i++;
}
}
else if (ch==BKSP)
{
gotoxy(x+i-1,y) ;cprintf(" ");
if(i>0)
i-=;
if(x>35)
X==7
}
else if (ch==ENTER)
{
sdata[i]="'\0"';countd=i;
x=35;
i=0;
textbackground (BLUE) ;
legaldata();
goto Out;
}
xtemp:
}while (ch!=ESCAPE) ;
Qut:;
}

void ChkError::int2hex(int wval)
{
// extern char * addr[4];
int temp,i;
for(i=3;i>=0;i--)
{
temp = val / ((int)pow(1l6,1i));

switch (temp)

{

case 0 : victim[i]='0"';break;
case 1 : victim[i]='1l';break;
case 2 : victim[i]='2';Dbreak;
case 3 : victim[i]='3';break;
case 4 : victim[i]='4"';break;
case 5 : victim[i]='5"';break;
case 6 : victim[i]='6"';break;
case 7 : victim[i]='7"';break;
case 8 : victim[i]='8"';break;
case 9 : victim[i]='9';break;
case 10 : victim[i]='A';break;



case 11 : victim{[i]='B';break;
case 12 : victim[i]='C’';break;
case 13 : victim[i]='D';break;
case 14 : victim[i]='"E';break;
case 15 : victim[i]='F';break;
}

val = val % ((int)pow(16,1i));

}

void ChkError::addSum(char high, char low)

{
int thigh, tlow;

thigh=hex2dec2 (1, high);
tlow =hex2dec2(0, low);
'sum = sum+t+thigh+tlow;

}

int ChkError::sendSum(int sum)

{

unsigned int temp;

int ret;

temp = ((~sum)&0x00£ff) + 1; // 2' complement

int2hex (temp) ;

ret=transmit (port,victim([1]); // high
if(ret&l28) return ret;

ret=transmit (port,victim([0]); // low

return ret;
}
int ChkError::checkSum(int sum,char high,char low)
{
unsigned int temp;
int ret;
temp = ((~sum)&0x00£ff) + 1; // 2!
Ant2hex (temp) ;
if(victim{1] !=high)
return 1;
if (victim({0] !=low)
return 1;
else return 0;
}
void ChkError::progress(unsigned long int xx)
{
int i;
if (range>0)
_setcursortype ( NOCURSOR) ;
xx=((xx*100) /range) ;
gotoxy (20,18):;
for (i=0;i<=(40*xx)/100;i++)
{
textcolor (YELLOW) ;
cprintf (") ;
}
textcolor (WHITE) ; textbackground (BLUE) ;
gotoxy (38,17) ;cprintf ("$d", xx) ;cprintf ("s%");
delay(20);

}
void ChkError: :pgbar()



{

gotoxy (20,18);
textcolor (CYAN) ;
textbackground (BL

cprintf ("
}



[177771777777777777777777777777777777
// Zfile.cpp (File Managenent)
1177177777177 7717777777777777777777777
#include"zheader.h"

#include<bios.h>
#include<iostream.h>
#include<fstream.h>
#include<stdio.h>

//void sounderror();

class File

{

private:
char fname{40], fvictim({4];
int sum;

public:
FILE *fp;
ifstream infile;
int filefail;

// int rangefile,filefail;//,sum;

long int rangefile;
char data{3000];
void getname();
int readfile():
void file2eprom();
void ffail();
int ReadFile(int);
void listfile(});
void sendFile (int);
void send2(int, int);
void int2hex (int);
int checkSum(int ,char ,char );
int sendSum(int ,int);
void addSum(char ,char );
int hex2dec{char c¢3,char c¢2,char cl,char c0,int count);
int hex2dec2(int bite,char ch); '
void progress(unsigned long int xx);
void pgbar():;

}:

void File::getname()

{

int ch,i=0,x=26;

textcolor (YELLOW) ; textbackground (BLUE) ;
gotoxy(20,3);cprintf ("Open File for Download to EPROM"):;
gotoxy (15, 6);cprintf ("File Name:");
textbackground (CYAN) ;

gotoxy(25,6) ;cprintf (" "y,

textcolor (BLUE); setcursortype ( NORMALCURSOR) ;
do

{

gotoxy(x, 6);

ch = bioskey(0);

if(((char)ch > ' '")&&((char)ch <= '2')) // if character

{
cprintf ("%c", (char)ch);
fname[i]=(char)ch;

X++;

it++;

}



else if (ch==BKSP)
{
gotoxy(x-1,6) ;cprintf (" ");
if (x>26)
X==7
if (i>0)
i--;
}
}while((ch != ESCAPE)&&{ch != ENTER));
if {ch == ENTER)
fname[i]='\0";

}

int File::ReadFile(int port)
{
char ch,chl,ch2;
int i=0, first=0, error=0,dontcare=0;
int line=0, item=0;
filefail=0;
if ((fp = fopen(fname, "rt"))== NULL)
{
fail ("Can Not Open File!",18);
getch();
filefail = 0;
goto ex;
}
i=0;
while (!feof (fp))
{
if (first==0)
{
ch=fgetc(fp);
if (ch=="':")
{ .
first=1;
dontcare++;
i++;
}
}
else if(first==1)
{
ch=fgetc(£fp);
dontcare++;
if (dontcare>=9)
{

// stack[line] [item] =
}
i++;
}
}

fclose (fp);
rangefile=ji;
pgbar () ;
if ((fp = fopen(fname, "rt"))== NULL)

{
fail ("Can Not Open File!%,18);

filefail = 1;
goto out:;
}

i=0; first=0;
while (!feof(fp))



{
if (first==1)
{
ch=fgetc(fp);
data[i]=ch;
error=transmit (port,ch);
if(error&l28)
{
fail ("Port Error",10);
getch();
goto ex;
}
i++;
progress (i) ;
}
else if(first==0)
{
ch=fgetc(fp):;
if (ch=="':")
{
error=transmit (port,ch);
if (error&l28)
{
fail ("Port Error"™,10);
getch();
goto ex;
}
first=1;
}
}
}
rangefile=i;
out:
// error=transmit (port, 0x0D);
// error=transmit (port,O0x0A);
fclose (fp);
error=transmit (port, 0x0D);
error=transmit (port, Ox0A);
error=transmit (port, ':');
error=transmit (port, '0');
error=transmit (port, '0');

error=transmit (port, '0');
error=transmit (port, '0');
error=transmit (port, '0');
error=transmit (port, '0');

error=transmit (port, '0"');
error=transmit (port, '1');

error=transmit (port, 'F');
error=transmit (port, 'F');
error=transmit (port, 0x0D) ;
error=transmit (port, 0x0A);

if(filefail==1)
{
fail ("Download ERROR",14);
getch();
return 1;

}



else
{
progress (rangefile);
complete ("Download Success”,15);
getch () ;
return 0;
}
ex:return 1;

}

int File::readfile()
‘
int i=0;
filefail=0;
infile.open(fname); // Open file
if(infile.fail())
{
fail("Can Not Open File!l",18);
filefail = 1;
goto out;
}
while(!infile.eof())
{

// data[i]=fgetc(infile);
infile.get (data[i]);
i++;

}
rangefile=i;
out:
infile.close();
if(filefail==1)

{

getch();

return 1;

}
else return 0;

}

void File::listfile()
{
int i=0, ch, count=1;
int x=8,y=2;
if(filefailt=1)
{
cls():
do
{
i++;
}while(data{il==':");

for( ; i<rangefile;i++)
if (data[i]=="\n")
{

x=8;y++;
count=1;
if(y>22)
{
cout<<" Press anykey to nextpage”;
ch=bioskey(0);
if (ch==ESCAPE)
goto out;
cls();



y=2;
}
i++;
}
else
{
textcolor (LIGHTGREEN) ; textbackground (BLUE) ;
gotoxy (x,y) ix++;
cprintf ("$c",data[i]);
if ((count==2) | | (count==6) | | (count==8))
{
gotoxy(x,Vy) ;xX++;
cprintf ("-");
}
count++;

}

getch();

out:

}

void File::int2hex(int val)

{

int temp,i;
for(i=3;i>=0;1i--)

{

temp = val / ({int)pow(1l6,1i));
switch (temp)
{

case 0 fvictim[i]='0";break;
case 1 fvictim[i]='1l"';break;
case 2 fvictim[i}='2"';break;
case 3 fvictim[i]='3"';break;
case 4 fvictim[i]="'4"';break;
case 5 fvictim[i]='5";break;
case 6 fvictim[i]='6";break;
case 7 fvictim([i]="'7"';break;
case 8 fvictim[i]='8"';break;
case 9 fvictim[i]="'9"';break;

case 10 : fvictim[i]='A';break;
case 11 : fvictim[i]='B';break;
case 12 : fvictim[i]='C';break;
case 13 : fvictim([i]='D"';break;
case 14 : fvictim[i]='E';break;
case 15 : fvictim[i]='F';break;
}

val = val % ((int)pow(l6,1));

void File::progress (unsigned long int xx)

{

int i;

if(rangefile>0)
_setcursortype (_NOCURSOR) ;
xx=( (xx*100) /rangefile);
gotoxy(20,18);
for(i=0;i<=(40*xx)/100;i++)

textcolor (YELLOW) ;



cprintf (") :
}

textcolor (WHITE) ; textbackground (BLUE) ;
gotoxy(38,17) ;cprintf ("%d", xx) ;cprintf ("3s");
delay(1l);

}
void File::pgbar ()

{

gotoxy(20,18);

textcolor (CYAN) ;

textbackground (BLUE) ;

cprintf ("

}

void File::addSum(char high, char low)

{
int thigh,tlow;

thigh=hex2dec2(1,high);
tlow =hex2dec2(0, low);
sum = sum+thigh+tlow;

}

int File::sendSum(int port,int sum)

{

unsigned int temp;

int ret;

temp = ((~sum)&0x00ff) + 1; // 2' complement
int2hex (temp);

ret=transmit (port, fvictim{1}); // high

if (ret==1) return ret;
ret=transmit (port, fvictim[0})}; // low
return ret;
}
int File::checkSum(int sum,char high,char low)
{
unsigned int temp;
int ret;
temp = ((~sum)&0x00£ff) + 1; // 2"
int2hex (temp) ;
if(fvictim[1] !=high)
return 1;
if (fvictim[O0] !=low)
return 1;
‘else return 0;

}

int File::hex2dec2 (int bite, char ch)
{

int number;
switch(ch)

{

case '0' : number = 0; break;

case 'l' : number = 1*(pow(l6,bite)); break;
case '2' : number = 2*(pow(l6,bite)); break;
case '3' : number = 3*(pow(l6,bite)); break;
case '4' : number = 4*(pow(l6,bite)); break;
case '5' : number = 5* (pow(l6,bite)); break;
case '6' : number = 6*(pow(1l6,bite)); break;



case '7' : number = 7*(pow(l6,bite)); break;

case '8' : number = 8* (pow(l6,bite)); break;

case '9' : number = 9* (pow(16,bite)); break;

case 'a' : number = 10*(pow(l6,bite)); break;
case 'b' : number = 11*(pow(l6,bite)); break;
case 'c' : number = 12* (pow(l6,bite)); break;
case 'd' : number = 13* (pow(l6,bite)); break;
case 'e' : number = 14* (pow(16,bite)); break;
case 'f' : number = 15* (pow(1l6,bite)); break;
case 'A' : number = 10* (pow(1l6,bite)); break;
case 'B' : number = 11*(pow(l6,bite)); break;
case 'C' : number = 12* (pow(l6,bite)); break;
case 'D' : number = 13* (pow(1l6,bite)); break;
case 'E' : number = 14* (pow(l6,bite)); break;
case 'F' : number = 15* (pow(l6,bite)); break;

default : number
}

return number;

}

int File::hex2dec(char c3,char c2,char cl,char c0,int count)

{

int t0,tl1l,t2,t3,num=0;

if (count==4)
{
tO=hex2dec2 (0, c0);
tl=hex2dec2(1l,cl);
t2=hex2dec2(2,c2);
t3=hex2dec2 (3,c3);
num=t0+t1+t2+t3;
}

else if(count==3)
{
t0=hex2dec2(0,cl);
tl=hex2dec2(1,c2);
t2=hex2dec2(2,c3);
num=t0+t1+t2;
}

else if(count==2)
{
tO=hex2dec2(0,c2);
tl=hex2dec2(1,c3);
num=t0+t1l;
}

else if (count==1)
{t0O=hex2dec2(0,c3);
num=t0; }

return num;

}

0; break;
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//

/177
#inc
void
void
void
void
void
void
void

void
{

in

117777777 7777777777777777777777777777777
SCREEN.CPP ( USER INTERFACE ROUTINE ) //
1117777717777 777177777777777777777777777
lude"zheader.h"

drawscreen (void) ;

goodbye (void) ;

complete (char, int);

fail (char, int);

fail2 (char,int);

portfail (int);

dosmode (void) ;

-—-- DRAW BARE SCREEN AND OUTTER BORDER----- //
drawscreen (void)

t i,37

textcolor (YELLOW) ;
textbackground (BLUE) ;

fo

fo

fo

S

void
{
go
go
go
go
te

r(i=1;i<=25;i++)

for (j=1;3<=80;j++)
{
gotoxy (j,1) ;cprintf(" ");
}

r(i=2;1i<=79;i++)

{

gotoxy (i, 1) ;cprintf ("=");
gotoxy (i, 23) ;cprintf ("=");
}

r(i=2;1<=22;i++)

{
gotoxy(1,i);cprintf("|");
gotoxy(80,1i) ;cprintf ("]");
}

etcursortype (. NOCURSOR) ;

—————— DRAW COMMAND ON SCREEN -~=--—————==//
cmdscreen ()

toxy(1l,1);cprintf("g");
toxy(80,1);cprintf("1");
toxy(l,23);cprintf("l");

toxy (80,23);cprintf("d");

xtcoloxr (WHITE) ;

Download File to EPROM");

gotoxy (25, 6) ;cprintf (":
gotoxy (25,7) ;cprintf (":
gotoxy(25,8) ;cprintf(":
gotoxy (25,9) ;cprintf(":

gotoxy (25,10) ;cprintf (":
gotoxy(25,11) ;cprintf (":
gotoxy(25,12) ;cprintf(":
gotoxy(25,13) ;cprintf(":
gotoxy (25,14) ;cprintf (":
gotoxy(25,15) ;cprintf (":
gotoxy(25,16) ;cprintf (":

textcoloxr (YELLOW) ;

Enter ");
Compare");

Fill");

Move") ;

Search");

Dump") ;

Configurate");

View Data in File");

<Check Error> or <Not Chéck>");
Exit");

gotoxy(25,3); cprintf ("EASY LINK Version 2.01");
gotoxy(23,4); cprintf("By. OveR handsome");
gotoxy(20,6); cprintf("PgDn");

gotoxy(20,7); cprintf("E");

gotoxy (20,8); cprintf("C");

gotoxy (20,9) ;cprintf ("E");



gotoxy (20, 10) ;cprintf ("M");
gotoxy(20,11) ;cprintf("S");
gotoxy(20,12) ;cprintf ("D");
gotoxy(20,13) ;cprintf ("ALT+S");
gotoxy (20, 14) ;cprintf ("ALT+L");
gotoxy (20, 15) ;cprintf ("F5");
gotoxy(20,16) ;cprintf ("F10");

J/———————— CLEAR SCREEN IN USED AREA —-—---
void cls{void)
{
textcolor (YELLOW) ;
textbackground (BLUE) ;
for(int i=2;i<=22;i++)
for (int j=2;3<=78;j++)
{
gotoxy(j,i);cprintf(" ");
}
}

//===== m———————e FADE IN FOR EXIT —------- //
void goodbye (void)
{
int xmin, xmax, ymin, ymax, X, y, xtemp, ytemp;
xmin=1; xmax=80; ymin=1; ymax=25;
textcolor (LIGHTGRAY) ; textbackground (BLACK) ;
do
{
X=Xmin;y=ymin;
for(::)
{
gotoxy (x,y);cprintf (" ");
if (y<ymax)
y++;
else
{
xmin++;
goto exl;
}
}
exl:
¥=xmin; y=ymax;
for(;;)
{
gotoxy(x,y);cprintf (" ");
if (x<xmax)
X++;
else
{
ymax--;
goto ex2;
}
}
ex2:
X=Xmax; y=ymax;
for(;:)
{
gotoxy (x,y);cprintf ("™ ");
if (y>ymin)
y--:
else



{
Xmax--;
goto ex3;
}
}
ex3:
X=xXmax; y=ymin;
for(;;)
{
gotoxy(x,y);cprintf(" ");
if (x>xmin)
X==;
else
{
ymin++;
goto ex4;
}
}
ex4:
delay(20);
}while ( (ymin!=ymax) && (xmin!=xmax));

[/ ==—————— DIALOGUE FOR SUCCESS ACTIVITIES —----—- //
void complete (char pass[26],int r)
{

textcolor (BLUE) ; textbackground (LIGHTGREEN) ;
gotoxy(25,12) ;cprintf("lz' "),
gotoxy(25,13);cprintf (" ")
delay(30);

gotoxy (25,12) ;cprintf (" "y
gotoxy(25,13) ;cprintf (" [:] "y ;
delay(30);

gotoxy(25,12) ;cprintf (" ")
gotoxy(25,13);cprintf (" ")
gotoxy(25,14) ;cprintf (" ™)
delay(30);
gotoxy(25,12) ;cprintf (" ")
gotoxy(25,13) ;cprintf (" ")
gotoxy(25,14) ;cprintf (" ")
delay(30);
gotoxy(25,12) ;cprintf (" ")
gotoxy(25,13) ;cprintf (" ");
gotoxy (25,14) ;cprintf (" "):
delay(30);
gotoxy(25,12);cprintf (" ");
gotoxy(25,13) ;cprintf (" ")
gotoxy (25,14) ;cprintf (" ")
textcolor (WHITE+BLINK) ;

gotoxy (((26/2)~(xr/2))+25,13);cprintf ("%s", pass);
textcolor (BLACK) ; textbackground (BLUE) ;
gotoxy(53,13);cprintf("l");

Ne e Ne

Ne Se ~e

gotoxy(53,14) ;cprintf ("§§");
gotoxy(53,15) ;cprintf ("™");

for(int i=26;i<=53;i++)
{
gotoxy (i,15) ;cprintf ("M");
}
for (i=0;i<=8;i++)
{



Vo

Vo

sound (2000) ;delay(40) ;
sound (1000) ;delay(20);
}
nosound() ;
setcursortype ( NOCURSOR) ;

——————— DIALOGUE FOR FAIL ACTIVITIES ————w===//
id fail (char pass(26],int r)
{

textcolor (LIGHTRED) ; textbackground (RED) ;
gotoxy(25,12) ;cprintf("@");
gotoxy(25,13);cprintf (" "y ;
delay(30);

gotoxy(25,12) ;cprintf (" ",
gotoxy(25,13) ;cprintf("lzl "y
delay(30);

gotoxy(25,12) ;cprintf (" "y ;
gotoxy(25,13) ;cprintf (" "o
gotoxy(25,14) ;cprintf (" "y ;
delay(30);
gotoxy(25,12) ;cprintf (" "y,
gotoxy(25,13) ;cprintf (" "y
gotoxy(25,14) ;cprintf (" ",
delay (30);
gotoxy (25,12) ;cprintf (" ",
gotoxy (25,13) ;cprintf (" "y
gotoxy (25, 14);Cprintf(" ",
delay (30);

gotoxy(25,12) ;cprintf ("
gotoxy(25,13) ;cprintf ("

gotoxy(25,14) ;cprintf ("
textcolor (WHITE+BLINK) ;
gotoxy(((26/2)-(r/2))+25,13) ;cprintf ("%s",pass);
textcolor (BLACK) ; textbackground (BLUE) ;

gotoxy (53,13) ;cprintf ("§");
gotoxy(53,14) ;cprintf ("§");
gotoxy(53,15) ;cprintf ("M");

for (int i=26;1<=53;i++)
{
QOtOXY(i,IS);cprintf(nIn);

for(i=0;1i<=8;i++)
{
sound (200) ;delay(40);
sound (100) ;delay(20);
}
nosound() ;
_setcursortype (_ NOCURSOR) ;

")
") ;

")

---------- DIALOGUE FOR FAIL ACTIVITIES NUBER 2 -—-=//

id fail2(char pass(60],int r)
{

textcolor (LIGHTRED) ; textbackground (RED) ;
gotoxy(17,10);cprintf("[::]");
gotoxy (17, 11) ;cprintf (" "y
delay(30);



gotoxy(17,10) ;cprintf (" "y
gotoxy(17,11) ;cprintf(" "),
delay(30);

gotoxy(17,10) ;cprintf (" ");
gotoxy(17,11) ;cprintf (" ");
gotoxy(17,12) ;cprintf (" "),
delay (30);
gotoxy(17,10) ;cprintf (" ");
gotoxy(17,11) ;cprintf (" "
gotoxy(17,12) ;cprintf (" ")
delay(30);
gotoxy(17,10) ;cprintf (" ") ;
gotoxy(17,11) ;cprintf (" ")
gotoxy(17,12) ;cprintf (" ";
delay(30);
gotoxy(17,10) ;cprintf (" = ") ;
gotoxy(17,11) ;cprintf (" ")
gotoxy(17,12) ;cprintf (" ");
delay (30);
gotoxy(17,10) ;cprintf (" ") ;
gotoxy(17,11) ;cprintf (" "):
gotoxy(17,12) ;cprintf (" "y
delay(30);
gotoxy(17,10) ;cprintf (" ");
gotoxy(17,11) ;cprintf (" "y
gotoxy(17,12) ;cprintf (" ’ ")
textcolor (WHITE) ; textbackground (BLUE) ;

gotoxy(17,9); cprintf (" PORT ERROR");

textcolor (WHITE+BLINK) ; textbackground (RED) ;
gotoxy(((26/2)-(r/2))+25,11);cprintf("%s",pass);

textcolor (BLACK) ; textbackground (BLUE) ;

gotoxy(63,11) ;cprintf ("@§");
gotoxy(63,12) ;cprintf ("Q");
gotoxy (63,13) ;cprintf ("™ ")

for (int i=18;1i<=63;i++)
éotoxy(i,lB);cprintf("-");

foi(i=0;i<=8;i++)
éound(ZOO);delay(40);
sound (100) ;delay(20) ;

nosound () ;
_setcursortype(_NOCURSOR);

// —————— DIALOGUE FOR TELL USER THAT "YOU CAN'T USE THIS
// BECAUSE IT IS NOT DOS MODE "
void dosmode (void)

{

textcolor (WHITE) ; textbackground (WHITE) ;

gotoxy{25,10) ;cprintf (" ",
gotoxy(25,11) ;cprintf("@") ;
delay(30);

gotoxy(25,10) ;cprintf (" " ;
Jotoxy (25,11) s cprint £ (" ") ;
delay(30);

gOtOXy(25, 10);Cprintf(" "y,
gOtoxy(25, 11);Cprintf("l “u);



gotoxy(25,11) ;cprint f ("b=e===");

delay(30);
gotoxy(25,10) ;cprintf ("
gotoxy(25,11) ;cprintf ("
gotoxy(25,12) ;cprintf ("
delay(30);
gotoxy(25,10) ;cprintf ("
gotoxy (25,11) ;cprintf ("
gotoxy(25,12) ;cprintf ("
delay(30);

gotoxy (25,10) ;cprintf ("
gotoxy(25,11) ;cprintf ("
gotoxy (25,12) ;cprintf ("
delay(30);
gotoxy(25,10) ;cprintf ("
gotoxy (25, 11) ;cprintf ("
gotoxy(25,12) ;cprintf ("
textcolor (BLUE+BLINK) ;
gotoxy(27,11) ;cprintf ("

") ;

");

")

")

")

")

")
")

~No e Ne

")

DOS mode,can't do this");

textcolor (BLACK) ; textbackground (BLUE) ;

gotoxy (53, 11) ;cprintf ("
gotoxy (53,12) ;cprintf ("
gotoxy(53,13) ;cprintf ("

for (int i=26;i<=53;i++)
{

");
");

")

gotoxy (i, 13);cprintf ("Mw);

}
for (i=0;i<=8;i++)
{
sound(200) ;delay(40);
sound (100) ;delay(20);

nosound() ;

_setcursortype( NOCURSOR) ;

}

")
");

")
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Header file
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#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

TOP 0

BOTTOM 9

UP 0x4800

DOWN 0x5000

LEFT 0x4b00

RIGHT 0x4d00

ESCAPE 0x011b

ENTER Ox1cOd

ALT_F4 0x6b00

DEL 0x5300

BKSP 0x0e08

SETTING 0x1£00 // ALT+S
PAGEUP 0x4900

PAGEDOWN 0x5100

EXIT 0x4400 // F10
_LOAD  0x266c // L
_ENTER  0x1265 // E
_COMPARE 0x2e63 // C
_FILL 0x2166 // F
_MOVE 0x326d // M
_SEARCH 0x1f73 // S
_bump 0x2064 // D
_LISTF  0x2600 // AKT+L
F5 0x3f00 // £5

#include<conio.h>
//#include<stdio.h>
#include<dos.h>
#include<stdlib.h>
#include<string.h>
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The SemWare Editor Junior (TSE Jr.) - version 4.0
Copyright 1985 - 1995 SemWare Corporation.
All rights reserved worldwide.

QEdit(R) has adopted a new name, The SemWare(R) Editor Junior (TSE Jr.). As
you begin to explore this new version, you will discover that it is still the

same editor that you have always known. In this version, there have been
dozens of features added which bring the familiar QEdit more in line with its
sister product - and now its namesake - The SemWare Editor Professional (TSE
Pro).

TABLE OF CONTENTS

0 INTRODUCTION

I SEMWARE NEWS

II CONTENTS OF TSE JR SHAREWARE DISK
IIT TECHNICAL SUPPORT

IV VERSION 4.0 - RELEASE NOTES

0 INTRODUCTION

This version of TSE Jr. is NOT public domain or free software, but is being
distributed as "shareware" for EVALUATION PURPOSES ONLY.

SemWare grants a limited license to individuals to use this shareware
software for a 30-day evaluation period on a private, non-commercial basis,
for the express purpose of determining whether TSE Jr. is suitable for their
needs. At the end of this 30-day evaluation period, the individual must

either purchase a license from SemWare for continued use of the program, or
discontinue using TSE Jr.

Many hours of work have gone into the development of TSE Jr - over 11



work-years, as of this version - and that does not include all the time spent
on our users guide/reference manual. In addition, we provide full-time
support, via phone during normal business hours, or mail, fax, or BBS if you
prefer.

TSE Jr. is a professionally developed, packaged, and supported product. Our
product has received excellent reviews, and our manual and product support
are highly regarded by our licensed users. We offer discounts on updates to
our registered users, and we regularly incorporate suggested changes into the
product as we are able.

The only way we can continue to provide products like TSE Jr. and to offer
outstanding technical support, is to stay in business; and the only way we
can stay in business is for those who use TSE Jr. to purchase a license for
it. We like the shareware concept and would like to stay a part of it. But we
can do so only through paid licenses for TSE Jr. Please don't také this the
wrong way - you may try TSE Jr. for 30 days (subject to the conditions and
restrictions stated in TSEJR.DOC), under no obligation to pay to use it
during that time. However, if you continue to use it after that 30-day
evaluation period, you must purchase a license to do so. THANKS!

‘The SemWare Editor Junior software is owned by SemWare Cotporation, or its
suppliers, and is protected by United States copyright laws and international
treaty provisions.

SemWare is a registered trademark of SemWare Corporation. All other
trademarks and registered trademarks referenced in this file are the property
of their respective owners. The QEdit registered trademark is used under
license from Robelle Consulting Ltd.

For LICENSE, WARRANTY, U.S. GOVERNMENT RESTRICTED RIGHTS,
EXPORT LAW

ASSURANCES, and GOVERNING LAW AND GENERAL PROVISIONS
information, see the

documentation accompanying this software.

1 SEMWARE NEWS

The SemWare Editor (in both its Professional and Junior versions) is
extremely popular, with over 130,000 licensed customers throughout the U.S.
and in more than 95 countries!

The SemWare Editor Junior for OS/2 is available with Long Filename and



Extended Attribute support! If you want THE FASTEST editor available for
0S/2, give SemWare a call!!

The SemWare Editor Junior / Mem-Res is AVAILABLE! For those of you who
would

like to have access to your favorite editor at virtually anytime, in the

middle of anything else, we at SemWare are proud to offer you a memory

resident version of The SemWare Editor Junior. And best of all, if you have
expanded memory (192k minimum) or extended memory (384k minimum), the
memory

resident version will require only 9k of DOS memory! See the reference

manual for more details.

QEdit/TSE Jr. is the winner of the Data Based Advisor Readers Choice Award
for best text/program editor for 1989, 1991 and 1992, and received an
honorable mention in 1994. We thank our users for this vote of confidence
and continued support!

There are GERMAN versions available of The SemWare Editor products. All text
displayed by the program (including the StatusLine!) is in German, and the
reference manual was painstakingly translated by a native German. For

information on ordering the German version, contact our German distributor,
Manfred Luft, directly:

Manfred Luft SoftWare CIS:  100016,3715

Waldstr. 20a Internet: 100016.3715@compuserve.com
D-79194 Gundelfingen

GERMANY

within Germany from the US
Telephone: 0761-58 0526  011-49-761-580526
Fax: 0761-58 0547  011-49-761-580547
BBS: 0761-58 0522  011-49-761-580522

I CONTENTS OF TSE JR DISTRIBUTION DISK

File Description

Q.EXE The editor program. This is the only file required
to run TSE Jr.

QCONFIG.EXE The configuration program.



QCONFIG.DAT The standard Keyboard Definition File.
QHELP.TXT  The standard Help text.

READ.ME The file you are currently reading.

TSEJR.DOC  The documentation for the shareware version of TSE Jr.
MACRO.DOC  Macro Reference guide.

HELPME.DOC  Common Questions and Answers regarding TSE Jr.
QTIPS.DOC  Helpful TSE Jr. tips compiled by SemWare Tech support.
FILE ID.DIZ TSE Jr. description for bbs.

VENDOR.DOC  Restrictions/Authorizations for Disk Vendor distribution.
ORDERFRM.DOC Handy order from.

The ONLY file required to run TSE Jr.is Q.EXE - the others are hot required
by the program.

III TECHNICAL SUPPORT

Because of the tremendous popularity of The SemWare Editor Junior (formerly
QEdit), we can give technical support ONLY to licensed, registered users.
Please have your SERIAL NUMBER handy when you call.

Please! Before you call us with a problem, make sure you have read this
entire READ.ME file to determine if it solves your problem. If you should
need to contact us, please provide or have available the following
information:

- The SemWare Editor Junior Version number and Serial number
- 08/2, Windows, and DOS versions

- Computer model

- Amount of RAM

- The names of any memory-resident programs you have loaded

You may obtain technical support directly from SemWare via any of the
following:

1. Internet

FTP ftp.semware.com
wWww http://www.semware.com



2. Send email to:

InterNet tech.support@semware.com

CIS 75300,2710

Fido 1:133/314

RIME ->SemWare (QEdit or RIME Admin)
->330  (QEdit or RIME Admin)

On InterNet, we now have full FTP access so that macros, tips, demos, and
many other utilities can be downloaded. We are building TSE-specific
mailing lists that will allow us to deliver future product informétion
directly to your email mailbox.

We can also be reached in the SemWare/QEdit echoes on the following
networks:

Fido, ILink, Intellec, MetroLink, FringeNet, U'NI-net, and W-Net.
3. Call our remote electronic bulletin board service. The board is
operational 24 hours a day, 7 days a week. Modem settings are <N81>,
14.4K bps. The BBS number is: (770) 641-8968.
4. CompuServe (GO SEMWARE, Section 6)
5. Send us a Fax: (770) 640-6213
6. Write to us:
SemWare Corporation
Attn: TSE Jr. Technical Support
4343 Shallowford Road, Suite C3A
Marietta, GA 30062-5022 USA

7. Call us directly at SemWare (770) 641-9002. Support hours are 9 am to 5 pm
(ET), Monday through Friday.

SemWare is committed to supporting registered users. However, we request
that you reserve telephone support for questions or problems requiring
immediate attention.

As always, if you have a suggestion that you think would improve our

products, do not hesitate to let us know about it.

IV VERSION 4.0 - RELEASE NOTES



Important Notes

u Multi-line macros are supported by QCONFIG, in the QCONFIG.DAT file. Also,
the MacroBegin statement is optional. Because of these additional
features, a couple of rules must be followed:

- Key assignments must begin in column 1.

- Lines two and greater of a multi-line macro must start in column 2 or
greater.

- Text starting in column 1 (other than a comment) is assumed to be the
start of a key assignment.

U To take advantage of the commands assigned to the enhanced keyboard keys
(*CursorUp, ~CursorDown, f11, f12, etc), the A)dvanced configuration
option, "Test for presence of enhanced keyboard" must be set to "Y" by the
QCONFIG program.

New Features in TSE Jr. 4.0

b Integrated Mouse Support
Mouse support is now built-in, so QM.COM is no longer needed.
QConfig: (under Advanced Options)

Enable mouse processing (Y/N)? [Y]: Y
You must have a mouse driver loaded to use the mouse. (This option is
not necessary with the OS/2 version)

Left-handed mouse (Y/N)? [N]: N
Swaps the outside buttons on the mouse.

Mouse hold time (in 1/18th sec) [1..36] [9]: 9
This is the number of clock-ticks (1/18th of a second) in which the
mouse button must be down to be considered "HELD".

Mouse repeat-delay factor [0..32767] [600] : 600
This is a machine dependent value that can be adjusted to speed up or



slow down the repeat rate of the mouse buttons.

NOTE: You must also set the "Display Boxed" option (under Colors/screen)
to TRUE, to enable scroll-bars on the editing windows.

Left-Click on top line of the screen invokes the MainMenu

In text area of current window:
Double-Left-Click marks the word
Triple-Left-Click marks the line
Click-Drag mouse to mark character block
Hold Alt-key while click-drag to mark a line block
Hold Ctrl-key while click-drag to mark a column block
Right-Click invokes the "Mouse Menu"

Resize windows by click-drag on StatusLine.

p MouseMenu <Ctrl F10>
Pops up a menu of Block-related commands. This command provides access to
a list of Block-related commands for easy selection using a mouse. If the
mouse is not used, this menu can still be accessed by pressing <Ctrl F10>,

The commands available are:

| — Mouse Menu ---------- L
3 Cut 3

3 Copy 3

3 Paste 3

3 Paste Over 3

* UnMark 3

A
* Copy to Windows Clipboard 3
3 Paste from Windows Clipboard 3
A ,

* Copy Block 3

* Copy Over Block 3
3 Move Block 3

3 Delete Block 3

A ’
* Fill Block 3
3 Sort 3
A
3 Upper 3
3 Lower 3
3 Flip 3




p WinClipCopy, WinClipPaste
These two new commands allow The SemWare Editor Junior to access the
Microsoft Windows or the OS/2 Clipboard. WinClipCopy will copy the current
block to the Windows or OS/2 Clipboard, and WinClipPaste will paste the
contents of the Windows or OS/2 Clipboard into the file at the current
cursor location.

p DirTree <Esc><F><I>
This command displays a pick list of all the drives on your system, along
with a directory tree for the current drive. To switch to a different
directory, move the cursor bar to the desired entry in the tree, ahd press
<Enter>. To change to a different drive, move the cursor bar to the
desired drive, and press <Enter>. The selected drive becomes the current
drive, and the directory tree for that drive is displayed in the pick list.

p LocateFile <Esc><F><A>
This command searches an entire drive for a specified filename. A list of
all matching filenames is displayed, allowing you to select an appropriate
file to edit.

When you execute this command, it prompts you for the filename for which to
search. A complete name or an ambiguous name (with DOS wildcard
characters) can be specified. By default, the current drive is searched.
However, a different drive can be searched by prefacing the filename with

the drive name (such as, d:foo). The default or specified drive is then
searched, and all matching filenames are displayed in a pick list. To

select the desired file to edit, position the cursor bar on that filename

in the pick list, and press <Enter>.

If you assign DirTree or LocateFile to a key, you can execute these commands
within any file-related prompt, such as "File(s) to edit:".

p CUA-style block marking
QConfig options:
Use CUA-style (shift cursor) block marking (Y/N)? [Y] :
When ON, shifted keypad keys will perform CUA-style block marking
commands.

Should Blocks remain marked after CUA marking (Y/N)? [N] :
Determines whether a block marked using the CUA-style marking keys
will remain marked after you type a non-CUA-style block marking or
command key.



Commands:
ToggleCUAMarking
Interactively toggles CUA-style block marking mode.

SetCUAMarking
Interactively turn ON CUA-style block marking mode.

NOTE: CUA-style block marking mode only activates the shifted cursor
keys. If you wish to have the Cut, Copy, and Paste commands tied to
the CUA keys, #del, “ins, and #ins, you will need to manually modify
your QCONFIG.DAT file to make the appropriate assignments.

b IncrementalSearch <Ctr] I>
This is a specialized search command. It causes the editor to begin
searching for a string while you type. As you enter each new character, the
editor attempts to locate a string in the text that matches the incremented
search string.

As you type charactets, a case-insensitive, forward search is performed,
beginning at the text position where the cursor was located when you
invoked IncrementalSearch. As each matching string is found, the string is
highlighted in the text.

b New Find and FindReplace options:
These options are placed in the "Options:" prompt, not in the search string
prompt.

[*] Anchor the search string to the beginning of the line (or Block, if
the [L] option is also selected).

[$] Anchor the search string to the end of the line (or Block,f the
[L] option is also selected).

b Synchronized Scrolling
ToggleSyncScroll <Ctrl O><Y>
This command switches Synchronized Scrolling mode ON and OFF. If switched
ON, and there are multiple windows on the screen, all other windows will be
scrolled when the current window is scrolled. When Synchronized Scrolling
mode is ON, an "S" appears on the StatusLine.

b MaximizeWindow <Ctrl O><M>
This command causes the current window to be made as large as possible, by-
making all other windows as small as possible.

b NextEquallndent, PrevEquallndent



These commands move the cursor to the next or previous line (as
appropriate) whose text starts in the same column as the current line. If
the current line is blank, the cursor moves to the next or previous blank
line.

p SwapChars
This command will swap the character at the cursor position with the
character preceding the cursor. The cursor column position does not
change.

p SwapWords
This command will swap the word in which the cursor is positioned with the
previous word on the current line. Any "non-word" characters between the
affected words are preserved.

p SwapLines <Ctrl F2> or <Esc><E><P>
This command will swap the current line with the line immediately following
it. The cursor does not change its position relative to the screen.

p isWord
Returns TRUE if the character at the cursor position in the file is in the
current word set. See the AltWordSet command for more information on word
sets.

p SetPrintAddFF

p TogglePrintAddFF
Toggles (ON or OFF) the option to automatically send a formfeed character
to the printer at the end of each print operation.

p SetVGA28

p ToggleVGA28
Toggles a VGA monitor between 25-line and 28-line mode. This command has
no effect if the video card is not a VGA type.

p SetPromptForEAs

p TogglePromptForEAs
Toggles (ON and OFF) prompting by the editor for a . TYPE EA when saving a
file that does not currently have any Extended Attributes assigned. This
includes newly-created files, and existing files without Extended
Attributes. If ON, the editor prompts you for a .TYPE EA when you save a
file that has no Extended Attributes assigned. If OFF, the editor does not
prompt for a . TYPE EA.

p GotoFirstLine and GotoLastLine
Positions the cursor on the beginning line, or the last line of the current



file. The column position is not changed.
b Some additional commands:
- SetBakups Sets ON file Backup mode.
- SetBoxDraw Sets ON Box Drawing mode.

- SetCenterFinds  Sets ON Find centering (to center found text, located
by the Find and FindReplace commands, vertically on
the screen).

- SetEnterMatching Sets ON EnterMatching mode.

- SetSwap Sets ON the option to swap to EMS or Disk when the
Shell and DOS commands are executed. (This command
is NOT available in the memory-resident or OS/2
versions.)

- SetTabsExpand  Sets ON Physical Tab Expansion mode.
- SetTabsOut Sets ON Tabs Out mode.

b The AsciiChart will now highlight the character under the cursor. If the

cursor is on or past the end of line, then the first character in the chart
(ASCII 0) will be highlighted.

b The Match command will now find matching "<" and ">" characters.

b The BegFile and EndFile commands will now keep the cursor in the same
column if a column block is in progress.

p New SwapPath which includes path as well as drive for swapping.
In QConfig, instead of just a swap drive, you can now specify a complete
path for swapping.

b Added the characters '»' (129) through '¥' (165) to both the DefaultWordSet
and the AltWordSet.

b Maximum line length increased to 2032.

b Help text now compressed to allow more text for help screen.
The QuickHelp command will still only display one screen full. But the
compression should allow you to put more info into the larger screen modes
(such as 50-line mode).



b New method of searching for macros.
When a macro is loaded, the editor searches in the following places:

Current directory
"Supplemental Files Path" from QConfig
Directory from which editor was loaded

b CopyBlock command works in prompts.
CopyBlock MUST be the only command assigned to the desired key.

b Two new attributes:

Menu Quick Letter - this is the letter to press to select the
menu item

Menu Select Quick Letter - this is the quick letter of the currently
selected menu item

b New keys now available: (from the keypad)

NOTE: Any assignments to these keys are ignored when the CUA-style block
marking option is ON. The CUA-style block marking can be set in
QConfig.

grey/

#1

#2

#3 !
#4

#6

#7

#8

#9

Miscellaneous Usage Notes

Methods to Speed Up Keyboard Delays:

If you are running DOS S or greater, you can use the following DOS
command:

mode con: rate=32 delay=1

See your DOS reference manual for additional details.
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Tsunmuesgnwaniilfmide SXASLEXE lesuedemwasiashmauta  SOURCE
FILE SognimmalSifiu FILE.ASM devhmauauda aglalwdienndiu INTEL-HEX FILE Fogn
fvual3iu FIEHEX Ton FIEHEX fies #dlémansmitiulmadhuasase viesadnin
EPROM wovhimaceulusunsumadi@enld wanannil sxas1 femsoate LISTING FILE

ghe) dmarguiunnees OPTION éishi

A>SXAS51 <-OPTION> SOURCEFILE
SOURCEFILE : #iafe wimaalsunay naiillewnuanasastWd ¢h sxas1 agrimmals

ASM lnsdialudi@
<-OPTION> : ildamzaamsimua OPTION 6] Lsvnausenelamsny ** ey
suineaiesdifien matmua OPTION Hsansavinieannndr 1 éhlusfafien TeazBucues
OPTION atiéiai
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e D l¥udms PROCESS aaufird&swinms ASSEMBLER lasllsunssasuaadiaaf

Uﬁﬁmﬁﬁwﬁmﬂaag
dhpthams s
A>SXAS51 J31EX4
et SOURCE - J31EX4.ASM
LISTING Malata
HEX . &% HEX FILE % J31EX4 HEX

A>SXAS51 -L J31EX4.ASM

VITAAN SOURCE - J3EX4.ASM
LISTING - o5 LISTING FILE %8 J31EX4LST
HEX . % HEX FILE %0 J31EX4 HEX

A>SXAS51 -N J31EX4.ASM

ManEny SOURCE - J31EX4.ASM
LISTING ala
HEX alaFa

3. darfimuauargLuLLes source file

3 tluusaswindasfidndsbamuadis A v3e ASSEMBLER DIRECTIVE Revitedn
Hawiniu

3.2 LABEL DECLARATION yjniawasiasllaheeny *:*

3.3 UunTw SXAB1 avsashinwssidnvesh gymiloutu i hh: svwmilewtu HH:

34 urriehellsunsudunneieanngeyiuliduaamensifun (FLELST) ueilu
IWSudnemamueies (FILE HEX) ngnéf@ﬁuﬂﬂ

35 SOURCE FILE Wudasurrindonistnaudaedinmslifiu 128 shinws Sehuudaz

v v = v sll’
vsTaaaalgluuuasi

[LABEL:] OPERATION [OPERAND1][,OPERAND2]  [;COMMENT]



o LABEL dhngauassdnwauassnafinglfifiudnuls viadumimmihsemsddmiu
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Vvisenmnssyiveem LOGIC
COMMENT wnefnlseluavidatorafisamdaeiomng *;* laevihllinasldainamavnem
I 4 A slp. uﬁl\lsu X 4 .. .Asl d\lvv A v 4
gaslisunsudiue elianudhlaldheauedommne = asagfilaflodannufinamiueias

way " as‘laiﬁwa@iammﬂamm ASSEMBLER

4. Assembler Directives

DB expression [,expression...]
DB (DEFINE BYTE) adsitlrimmaehdoyaiiutuiasimieemmdilisunsn snansnlddonna

Tiuesf  (ASCI STRING) awhwmihimbuendnld  Tasfarmuniudasagluefomans
QUOTES ** uasiirvuasdaysfifuieauasinsnmiusaindeaiuldlasnsdudeesos
nE ¢, Lu '

POINTER DB 'This is a string',0

DS expression
DS (DEFINE SPACE) Wawsurmmmefihadusmonliidmiufuadhulaieldudiunn

BUFFER

DW expession [,expression...]
DW (DEFINE WORD) Gl‘fﬂunﬁl,’i'lﬂuifmga 16 in madvnhUmmﬁiﬂﬂ'ﬂmiﬂ@umiﬁmumm‘?ﬁas&a

Tuvidnauudimushedasaiuvigs Tnedosaudas WORD dassushaieoammny . uwidentiue
& DB

ORG expression
ORG (ORIGIN) MdmSurhmuaemiSuduzaslisinu (ORIGIN PROGRAM LOCATION) low

MUA LD ALATHVDIIUILAIND

END



END endoiiillifevent¥ ASSEMBLER vmufisgadugeaadlisunaaiesiidumitla fdilan

Fudiasldivhelisunsudny mretdldenar dRenma dunaumauale

SYMBOL NAME EQU expression
SYMBOL_NAME BIT expression

dwsunarivuae WiUTe SYMBOL_NAME (RefiGuntiin LABEL) lawsansolfids EQU

vdafd BIT Al Feasvhammilaufunnilsems

SYMBOL_NAME SET expression
fds SET avinwmilauiiu EQU yrsems  uszaansommmuali SYMBOL _NAME fenlél

WY 9] YAMNAGEINS

5. Expressions
marmuae 4 expression Tnaustazidelunn ASSEMBLER s snananldéh OPERATOR®NN)
Weruazmniumsdouls ﬂw’ly'qﬁqﬁmuﬂlﬂmaﬂjmshm e Tauaqliedl
. Iﬂﬂﬂn&éhLa*zlazﬁafiuﬂut,amﬁmﬁmaua (DECIMAL) wsithdtasmsrimmaiduazguiy
wn (HEXADECIMAL) asfasdemhmihamasniauiasanemesnys H 1w 12H, 0
F7H uazthdosmaimiadiuaagmula (OCTAL) Washudesnes 0 via Q uay
féasmadiuagusag (BINARY) Iasvhedednes B
o ygndnual § asmanafomsinadumsieras ADDRESS hm'sﬁmﬁyfuq
o umnliih HIGH vde LOW dermuasswzdngniodls wudiimarimue
sliie TEST EQU 1234H axaanioBunedaugoléto MOV A#HIGH TEST 4wz
inlden 12H madiams
e NI WUA OPERATOR hmiﬁwmu\lﬁﬁa + - * / A (exponentation)
e TansOnIIINAU LOGIC |¢éAa MOD SHR SHL AND OR XOR

6. Bit Operations
SXAB1 Remwsssnlumasaedudsiusedu BIT 16 loel#wdnms nm % n @eh BYTE
ADDRESS ua¥ m Aavisneiat BIT vitiasdiasldriueiirmuaifi BIT ADDRESSABLE Wil 1

22H.3 aviignwhiu 134 ﬂuﬁoaﬂ%ﬁuﬁam@mgm‘lﬁﬁw WU ACC.7 P12

7. SXAb1 Ermror Meassages



Bype
B Value out-of-bounds Must be between 0 and 255

Control
C1 A primary control must be used before any code generation

C2 Unrecognized control

Expression

E1 Unbalanced parentheses

E2 connot translate variable name
E3 Devide by zero

E4 Incorrect bit address

E5 General expression error

E6 Radix error

E7 Bit.n: n must be between 0 and 7

Include

I Include nesting too deep

Multiply defind
M1 Label multiply defined
M2 EQU or SET multiply defined

Offset error
01 ACALL or AJMP must be inside 4096 byte 'page’
02 SJMP must be within +127 or-128

Syntex
S General
S1 First char. on line must be alphabetic



S2 Label error: propably a reserved word

S3 first char. (after label) must be alphabelic
S4 Reserved word in EQU or SET

S5 Incorrect use of opcode

S6 Cannot evaluate ORG expression

S7 Incorrect register or data type

S8 Cannot DEC DPTR

S9 Expected ‘A’

S10 Expected comma

S11 Expected 'AB’

S12 Expected '@A+DPTR'

S13 Expected '@A+PC’ or '@A+DPTR'

S14 Expected 'A,@DPTR','A,@R0' or 'A,@RO’
S15 Expected '@R0’' or '@R1’

S16 SETB operand must be Bit or C

S17 String must be enclosed in quotes or is too long

Unrecognized
U  General
U0 Opcode

8. Faunzhmsldan SXAS1

BUG 989 SXABL fideavdnides el.uniffv?isﬂ%‘l%@hé"q MOV BUFFER#36H latfe
BUFFER Aednmiblillsunssiilévhmerimmiamiteddodion DS vdamdadion EQu T
nadilnrmietaagreumsihdefaciftimesls  udthagnismnmslithedeaufediom
nml,ﬂa\hignéiaul,am"'éwﬁtyﬁa Lislnsuen ERROR Wirlflovaw srouma s mEnn e ok
fio marmaen iy LABEL nsanddadion DS vie EQU fimn Wnssvnfidwlusunsane
Fofasldomiluldoehed
mafiamsliusanta § Aadhulsidumien ADDRESS gnsusaviesiug Srasinbiglimsnsndns
5afla ADDRESS luszaringd 14 Tnefiluidoarivmn LABEL el.ﬁmntﬁumjmﬁnﬂu
ot



CINE
LJMP
CJINE
LJMP
CINE
LJMP
LIJMP

A#1,$+6
MAIN1
A#2,$+6
MAIN2
A#3,5+6
MAIN3
MAIN4

& Ay 1 W gump Tn 6 BYTE
;ﬁa‘lﬂmmél'a CJNE dolriung

AN lMISN LABEL iwwiwsdunsdingldivme LABEL ¢oli TEST EQU 147FH %8

TEST avfiehdurisidhs 16 BIT uasidlidasmsdsdauday BYTE gndfett fazaananileioisil

MOV R2#HIGH TEST
MOV R3#LOW TEST

uldevhiy 148

uldevhiy 7FH
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Features

Compatible with MCS-51™ Products

4 Kbytes of In-System Reprogrammable Flash Memory
Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: 0 Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable /O Lines

Two 16-Bit Timer/Counters . |

Six Interrupt Sources 8-B |t

Programmable Serial Channel

Low Power Idle and Power Down Modes M ic roco ntrOI I er

Description | | with 4 Kbytes
. The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4

Kbytes of Flash Programmable and Erasable Read Only Memory (PEROM). The Flash
device is manufactured using Atmel’'s high density nonvolatile memory technology
and is compatible with the industry standard MCS-51™ instruction set and pinout.
The on-chip Flash allows the program memory to be reprogrammed in-system or by
a conventional nonvolatile memory programmer. By combining a versatile 8-bit CPU

with Flash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer AT89C51
which provides a highly flexible and cost effective solution to many embedded control

- applications.
(continued)
- - . )
Pin Configurations PDIP/Cerdip
—\_—]
P1.01 40 pvee
Pi.1¢]2 39 B P0.0 (ADO)
Pt.20]3 38D Po.1 (AD1)
P1.30]4 37 D Po.2 (AD2)
P1.40]s 36 (1 P0.3 (AD3)
b, P1.5s6 35 3 P0.4 (AD4)
‘ Pi.6 7 34 5 Po.5 (ADS5)
P1.70]8 33 {1 P0.6 (ADS)
RST ] o 32 :\;_2_.7 (AD7) ;
(RXD) P3.0C] 10 31 p EArveP
PQFP/TQE&,_R (TXD) Pa.1 @ 11 30 P ALE/PROG
2583 (TNTD) pP3.2]12 29 b PSEN
<<<< (INTT) P3.3] 13 28 0 P2.7 (A15)
INDEX =~ (To) P3.4] 14 271 P2.8 (A14)
CORNER YMANTQe oQenNm (T1) Pa.5] 15 26 O P2.5 (A13)
ceoTazglerecee (WR) P3.6] 18 25 1 P2.4 (A12)
\ nononnnnnonn (RD) P3.7 ] 17 24 O P2.3 (A11)
44, 42, 40, 38_36__34 XTAL2 ] 18 23 b P2.2 (A10)
4377417739737 35 xTAL1 O 19 220 P2.1 (A9)
P1.5 1 33 [JP0.4 (AD4) GND O 20 21 1 P2.0 (AB)
P1.6 2 32 F1P0.5 (ADS)
P1.7 ] 3 31 3 P0.6 (ADSG)
RST ] 4 30 bP0.7 (AD7)
(RXD) P3.07 § 29 [ EA/IVPP PLCC/LCC
NCcd6 28 MINC AN
(TXD) P3.1C7 7 27 DALE/PROG 8588
(TNTD) P3.2 8 26 O PSEN <z<
(INTT) Pa.ad 9 25 bP2.7 (A15)
(T0) P34 10 24 MP2.68 (A14) ENoDREﬁ(ER *."2"5".".082322.
(T1) P3.5d 11 23 [IP2.5 (A13) \E;EEEZ>&&&&
12131415161 718" %2022
Uooooooouuyg P1.5cf7 § 3 7 1 43 41505p0.4 (ADY)
’ siiiifiiaes " 2B (Abe
< . .
edppooeaaaa rRsT 10 . 36 P0.7 (AD7)
EE fogeyegegey (RXD) P3.01t1 35 EA/VPP
3 L2332 NC 12 34 NC
- -== (TXD) P3.1c]13 33 ALE/PRUG
P3.2 14 323 FSEN
(INTT) p3.3c]15 310P2.7 (A15)
(To) P3.4186 30[OP2.6 (A14)
(T1) P3.5SCH1T 40 21, 23, 25, 2728[FP2.5 (A13)
goguogoougo
ONRNTNOOT NMT
feZ2ZZa NN
oA R~9 ataoaa
g3 ssscs
TR
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Block Diagram

P0.0 - PO.7 P2.0 - P2.7
e iy et il sty [ttt [ et et ity A Sttt
1
: PORT 0 DRIVERS PORT 2 DRIVERS :
1
GND ! y :
1 '
I )
' )
1 ]
= | :
= RAM ADDR. PORT 0 PORT 2 !
: REGISTER RAM LATCH LATCH FLASH E
1
1 t
: :
:
1
: y y !
' A y '
' 1
i 1
' .
: A 4 A .
' PROGRAM i
- B STACK .
- ACC ADDRESS
REGISTER POINTER REGISTER |
) 1
; :
' :
s : :
! <4—P BUFFER [« :
; TMP2 TMP1 :
' '
: ]
: ,
: H
: PC » :
: ALU INCREMENTER :
: ! E
INTERRUPT, SERIAL PORT, :
; AND TIMER BLOCKS ;
: ]
' PROGRAM ;
i
: PSW COUNTER
? :
H L}
PSEN <—— ;
1
1
ALEFROG <= TIMING 1 \\srrucTion 4 v :
T AND . DPTR H
EA / Vpp ——P| CONTROL REGISTER :
1
RST —— :
: A i
' ]
. PORT 1 PORT 3 !
; LATCH LATCH :
)
! .
N t
N )
N )
! '
N : osc A .
& ' PORT 1 DRIVERS |  PORT 3 DRIVERS '
P10 - P17 P3.0 - P3.7
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Description (Continued)

The AT89C51 provides the following standard features: 4
Kbytes of Flash, 128 bytes of RAM, 32 I/O lines, two 16-bit
timer/counters, a five vector two-level interrupt architec-
ture, a full duplex senal port, on-chip oscillator and clock
circuitry. In addition, the AT89C51 is designed with static
logic for operation down to zero frequency and supports
two software selectable power saving modes. The Idle
Mode stops the CPU while allowing the RAM, timer/count-
ers, serial port and interrupt system to continue function-
ing. The Power Down Mode saves the RAM contents but
freezes the oscillator disabling all other chip functions until
the next hardware reset.

*Pin Description
Vee
Supply voltage.
GND
Ground.
Port 0

Port 0 is an 8-bit open drain bidirectional I/O port. As an
output port each pin can sink eight TTL inputs. When 1s
are written to port O pins, the pins can be used as high-im-
pedance inputs.

Port 0 may also be configured to be the multiplexed low-
order address/data bus during accesses to external pro-

}gram and data memory. In this mode PO has internal pul-
fups.

Port 0 also receives the code bytes during Flash program-
ming, and outputs the code bytes during program vetifica-
tion. External pullups are required during program verifica-
tion.

Port 1

Port 1 is an 8-bit bidirectional I/O port with internal pullups.
The Port 1 output buffers can sink/source four TTL inputs.
When 1s are written to Port 1 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 1 pins that are externally being pulled low will source
current (liL) because of the internal pullups.

Port 1 also receives the low-order address bytes during
Flash programming and program verification.

yPort 2

Port 2 is an 8-bit bidirectional /O port with internal pullups.
The Port 2 output buffers can sink/source four TTL inputs.
When 1s are written to Port 2 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 2 pins that are externally being pulled low will source
current (liL) because of the internal pullups.

Port 2 emits the high-order address byte during fetches
from external program memory and during accesses to
external data memory that use 16-bit addresses (MOVX

@ DPTR). In this application it uses strong internal pullups
when emitting 1s. During accesses to external data mem-
ory that use 8-bit addresses (MOVX @ RI), Port 2 emits
the contents of the P2 Special Function Register.

Port 2 also receives the high-order address bits and some
control signals during Flash programming and verification.
Port 3

Port 3 is an 8-bit bidirectional I/0 port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulled high by
the internal pullups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
current (liL) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin | Alternate Functions

P3.0 RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 INTO (extenal interrupt 0)

P3.3 INT1 (extenal interrupt 1)

P34 TO (timer O extenal input)

P3.5 T1 (timer 1 external input)

P3.6 Wﬁ(extelnal data memory write strobe)
P3.7 RD (external data memory read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and programming verification.

RST

Reset input. A high on this pin for two machine cycles
while the oscillator is running resets the device.

ALE/PROG

Address Latch Enable output pulse for latching the low
byte of the address during accesses to external memory.
This pin is also the program pulse input (PROG) during
Flash programming.

In normal operation ALE is emitted at a constant rate of
1/6 the oscillator frequency, and may be used for external
timing or clocking purposes. Note, however, that one ALE
pulse is skipped during each access to external Data
Memory.

If desired, ALE operation can be disabled by setting bit 0
of SFR location 8EH. With the bit set, ALE is active only
during a MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no ef-
fect if the microcrontroller is in external execution mode.
PSEN

Program Store Enable is the read strobe to external pro-
gram memory. '

(continued)

AlMEL 3
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Pin Description (Continued)

When the AT89C51 is executing code from external pro-
gram memory, PSEN is N is activated twice each machine cy-
cle, except that two PSEN activations are skipped during
each access to external data memory.

EAVpp

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from extemal pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.

EA should be strapped to Vcc for internal program execu-
tions.

This pin also receives the 12-volt programming enable
voltage (Vpp) during Flash programming, for parts that re-
quire 12-volt Vpp.

XTAL1

Input to the inverting oscillator amplifier and input to the
internal clock operating circuit.

XTAL2

Output from the inverting oscillator amplifier.

Oscillator Characteristics

XTAL1 and XTALZ2 are the input and output, respectively,
of an inverting amplifier which can be configured for use
as an on-chip oscillator, as shown in Figure 1. Either a
bquartz crystal or ceramic resonator may be used. To drive

ATmEL

mode. The idle mode can be terminated by any enabled
interrupt or by a hardware reset.

It should be noted that when idle is terminated by a hard-
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm takes control. On-chip hard-

Figure 1. Oscillator Connections

c2
] _T_ XTAL2
[]
c1
Ml—l— XTALA

i GND

Notes: C1, C2 = 30 pF + 10 pF for Crystals
= 40 pF £ 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

the device from an extemal clock source, XTAL2 should NC —— XTAL2

be left unconnected while XTAL1 is driven as shown in

Figure 2. There are no requirements on the duty cycle of

the external clock signal, since the input to the intemal

clocking circuitry is through a divide-by-two flip-flop, but EXTERNAL

minimum and maximum voltage high and low time specifi- OSCILLATOR XTAL1

cations must be observed. SIGNAL

Idle Mode GND

In idie mode, the CPU puts itself to sieep while all the on- '

chip peripherals remain active. The mode is invoked by =

software. The content of the on-chip RAM and all the spe-

cial functions registers remain unchanged during this

J

Status of External Pins During Idle and Power Down
Mode Program Memory ALE PSEN PORTO PORT1 PORT2 PORT3
Idle’ Internal 1 1 Data Data Data Data
Idle External 1 1 Float Data Address Data
Power Down | Internal 0 0 Data Data Data Data
Power Down | External 0 0 Float Data Data Data

4 AT89C51 msssss—————
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ware inhibits access to internal RAM in this event, but ac-
cess to the port pins is not inhibited. To eliminate the pos-
sibility of an unexpected write to a port pin when Idle is
terminated by reset, the instruction following the one that
invokes Idle should not be one that writes to a port pin or
to external memory.

Power Down Mode

In the power down mode the oscillator is stopped, and the
instruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ters retain their values until the power down mode is termi-
nated. The only exit from power down is a hardware reset.
Reset redefines the SFRs but does not change the on-
chip RAM. The reset should not be activated before Vcc

Lock Bit Protection Modes

is restored to its normal operating level and must be held
active long enough to allow the oscillator to restart and
stabilize.

Program Memory Lock Bits

On the chip are three lock bits which can be left unpro-
grammed (U) or can be programmed (P) to obtain the ad-
ditional features listed in the table below:

When lock bit 1 is programmed, the logic level at the EA
pin is sampled and latched during reset. If the device is
powered up without a reset, the latch initializes to a ran-
dom value, and holds that value until reset is activated. it
is necessary that the latched value of EA be in agreement
with the current logic level at that pin in order for the device
to function properly.

Program Lock Bits
LB1 LB2 LB3 Protection Type

1 U u u No program lock features.
MOVC instructions executed from external program memory are disabled from

2 P U U fetching code bytes from internal memory, EA is sampled and latched on reset, and
further programming of the Flash is disabled.

3 P P U Same as mode 2, also verify is disabled.

4 P P P Same as mode 3, also external execution is disabled.

2
Programming the Flash

The AT89C51 is normally shipped with the on-chip Flash
memory array in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
accepts either a high-voltage (12-volt) or a low-voltage
(Vce) program enable signal. The low voltage program-
ming mode provides a convenient way to program the
ATB89C51 inside the user’s system, while the high-voltage
programming mode is compatible with conventional third
party Flash or EPROM programmers.

The AT89C51 is shipped with either the high-voltage or
low-voltage programming mode enabled. The respective
top-side marking and device signature codes are listed in
ithe following table.

Vpp=12V Vpp=5V
AT89C51 AT89C51
Top-Side Mark XXXX XXXX-5
yyww yyww
(030H)=1EH (030H)=1EH
Signature (031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

The AT89C51 code memory array is programmed byte-
by-byte in either programming mode. To program any
non-blank byte in the on-chip Flash Memory, the entire
memory must be erased using the Chip Erase Mode.

Programming Algorithm: Before programming the
AT89C51, the address, data and control signals should be
set up according to the Flash programming mode table
and Figures 3 and 4. To program the AT89C51, take the
following steps. -

1. Input the desired memory location on the address
lines.

2. Input the appropriate data byte on the data lines.

3. Activate the correct combination of control signals.

4. Raise EA/Vpp to 12 V for the high-voltage program-
ming mode.

5. Pulse ALE/PROG once to program a byte in the Flash
array or the lock bits. The byte-write cycle is self-timed and
typically takes no more than 1.5 ms. Repeat steps 1
through 5, changing the address and data for the entire
array or until the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling to indi-
cate the end of a write cycle. During a write cycle, an at-

AIMEL 5
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Programming the Flash (Continued)

tempted read of the last byte written will result in the com-
plement of the written datum on PO.7. Once the write cy-
cle has been completed, true data are valid on all outputs,
and the next cycle may begin. Data Polling may begin any
time after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can
also be monitored by the RDY/BSY output signal. P3.4 is
pulled low after ALE goes high during programming to in-
dicate BUSY. P3.4 is pulled high again when program-
ming is done to indicate READY.

Program Verify: If lock bits LB1 and LB2 have not been
programmed, the programmed code data can be read
back via the address and data lines for verification. The
lock bits cannot be verified directly. Verification of the lock
bits is achieved by observing that their features are en-
abled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by

holding ALE/PROG low for 10 ms. The code array is writ-

ten with all “1"s. The chip erase operation must be exe-
cuted before the code memory can be re-programmed.

Flash Programming Modes

Reading the Signature Bytes: The signature bytes are
read by the same procedyre as a normal verification of
locations 030H,

031H, and 032H, except that P3.6 and P3.7 must be
pulled to a logic low. The values retumed are as follows.

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12 V programming
(032H) = 05H indicates 5 V programming

Programming Interface

Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate com-
bination of control signais. The write operation cycle is
self-timed and once initiated, will automatically time itself
to completion.

All major programming vendors offer worldwide support
for the Atmel microcontroller series. Please contact your
local programming vendor for the appropriate software re-
vision.

ALE/ EA/
Mode RST PSEN  PROG Vpp P2.6 P2.7 P3.6 P3.7
: (1)
Write Code Data H L ~_ H/2v L H H H
Read Code Data H L H H L L H H
Write Lock Bit - 1 H L ~S H/12V H H H H
Bit-2 H L ~S H/M2v H H L L
Bit-3 H L ~S HM12v H L H L
Chip Erase H L ~S H/12Vv H L L L
Read Signature
Byte H L H H L L L L

Notes: 1. The signature byte at location 032H designates
whether Vpp = 12 V or Vpp = 5 V should be used to
enable programming.

2. Chip Erase requires a 10 ms PROG pulse.

6 AT89C51 e ————
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Figure 3. Programming the Flash

Figure 4. Verifying the Flash

AT89C51

+5V +5V
AT89C51 T AT89C51 T
ADDR. A0 - A7) b, Vee ADDR. 20 - A7l by Vee
OOOOH/OFFFH PGM OOOOH/OFFFH PGM DATA
| P20 - P23 PO [¢—— pama P20 - P23 PO | (USE 10K
A8 - A11 A8 - A1 PULLUPS)
—»| P26 —»{ P26
SEE FLASH —» P27 ALE |[¢—— PROG SEE FLASH —p P27 ALE
PROGRAMMING PROGRAMMING
MODES TABLE —»{ P3.6 MODES TABLE —¥| P36 oV
— P37 —»| P37 "
~— @ —— 1 XTAL 2 EA [—— Vy/Vpp —@——{ XTAL 2 EA |e
i
424 MHz | < 4-24 MHz
] }—L ]
L@ XTAL 1 RST (¢— V, XTAL 1 RST [¢—— Vi
£— GND PSEN ——1 GND PSEN

Flash Programming and Verification Characteristics
“Ta = 21°C to 27°C, Ve = 5.0 + 10%

n

Symbol Parameter Min Max Units
vpp(! Programming Enable Voltage 11.5 12.5 \YJ
Ipp(" Programming Enable Current 1.0 mA
1itcLoL Oscillator Frequency 4 24 MHz
tavaL Address Setup to PROG Low 48tcLcL
tGHAX Address Hold After PROG 48tcLoL
toveL Data Setup to PROG Low 48tcLoL
| teHDX Data Hold After PROG 48tcLcL
tEHSH P2.7 (ENABLE) High to Vpp 48tCLCL
tSHGL Vpp Setup to PROG Low 10 ps
3 tansL( Vpp Hold After PROG 10 us
tGLGH PROG Width 1 110 us
favav Address to Data Valid 48tCLCL
teLav ENABLE Low to Data Valid 48tcLcL
teHav Data Float After ENABLE 0 48tcLoL
tGHBL PROG High to BUSY Low 1.0 ps
twe Byte Write Cycle Time 2.0 ms
Note: 1. Only used in 12-volt programming mode. )

ATmEL
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Flash Programming and Verification Waveforms - High Voltage Mode

P10 - P17 PROGRAMMING VERIFICATION
P2.0 - P2.3 ADDRESS ~j ADDRESS
< tavav
PORT 0 DATA IN ( DATA OUT )
tDVGL tGHDX
taveL < tonax
ALE/PROG
tshoL — o g — tonsL
< S Ve - LOGIC 1
EANpp T ogico _____ 1 .

P2.7 “ lens teLqv i — tenaz
(ENABLE)
toHeL —
P3.4
(RDY/BSY) ' BUSY READY
twe

,Flash Programming and Verification Waveforms - Low Voltage Mode

P10 - P17 ____PROGRAMMING VERIFICATION
P2.0 - P2.3 ADDRESS ——j ADDRESS
<« tavav
PORT 0 DATA IN DATA OUT _p———
tAVGL bl l:DVGL tGHDX bl tGHAx
ALE/PROG N )
tSHGL N ‘—tGLGH_’
_ LOGIC 1
EANve 2222 S IS 1 < [ O E

P2.7 s teqv «— + tenaz
. (ENABLE)
torpL —*
P3.4
(RDY/BSY) BUSY READY
twe
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Absolute Maximum Ratings*

*NOTICE: Stresses beyond those listed under “Absolute Maxi-

Operating Temperature................... -565°C to +125°C mum Ratings” may cause permanent damage to the device.
o o This is a stress rating only and functional operation of the

Storage Temperature...................... -65°C to +150°C device at these or any other conditions beyond those indi-
Voltage on Any Pin cated in the operational sections of this specification is not

: _ + implied. Exposure to absolute maximum rating conditions
with Respect to Ground ................... 1.0Vto+7.0V for extended periods may affect device refiabilty.
Maximum Operating Voltage ...........c..ccoecvee.on. 6.6V
DC Output Current........c.ccoovveevieieieieieene 15.0 mA

D.C. Characteristics
Ta = -40°C to 85°C, Vcc = 5.0 V £ 20% (unless otherwise noted)

Symbol Parameter Condition Min Max Units
ViL Input Low Voltage (Except EA) -0.5 0.2 Vee-0.1 \%
Vi1 Input Low Voltage (EA) 0.5 0.2 Vce-0.3 Y,
VIH Input High Voltage (Except XTAL1, RST) 0.2 Vec+0.9 Vec+0.5 \)
ViH1 Input High Voltage (XTAL1, RST) 0.7 Vece Vcc+0.5 vV
Output Low Voltage(" -
VoL (Ports 1,2,3) loL=1.6 mA 0.45 v
Output Low Voltage!" -
VoL1 (Port 0, ALE, PSEN) loL=3.2mA 0.45 \%
. lon=-60 pA, Vec =5V +£10% 2.4 \
Output High Voltage —
| Vor (Ports 1,2,3, ALE, PSEN) ~ lon=-25pA 0.75 Vee v
lon =-10 pA 0.9 Vce VvV
lor =-8 Vec =5V +109 24 \
v Output High Voltage l°“ =-800 uA, Vee % e v
OH1 (Port 0 in External Bus Mode) 10H = -300 pA 0.75 Veo .
lod = -80 pA 0.9 Vee Vv
Logical 0 Input Current - ' )
hL (Ports 1,2,3) ViN=0.45V 50 pA
Logical 1 to O Transition = N
n Current (Ports 1,2,3) Vin=2V 650 HA
Input Leakage Current
I (Port 0, EA) 0.45 <VIN <Vce +10 pA
RRST Reset Pulldown Resistor 50 300 KQ
Cio Pin Capacitance Test Freq. =1 MHz, Ta = 25°C 10 pF
Power Supply Current Active Mode, 12 MHz 20 mA
loc Idle Mode, 12 MHz 5 mA
Power Down Mode® Vec =6V 100 pA
Vee=3V 40 A
Notes: 1. Under steady state (non-transient) conditions, loL Maximum tota! IOL for all output pins:71 mA
must be externally limited as follows: If IOL exceeds the test condition, VOL may exceed the
Maximum loL per port pin:10 mA related specification. Pins are not guaranteed to sink
Maximum loL per 8-bit port: current greater than the listed test conditions.
Port 0:26 mA 2. Minimum VCC for Power Down is 2 V.

Ports 1,2, 3:15 mA
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AIMEL

A.C. Characteristics

(Under Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all
other outputs = 80 pF)

External Program and Data Memory Characteristics

12 MHz Oscillator 16 to 24 MHz Oscillator
Symbol Parameter Min Max Min Max Units
1fcLeL | Oscillator Frequency 0 24 MHz
tLHLL ALE Pulse Width 127 2tcLcL40 ns
taviL Address Valid to ALE Low 28 tCLCL-13 ns
fLLAax Address Hold After ALE Low 48 tCLCL-20 ns
tLLv ALE Low to Valid Instruction In 233 4tCLCL-65 ns
tLLPL ALE Low to PSEN Low 43 tcLcL13 ns
trLpH | PSEN Pulse Width 205 3tcLeL-20 ns
trLiv | PSEN Low to Valid Instruction In 145 3tcLcL45 ns
tPXIX Input Instruction Hold After PSEN 0 0 ns
tpx1z Input Instruction Float After PSEN 59 tcLcL-10 ns
texav | PSEN to Address Valid 75 tcLcL-8 ns
taviv Address to Valid Instruction In 312 StcLcL-55 ns
tpLaz | PSEN Low to Address Float 10 10 ns
tRtRH | RD Pulse Width , 400 6tcLcL-100 ns
|t WR Pulse Width 400 6tcLcL-100 ns
tRLDV RD Low to Valid Data In 252 5tcLcL-90 ns
trRHpX | Data Hold After RD 0 0 ns
trRHDZ Data Float After RD 97 2tcLcL-28 ns
twov | ALE Low to Valid Data In 517 ! 8tCLCL-150 | ns
tavpv Address to Valid Data In 585 ACLCL-165 ns
tuwe | ALE Low to RD or WR Low 200 300 3tcLel-50 3toLoL+50 ns
tavw. | Address to RD or WR Low 203 4tcLcL-75 ns
tavwx Data Valid to WR Transition 23 tcLcL-20 ns
tavwHd | Data Valid to WR High 433 7tcLer-120 ns
twiax | Data Hold After WR 33 tcLéL-20 ns
trRLAZ RD Low to Address Float 0 , 0 ns
J twHLH | RD or WR High to ALE High 43 123 tcLcL-20 teLcL+25 ns

10 AT89C51 mee—reeeeees————————



L4

External Program Memory Read Cycle

PSEN

PORT 0

AT89C51

tLHLL )
ALE
b teLpn
tAVLL‘ "t i tLLIV
— e ¢
N tpuv
et
— ‘_tPLAZ ¢ PXA
t PXIZ
LLAX
toxix—> [
>— A0-A7 ———INSTRIN D> A0-A7 >
« tAVIV
A8 -A15 X A8-A15

PORT 2

External Data Memory Read Cycle

ti—
ALE N

y tLLDV tl
+— R

PORT 0

PORT 2

A

— tLLWL —¥

— >KA0 - A7 FROM RI OR DPLX

—tax —¥

N ]

LRH —™

- tAVLL—>
tRLAz T

» tRLDV

tRHDZ

tRHDX

\/|

l" —
DATA IN

A0 - A7 FROM PCL>< INSTR IN

I JE— tAVWL

D — tAVDV

K P2.0 - P2.7 OR A8 - A15 FROM DPH

X A8 - A15 FROM PCH

AIMEL
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External Data Memory Cycle

tLHLL_’
ALE L'
twhLn

—»]
PSEN
e— twe —e—twwn —>
WR —t ax N
ety L —> tavwx R —> 1 twHax
— tavwr —»

PORT 0 >« A0 - A7 FROM RI OR DPL DATA ouT X A0 - A7 FROM PCL—INSTR IN

< tAVWL >

PORT 2 P2.0 - P2.7 OR A8 - A15 FROM DPH > A8 - A15 FROM PCH

External Clock Drive Waveforms

N

— topex —* teren — - —¥ *+— teheL

Vee - 0.5V

£ 0.7 Ve N —~ X
‘//o.z Ve - 0.1V e —- ~c
0.45V ‘ ——

— toicx —*

teree
External Clock Drive

| Symbol Parameter Min Max Units

i 1/tcLeL Oscillator Frequency 0 24 MHz
tcLeL Clock Period 41.6 ns
tCHex High Time 15 : . ns
tcLex Low Time 15 ns
tcLCH Rise Time 20 ns
tcHeL Fall Time 20 ns
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Serial Port Timing: Shift Register Mode Test Conditions
(Vec = 5.0 V £ 20%; Load Capacitance = 80 pF)

12 MHz Osc Variable Oscillator

Symbol Parameter Min Max Min Max Units
tXLXL Serial Port Clock Cycle Time 1.0 12tcLeL us
tavxH Output Data Setup to Clock Rising Edge 700 10tcLcL-133 ns
txHax Output Data Hold After Clock Rising Edge 50 2tcLcL-33 ns
tXHDX Input Data Hold After Clock Rising Edge 0 0 ns
tXHDV Clock Rising Edge to Input Data Valid 700 10tCLCL-133 | ns
Shift Register Mode Timing Waveforms
INSTRUCTION | 0 | 1 | 2 | 3 | 4 [ 5 | 6 | 7 | 8 ]

ae LTI LT L L e e e

CLOoCK , L
QVXH
' —»f fe— toox
INRITE TO SBUF, Neo XX 2 X3 X 4 X5 X 6 X 7
—» t

OUTPUT DATA tyrov [+ trox SETTI
. CLEARRI ,

v
INPUT DATA

(Y

- !
AC Testing Input/Output Waveforms”  Float Waveforms
Vo~ 0V 0.2 Vgo + 0.9V Voo™ oW
TEST POINTS Vi oap Timing Reference
Points
r 02 Ve - 01V V.. + 01V

0.45v oL

Note: 1. AC Inputs during testing are driven at Vcc -0.5V fora  Note: 1. For timing purposes, a port pin is no longer floating

logic 1 and 0.45 V for a logic 0. Timing measure- when a 100 mV change from load voltage occurs.
ments are made at Viy min. for a logic 1 and Vi A port pin begins to float when a 100 mV change
max. for a logic 0. from the loaded Von/VoL level occurs.

ATMEL
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Ordering Information

Speed Power
(MHz) Supply Ordering Code Package Operation Range
12 5V+20% AT89C51-12AC 44A Commercial
AT89C51-12JC 44J (0°C to 70°C)
AT89C51-12PC 40P6
AT89C51-12QC 44Q
AT89C51-12Al 44A Industrial
ATB89C51-12JI 44) (-40°C to 85°C)
AT89C51-12P| 40P6
AT89C51-12Q 44Q
AT89C51-12AA 44A Automotive
AT89C51-12JA 44J (-40°C to 125°C)
AT89C51-12PA 40P6
AT89C51-12QA 44Q
5V +£10% AT89C51-12DM 40D6 Military
AT89C51-12LM 44L (-55°C to 125°C)
AT89C51-12DM/883 40D6 Military/883C
AT89C51-12LM/883 44L Class B, Fully Compliant
(-55°C to 125°C)
16 5V +20% AT89C51-16AC 44A Commercial
AT89C51-16JC 44J {0°C to 70°C)
AT89C51-16PC 40P6
AT89C51-16QC 44Q
‘- AT89C51-16Al 44A Industrial
AT89C51-16JI 44J (-40°C to 85°C)
AT89C51-16PI 40P6
AT89C51-16Ql 44Q
AT89C51-16AA 44A Automotive
AT89C51-16JA 44J {-40°C to 125°C)
AT89C51-16PA 40P6
AT89C51-16QA 44Q
20 5V x20% AT89C51-20AC 44A Commercial
AT89C51-20JC 44J {(0°C to 70°C)
AT89C51-20PC 40P6
AT89C51-20QC 44Q
AT89C51-20Al 44A Industrial
AT89C51-20JI 44 {-40°C to 85°C)
AT89C51-20P] 40P6
AT89C51-20Ql 44Q

14 AT89C51 messsesesssss——e———
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Ordering Information

Speed Power
(MHz) Supply Ordering Code Package Operation Range
24 5V+20% AT89C51-24AC 44A Commercial
AT89C51-24JC 44J (0°C to 70°C)
AT89C51-24PC 44P6
AT89C51-24QC 44Q
AT89C51-24Al 44A Industrial
AT89C51-24JI 44 (-40°C to 85°C)
AT89C51-24PI 44P6
AT89C51-24Ql 44Q
Package Type .

44A 44 Lead, Thin Plastic Gull Wing Quad Flatpack (TQFP)

40D6 40 Lead, 0.600" Wide, Non-Windowed, Ceramic Dual Inline Package (Cerdip)

44} 44 Lead, Plastic J-Leaded Chip Carrier (PLCC)

441 44 Pad, Non-Windowed, Ceramic Leadless Chip Carrier (LCC)

40P6 40 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)

44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

AlMEL
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TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL
FSK MODEM
SCTS019C - NOVEMBER 1985 — REVISED MAY 1994
® Single-Chip Frequency-Shift-Keying (FSK) J OR N PACKAGE
Modem (TOP VIEW)
® Meet Both Bell 202 and CCITT V23
S::(t:ifiZations ' Voo [} 1 ~ 16 ] 0SC2
CLK[] 2 15]] OSCH1
¢ Transmit Modulation at 75, 150, 600, and cot (s 14} TXD
1200 Baud RXAl4  13[] TXR1
® Receive Demodulation at 5, 75, 150, 600, TRS[| 5 12[] TXR2
and 1200 Baud NC [ 6 1 ]TXA
e Half-Duplex Operation Up to 1200 Baud RXB[} 7 10]] cbL
Transmit and Receive RXD [} 8 o[l Vce
®  Full-Duplex Operation Up to 1200 Baud
Transmit and 150 Baud Receive DW PACKAGE
® On-Chip Group Equalization and (TOP VIEW)
Transmit/Receive Filtering v,
® Carrier-Detect-Level Adjustment and Vppl(] 1 24]] OSC2
Carrier-Fail Output CLK[]2 23] OSC1
Single 5-V Power Supply CS;E 3 ;f % L)éD
Low Power Consumption RXA[] .g 20[] TXR1
Reliable CMOS Silicon-Gate Technology NC] 6 19[] NC
. TRS[] 7 18]] NC
description NC[l 17f) TxR2
The TCM3105 is a single-chip asynchronous RXT[] 9 16§] TXA
frequency-shift-keying (FSK) voice-band modem NC[l10  15[INC
that uses silicon-gate CMOS technology to RXB[] 11  14fJ CDL
implement a switched-capacitor architecture. It is RXD[J12  13[] Vs
pin selectable (TXR1, TXR2, and TRS) for a wide ] ]
range of transmit/receive baud rates and is NC - No internal connection
compatible with the applicable BELL 202 or . | he R suffix t
CCITT V23 standards. Operation is fully Se\?:;k ;%ee ?;Zf‘?g:;’;g;gﬁg# reeled. Add the R suffx to

reversible, thereby allowing both forward and
backward channels to be used simultaneously.

The transmitter is a programmable frequency synthesizer that provides two output frequencies (on TXA),
representing the marks and spaces of the digital signal present on TXD.

The receive section is responsible for the demodulation of the analog signal appearing at the RXA input and
is based on the principle of frequency-to-voltage convérsion. This section contains a group delay equalizer (to
correct phase distortion), automatic gain control, carrier-detect-level adjustment, and bias-distortion
adjustment, thereby optimizing performance and giving the lowest possible bit error rate.

Carrier-detect information is given to the system by means of the carrier-detect circuits, which set a fiag on the
CDT output if the level of received in-band energy falls below a value set on the CDL input for a specified
minimum duration.

The TCM3105JE and TCM3105NE are characterized for operation from —40°C to 85°C.The TCM3105DWL,
TCM3105JL, and TCM3105NL are characterized for operation from 0°C to :70°C.

A Caution. These devices have limited built-in protection. The leads should be shorted together or the device placed in conductive foam
\ during storage or handling to prevent electrostatic damage to the MOS gates.

PRODUCTION DATA information is current as of pubfication date.

Copyright © 1994, Texas Instruments Incorporated

Pmmaseonh:ml:speclﬁmlmupe[med::msof xas lstruments i
ms\andardg o'wailm:my. ‘roducum on processing does not necessarily include TEXAS
INSTRUMENTS
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994
_

Terminal Functions

TERMINAL
NO.
NAME DESCRIPTION
DW JORN
CDL 14 10 Carrier-detect-level adjust for external adjustment of camier-detect threshold
CcDT 3 3 Carrier-detect output. A low-level output indicates carrier failure
CLK 2 2 Output for a continuous clock signal at 16 times the highest selected (transmit or receive) bit rate
NC 4,6,8, 10, 6 No internal connection
15, 18, 19, 21
0SscC1, 23, 15, Oscillator connections. The crystal (typically 4.4336 MHz) is connected to OSC1 AND OSC2. Ifan external
0sC2 24 16 clock is used, OSC2 is left open and the clock is connected to OSCH1.
RXA 5 4 Receive analog input to which the received line signal must be ac coupled
RXB 11 7 Receive bias adjust for external adjustment of the decision threshold of the comparator to minimize bias
distortion ]
RXD 12 8 Receiver digital output for the demodulated received data in positive logic. The high logic level is a mark
and the low logic level is a space.
RXT 9 - Receive test access. Output of limiter is available on RXT. (DW only)
TRS 7 5 Transmit/receive standard select input, which with TXR1 and TXR2, sets the standard bit rates and
mark/space frequencies
TXA 16 11 Transmit analog output for the modulation signal, which must be ac coupled
TXD 22 14 Transmit digital input for data to the transmitter in positive logic. The high logic level is a mark, and the low
logic level is a space. The data can be accepted at any speed from zero to the selected speed and may
be totally asynchronous.
TXR1 20 13 Bit-rate select 1 input which along with TXR2 and TRS, sets the bit rates and mark/space frequencies
TXR2 17 12 Bit rate select 2 input, which along with TXR1 and TRS, sets the bit rates and mark/space frequencies
VDD 1 1 Positive supply voltage s
Vss 13 9 Most negative supply voltage (normally ground); connected to substrate
- _ DRAR—
%3 Tixas
INSTRUMENTS
2 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 77251-1443




TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL

functional block diagram

FSK MODEM

SCTS019C — NOVEMBER 1985 - REVISED MAY 1994
—

Transmit Digital- a Transmit
Digital Txp —{ ,, 3K to-Analog XMT Low-Pass |  rya Analog
Input Modulator Convertor Filter Filter Output
Receive Bias Receive
Adjust RXB | comparator |— RXD gigtitault
Receive _1 Low-Pass | | i FSK utp
Analog RXA Filter Rﬁﬁf;‘,’e Comparator Demodulator
Input , and
i Group Receive
Augar?:tlc || Delay Offset —_—— e RXT Test
|_ Control Equalizer Compensation DW Package Only Access
4
Carrier. garrier-
Carrier || - etect
Detector Detect Delay cot Output
Carrier-Detect cDL
Level Adjust
Oscillator J OSC1 4.4336-MHz | |
Connection 0sC2 Oscillator
Timing
Bit-Rate | TXE1 and CLK Clock
Select N TxE2 Control
Transmit/Receive  TRS
Standard Select
timing diagram
RXA A
Input
(amplitude of received signal)
Off/On Threshold —
I
| — On/Off Threshold
I
| I
| I
| ! R
I ‘ ' 't
| |
| I
CDT A | |
Output | « ' | td(on-off)
td(off-on) _1‘_"{ |
| I
I |
| I
't
¥ 7
EXAS
INSTRUMENTS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 3
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTSO1 9C —~ NOVEMBER 1985 — REVISED MAY 1994
—— ]

absolute maximum ratlngs over operating free-air temperature range (unless otherwise noted)

Supply voltage range, Vpp (seeNote 1) ... ...t S -03Vto10V
Input voltage range, Vi(any input) ... i -0.3Vto Vpp
Operating free-air temperature range, Ta: TCM3105DWL, TCM3105JL,TCM3105NL ...... -10°C to 70°C

TCM3105JE, TCM3105NE .................... —55°C to 85°C
Storage temperature range: . ...t e —55°C to 150°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: DWor N package ............... 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: Jpackage ..................... 300°C

NOTE 1: Voltage values are with respect to Vgg.

recommended operating conditions

TCM3105JE © TCM3105DWL
TCM3105NE TCM3105JL UNIT
TCM3105NL
MIN NOM MAX MIN NOM MAX
Supply voltage, Vpp 4 5 5.5 4 5 5.5 \
High-level input voltage, Vi . 2 Vpp| & 2 VpD v
Low-level input voltage, V|_ 0 0.8 0 0.8 A
Analog inf;ut level, peak to peak (ac coupled) 0.3 0.78 03 0.78 \
Clock frequency, felock 44334 4.4336 4.4338 | 4.4334 4.4336 4.4338| MHz
Analog load impedance at TXA 50 50 s kQ
Operating free-air temperature range, Ta -40 85 0 70 °C
R
b TEXAS
INSTRUMENTS
4 POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

POST OFFICE BOX 1443 ® HOUSTON, TEXAS 772511443




TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C - NOVEMBER 1985 — REVISED MAY 1994

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TCM310S.E ToM08AL
PARAMETER TEST CONDITIONS TCM3105NE TCM3105NL UNIT
MIN TYPt MAX| MIN TYPT MAX
VOH :';ﬁ';;‘:"e' output E)L(E »COT 1o =—100 pA 2.4 Vop | 24 vop| Vv
VoL '\;g;’t”:ge;’e' output g)l;? 'COT oL =16mA Vss 04| vss 04| Vv
Vpp=4V 1.55 1.55
f;:z:?g::ﬁgtg’:::ge XA Vop =5V St = fgokﬁ: 14 19 23| 14 18 23| V
Vpp=5.5V 21 2.1
. RXB 23 2.7 31 23 27 3.1
Adjust voltage Vpp=5V \
CDL 28 33 3.9 28 33 39
Analog output dc offset | TXA Vpp/2 VpD/2 \
Digital input current TRR)EA()HT'?F?)'(Z V|=0toVpp +1 +1 MA
Analog input current RXA +15 +15 A
Bias input current RXB, CDL V=3V +150 +150 A
Vpp=4V 3 6 3 5
Ipp  Supply current Vpp=56V 5 10 5 8 mA
Vpp=5.5V 8 16 8 12
GCi Input capacitance, all inputs f=1MHz 10 1 10 pF
Co Output capacitance, all inputs f=1MHz 10 . 10 pF
Phase jitter 200 200 us
Bias distortion} +15% +15%
Carrier-detect threshold, off/on§ -45.5 -43 [ -455 -43| dBm
Carrier-detect threshold, on/off$ -48 -455| -48 -455| dBm
Carrier-detect hysteresis 25 2.8 25 2.8 dBm

switching characteristics over recommended operating free-air temperature range (unless
otherwise noted)

TCMI108JE TCM3105DWL
TCM3105NE TCM3105.L.
PARAMETER TEST CONDITIONS TCM3105NL UNIT
MIN TYPt mMAX]| MIN TYPT MAX
RX = 600 or 1200 b/s 12 25 12 25
td(ofi-on) Carrier-detect off-to-on delay time ms
RX =5, 75, or 150 b/s 48 80 48 80
y or-detect  delay RX = 600 or 1200 b/s 12 20 12 20
" -tO- ms
(on-offy _ Garrier-detect on-to-off delay time RX =5,75,or 150b/s | 48 75| 48 75
Transmit frequency deviation from fotock = 44336 MHz +1 +1 Hz

assignment (see Table 1)

1 All typical are at Vo =5 V, TA = 25°C.
¥ Bias distortion is the departure from a 50% duty cycle when a series of alternating mark and space tones is received.
§ This is the threshold with the CDL input properly adjusted.

b TeEXAS

INSTRUMENTS
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TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL

FSK MODEM

SCTS019C - NOVEMBER 1985 — REVISED MAY 1994 —
PRINCIPLES OF OPERATION

The TCM3105 FSK modem is made up of four functional circuits. The circuits are the transmitter, the receiver,
a carrier detector, and control and timing (see Figure 1).

Bias Adjust . .
Receiver ——— RXD  Digital Output
Analog Input RXA—[
D%i‘;';'f;, CDT  Detect Output
Level Adjust
TXR1, TXR2, TRS—— Timing
and —— CLK Clock Qutput
Master Clock (internal) Control
Digital Input TXD Transmitter ———— TXA  Analog Output

Figure 1. TCM3105 System Partitioning

transmitter

The transmitter comprises a phase-coherent FSK modulator, a transmit filter, and a transmit amplifier. The

modulator is a programmable frequency synthesizer that drives the output frequencies by variable division of
the oscillator frequency (4.4336 MHz). The division ratio is set by the states of the transmit/receive standard
input (TRS), the bit-rate select inputs (TXR1 and TXR2), and the digital data input (TXD).

A switched-capacitor low-pass filter limits the harmonics and noise outside the transmit band, and the
characteristics of this filter are set by the frequency-select inputs as previously described. The harmonics
introduced by the transmit filter clock are removed by a continuous low-pass filter.

The transmitter outputlevel varies with power supply voltage and so must be compensated in the 2-wire to 4-wire
converter to give a constant output level to the line.

receiver

A continuous low-pass antialiasing filter is followed by the receiver amplifier, which automatically controls the
gain to give a constant output level from the receiver filter. The receiver filter limits the bandwidth of the signal
presented to the demodulator reducing out-of-band interference and has very high rejection of the transmit
channel frequencies. These are typically present at much higher levels than the received signal.

The group delay equalizer is a switched-capacitor network that compensates the delay introduced by the
receiver filter and the network. The output from the equalizer is then limited to give an FSK modulated
squarewave that is presented to the demodulator.

The demodulator is an edge-triggered multivibrator that triggers off positive- and negative-going edges. The
output of the demodulator is a stream of constant-length pulses at a frequency that is double the frequency of
the limited input signal. The dc component ofthis signal is proportional to the received frequency and is extracted
by a switched-capacitor, low-pass, post-demodulator filter.

The variation of dc level with received frequency is presented to a comparator that slices at a level externally
fixed by the RXB bias-adjustment pin. This voltage depends on received bit rate and internal offsets. The
comparator output is then the received data at RXD.

‘V TEXAS
INSTRUMENTS
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1885 — REVISED MAY 1894
S —

carrier detect

The carrier-detect circuits comprise an energy detector and digital delay. The energy detector compares the
total signal level at the output of the receive filter to an externally set threshold level on the CDL input. The
comparator has a 2.5-dB hysteresis and a delay to allow for momentary signal loss and to prevent osciliation.
The output detector is available on CDT where a high level indicates that a carrier is present. The data output
is clamped to a mark condition when the carrier-detect output switches off at the end of transmission.

control and timing

An on-chip oscillator runs from an external 4.4336-MHz crystal connected between OSC1 and OSC2 or an
external signal driving OSC1. A clock signal equal to 16 times the highest selected bit rate (transmit or receive)
is available on the CLK output.

The single-supply rail means that all analog functions are referenced to an internally generated reference. All
analog inputs and outputs must be ac coupled.
transmit and receive modes

The various modes of operation of the TCM3105 are given in Table 1. The data convention is that a logic high
is a mark and a logic low is a space.

‘V TEXAS
INSTRUMENTS
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TCM3105DWL, TCM3105JE, TCM3105JL

TCM3105NE, TCM3105NL ‘
SCTS019C — NOVEMBER 1985 — REVISED MAY 1994
__ ]
Table 1. Modes of Operation
TRANSMIT | RECEIVE CLK
TRANSMITTED RECEIVED FREQUENCY | FREQUENCY
STANDARD | TRS | TXR1 | TXR2 | 'maAuypRATE | BAUDRATE |ASSIGNMENTS | ASSIGNMENTS FRE&:_’IS)NCY
(Hz) v (Hz)
1300
L L L 1200 1200 'g ;?gg 'g 2?00 19.11
H L L 1200 75 'g ;?gg 'g 328 19.11
M 1300° M 390
L L H 600 75 S 1700 S 450 9.56
M 1300 M 1300
CCITT V.23 H L H 600 600 s 1700 S 1700 9.56
130
L H L 75 1200 g" 228 'g 2:1308 19.11
M 390 M 1300
H H L 75 600 S 450 S 1700 9.56
M 390 M 390
L H H 75 75 S 450 S 450 1.19
—_— 2
CLK L L 1200 1200 ': ;ggg 'g ;288 19.11
87
CLK/8 L H 1200 150 'g ;ggg 'g 387 19.11
7
CLK/8 L H 1200 5 'g ;ggg 'g 380 19.11
87 M 1200
BELL 202 CLK H L 150 1200 'g 387 S 2200 19.11
M 387 M 387
CLK H H 150 150 S 487 S 487 2.39
cLkt HT Lt M 387
5 1200 M 1200 19.11
Ht Ht Ht S 0 S 2200
Transmit Transmit M 1200
H H H Disabled 1200 Disabled S 2200 19.11
H = high level, L = low level
1 In these modes, the modulation is controlled by TRS and TXR2. TXD is tied high.
N
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994

—

APPLICATION INFORMATION

Vbbp

Vbp
= 7 10 -

RXB CDL

VDD, Vss, or CLK —5 TRS Vpp A

3 1

TXD|—<4—

Line

Signaling

Line
Termination

-Wre

-Wre
Converter

)

-4

TCM3105

FSK MODEM

RXA

RXD

UART

_ Microprocessor

CLKF—>—

TXR1
TXR2

0SC1 0scC2

7

Pin numbers shown are for the J and N packages.

Figure 2. Typical System Configuration
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C — NOVEMBER 1985 — REVISED MAY 1994
B e — ——

APPLICATION INFORMATION

el
fiX I

16 5V

_ 0SC1_0sc2
Receive «—3lrxp  rxB|Z 100 kQ

Transmit 14 =

30 p

Data »——]TXD
TC 5
M310 . 71 _ 2000
5V Vob[— p1 141
10 T
100 kQ CDL
— 2 =
Carrier 3
Detect < coT R
»511Rs
13
?;Itectt:'nodg —)——12— TXR1
it rate an
standard) | »——|TXR2
<+—2{cik
Vss RXA
ISR
Zr _ 2t
z Z

U1 = LM124
aTkQ 10 uF

Pin numbers shown are for the J and N packages.

Figure 3. Telephone Line Interface Circuit
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TCM3105DWL, TCM3105JE, TCM3105JL
TCM3105NE, TCM3105NL
FSK MODEM

SCTS019C ~ NOVEMBER 1985 — REVISED MAY 1994
T

30 pFT

R

APPLICATION INFORMATION

[

5V
7
100m%—

5V

10
100 kQ %‘

Receive Data—{T8
Transmit Data—p—2]

I13

Standard and 2]
Bit Rate 5

_.’_._
Carrier Detect—€—>

Clock—<—2

0sc1 0SC2

a Y

RXB

CDL
TCM3105

RXD
TXD

TXR1
TXR2
TRS

CcDT

RXA

CLK

T30pF

15 |16

VSS

‘l_e

0.1 uF

Zr

Al

100 kQ

o
ZLI

47 kQ

Figure 4. Simplified Telephone Line Interface Circuit
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47 kQ
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19-4323; Rav 6; 3/96

+5V-Powered, Muiti-Channel RS-232

General Description

The MAX220-MAX249 family of line drivers/receivers is
intended for all EIA/TIA-232E and V.28/V.24 communica-
fions interfaces, and in particular, for those applications
where 12V is not available.

These parts are particularly useful in battery-powered
systems, since their low-power shutdown mode reduces
power dissipation to less than 5uyW. The MAX225,
MAX233, MAX235, and MAX245-MAX247 use no external
components and are recommended for applications
where printed circult board space is critical.

Applications
Portable Computers

Low-Power Modems

Interface Translation

Battery-Powered RS-232 Systems

Multi-Drop RS-232 Networks

MAXIMN

Drivers/Receivers

Features

Superior to Bipolar

¢ Operate from Single +5V Power Supply
(+5V and +12V—MAX231/MAX239)

4 Low-Power Receive Mode in Shutdown
(MAX223/MAX242)

4 Meet All EIA/TIA-232E and V.28 Specifications

4 Muitiple Drivers and Receivers

4 3-State Driver and Recelver Outputs

¢ Open-Line Detsction (MAX243)

Ordering Information

PART TEMP. RANGE PIN-PACKAGE
MAX220CPE 0°Cto +70°C 16 Plastic DIP
MAX220CSE 0°C to +70°C 16 Narrow SO
MAX220CWE 0°Cto +70°C’ 16 Wide SO
MAX220C/D 0°Cto +70°C Dice*
MAX220EPE -40°C to +85°C 16 Plastic DIP
MAX220ESE -40°C to +85°C 16 Narrow SO
MAX220EWE -40°C to +85°C 16 Wide SO
MAX220EJE -40°C to +85°C 16 CERDIP
MAX220MJE -56°C to +125°C 16 CERDIP

Ordering Information continued at end of data sheet.
“Contact factory for dice specifications.

SQiecﬁon Table

Power No. of Nominal SHDN Rx
Part Supply RS-232 No. ot Cap. Valus & Three- Active in Data Rate
Number V) yrivers/Rx_Ext. Cops (uF) State SHDN __ (kbps) Features
MAX220 +5 2 4 4.710 No 120 Ulira-tow-power, industry-standard pinout |
MAX222 +5 2 4 0.1 Yes 200 Low-power shutdown
MAX223 (MAX213) +5 45 4 1.0(0.1) Yes v 120 MAX241 + receivers active in shutdown
MAX225 +5 55 0 - Yes v 120 Available in SO
MAX230 (MAX200) +5 50 4 1.0{0.1) Yes 120 § drivers with shutdown
MAX231 (MAX201) +5 and 2R 2 1.0(0.1) No 120 Standard +5/+12V or battery supplies;
+7.5t0 +13.2 same functions as MAX232
MAX232 (MAX202) +5 2r 4 1.0(0.1) No 120(64)  Industy standard |
MAX232A +5 2R 4 0.1 No 200 Higher slew rate, small caps
MAX233 (MAX203) +5 22 0 - No 120 No external caps
MAX233A +5 22 0 - No 200 No external caps. high slew rate
MAX234 (MAX204) +5 40 4 1.0(0.1) No 120 Replaces 1488
MAX235 (MAX205) +5 55 0 - Yes 120 No external caps
MAX236 (MAX206) +5 43 4 1.0(0.1)  Yes 120 Shutdown, three state
MAX237 (MAX207) +5 53 4 10(0.1) No 120 Complements IBM PC serial port
MAX238 (MAX208) +5 474 4 1.0 (0.1) No 120 Replaces 1488 and 1489
MAX239 (MAX209) +5 and 35 2 1.0(0.1) No 120 Standard +5/+12V of battery supplies;
+7.5t0 +13.2 single-package solution for IBM PC serial port
MAX240 +5 5 4 1.0 Yes 120 DIP or flatpack package
MAX241 (MAX211) +5 A 4 1.0(0.1) Yes 120 Complote 1BM PC serial porl
MAX242 +5 212 4 01 Yos v 200 Separate shutdown and enable
MAX243 +5 2r2 4 0.1 No 200 Open-line detection simplifies cabiing
MAX244 +5 810 4 1.0 No 120 High slew rate
MAX245 +5 8/10 0 - Yes [ 120 High slew rate, int. caps, two shutdown modes
MAX248 45 810 Q - Yes v 120 High slew rate, int. caps, three shutdown modes
MAX247 +5 8n 0 - Yes v 120 High slew rate, int. caps, nine operating modas
MAX248 +5 a8/ 4 10 Yes [ 120 High slew rate, selective half-chip enables
MAX249 +5 610 4 10 Yes v 120 Available in quad flatpack package
MAXLMN Maxim Irtegrated Products 1

For free samples & the latest literature: http://www.maxim-ic.com, or phone 1-800-998-8800
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MAX220-MAX249

+5V-Powered, Multi-Channel RS-232

16-Pin Narrow SO (derate 8.70mW/°C above +70°C)...696mwW
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
18-Pin Wide SO (derate 9.52mW/°C above +70°C)......762mW
20-Pin Wide SO (derate 10.00mW/°C above +70°C)....800mW
20-Pin SSOP (derate 8.00mW/°C above +70°C) .......... 640mw
16-Pin CERDIP (derate 10.00mW/°C above +70°C).....800mW
18-Pin CERDIP (derate 10.53mW/°C above +70°C).....842mW

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX220/222/232A/233A/242/243
Supply Voltage (Vcc) -0.3Vto +6V
Input Voltages
TIN-receerreernns ...-0.3Vto (Vcc - 0.3V)
RIN ovveee +30V
Tour (Note 1). +15V
Output Voltages
Tourt . +15V
Rout -0.3Vto (Vce + 0.3V)

Driver/Receiver Qutput Short Circuited to GND......... Continuous
Continuous Power Dissipation (TA = +70°C)
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mW
18-Pin Plastic DIP (derate 11.11mW/°C above +70°C)....889mW
20-Pin Plastic DIP (derate 8.00mW/°C above +70°C) ....440mW

Note 1: Input voltage measured with Tout in high-impedance stats, SHDN or Ve = OV.

Stresses beyond those listed under “Absolute Maximum Ratings® may cause permanent damage lo the device. Thess are siress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the speciflcations is not implied. Exposure to
absolute maxdmum rating conditions for extended periods may affsct device reliability.

ELECTRICAL CHARACTERISTICS—MAX220/222/232A/233A/242/243

Operating Temperature Ranges
MAX2__AC__ MAX2__C__.
MAX2__AE__, MAX2_ _E__
MAX2__AM_ _, MAX2_ _M_ -55°C to +125°C

Storage Temperature Range............ -65°C to +160°C

Lead Temperature (soldering, 10S8C) ......cccveerrerrercrcrnanne +300°C

.0°C to +70°C
.~-40°C to +85°C

L]

(Vce = +5V £10%, C1-C4 = 0.1pF, Ta = Tmin to Tmax, unless otherwise noted.)

PARAMETER CONDITIONS [ MIN  TYP  MAX [uNmTS
RS-232 TRANSMITTERS
Qutput Voltage Swing All transmitter outputs loaded with 3kQ2 to GND +5 28 \
Input Logic Threshold Low 1.4 0.8 v
Input Logic Threshold High 2 1.4 v
Logic Pull-U Il' t Current Normal operation 5 40 A
ote FUl-Upfinput Lurre SHDN = OV, MAX222/242, shutdown 001 =1 | ¥
Vee = 5.5V, SHON = OV, Vour = 15V, MAX222/242 +0.01 +10
Output Leak Current
utput Leakage Curre Ve = SHDN = OV, VouT = +15V 2001 =10 | YA
Except MAX220, normal operation 200 116 kbits/
Data Rate MAX220 22 20 | sec
Transmitter Output Resistance Vee = V+ = V- = 0V, Vour = 22V 300 10M 9]
Output Short-Circuit Current Vour = 0V +7 +22 mA
RS-232 RECEIVERS
RS-232 Input Voltage Operating Range . +30 \
* Except MAX243 R2jN 08 1.3
RS-232 Input Threshold Low Voo =5V v
5282 Inpu ce MAX243 R (Note 2) 3 ]
Except MAX243 R2iN i8 24
RS-232 input Threshold High Vec =5V v
5-232 Input Thre 9 ce MAX243 R2in (Note 2) 05 0.1
X Except MAX243, Vce = 5V, no hyst. in shdn, 0.2 0.5 1
RS- \
S-232 Input Hysteresis VAX243 :
RS-232 Input Resistance 3 S 7 kQ
TTL/CMOS Output Voltage Low lour = 3.2mA 0.2 0.4 v
TTL/CMOS Output Voltage High louT = -1.0mA 35 Vec+0.2 v
. Sourcing Vout = GND -2 -10
-Cil A
TTLACMOS Output Short-Circuit Current Shiinking Vout = Voo 0 30 m
SHDN = Vg or EN = Ve (SHDN = 0V for MAX222),
TTL/CMOS Output Leakage Current OV < Vour S Vee +£0.05 +10 YA

MAXIMN




+5V-Powered, Multi-Channel RS-232
Drivers/Receivers

ELECTRICAL CHARACT ERISTICS—MAX220/222/232A/233A/242/243 (continued)
(Ve = +5V £10%, C1-C4 = 0.1yF, TA = TMIN to TMAX, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
EN Input Thrashold Low MAX242 i4 0.8 v
EN Input Threshold High MAX242 20 1.4 v
POWER SUPPLY
Operating Supply Voltage 4.5 55 v
No Joad MAX220 05 2
Vee Supply Current (SHDN = Vee). MAX222/232A/233A/242/243 4 10
Figures 5, 6, 9, 19 341 Ioad MAX220 12 mA
both inputs MAX222/232A/233A/242/243 15
Ta = +25°C 0.1 10
Ta = 0°to +70°C 2 50
Shutdown Supply Current MAX222/242 Ta= 40° 10 385°C 2 = YA
. TA = -55° to +125°C 35 100
SHDN Input Leakage Current MAX222/242 =1 YA
SHDN Threshold Low MAX222/242 14 08 v
SHDN Threshold High MAX222/242 2.0 1.4 v
AC CHARACTERISTICS
Ct = 50pF to 2500pF, :
RL=3kQlo 7k, | MAX222/232A1233A/242/243 6 12 30
Transition Slew Rate Vee = 5V.Ta = +25°C, - Vius
measured from +3V | Max220 15 3 30
to-3V or -3Vto +3V
Transmitter Propagation Delay PHLT ::2;(;;2/232!\/233/\/242/243 L 3.(5)3
4 4 1
oo § 232 (normal operation) . MAX222/232A/233NI2421243 - 5 a5 | *°
MAX220 5 10
Recaiver Propagation Delay tPHLR mzxxzzf)IZ32N233N242/243 g: ;
22-5.22;0 TLL (normal operation), " MAXZ22/230A 2332421243 06 1 us
MAX220 0.8 3
Receiver Propagation Delay tPHLS MAX242 0.5 10
RS-232 to TLL (shutdown), Figure 2 [ tp s MAX242 25 10 s
Receiver-Output Enable Time, Figure 3 | ter MAX242 125 500 ns
Receiver-Output Disable Time, Figure 3 | tor MAX242 160 500 ns
Transmlner—Ou}put Epable Time tey MAX222/242, 0.1uF caps 250 us
(SHDN goss high), Figure 4 (includes charge-pump start-up)
gﬁ‘g&‘gxﬁ‘;&‘fﬁ%ﬁgj Time tor MAX222/242, 0.14F caps 600 ns
i - ion . MAX22: 2A/2 42/243 300
.lgr;ra‘irggfeerr;nfe (ﬁgﬁr:'laagl%t;oer:aﬁon) TPHLY - tPLHT MAX22('2J/23 S 2000 ns
i - i MAX222/232A/233A/242/243 100
ngsvgirﬂ:r?nczr&%?r%?;l'%;eraﬂon) 1PHLR - PLHR MAX220 295 ns
Note 2: MAX243 R2purt is guaranteed to be low when R2in is 2 OV or is floating.
MAXIM 3
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MAX220-MAX249

+S5V-Powered, Multi-Channel RS-232
Drivers/Receivers

Typical Operating Characteristics
MAX220/MAX222/MAX232A/MAX233A/MAX242/MAX243

SUTPUT VOLTAGE vs. LOAD CURRENT AVALABLE QUTPUT CURRENT ON-TIME EXITING SHUTDOWNR -
. vs. BATA RATE - MAX222/MAX242
10 T 1 LR + o
8 W QUTPUT LOAD CURRENT _ 1mF caps - V¢
6 ETTHER V+ OR V- LOADED )k 10 MI FLOWS FROM V4 TOV- ~ /R (uup'cAp‘s
0. llF ! ] 4 Y 1
e T Vemmwem | | & [ Wl A EE
Y 2| TRANSMITEROUTPUTS oes _— g v
£ | (EXCETMAX220, MAXZIY) g 83 2 W
-
g . 8 | avcas N 2
*|” V- LOADED, NOLOAD ON Vs 2 O Tlveiam| T~ = \<F 1 oaPs
4 0.1uF */mF — 'g 6 ﬂ\ = I
L] % - 5 i 1v 0.1pF CAPS
o — ~—] 1 N 1] v
0 V+ LOADED, NO LOAD ON V- . a0
0 5 (IR CR I 0 10 2 N 0 £ 60
LOAD CURRENT (mA) DATA RATE (kbits/sec) 500p8/div

4 MAXLMN




+5V-Powered, Multi-Channel RS-232

Drivers/Receivers

ABSOLUTE MAXIMUM RATINGS—MAX223/MAX230-MAX241

Vee -0.3V to +6V
V+... . .(Vcc - 0.3V) to +14V
V- +0.3V to -14V
Input Voltages

Tin -0.3Vto (Vce + 0.3V)

RiINLiererrrrrrmesreesenmsrecssessssssrosaessess 230V
Output Voltages

Tour (V+ + 0.3V) to (V- - 0.3V)

ROUT csesercamresensrossssnsnsesisisesnsnnaienssssnnnnnd -0.3Vto (Vcc + 0.3V)
Short-Circuit Duration, Tout Continuous

Continuous Power Dissipation (Ta = +70°C)

14-Pin Plastic DIP (derate 10.00mW/°C above +70°C)....800mwW
16-Pin Plastic DIP (derate 10.53mW/°C above +70°C)....842mW
20-Pin Plastic DIP (derate 11.11 mW/°C above +70°C)...889mW
24-Pin Narrow Plastic DIP

(derate 13.33mW/°C above +70°C)...
24-Pin Plastic DIP (derate 9.09mW/°C above +70°C).
16-Pin Wide SO (derate 9.52mW/°C above +70°C)......... 762mwW

20-Pin Wide SO (derate 10 00mW/°C above +70°C)....... 800mW
24-Pin Wide SO (derate 11.76mW/°C above +70°C).......941mW
28-Pin Wide SO (derate 12.50mW/°C above +70°C) ............. 1w
44-Pin Plastic FP (derate 11.11 mW/°C above +70°C)....889mW
14-Pin CERDIP (derate 9.09mW/°C above +70°C).......... 727TmW
16-Pin CERDIP (derate 10.00mW/°C above +70°C)........ 800mwW
20-Pin CERDIP (derate 11.11mW/°C above +70°C)........ 889mw
24-Pin Narrow CERDIP

(derate 12.50mW/°C above +70°C)............. 1w
24-Pin Sidebraze (derate 20.0mW/°C above +70°C)..........1.
28-Pin SSOP (derate 9.52mW/°C above +70°C)

Operating Temperature Ranges

MAX

_-C__ 0°C to +70°C
MAX2__E__ : -40°C to +85°C
MAX2 __M__ -55°C to +125°C

Storage Temperature Rangs.........cceeue. -65°C to +160°C
Lead Temperature (soldering, 10S6C) .....coreureververeericesnen +300°C

Stresses bayond thoss listed under “Absolute Maximum Ratings” may cause permanent damage fo the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicaled in the operalional sections of the specifications is not implied. Exposure 10
absolule maximum rating conditions for extended periods may aflect device reliabillty. ’

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241

(MAX223/230/232/234/236/237/238/240/241 Vce = +5V £10%, MAX233/MAX235 Voe = 5V £5%, C1-C4 5 1.0uF MAX231/MAX239
Vee = 5V £10%, V+ = 7.5V to 13.2V, Ta = Tmin to TMax, unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Output Voltage Swing All transmitter outputs loaded with 3kQ to ground 5.0 7.3 v
MAX232/233 5 10
Ve Power-Supply Current ;‘: load o |MAX2231230/234-238/240/241 7 5 | mA
MAX231 /239 4 1
MAX231 1.8 5
V+ Power-Supply Current mA
MAX239 5 15
) MAX223 15 50
Shutdown Supply Current Ta = +25°C A
MAX230/235/236/240/241 1 10
Input Logic Threshold Low Tin: EN, SHDN (MAX223), EN, SHDN (MAX230/235-241) . 08 v
TIN 20
Input Logic Threshold High EN, SHADN (MAX223), 04 v
EN, SHDN (MAX230/235/236/240/241) ’
Logic Puli-Up Current TiIN=0V 15 200 HA
Receiver Input Voitage .30 30 v
Operating Range

MAXIMN
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MAX220-MAX249

+5V-Powered, Multi-Channel RS-232
Drivers/Receivers

ELECTRICAL CHARACTERISTICS—MAX223/MAX230-MAX241 (continued)

(MAX223/230/232/234/236/237/238/240/241 Vcg = +5V £10%, MAX233/MAX235 Ve = 5V £5%, C1-C4 = 1.0pF MAX231/MAX239
Vee = 5V £10%, V+ = 7.5V 10 13.2V, Ta = TMIN to TmAx. unless otherwise noted.)

PARAMETER CONDITIONS MIN TYP MAX | UNITS
Norma! operation
SHDN = 5V (MAX223) 08 12
= SHDN = 0V (MAX235/236/240/241
RS-232 Input Threshold Low zA '_*2\5;0' ¢ ) v
cc="5 Shutdown (MAX223)
SHDN =0V, 0.6 15
EN = 5V (R4|N, R5IN)
Normal operation
SHDN = 5V (MAX223) 1.7 24
- o SHDN = 0V (MAX235/236/240/241
RS-232 Input Threshold High ;A N +2\5, C. ( ) v
cc=5 Shutdown (MAX223)
SHDN =0V, 1.5 2.4
EN = 5V (R4in, RS|N)
RS-232 Input Hysteresis Ve = 5V no hysteresis in shutdown . 0.2 0.5 1.0 \
RS-232 Input Resistance TA = +25°C, Voe = 5V 3 5 7 kQ
TTL/CMOS Output Voltage Low lout = 1.6mA (MAX231-233 lout = 3.2mA) 0.4 v
TTL/CMOS Output Voitage High lout =-1TmA h 35 Vec-04 \

0V < Rour < Vcc: EN = 0V (MAX223);

EN = Vo (MAX235-241) 005 %10 | pA

TTL/CMOS Output Leakage Current

Recelver Output Enable Time Normal MAX223 600
ecelver Outpul ; ns
P operation MAX236/236/239/240/241 400
. ) Normal MAX223 900
Receiver Output Disable Time : ns
? operation MAX235/236/230/240/241 T 250
RS-232 IN to Normal operation . 0.5 10
Propagation Delay TTL/CMOS OUT,| SHDN = oV tPHLS 4 40 us
CL = 150pF (MAX223) LS 6 20
MAX223/MAX230/MAX234-241

TA = +25°C, Vce = 5V,

RL = 3kQ to 7kQ, Cy. = 50pF to 2500pF,

measured from +3V to -3V or -3V to +3V
Transition Region Slew Rate T Vips
MAX231/MAX232/MAX233

Ta = +25°C, Vcc =5V,

RL = 3kQ2 to 7kQ, Cr = 50pF to 2500pF,
measured from +3V to -3V or -3V to +3V

Transmitter Output Resistance Ve = V+ = V- = OV, Vour = 22V 300 Q
Transmitter Out Short-Circuit Current =10 mA

6 MAXILMN
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MAX220-MAX249

+5V-Powered, Multi-Channel RS-232

Continuous Power Dissipation (TA = +70°C)
28-Pin Wide SO (derate 12.50mW/°C abave +70°C) ............. 1w
40-Pin Plastic DIP (derate 11.11mW/°C above +70°C)...611mW
44-Pin PLCC (derate 13.33mW/°C above +70°C) ........... 1.07wW
Operating Temperature Ranges
MAX225C_ _ MAX24 C_ _ ..coooeereeccrnrecrinciereans 0°C to +70°C
MAX225E_ _, MAX24_E_ _ .-40°C to +85°C
Storage Temperature Range..........
Lead Temperature (soldering,10se:

Drivers/Receivers
ABSOLUTE MAXIMUM RATINGS—MAX225/MAX244-MAX249
Supply Voltage (Vce) -0.3V to +6V
Input Voitages
Tin, ENA, ENB, ENR, ENT, ENRA,

ENRB, ENTA, ENTB.....cooocoseeerrciornenns -0.3Vto (Vec + 0.3V)
RiN 25V
Tour (Note 3) 15V
ROUT .vovereneenns -0.3Vto (Vee + 0.3V)

Short Circuit (one output at a time)
Tout to GND Continuous
Rout to GND.. Continuous

Note 3: Input voltage measured with transmitter output in a high-impedance state, shutdown, or Vcc = OV.

Siresses beyond those listed under “Absolute Maximum Ralings " may cause permanent damage lo the device. Thase are stress ratings only, and functional
operalion of the davice at these or any other conditlons beyond those Indicaled in the oporalional sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect davice reliability.

ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249
(MAX225 Vcc = 5.0V £5%; MAX244-MAX249 Ve = +5.0V £10%, external capacitors CI-C4 = 1uF, Ta = TmiN to TMax, unless other-

wise noted.)
PARAMETER L. CONDITIONS [- MmN TYP  MAX] UNmTS
RS-232 TRANSMITTER N
Input Logic Threshold Low 1.4 0.8 v
Input Logic Threshold High 2 1 14 v
X Normal operation 10 50
Logic Pull-Up/input Current Tables 1a-1d Shutdown 0. 07 1 YA
Data Rate Tables 1a-1d, normal operation 120 64 | kbits/sec
Output Voltage Swing All fransmitter outputs loaded with 3Qk to GND +5 +7.5 \
sm- sﬁg E_NT;EVNTK ENTB = 2001 225
Output Leakage Current (shutdown) Tables 1a-1d cc Tour== pA
Vee =0V, 2001 225
Vour = 15V
Transmitter Qutput Resistance Vee = V+ = V- = 0V, Vour = 2V (Note 4) 300 ! 10M Q
Output Short-Circuit Current Vour = OV +7 +30 mA
RS-232 RECEIVERS ’
RS-232 Input Vaoltage Operating Range 225 \
RS-232 Input Threshold Low Vec =5V 0.8 13 A
RS-232 Input Threshold High Vee =5V 1.8 24 v
RS-232 Input Hysteresis Ve =5V 0.2 0.5 1.0 \
R$-232 Input Resistance 3 5 7 kQ
TTL/CMOS Output Voltage Low lout = 3.2mA 0.2 0.4 \Y
TTL/CMOS Output Voltage High lout =-1.0mA 35 Vee-0.2 Vv
TTL/CMOS Output Short-Circuit Current :::::;gg \\/,%UU:_:(\;,:: ;i 1 '313 mA
TTL/CMOS Output Leakage Current .';':;::' %’\’_ﬁgf‘g‘\‘; :‘\‘,‘33‘: Sd\‘f:g'%’q'—_ Voo £005 2010 pA
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ELECTRICAL CHARACTERISTICS—MAX225/MAX244-MAX249 (continued)

{MAX225 Voo = 5.0V £5%; MAX244-MAX249 Ve = +5.0V £10%, external capacitors CI-C4 = 1uF, Ta = TMiN to Timax, unless other-
wise noted.)

PARAMETER | CONDITIONS | MIN TYP  MAX JUNITS
POWER SUPPLY AND CONTROL LOGIC
MAX225 4.75 5.25
0 ting S Volt v
perating Supply Voltage MAX244-MAX249 45 5.5
MAX225 Y0 20
No load
Vce Supply Current MAX244-MAX249 7" 30 mA
(normal operation) 3kQ loadson | MAX225 £0
all outputs MAX244-MAX249 &7
Ta=+25°C 8 25
d A
Shutdown Supply Current Ta = Tain 10 Thrx 50 u
Leakage current =1 pA
Control Input ] Threshold low 14 0.8 v
Threshold high 24 14
AC CHARACTERISTICS o
- TL = 50pF to 2500pF, Ry = 3kQ to 7k, Voe = 5V,
Transition Slew Rate Ta = +25°C, measured from +3V10-3V or-3Vto 43V |  ° 10 30 | Vis
Transmitter Propagation Delay tPHLT 1.3 35
TLL to RS-232 (normal operation}, us
Figure 1 tPLHT 15 35
Receiver Propagation Detay tPHLR 0.6 15
TLL to RS-232 (normal operation), us
Figure 2 tPLHR 0.6 1.5
Recelver Propagation Delay tPHLS b.6 10
TLL to RS-232 (low-power mode), [T
Figure 2 lPLHS 3.0 10
Transmitter + to - Propagation _
Delay Difference (normal operation) | PHLT - PPLHT 350 ns
Receiver + to - Propagation _
Dalay Difference (normal operation) IPHLR - tPLHR 350 ns
Recaiver-Output Enable Time, Figure 3 | ter 100 500 ns
Receiver-Output Disable Time, Figure 3 | tor 100 500 ns
. MAX246-MAX249 5 s
(excludes charge-pump start-up) ¥
Transmitter Enable Time teT
MAX225/MAX245-MAX249 10 ms
(inctudes charge-pump start-up)
Transmitter Disable Time, Figure 4 tor 100 ns

6PCXVIN-0CCXVIN

Note 4: The 300Q minimum specification complies with EIA/TIA-232E, but the actual resistance when in shutdown mode or Vg = 0
is 10MQ as is implied by the leakage specification.
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Typical Operating Characteristics
MAX225/MAX244-MAX249
TRANSMITTER SLEW RATE OUTPUT VOLTAGE
13T LOAB CAPACITANCE p T LOAD CURRENT FOR V+ A V-
9
® Voo =5V 8 =
- EXTERNAL POWER SUPPLY] o [ VeANDV-LORDED ——~ 7 E_ 85
2 u CAPACITORS 11F TRV OR g
= 40Kh/s
5 © A :m:nms & ;‘vcc'ﬁv g s
EXTERNAL CHARGE PUMP
§ 10 OADED3Q  —] 2 0 |-CAPACITORS 1F 5
g, | WITHE TRANSMITTERS 5
6 E 4f —_ &
g S 3 5 [V+ANDV- LOADED V- LOADED 5 8
2 4 — -8 % E 55 \
2 1 V+ LOADED 5 ALL CAPACITORS 1uF
o 0+ 2 3 4 5 0 5 10 15 20 2 0 % 0 1 2 3 4 s

10

LOAD CAPACITANCE (nf)

LOAD CURRENT (mA) LOAD CAPACITANCE (rF)

o
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v 3V
INPUT \\ o Y wour OV s 50% B C—— 0%
: Vi — vee
4 o outPUT 50%
OUTPUT ! . {
_/ V- GND
LT — -— — w——0 Lt m —_— -—— — -— m
* EXCEPT FOR R2 ON THE MAX243
WHERE -3V 1S USED,
Figure 1. Transmitter Propagation Delay Timing Figure 2. Receiver Propagation Delay Timing
1
iN
RxIN B; mouT Veg-2v
O cc- —
Soh 43V
A TEST CIRCUIT
, 150pF w
Eeur — " —>i  re— OUTPUT DISABLE TIME {tor)
_——— W ) .
—»i  iw— OUTPUT ENABLE TIME (ie5) b
o
RECEIVER : ' :
OUTPUTS : i :
B. ENABLE TIMING P P
I A TIMING DIAGRAM
il &
gt —% :
—»  {e— QUTPUT DISABLE TIME (oe) 10R0
VoH —
P Scoeeee VOH-05V
RECEIVER : H % il
OUTPUTS : Vog -2V
’ 8. TEST CIRCUIT = =
Vou t
C. DISABLE TIMING
Figure 3. Receiver-Output Enable and Disable Timing Figure 4. Transmitter-Output Disable Tim{ng
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Table 1a. MAX225 Control Pin Configurations

ENT ENR OPERATION STATUS TRANSMITTERS RECEIVERS
0 0 Nommal Operation All Active All Active
0 1 Nomnal Operation All Active All!3-State
1 0 Shutdown All 3-State All Low-Power Receive Mode
1 1 Shutdown All 3-State All 3-State
Table 1b. MAX245 Control Pin Configurations
ERT &R OPERATION TRANSMITTERS RECEIVERS
STATUS TA1-TA4 TB1-TB4 RA1-RAS RB1-RBS
0 0 Normal Operation | All Active All Actlve All Active All Active
0 1 | Normal Operation | All Active All Active A State | RB1-RB4 3 State
. All Low Power All Low Power
1 0 Shutdown All 3-State All 3-State Receiver Mode Receiver Mode
. RA1-RA4 3-State RB1-RB4 3-State
1 1 Shutdown All 3-State All 3-State RAS Low-Power RAS Low-Power
_ | Recelver Mode‘ Receiver Mode
Table 1c. MAX246 Control Pin Configurations
ERK — OPERATION TRANSMITTERS RECEIVERS
STATUS TA1-TA4 TB1-TB4 RA1-RAS _ RB1-RBS
0 0 Normal Operation | All Active All Active All Active All Active
. . . RB1-RB4 3-State
0 1 Normal Operation | All Active All 3-State All Active RB5 Active
1 0 |Shutdown All 3-State All Active PAV AR 3-5tate, | i Active
RA1-RA4 3-State RB1-RB4 3-State
1 1 Shutdown All 3-State All 3-State RAS Low-Power RAS5 Low-Powsr
Receiver Mode Receiver Mode
12 MAXIN
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Table 1d. MAX247/248/249 Control Pin Configurations
TRANSMITTERS RECEIVERS
MAX247 | TA1-TA4 | TB1-TB4 RA1-RA4 RB1-RB5
ENTA | ENTB | ENRK OPERATION : .
STATUS MAX248 | TA1-TA4 ] TB1-TB4 RA1-RA4 RB1-RB4
MAX249 | TA1-TA3 | TB1-TB3 RA1-RAS RB1-RB5
0 [} Nommal Operation All Active | All Active | All Active All Active
All 3-State, except
[+} 0 Normal Operation All Active | All Active | All Active RBS stays active on
MAX247
0 0 Normmat Operation All Active | Alt Active | All 3-State All Active
All 3-State, except
0 0 Normal Operation All Active | All Active | All 3-State RBS stays active on
MAX247
0 1 Normat Operation All Active | All 3-State ] All Active All Active
. . All 3-State, except
0 1 Norma! Qperation All Active | All 3-State | All Active RBS stays active on
' MAX247
0 1 Normal Operation All Active | All 3-State| All 3-State All Active
All 3-State, except
0 1 Normal Operation All Active | Al 3-State | All 3-State RBS stays active on
. MAX247
1 0 Normat Operation | All 3-Stats | All Active | All Active All Active
5| Al 3-State, except
1 0 Normal Operation All 3-State | All Active | All Active 1 RBS stays active on
MAX247
1 0 Normal Operation All 3-State| All Active | All 3-Stats All Active
All 3-State, except
1 [+} Normal Operation All 3-Stats | Ali Active | All 3-State RBS stays active on
MAX247
Low-Power Low-Power
1 1 Shutdown All 3-State| All 3-State Recaive Mode Recaive Mode
All 3-State, except
1| Shutdown AY3Stato| All 3 Stata | [OWPOWSr RBS stays active on
MAX247
Low-Power
1 1 Shutdown All 3-State | All 3-State | All 3-State Receive Mode
All 3-State, excopt
1 1 Shutdown All 3-Stata | Ali 3-Stata | All 3-State RBS stays active on
MAX247
MAXIM 13
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Detailed Description

The MAX220-MAX249 contain four sections: dual charge-
pump DC-DC voltage converters, RS-232 drivers, RS-232
receivers, and receiver and transmitter enable control inputs,

Dual Charge-Pump Voltage Converter
The MAX220-MAX249 have two internal charge-pumps
that convert +5V to +10V (unloaded) for RS-232 driver
operation. The first converter uses capacitor C1 to double
the +5V input to +10V on C3 at the V+ output. The second
converter uses capacitor C2 to invert +10V to -10V on C4
at the.V- output.

A small amount of power may be drawn from the +10V
(V+) and -10V (V-) outputs to power external circuitry
(see Typical Operating Characteristics), except on the
MAX225 and MAX245-MAX247, where these pins are not
available. V+ and V- are not regulated, so the output volt-
age drops with increasing load cusrent. Do not load V+
and V- to a point that violates the minimum £5V EIA/TIA-
232E driver output voltage when sourcmg current from
V+ and V- to external circuitry.

When using the shutdown Ieature in the MAX222,
MAX225, MAX230, MAX235, MAX236, MAX240, MAX241,
and MAX245-MAX249 avoid using V+ and V- to power
external circuitry. When these parts are shut down, V-
falls to OV, and V+ falls to +5V. For applications where a
+10V external supply is applied to the V+ pin (instead of
using the internal charge pump to generate +10V), the
C1 capacitor must not be installed and the SHDN pin
must be tied to Vce. This is because V+ is internally con-
nected to Vcc in shutdown mode.

RS-232 Drivers
The typical driver output voltage swing is +8V when
loaded with a nominal 5kQ@ RS-232 receiver and VgC =
+5V. Output swing is guaranteed to meet the EIA/TIA-
232E and V.28 specification, which calls for £5V mini-
mum driver output levels under worst-case conditions.
These include a minimum 3kQ load, Vcc = +4.5V, and
maximum operating temperature. Unloaded driver output
voltage ranges from (V+ -1.3V) to (V- +0.5V).

Input thresholds are both TTL and CMOS compatible. The
inputs of unused drivers can be left unconnected since
400k2 input pull-up resistors to Vcc are built-in. The pull-
up resistors force the outputs of unused drivers low
because all drivers invert. The intemal input pull-up resis-
tors typically source 12uA, except in shutdown mode
where the puli-ups are disabled. Driver outputs turn off and
enter a high-impedance state—where leakage current is
typically microamperes (maximum 25pA)—when in shut-
down mode, in three-state mode, or when device power is
removed. Outputs can be driven to £15V. The power-
supply current typically drops to 8pA in shutdown mode.

14

The MAX239 has a receiver 3-state control line, and the
MAX223, MAX225, MAX235, MAX236, MAX240, and
MAX241 have both a receiver 3-state control line and a
low-power shutdown control. The receiver TTL/ICMOS
outputs are in a high-impedance, 3-state mode whenever
the 3-state ENable line is high, and are also high-imped-
ance whenever the shutdown control line is high.

When in low-power shutdown mode, the driver outputs are
turned off and their leakage current is less than 1pA with
the driver output pulled to ground. The driver output leak-
age remains less than 1A, even if the transmitter output is
backdriven between OV and (Vcc + 6V). Below -0.5V, the
transmitter is diode clamped to ground with 1kQ series
impedance. The transmitter is also zener clamped to
approximately Vcc + 6V, with a series impedance of 1kQ.

The driver output slew rate is limited to less than 30V/us
as required by the EIA/TIA-232E and V.28 specifications.
Typical slew rates are 24V/us unloaded and 10V/us
loaded with 3Q2 and 2500pF.

RS-232 Recelvers
EIA/TIA-232E and V.28 specifictions define a voltage level
greater than 3V as a logic 0, so all receivers invert. Input
thresholds are set at 0.8V and 2.4V, so receivers respond
to TTL level inputs as well as EIA/TIA-232E and V.28 levels.

The receiver inputs-withstand an input overvoltage up to
+25V and provide input terminating resistors with nominal
5kQ values. The receivers implement Type 1 interpreta-
tion of the fault conditions of V.28 and EIA/TIA-232E.

The receiver input hysteresis is typically 0.5V with a guar-
anteed minimum of 0.2V. This produces clear output tran-
sitions with siow-moving input signals, even with
moderate amounts of noise and ringing. The receiver
propagation delay is typically 600ns and is independent
of input swing direction.

Low-Power Recelve Mode
The low-power receive-mode feature of the MAX223,
MAX242, and MAX245-MAX249 puts the IC into shutdown
mode, but still allows it to recdive information. This is
important for applications where systems are periodically
awakened to look for activity. Using low-power receive
mode, the system can still receive a signal that will acti-
vate it on command and prepare it for communication at
faster data rates. This operation conserves system power.

Negative Threshold—MAX243
The MAX243 is pin compatible with the MAX232A, differing
only in that RS-232 cable fault protection is removed on one
of the two receiver inputs. This means that control lines
such as CTS and RTS can either be driven or left ficating
without interrupting communication. Different cables are not
needed to interface with different pieces of equipment.

MAXIN
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The input threshold of the receiver without cable fault
protection is -0.8V rather than +1.4V. its output goes pos-
itive only if the input is connected to a control line that is
actively driven negative. If not driven, it defaults to the 0
or "OK to send” state. Normally, the MAX243's other
receiver (+1.4V threshold) is used for the data line (TD or
RD), while the negative thrashold receiver is connected
to the control line (DTR, DTS, CTS, RTS, etc.).

Other members of the RS-232 family implement the
optional cable fault protection as specified by EIA/TIA-
232E specifications. This means a receiver output goes
high whenever its input is driven negative, left floating, or
shorted to ground. The high output tells the serial com-
munications IC to stop sending data. To avoid this, the
control lines must either be driven or connected with
jumpers to an appropriate positive voltage level.

Shutdown—BMAX222-MAX242
On the MAX222, MAX235, MAX236, MAX240, and
MAX241, all receivers are disabled during shutdown. On
the MAX223 and MAX242, two recsivers continue to
operate in a reduced power mode ‘when the chip is in
shutdown. Under these conditions, the propagation delay
increases to about 2.5ps for a high-to-low input transition.
When in shutdown the receiver acts as a CMOS inverter
with no hysteresis. The MAX223 and MAX242 also have a
receiver output enable input ([‘:’ﬁ) that allows receiver out-
put control independent of SHDN. With all other devices,
SHDN also disables the receiver outputs.

The MAX225 provides five transmitters and five receivers,
while the MAX245 provides ten recelivers and eight trans-
mitters. Both devices have separate receiver and trans-
mitter-enable contro!s. The charge pumps turn off and
the devices shut down when a logic high is applied to the
ENT input. In this state, the supply current drops to less
than 25uA and the receivers continue to operate in a low-
power receive mode. Driver outputs enter a high-imped-
ance state (three-state mode). On the MAX225, all five
recelvers are controlled by the ENR input. On the
MAX245, eight of the receiver outputs are controlled by
the ENR input, while the remaining two receivers (RAS
and RB5) are always active. RA1-RA4 and RB1-RB4 are
put in a three-state mode when ENR is a logic high.

Receiver and Transmitter Enable

Control Inputs

The MAX225 and MAX245-MAX248 feature transmitter
and receiver enable controls. .

The receivers have three modes of operation: full-speed

receive (normal active), three-state (disabled), and low-

power receive {enabled receivers continue to function at

lower data rates). The receiver enable inputs control the

MAXIMN
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full-speed receive and three-state modes. The transmit-
ters have two modes of operation: full-speed transmit
(normal active) and three-state {(disabled). The transmit-
ter enable inputs also control the shutdown mode. The
device enters shutdown mode when all transmitters are
disabled. Enabled receivers function in the low-power
receive mode when in shutdown.

Tables 1a-1d define the contro! states. The MAX244 has
no control pins and is not included in these tables.

The MAX246 has ten receivers and eight drivers with two
control pins, each controlling one side_of the device. A
logic high at the A-side contro! input (ENA) causes the
four A-side receivers and drivers to go into a three-state
mode. Similarly, the B-side control input (ENB) causes
the four B-side drivers and receivers to go into a three-
state mode. As in the MAX245, one A-side and one B-
side receiver (RAS and RBS5) remain active at all times.
The entire device is put into shutdown mode when both
the A and B sides are disabled (ENA = ENB = +5V).

The MAX247 provides nine receivers and eight drivers
with four control pins. The ENRA and ENRB receiver
enable inputs each control four receiver outputs. The
ENTA and ENTB transmitter enable inputs each control
four drivers. The ninth receiver (RB5) is always active.
The device enters shutdown mode with a logic high on
both ENTA and ENTB.

The MAX248 provides eight receivers and eight drivers
with four control pins. The ENRA and ENRB receiver
enable inputs each control four receiver outputs. The
ENTA and ENTB transmitter enable inputs control four
drivers each. This part does not have an always-active
receiver. The device enters shutdown mode and trans-
mitters go into a three-state mode with a logic high on
both ENTA and ENTB.

The MAX249 provides ten receivers and six drivers with
four control pins. The ENRA and ENRB receiver enable
inputs each contro! five receiver outputs. The ENTA and
EEIB transmitter enable inputs control three drivers
each. There is no always-active receiver. The device
enters shutdown mode and transmitters go into a three-
state mode with a logic high on both ENTA and ENTB. In
shutdown mode, active receivers operate in a low-power
receive mode at data rates up to 20kbits/s.

Applications Information

Figures 5 through 25 show pin configurations and typical
operating circuits. In applications that are sensitive to
power-supply noise, Vcc should be decoupled to ground
with a capacitor of the same value as C1 and C2 con-
nected as close as possible to the device.

6PCXVIN-0CCXVI
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Figure 5. MAX220/232/232A Pin Configuration and Typical Operating Circuit
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Figure 6. MAX222/MAX242 Pin Configuration and Typical Operating Circuit
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Figure 7. MAX230 Pin Configuration and Typical Operating Circuit
TOPVIEW ’——V—' +5VINPUT TISVTO AN
o’ i4] Ve 5kt
= 13 {15)
¢ [2] 13] vee o Ve 14 |0
V- E E N T C+ V4
MAxZ31 T ¢ HANTO-12V
T2ou 4] [11) Towr VOLTAGE CONVERTER )
R2wN V- c2
g fgw 15,
R2our [6] 9] Rigur T =
(7 3] T
] ] Tw (10 %m 03
8] Tiw E“”‘ Tiour| 11
oIP v
TIL/CMOS RS-232
. INPUTS 400K OUTP
C+ RN 12K Toour}4
C-[2 18] vec
: 1
v-[s mmam 4] 6N M) o mnf 102
Tzowr [a]  MAXZ3T B3] g TILCMOS o R 22
Row (5] 72) At QUTPUTS : INPUTS
Rour (6] 1] Rtour -5} Roout s,
Tam E 10| T1m SkQ
NC. ] 2] ng. GND =
p” PINNUMBERS N { ) ARE FOR 50 PACKAGE ITtm

Figure 8. MAX230 Pin Configurations and Typical Operating Circult

MAXIMN

6VCXVIN-0CCXVIN



MAX220-MAX249

+5V-Powered, Multi-Channel RS-232

Drivers/Receivers
TOPVIEW W ';";"T
+V vee

o 1] ° E Reour
T 2] [19] Rom
LU EY R T o
mm (o] maex 7l v
Tour 5] Mzt ke o
GND [g] 15] C2+
vee [7] 14] vi(c19)

vaC1+ [2] [13] ©1-(c1+)
GND (3] 2] v-(c2+)

v-)c2- [io] 1] c2s (029

DIP/SO

TIL/CMOS
OUTPUTS

DO NOT MAKE ¢ 8(13
CONNECTIONTO {13(14
THESE PINS

INTERNAL +10v  14(8
POWER SUPPLY

2] T N
TIL/CMOS +HV b
INPUTS 400K

Tour | 5
RS-232
oUTRUTS
Taour | 18
Riw | 4
RS-222
* INPUTS
Row | 19
5

1 (12)

]
16
2 ol

() AREFOR SO PACKAGE ONLY.  ~

Figure 9. MAX233/MAX233A Pin Configuration and Typical Operating Circuit
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Figure 11. MAX225 Pin Configuration and Typical Operating Circuit
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+5V-Powered, Multi-Channel RS-232
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Figure 12. MAX235 Pin Configuration and Typical Operating Circuit
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- -
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Figure 13. MAX236 Pin Configuration and Typical Operating Circuit
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Figure 15. MAX238 Pin Configuration and Typical Operaling Circuit
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Figure 17. MAX240 Pin Configuration and Typical Operating Circuit
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Figure 18. MAX241, MAX223 Pin Configuration and Typical Operating Circuit
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Figure 19. MAX243 Pin Configuration and Typical Operating Circuit
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Figure 20. MAX244 Pin Configuration and Typical Operating Circuit
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Figure 21. MAX245 Pin Configuration and Typical Operating Circuit
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Figure 22. MAX246 Pin Configuration and Typical Operating Circuit
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Figure 23. MAX247 Pin Configuration and Typical Operating Circuit
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Figure 24. MAX248 Pin Configuration and Typical Operating Circuit
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Figure 25. MAX249 Pin Configuration and Typical Operating Circuit
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+5V-Powered, Multi-Channel RS-232

- -
Drivers/Receivers
Ordering Information (continued)
PART TEMP. RANGE PIN-PACKAGE MAX232AC/D 0°Cto +70°C ., Dice*
MAX222CPN 0°C to +70°C 18 Plastic DIP MAX232AEPE -40°C to +85°C 16 Plastic DIP
MAX222CWN 0°C to +70°C 18 Wide SO MAX232AESE -40°C to +85°C 16 Narrow SO
MAX222C/D 0°C to +70°C Dice* MAX232AEWE  -40°Cto +85°C  , 16 Wide SO
MAX222EPN -40°C to +85°C 18 Plastic DIP MAX232AEJE -40°C to +85°C .16 CERDIP
MAX222EWN -40°C to +85°C 18 Wide SO MAX232AMJE -55°C to +125°C 16 CERDIP
MAX222EJN ~40°C to +85°C 18 CERDIP MAX232AMLP -55°C to +125°C 20LCC
MAX222MJN -56°C to +125°C 18 CERDIP MAX233CPP 0°C to +70°C '20 Plastic DIP
MAX223CAl 0°C to +70°C 28 SSOP MAX233EPP -40°C to +85°C 20 Plastic DIP
MAX223CWI 0°C to +70°C 28 Wide SO MAX233ACPP 0°C to +70°C 20 Plastic DIP
MAX223C/D 0°C to +70°C Dice* MAX233ACWP 0°Cto +70°C 20 Wide SO
MAX223EAI -40°C to +85°C 28 SSOP MAX233AEPP -40°C to +85°C 20 Plastic DIP
MAX223EW! -40°C to +85°C 28 Wide SO MAX233AEWP -40°C to +85°C 20 Wide SO
MAX225CWIi 0°C to +70°C 28 Wide SO MAX234CPE 0°C to +70°C 16 Plastic DIP
MAX225EWI| -40°C to +85°C 28 Wide SO MAX234CWE 0°Cto +70°C 16 Wide SO
MAX230CPP 0°C to +70°C 20 Plastic DIP MAX234C/D 0°C to +70°C Dice*
MAX230CWP 0°Cto +70°C . 20 Wide SO MAX234EPE -40°C to +85°C 16 Plastic DIP
MAX230C/D 0°C to +70°C Dice* MAX234EWE ~40°C to +85°C 16 Wide SO
MAX230EPP -40°C to +85°C 20 Plastic DIP MAX234EJE -40°C to +85°C * 16 CERDIP
MAX230EWP -40°C to +85°C 20 Wide SO MAX234MJE -55°C 10 +125°C 16 CERDIP
MAX230EJP -40°C to +85°C 20 CERDIP MAX235CPG " 0°C 1o +70°C 24 Wide Plastic DIP
MAX230MJP -55°C to +125°C 20 CERDIP MAX235EPG -40°C to +85°C 24 Wide Plastic DIP
MAX231CPD 0°C to +70°C 14 Plastic DIP MAX235EDG -40°C to +85°C 24 Ceramic SB
MAX231CWE 0°Cto +70°C 16 Wide SO MAX235MDG -55°C to +125°C 24 Ceramic SB
MAX231CJD 0°C to +70°C 14 CERDIP MAX236CNG 0°C to +70°C " 24 Narrow Plastic DIP
MAX231C/D 0°C to +70°C Dice* MAX236CWG 0°C to +70°C 24 Wide SO
MAX231EPD -40°C to +85°C 14 Plastic DIP MAX236C/D 0°C to +70°C Dice*
MAX231EWE -40°C to +85°C 16 Wide SO MAX236ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX231EJD -40°C to +85°C 14 CERDIP MAX236EWG -40°C to +85°C 24 Wide SO
MAX231MJD -55°C to +125°C 14 CERDIP MAX236ERG -40°C to +85°C 24 Narrow CERDIP
MAX232CPE 0°C to +70°C 16 Plastic DIP MAX236MRG -55°Cto +125°C | 24 Narrow CERDIP
MAX232CSE 0°C o +70°C 16 Narrow SO MAX237CNG 0°Cto +70°C  ° 24 Narrow Plastic DIP
MAX232CWE 0°Cto +70°C 16 Wide SO MAX237CWG 0°C to +70°C 24 Wide SO
MAX232C/D 0°C to +70°C Dice* MAX237C/D 0°Cto +70°C Dice*
MAX232EPE -40°C to +85°C 16 Plastic DIP MAX237ENG -40°C to +85°C 24 Namrow Plastic DIP
MAX232ESE -40°C to +85°C 16 Narrow SO MAX237EWG -40°C to +85°C 24 Wide SO
MAX232EWE -40°C to +85°C 16 Wide SO MAX237ERG -40°C to +85°C 24 Narrow CERDIP
MAX232EJE -40°C to +85°C 16 CERDIP MAX237MRG -55°C to +125°C 24 Narrow CERDIP
MAX232MJE -55°C to +125°C 16 CERDIP MAX238CNG 0°C to +70°C 24 Narrow Plastic DIP
MAX232MLP -55°C to +125°C 20LCC MAX238CWG 0°C to +70°C 24 Wide SO
MAX232ACPE 0°C to +70°C 16 Plastic DIP MAX238C/D 0°Cto +70°C Dice*
MAX232ACSE* 0°C to +70°C 16 Narrow SO MAX238ENG -40°C to +85°C 24 Narrow Plastic DIP
MAX232ACWE 0°Cto +70°C 16 Wide SO * Contact factory for dice specifications.
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+5V-Powered, Multi-Channel RS-232

- -
Drivers/Receivers
Ordering Information (continued)

PART TEMP, RANGE PIN-PACKAGE MAX243CPE 0°C to +70°C 16 Plastic DIP
MAX23B8EWG -40°C to +85°C 24 Wide SO MAX243CSE 0°C to +70°C . 16 Narrow SO
MAX238ERG -40°C to +85°C 24 Narrow CERDIP MAX243CWE 0°C to +70°C . 16 Wide SO
MAX238MRG  -55°C10+125°C 24 Narrow CERDIP MAX243C/D 0°Cto +70°C _ Dice"
MAX239CNG 0°Cto+70°C 24 Narrow Plastic DIP MAX243EPE -40°C to +85°C 16 Plastic DIP
MAX239CWG 0°Cto +70°C 24 Wide SO MAX243ESE -40°C to +85°C 16 Narrow SO
MAX238C/D 0°C to +70°C Dice* MAX243EWE -40°C to +85°C 16 Wide SO
MAX239ENG -40°C to +85°C 24 Narrow Plastic DIP MAX243EJE -40°C to +85°C 16 CERDIP
MAX239EWG -40°C to +85°C 24 Wide SO MAX243MJE -55°C to +125°C 16 CERDIP
MAX239ERG -40°C to +85°C 24 Narrow CERDIP MAX244CQH 0°C to +70°C ,44 PLCC
MAX238MRG -55°C to +125°C 24 Narrow CERDIP MAX244C/D 0°C to +70°C Dice*
MAX240CMH 0°C to +70°C 44 Plastic FP MAX244EQH -40°C to +85°C 44 PLCC
MAX240C/D 0°C to +70°C Dice* MAX245CPL 0°C to +70°C 40 Plastic DIP
MAX241CAIl 0°Cto +70°C 28 SSOP MAX245C/D 0°Cto +70°C *Dice*
MAX241CWI 0°C to +70°C 28 Wide SO MAX245EPL -40°C to +85°C '40 Plastic DIP
MAX241C/D 0°Cto +70°C . Dice* MAX246CPL 0°C to +70°C A0 Plastic DIP
MAX241EA! -40°Cto +85°C , 28 SSOP MAX246C/D 0°Cto +70°C Dice*
MAX241EWI| -40°C to +85°C 28 Wide SO MAX246EPL. -40°C to +85°C #40 Plastic DIP
MAX242CAP 0°C to +70°C 20 SSOP MAX247CPL 0°C to +70°C 40 Plastic DIP
MAX242CPN 0°C to +70°C 18 Plastic DIP MAX247C/D 0°C to +70°C Dice*
MAX242CWN 0°Cto +70°C 18 Wide SO MAX247EPL -40°C to +85°C 40 Plastic DIP
MAX242C/D 0°C to +70°C Dice* MAX248CQH 0°C to +70°C 44 PLCC
MAX242EPN -40°C to +85°C 18 Plastic DIP MAX248C/D 0°C to +70°C Dice*
MAX242EWN -40°C to +85°C 18 Wide SO MAX248EQH -40°C to +85°C 44 PLCC
MAX242EJN -40°C to +85°C 18 CERDIP MAX249CQH 0°Cto +70°C 44 PLCC
MAX242MJN -55°C to +125°C 18 CERDIP MAX249EQH -40°C to +85°C 44 PLCC

MAXI/AN

* Contact factory for dice specifications.
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DALLAS

SEMICONDUCTOR

Ds1210

DS1210
‘Nonvolatile Controller Chip

FEATURES
® Converts CMOS RAMs into nonvolatile memories

® Unconditionally write protects when Ve is out of
tolerance

e Automatically switches to battery when power fail
occurs

® Spate saving 8-pin DIP

o Consumes less than 100 nA of battery current
¢ Tests battery condition on power up

¢ Provides for redundant batteries

® Optional 5% or 10% power fail detection

® Low forward voltage drop on the V¢ switch
® Optional 16-pin SOIC surface mount package

® Optional industrial temperature range of
-40°C to +85°C.

DESCRIPTION

The DS1210 Nonvolatiie Controller Chip is a CMOS cir-
cuit which solves the application problem of converting
CMOS RAM into nonvolatile memory. Incoming power
is monitored for an out-of-tolerance condition. When
such a condition is detected, chip enable is inhibited to
accomplish write protection and the battery is switched
on to supply the RAM with uninterrupted power. Special
circuitry uses a low-leakage CMOS process which af-
fords precise voltage detection at extremely low battery

PIN ASSIGNMENT
()
veco[ ] 8 [] veer
vear [ |2 7[] vear2
oL 3 6] CEO
anp [ 4 s[] o
DS1210 8-Pin DIP (300 MIL)
S
NC 0 | 1 16[I0 NC
veeo [ | 2 1500 vecl
Ne OO |3 14 NC
vBaT1 0|4  13[m vBAT2
Nc I | 6 1200 NC
ToL 0|6 11 [0 CEO
Ne Om |7 1000 NC
GND O [ 8 o[ CE
DS1210S 16-Pin SOIC (300 MIL)
PIN DESCRIPTION
Veco ~ RAM Supply-
VBAT1 — + Battery 1
TOL — Power Supply Tolerance
GND - Ground .
CE — Chip Enable Input
CEO —~ Chip Enable Output
VgaT2 - +Battery 2
Vel - + Supply
NC ~ No Connect

consumption. The 8-pin DIP package keeps PC board
real estate requirements to a minimum. By combining
the DS1210 Nonvolatile Controller Chip with a CMOS
memory and batteries, nonvolatile RAM operation can
be achieved.

Dallas Semiconduct
el e ey
O] lease
pater P Peﬂv

011592177



DS1210

OPERATION

The DS1210 nonvolatile controller performs five circuit
functions required to battery back up a RAM. First, a
switch is provided to direct power from the battery or the
incoming supply (Vcc)) depending on which is greater.
This switch has a voltage drop of less than 0.3V. The
second function which the nonvolatile controller pro-
vides is power fail detection. The DS1210 constantly
monitors the incoming supply. When the supply goes
out of tolerance a precision comparator detects power
fail and inhibits chip enable (CEO). The third function of
write protection is accomplished by holding the CEO
output signal to within 0.2 volts of the V¢ or battery
supply. If CE input is low at the time power fail detection
occurs, the CEO output is kept in its present state until
CE is returned high. The delay of write protection until
the current memory cycle is completed prevents the
corruption of data. Power fail detection occurs in the
range of 4.75 volts to 4.5 volts with the tolerance Pin 3
grounded . If Pin 3 in connected to V¢, then power fail
detection occurs in the range of 4.5 volts to 4.25 volts.
During nominal supply conditions CEO will follow CE
with a maximum propagation delay of 20ns. The fourth
function the DS1210 performs is a battery status warn-
ing so that potential data loss is avoided. Each time that
the circuit is powered up the battery voltage is checked
with a precision comparator. Ifthe battery voltage is less
than 2.0 volts, the second memory cycle is inhibited.
Battery status can, therefore, be determined by per-
forming a read cycle after power-up to any location in
memory, verifying that memory location content. A sub-
sequent write cycle can then be executed to the same
memory location altering the data. If the next read cycle
fails to verify the written data, then the batteries are less

~

‘ SECTION A - BATTERY BACKUP Figure 1

than 2.0V and data is in danger of being corrupted. The
fitth function of the nonvolatile controller provides for
battery redundancy. In many applications, data integrity
is paramount. In these applications it is often desirable
to use two batteries to ensure reliability. The DS1210
controller provides an internal isolation switch which al-
lows the connection of two batteries. During battery
backup operation the battery with the highest voltage is
selected for use. If one battery should fail, the other will
take over the load. The switch to & redundant battery is
transparentto circuit operation and to the user. A battery
status warning will occur when the battery in use falls
below 2.0 volts. A grounded Vpar2 pin will not activate a
battery fail warning. In applicatiohs where battery re-
dundancy is not required, a single battery should be
connected to the BAT1 pin. The BAT2 battery pin must
be grounded. The nonvolatile controller contains circuit-
ry to turn off the battery back-up. This is to maintain the
battery(s) at its highest capacity until the equipment is
powered up and valid data is written to the SRAM. While
in the freshness seal mode the CEO and Vo will be
forced to V.. When the batteries are first attached to
one or both of the Vpar pins, Vcco will not provide bat-
tery back-up until Vgcy exceeds Vecrp as set by the
To pin, and then falls below Vgar.

Figure 1 shows a typical application incorporating the
DS1210ina microprocessor-baseq system. Section A
shows the connections necessary to write protect the
RAMwhen V¢ islessthan 4.75 volts and toback up the
supply with batteries. Section B shows the use of the
DS1210 to halt the processor when Vi is less than
4.75volts and to delay its restart on power- up to prevent
spurious writes.

Veco
DS1210
+5VVcc|
8 1 Veati
2
7 VBar2
FROM
DECODER CE

Vee J

CMOS
RAM

____j o
1—{[1—\

]—— GND

011592 277



DS1210

BATTERY BACKUP CURRENT DRAIN EXAMPLE
CONSUMPTION
DS1210 lgar 100 nA

RAMIcco2  1QpA_
Total Drain 10.1 pA

SECTION B - PROCESSOR RESET

+5V Vet i
DS1210
V]
BAT1 2 8
“__VJAIL 7
PROCESSOR
TOL 6 RESET
3
CE
5
4
FROM PUSH
BUTTON RESET

011592 377



DS1210

ABSOLUTE MAXIMUM RATINGS*
Voltage on any Pin Relative to Ground

Operating Temperature
Storage Temperature
Soldering Temperature

-0.3V to +7.0V

0°C to 70°C

-55°C to +125°C

260°C for 10 seconds

* This is a stress rating only and functional operation of the device at these or any other conditions above
those indicated in the operation sections of this specification is not implied. Exposure to absolute maxi-
mum rating conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER SYMBOL MIN TYP MAX UNjITS NOTES
Pin 3 = GND Supply Voltage Veei 4.75 5.0 5.5 \ 1
Pin 3 =V¢co Supply Voltage Vel 4.5 5.0 55 Y 1
Logic 1 Input ViH 22 Vget+0.3 Y] 1
Logic 0 Input Vi 0.3 +0.8 v 1
Battery Input VBAT1, 20 4.0 \ 1,2

VeaT2

DC ELECTRICAL CHARACTERISTICS

(0°C to 70°C; V) = 4.75V to 5.5V, PIN 3 = GND)

(Veer = 4.5 t0 5.5V, PIN 3 = Veco)

PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Supply Current lcci 5 mA 3
Supply Voltage Veeco Vee-0.2 Y 1
Supply Current Iccot 80 mA 4
Input Leakage I -1.0 +1.0 WA
Output Leakage Lo -1.0 +1.0 pA
CEO Output @2.4V lox -1.0 mA 5
CEO Output @0.4V loL 4.0 mA 5
Ve Trip Point (TOL=GND) Veere 4.50 462 474 v 1
Ve Trip Point (TOL=V¢co) Veetp 4.25 4.37 4.49 \Y 1
(0°C to 70°C; Vcg = < Vear)
CEO Output Vonr | Vear0.2 v 7
VpaT1 OF VpaT2 Battery Current IBaT 100 nA 2,3
Battery Backup Current lccoz 50 pA 6,7
@ Veco = Vpar - 0.3V

011592 477



DS1210

CAPACITANCE (Ta=25°C)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
Input Capacitance Cin 5 pF
Output Capacitance Cour 7 pF

(0°C to 70°C; V) = 4.75V to 5.5V, PIN 3 = GND)

AC ELECTRICAL CHARACTERISTICS (Voo = 4.5 t0 5.5V, PIN3 = Vego)
PARAMETER SYMBOL MIN TYP MAX UNITS NOTES
CE Propagation Delay tpp 5 10 20 ns 5
CE High to Power Fail tpr 0 ns

(0°C to 70°C; Vg < 4.75V, PIN 3 = GND; Vg < 4.5, PIN 3 = Vo)

Recovery at Power Up trec 2 80 125 s

Vcc Slew Rate Power Down te 300 us

Vcc Slew Rate Power Down tes 10 s

Vce Slew Rate Power Up R 0 us

CE Pulse Width tee 1.5 us 8
NOTES:

1. All voltages are referenced to ground.
. Only one battery input is required. Unused battery inputs must be grounded.
. Measured with Voco and CEO open.

2
3
4. lccor is the maximum average load which the DS1210 can supply to the memories.
5. Measured with a load as shown in Figure 2.

6

- lecoz is the maximum average load current which the DS1210 can supply to the memories in the battery
backup mode.

N

tce max. must be met to ensure data integrity on power loss.

8. CEO can only sustain leakage current in the battery backup mode.

011592 577



DS1210

TIMING DIAGRAM: POWER UP

TIMING DIAGRAM: POWER DOWN

CEO

rg— cE
tpF
h—
Vear-0.2V
—p | — I
475y
45v
425V
v
trB

011592677
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DS1210

OUTPUT LOAD Figure 2
+5 VOLTS

1.1K

|

O

PIN6 CE

680Q 50pF
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&National Semiconductor

LM386 Low Voltage Audio Power Amplifier

General Description

The LM386 is a power amplifier designed for use in low
voltage consumer applications. The gain is internally set to
20 to keep external part count low, but the addition of an
external resistor and capacitor between pins 1 and 8 will
increase the galn to any value up to 200.

The inputs are ground referenced while the output is auto-
matically biased to one half the supply voltage. The quies-
cent power drain is only 24 milliwatts when operating from a
6 volt supply, making the LM386 ideal for battery operation.

Features

m Battery operation

B Minimum extemal parts

W Wide supply voltage range
u Low quiescent current draln

4V-12V or 5V-18V
4 mA

December 1994

m Voltage gains from 20 to 200

m Ground referenced input

m Self-centering output quiescent voltage
m Low distortion

m Eight pin dual-in-line package

Applications

u AM-FM radio amplifiers

B Portable tape player amplifiers
u Intercoms

m TV sound systems

m Line drivers

m Ultrasonic drivers

u Small servo drivers

® Power converters

Equivalent Schematic and Connection Diagrams

. Dual-In-Line and Small Outiine
O Ve

™)

Packages
Ny

GAIN -—" LN GAIN

2
ANPUT
+INPUT —]

p—O Vour

GND =

TL/H/89768-2
Top View
Order Number LM386M-1,
LM386N-1, LM386N-3 or LM386N-4
See NS Package Number

g

Typical Applications

Amplifier with Galn = 20
Minimum Parts

TL/H/8976-3

—O Gno

TL/H/6976-1 MOBA or NOSE

Amplifier with Gain = 200
v 100F

TL/H/6976-4

©1895 Natlonal Semiconductor Corporation

TL/MH/89T8

RARD-BI0M75/Printadin U, S. A
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Absolute Maximum Ratings

It Miitary/Aerospace specified devices are required,
ploase contact the National Semiconductor Sales
Office/Distributors for availabliiity and specifications.

Supply Voltage (LM386N-1, -3, LM386M-1) 15V
Supply Voltage (LM386N-4) 22v
Package Dissipation (Note 1) (LM386N) 1.25W

(LM386M) 0.73W
Input Voltage +0.4V
Storage Temperature ~65°Cto +150°C

Soldering Information
Dual-In-Line Package

Soldering (10 sec) +260°C
Small Outline Package .

Vapor Phase (60 sec) +215°C

Infrared (15 sec) +220°C

See AN-450 “Surface Mounting Methods and Their Effect
on Product Reliability” for other methods of soldering sur-
face mount devices.

Thermal Resistance

Operating Temperature 0°Cto +70°C 8¢ (DIP) 37°c/wW
Junction Temperature +150°C 6,a (DIP) 107°C/W
8, (SO Package) 35°C/W
8,4 (SO Package) 172°C/W
Electrical Characteristics T, =2sc
Parameter Conditions Min Typ Max Units
Operating Supply Voitage (Vs)
LM386N-1, -3, LM386M-1 4 12 A
LM386N-4 5 18 . Vv
Quiescent Current (Iq) Vg =6V,Vy=10 4 8 mA
Output Power (Pour) )
LM386N-1, LM386M-1 Vs = 6V,RL = 80, THD = 10% 250 325 mw
LM386N-3 Vg = 9V, R = 80, THD = 10% 500 700 mW
LM386N-4 Vg = 16V, R = 320, THD = 10% 700 1000 mw
Voltage Gain (Ay) Vg = 6V, f = 1kHz 26 dB
10 pFfromPin1t0 8 46 dB
Bandwidth (BW) Vg = 6V, Pins 1 and 8 Open 300 kHz
Total Harmonic Distortion (THD) Vs = 6V, R = 84, Poyt = 125 mW 0.2 o
f = 1 kHz, Pins 1 and 8 Open - .
Power Supply Rejection Ratio (PSRR) Vs = 6V, f = 1kHz, Cgypags = 10 pF 50 dB
Pins 1 and 8 Open, Referred to Output
Input Resistance (Rn) 50 kn
Input Bias Cuirent (Igjas) Vg = 6V, Pins 2 and 3 Open 250 nA

Note 1: For operation in ambient

above 25°C, the device must be derated based on a 150°C maximum junction temperature and 1) a.!harmal

registance of 80"C/W Junction to-ambient for the dual-inine package and 2) a thermal resistance of 170°C/W for the small outline package.

Application Hints
GAIN CONTROL

To make the LM386 a more versatile amplifier, two pins (1
and 8) are provided for gain control. With pins 1 and 8 open
the 1.35 Kkl resistor sets the galn at 20 (26 dB). If a capaci-
tor is put from pin 1 to 8, bypassing the 1.35 k2 resistor, the
gain will go up to 200 (46 dB). If a resistor is placed in series
with the capacitor, the gain can be set to any value from 20
to 200. Galn control can also be done by capacitively cou-
pling a resistor (or FET) from pin 1 to ground.

Additional external components can be placed in parallel
with the internal feedback resistors to tailor the gain and
frequency response for individual applications. For example,
we can compensate poor speaker bass response by fre-
quency shaping the feedback path. This is done with a se-
ries RC from pin 1 to 5 (paralleling the internal 15 kQ resis-
tor). For 6 dB effective bass boost: R = 15 kQ2, the lowest
value for good stable operation is R = 10 kQ if pin 8 is
open. If pins 1 and 8 are bypassed then R as low as 2 k2
can be used. This restriction is because the amplifier is only
compensated for closed-loop gains greater than 9.

INPUT BIASING

The schematic shows that both inputs are biased to ground
with a 50 k2 resistor. The base current of the input transis-
tors is about 250 nA, so the inputs are at about 12.5 mV
when left open. If the dc source resistance driving the
LM386 is higher than 250 k( it will contribute very little
additional offset (about 2.5 mV at the input, 50 mV at the
output). If the dc source resistance is less than 10 k{1, then
shorting the unused input to ground will keep the offset low
(about 2.5 mV at the input, 50 mV at the output). For dc
source resistances between these values we can eliminate
excess offset by putting a resistor from the unused input to
ground, equal in value to the dc source resistance. Of
course all offset problems are eliminated If the input is ca-
pacitively coupled.

When using the LM386 with higher galns (bypassing the
1.35 k1 resistor between pins 1 and 8) It Is necessary to
bypass the unused input, preventing degradation of gain
and possible instabilities. This Is done with a 0.1 pF capaci-
tor or a short to ground depending on the dc source resist-
ance on the driven input




Typical Performance Characteristics

SUPPLY CUARENT (mA)
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Typical Applications (continued)

Amplifler with Gain = 50 Low Distortion Power Wilenbridge Osclllator

ELDEMA
CFS-2158

f=1ktz
TL/H/6978-6

TL/H/6976-~7

Amplifier with Bass Boost

(X% g
Vo
Ry
— >
= :: 1
TL/H/8976-8 _]l_ t=1kHe
TL/H/6976-9

- Frequency Response with Bass Boost

26

23

23 [ \

22
21 ’
20 N
19
18

VOLTAGE GAIN (dB)

20 50 100 200 508 1k 2k Gk 10k 20k

FREQUENCY (Hz)
TL/H/6876-10




Typical Applications (continued)

AM Radio Power Amplifier
Cc VO
FROM
DETECTOR
Voo FERRITE
1ok BEAD 250uF
YY) + I
J'A'Af m
a  _1+ SPEAKER
_I_ 0.054F
TL/H/6976-11
Note 1: Twist supply lead and supply ground very tightly. Note 4: R1C1 band limits input signals.
Note 2: Twist speaker lead and ground very tightly. Note 5: All components must be spaced very ciose to IC.

Note 3: Ferrite bead Is Ferroxcube K5-001-001/38B with 3 tums of wire.

Physical Dimensions inches (milimeters)

0.189-0.197
(4.500-5.004)
s 7 5 3
0.278-0.244
BN =510

teapno.y’ 12 3 4 T

IDENT

——Z ) l

e

0.150-0.157
{3.810-2.989)
000020 e D063 -0.069,
s o0 ] I“— PR a=1m) 0.004-0.018
ALL LEADS * - 0.102-0.254)
L =l =
0.004
n.m-f;;n, AuiEFms 0018-0.050 f ;:—g—;:—, .05 _J L_ n.mf-n.ozlm
R — l—m:.o.:.:m, B w0
TYP ALLLERDS TYP ALL LEADS e g e o v e
SO Package (M)
Order Number LM386M-1
NS Package Number MOSA




LM386 Low Voltage Audio Power Amplifier

Physical Dimensions inches (millimeters) (Continued)

_ 0.373-0.400 _

[ (8.474~10.16)
—
202 = 0.032+0.005
2 N 081320127}
P wo. 1108 ——_| 225020005 RAD Q
’ (6.350.127) PIN HO. 1 1DENT
PTION 1 - _
[l L2 [a] 1o
—py D:280 0.040
pagMN =T o ,m tog o9 OPTION 2
0.300-0.320 9.0 0.143-0.200
™1 Ts2=en2) F_ { ““*“—’I /<— @.9s1) {2.683-5.080)
e Y ; o 0.1300.005
, L1k ¥ Ganzoim ‘ !
wiF A E 2.125-0.140 T
o Qo fll_ LTI R
eom-oos [ - RS e .y .
pas-esn 1+ @am v P
+0.040 NOM 0.01810.003
8325 o5 {0.457£0.076)
- +101 0.1000.010
(' #85_ ‘) (2.540£0.254)
0.04540.015
(110320385 e oom
—T]
0.0%0 e i1.520) )
im.ﬂ)-_> - NOSE (REV )

Dual-In-Line Package (N)
Order Number LM386N-1, LM386N-3 or LM386N-4
NS Package Number NOSE

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or 2. A critical component Is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
faillure to perform, when property used in accordance
with Instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Nationa) National National National Nattonal Semiconductores National Semiconductor
Corporation GmbH Japan Lid, Hong Kong Ltd. Do Brazll Ltda. (Austraiia) Pty, Ltd.
2800 Semiconductor Dvive Uwvry-Gargan-Str. 10 Sumitomo Chemical 13th Floor, Straight Block, Fue Deputado Lacorda Franco Bulding 16 1
P.O. Box 58080 D-82256 Furstenfeldbruck Emhnmg Center Ocsan Centre, 5 Canton Rd. 120-3A Business Park Drive
Santa Clara, CA P5052-8000 Gemany Bidg. 7F Taimshataul, Kowtoon Sa0 Pavio-SP Monash Bustness Park
Tet: 1(800) 272-8950 Tet (81-41) 350 1-7-1, Nakase, Whama-Ku Hong '] Brazil 05418-000 Notinghl, Meboume
TWX: (910) 330-9240 Telax 527649 Tet (852) 2737-1600 Tet (56-11) 212.5066 Viclorta 3188 Austraia

Fax (8141) 35-1 Clba PfMll 261 Fex (852) 2736-8860 Telox: 391-1131931 NSBR 8R Tet (J) 558-8808

Tet: (043) 299-2300 Fex (55-11) 2121181 Fax (3) 558-9998

Fax (043) 200-2500

National does not assume any responsibiiity for use of any Y p are imphed and National reserves the right at any time withaut notice 10 change sald circuitry and specifications.




A

PRODUCTION DATA information Is current as of publication date,
Products conform to spocl\eadom per the torms of Texas Insfmrmnh

SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

SCLS305 - JANUARY 1996

High-Current 3-State Outputs Drive Bus SN54HCS41...J OR W PACKAGE
Lines Directly or up to 15 LSTTL Loads SN74HCS41.. -(fc‘)"l’; c;E?A'}) PWPACKAGE
Data Flow-Through Pinout (All Inputs on
Opposite Side From Outputs) oETf[+ 7 2] Ve
Package Options Include Plastic A1[]2 19]] OE2
Small-Outline (DW), Thin Shrink A2[}3 18] Y1
Small-Outline (PW), and Ceramic Flat (W) A3[]4 17[] Y2
Packages, Ceramic Chip Carriers (FK), and A4 []s 16[] Y3
Standard Plastic (N) and Ceramic (J) A5 (|6 15[] Y4
300-mil DIPs A6 [l7 14[] Y5
A7 []s 13]] Y6
description A8 E 9 12 % Y7
These octal buffers and line drivers feature the GND [} 10 1} ys
performance of the popular '"HC240 series and
offer a pinout with inputs and outputs on opposite SN54HC541 . . . FK PACKAGE
sides of the package. This arrangement greatly (TOP VIEW)
enhances printed-circuit-board layout. <l Slw
2 zlo Plo
- The 3-state control gate is a 2-input NOR. If either /I
output-enable (OE1 or OE2) input is high, all eight A3 [] 4 3212019 i v1
outputs are in the high-impedance state. The A4[]s 170 v2
HC541 provide true data at the outputs. A5 [ 6 16[] Y3
The SN54HC541 is characterized for operation A6 []7 15[] Y4
over the full military temperature range of -565°C A7[]s 14[] Y5
to 125°C. The SN74HC541 is characterized for S 10 1112 13
operation from ~-40°C to 85°C. A ©I~ ©
<z > > >
FUNCTION TABLE ©
(each buffer/driver)
INPUTS OUTPUT
OE1 OE2 A Y
L L L L
L L H H
H X X z
X H X z

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of
Texas Instruments semiconductor products and disclaimers thereto appears at the end of this data sheet.

testing of alt pnnmmrl

p g doss not ty include
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SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

S-CLSSOS — JANUARY 1996

logic symbolt
1
LI N
OEA &
55 19 X EN
2 L r 18
A1 > v Y1
3 17
A2 Y2
4 16
A3 Y3
5 15
A4 Y4
6 14
A5 —— Y5
7 13
A6 Y6
8 12
A7 Y7
9 1
A8 ———— - v8
t This symbol is in accordance with ANSVIEEE Std 91-1984 and IEC Publication 617-12.
- - egn - ¥
logic diagram (positive logic)
sl i
oEz 1°
A1 2 > l 8 vs

To Seven Other Channels

absolute maximum ratings over operating free-air temperature range¥

Supply voltage range, VoG v v oo feeeeeaes -05Vto7V
Input clamp current, ik (Vi <0orV|>Vgg)(seeNote1) ..................... e 20 mA
Output clamp current, lok (Vo <0orVgo>Vgg)(seeNote 1) ................. e 20 mA
Continuous output current, Io (Vo =010 VEE) oo oo +35 mA
Continuous current through Voo or GND ... ..o +70 mA
Maximum power dissipation at Ta = 55°C (in still air) (see Note 2): DWpackage .................. 16 W

Npackage .................... 1.3W

PWpackage .................. 0.7W
Storage temperature range, Tgtg - .......oooiiiii —65°C to 150°C

¥ stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functiona! operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTES: 1. The input and output voltage ratings may be exceeded if the input and output current ratings are observed.
2. The maximum package power dissipation is calculated using a junction temperature of 150°C and a board trace length of 750 mils,
except for the N package, which has a trace length of zero.

*’:‘ TeExXAS
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recommended operating conditions

SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

SCLS305 - JANUARY 1996
A

SN54HC541 SN74HC541 UNIT
MIN ¢ NOM MAX| MIN NOM MAX
Vee Supply voltage 2 5 6 2 5 6 \
Vec=2V 1.5 1.5
VIH High-level input voltage Vecc =45V 3.15 3.15 \'
Veeg=6V 4.2 4.2
Ve =2V 0 0.5 0 0.5
VIL Low-level input voltage Vee =45V 0 1.35 0 1.35 \'
Ve =6V 0 1.8 0 1.8
\| Input voltage 0 Vee 0 Vee A
Vo Output voltage 0 Vee 0 Vee A
Veg=2V 0 1000 0 1000
t Input transition (rise and fall) time Vee=45V 0 500 0 500 ns
Vec=6V 0 400 0 400
TA Operating free-air temperature -55 125 —40 85 °C

electrical characteristics over recommended operating free-air temperature range (unless
otherwise noted)

T = 26°C SNS4HC541 | SN74HC544
PARAMETER TEST CONDITIONS Vce UNIT
MIN TYP MAX| MIN MAX| MIN MAX
2v| 19 1.998 1.9 1.9
IoH =—20 pA 45v| 44 4499 4.4 44
VOH V| = Vi or VL 6V| 59 5.999 59 59 v
IoH =—6 mA 45v| 398 43 3.7 3.84
IOH = —7.8 mMA 6V| 548 58 52 5.34
2V 0.002 0.1 ] 0.1 0.1
loL =20 pA a5V 0.001 0.1 0.1 0.1
VoL Vi=ViyorViL 6V 0.001 0.1 0.1 0.1 \%
loL =6 mA 45V 017 0.26 0.4 0.33
loL = 7.8 mA 6V 0.15 0.26 0.4 0.33
I V|=Vccor 0 6V 0.1 +100 +1000 1000 [ nA
loz Vo=Vcgor0 6V .01 05 +10 +5 pA
Icc Vi=Vggor0, Io=0 6V 8 160 80| pA
Ci 2Vto 6V 3 10 10 10| pF
¥ 5
EXAS
INSTRUMENTS
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iIN64HC541, SN74HC541
-JCTAL BUFFERS AND LINE DRIVERS
*VITH 3-STATE OUTPUTS

-GLS305 - JANUARY 1996 .

switching characteristics over recommended operating free-air temperature range, C; = 50 pF
.unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Vee TA =25°C SN54HC541 | SN74HC541 UNIT

(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
2V 40 115 171 144

tod A Y 45V 12 23 34 29| ns
6V 10 20 29 25
2V 80 150 224 188

ten OE Y 45V 17 30 45 38| ns
6V 15 26 38 32
2V 40 150 224 188

tdis OE Y 45V 18 30 45 38| ns
6V 17 26 38 32
2V 28 60 90 75

te Y 45V 8 12 18 15| ns
6V 6 10 15 13

-witching characteristics over recommended operating free-air temperature range, C_ = 150 pF
«unless otherwise noted) (see Figure 1)

PARAMETER FROM TO Vee Ta =25°C SN54HCS541 | SN74HC541 UNIT
(INPUT) (OUTPUT) MIN TYP MAX| MIN MAX| MIN MAX
2V 65 165 246 206
tpd A Y 45V 16 33 49 41| ns
6V 14 28 42 35
2V 100 200 208 250
ten OE Y 45V 20 40 60 50| ns
6V 17 34 .51 43
2V 45 210 315 265
t Y 45V 17 42 63 53| ns
6V 13 36 T 53 45
operating characteristics, Tp = 25°C
’ PARAMETER TEST CONDITIONS | TYP| UNIT
Cpd Power dissipation capacitance per buffer/driver No load 35 pF

L3

b TeEXAS
INSTRUMENTS
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SN54HC541, SN74HC541
OCTAL BUFFERS AND LINE DRIVERS
WITH 3-STATE OUTPUTS

. SCLS305 ~ JANUARY 1996
— -

PARAMETER MEASUREMENT INFORMATION .

Vce
PARAMETER | RL CL s1 s2
s1 tpzH 50pF | Open | Closed
Test R ten 1kQ or
From Output Point L tpzL 150 pF | Closed Open
Under Test tPHZ Open Closed
CL tdis 1kQ | 5QpF
- (see Note A) I S2 tpLZ ) Closed | Open
= 50 pF
= tpd ortt — lor Open Open
LOAD CIRCUIT 150 pF
——————— Vce
lnpu_t_/ 50% 50%
: l 0 V L]
€ tPLH -P= I<— tPHL —’I
- ——V
In-Phase | oo ] RN OH
50% ° 1N 50%
Output 'l 10% ';Z' I { ; 10%
| —¥ et —> je—tf Output v
[ tpHL ¥ & tpLH ¥ Control , N cc
| VoH (Low-Level 50% 50%
Out-of-Phase 80% I'S‘ 50% 50% lfl 80% Enabling) | —r oV
0, 0,
Output | I10A, 10% £+ ——voL tpzL Il' > ||' b tpLz
— —> [t Output
VOLTAGE WAVEFORMS ‘g’a"‘;f °:’“B1
PROPAGATION DELAY AND OUTPUT TRANSITION TIMES (See Note B)
tpzH —K——b: [
' ———Vcc out — — V|
put OH
Input 1gg%lz'é| 80% 80% 'S’S 52%3,/ Waveform 2 I 50% | 90%
> " | oV (See Note B) I l =0V
— [t —» ¢ —>+tpyz
VOLTAGE WAVEFORM VOLTAGE WAVEFORMS
INPUT RISE AND FALL TIMES ENABLE AND DISABLE TIMES FOR 3-STATE OUTPUTS

NOTES: A. Ci includes probe and test-fixture capacitance.

B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control.
Phase relationships between waveforms were chosen arbitrarily. All input pulses are supplied by generators having the following
characteristics: PRR <1 MHz, Zn =50 Q, t; =6 ns, t = 6 ns.

The outputs are measured one at a time with one input transition per measurement.
tpLz and tpHz are the same as tgjs.
tpz1 and tpzH are the same as tgp.
tpLH and tpHy, are the same as tpg.

@Gmmo O

Figure 1. Load Circuit and Voltage Waveforms

“9 TeExXAS
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- TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
TMS27PC256 262 144-BIT PROGRAMMABLE
READ-ONLY MEMORY

SMLS256G - SEPTEMBER 1984 — REVISED JUNE 1995
——

This Data Sheet is Applicable to All JAND N PACKAGES

TMS27C256s and TMS27PC256s Symbolized (TOP VIEW)

With Code “B” as Described on Page 157.
® Organization...32K x 8 W

- Vepl] 1 28[] Vee

® Single 5-V Power Supply A12]] 2 27l A14
® Pin Compatible With Existing 256K MOS A7(] 3 26[] A13

ROMs, PROMs, and EPROMs AB[] 4 25[] A8
® All Inputs /Outputs Fully TTL Compatible A5[] 5 24[] A9
® Max Access/Min Cycle Time 2‘;% 6 23 % %11

7 22

Vec £10% A2[la  21[JA10

27C/PC256-10 100 ns A1[l e 20J] E

27C/PC256-12 120 ns AO[]10  19f] DQ7

'27C/PC256-15 150 ns DQOfj«+1 18] DQ6

'27C/PC256-17 170 ns DQ1[j12 17| DQ5

"27C/PC256-20 200 ns DQ2[113  16[] DQ4

'27C/PC256-25 250 ns GND[| 14 15[ DQ3
® Power Saving CMOS Technology

® Very High-Speed SNAP! Pulse
Programming FM PACKAGE

TOP VIE
® 3-State Output Buffers ( VIEW)
® 400-mV Minimum DC Noise Immunity With Y &5 8o
Standard TTL Loads /_éééé_éé_é_‘
® Latchup Immunity of 250 mA on All Input 43¢ ; 3231 30
and Output Lines A6[]5 29[]1A8
® Low Power Dissipation (Voc = 5.5 V) A5[]6 28[]1A9
~ Active . .. 165 mW Worst Case A4[]7 27 []A11
— Standby . .. 1.4 mW Worst Case A3[]s 26 [JNC

(CMOS Input Levels) A2(]s 25[]G

A10
® PEP4 Version Available With 168-Hour QQE I zg %31
Burn-In, and Choices of Operating
Temperature Ranges NC([]12 2211DQ7
P g . DQO[]13 21[]DQ6
® 256K EPROM Available With MIL-STD-883C 1415 16 17 18 19 20
Class B High Reliability Processing S e e e
(SMJ27C256) 5822838
oo@pTaaan
description .
The TMS27C256 series are 262144-bit, ultra-
violet-light erasa_ble, electrically programmable PIN NOMENCLATURE
read-only memories.
A0-A14 Address Input
The TMS27PC256 series are 262 144-bit, one- DQO-DQ7  Inputs (programming)/Outputs
time electrically programmable read-only memo- E Chip Enable/Powerdown
ries. G Output Enable
GND Ground
NC No Internal Connection
NU Make No External Connection
Vee 5-V Power Supply
Vpp 13-V Power Supply

e ——————]
PRODUCTION DATA Information is currernt as of ication date,

Copyright © 1995, Texas Instruments Incorporated
Pmductsoomommspociﬁcaﬁons petmelemsoi exas Instruments ’
standard warranty, Prod g does not ity include b T
\esting of Ml parameiers. I EXAS
POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265 1
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—MS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
EMS27PC256 262144-BIT PROGRAMMABLE
“:EAD-ONLY MEMORY

@MLS256G ~ SEPTEMBER 1984 — REVISED JUNE 1995
s’ = =

iescription (continued)

These devices are fabricated using power-saving CMOS technology for high speed and simple interface with
MOS and bipolar circuits. All inputs (including program data inputs) can be driven by Series 74 TTL circuits
without the use of external pull-up resistors. Each output can drive one Series 74 TTL circuit without external
resistors.

The data outputs are three-state for connecting multiple devices to a common bus. The TMS27C256 and the
TMS27PC256 are pin compatible with 28-pin 256K MOS ROMs, PROMs, and EPROMs.

The TMS27C256 EPROM is offered in a dual-in-line ceramic package (J suffix) designed for insertion in
mounting-hole rows on 15,2-mm (600-mil) centers. The TMS27PC256 OTP PROM is offered in a dual-in-line
plastic package (N suffix) designed for insertion in mounting-hole rows on 15,2-mm (600-mil) centers. The
TMS27PC256 OTP PROM is also supplied in a 32-lead plastic leaded chip-carrier package using 1,25-mm
(50-mil) lead spacing (FM suffix).

The TMS27C256 and TMS27PC256 are offered with two choices of temperature ranges of 0°C to 70°C (JL,
NL, and FML suffixes) and — 40°C to 85°C (JE, NE, and FME suffixes). The TMS27C256 and the TMS27PC256
are also offered with 168-hour burn-in on both temperature ranges (JL4, FML4, JE4, and FME4 suffixes), see
table below.

All package styles conform to JEDEC standards.

SUFFIX FOR OPERATING SUFFIX FOR PEP4
EPROM AND TEMPERATURE RANGES 168-HR. BURN-IN
OTP PROM WITHOUT PEP4 BURN-IN VS TEMPERATURE RANGES
0°C TO 70°C = 40°C TO 85°C 0°C TO 70°C —40°C TO 85°C
TMS27C256-XXX JL JE JL4 JE4
TMS27PC256-XXX NL NE NL4 , NE4
TMS27PC256-XXX FML FME FML4 FME4

These EPROMs and OTP PROMs operate from a single 5-V supply (in the read mode), thus are ideal for use
in microprocessor-based systems. One other 13-V supply is needed for programming . All programming signals
are TTL level. These devices are programmable by the SNAP! Pulse programming algorithm. The SNAP! Pulse
programming algorithm uses a Vpp of 13V and a V¢ of 6.5 V for a nominal programming time of four seconds.
For programming outside the system, existing EPROM programmers can be used. Locations can be
programmed singly, in blocks, or at random.

"@ TEXAS
INSTRUMENTS
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TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
TMS27PC256 262 144-BIT PROGRAMMABLE
READ-ONLY MEMORY

SMLS256G — SEPTEMBER 1984 ~ REVISED JUNE 1995

operation

The seven modes of operation are listed in the following table. The read mode requires a single 5-V supply. All
inputs are TTL level except for Vpp during programming (13 V for SNAP! Pulse), and 12V on A9 for the signature

mode.
MoDEt
FUNCTION READ &g;':ﬂ; STANDBY | PROGRAMMING | VERIFY P'?:H?I':QM s:en:lé\gg RE
E ViL ViL ViH Vi ViH ViH ViL
G ViL VIH X ViH VIL X VIL
VPP Vce Vce Vce Vpp Vep Vep Vce
Vce Vee Vee vce Vce Vce vVce vce
A9 X X X X X T X VHi Vui
A0 X X X X X X ViL VIH
CODE
DQO-DQ7 Data Out Hi-Z Hi-Z Data In Data Out Hi-Z MFG DEVICE
97 04
tX can be Vj_or VI.

tvy=12vzo5V. "
read/output disable

When the outputs of two or more TMS27C256s or TMS27PC256s are connected in parallel on the same bus,
the output of any particular device in the circuit can be read with no interference from the competing outputs
of the other devices. To read the output of a single device, a low-level signal is applied to the E and G pins. All
other devices in the circuit should have their outputs disabled by applying a high-level signal to one of these
pins. Output data is accessed at pins DQO through DQ7.

latchup immunity

Latchup immunity on the TMS27C256 and TMS27PC256 is a minimum of 250, mA on all inputs and outputs.
This feature provides latchup immunity beyond any potential transients at the P.C. board level when the devices
are interfaced to industry-standard TTL or MOS logic devices. Input-output layout approach controls latchup
without compromising performance or packing density.

power down

Active I supply current can be reduced from 30 mA to 500 pA (TTL-level inputs) or 250 pA (CMOS-level

inputs) by applying a high TTL or CMOS signal to the E pin. In this mode all outputs are in the high-impedance
state.

erasure (TMS27C256)

Before programming, the TMS27C256 EPROM is erased by exposing the chip through the transparent lid
to a high intensity ultraviolet light (wavelength 2537 A). EPROM erasure before programming is necessary to
assure that all bits are in the logic high state. Logic lows are programmed into the desired locations. A
programmed logic low can be erased only by ultraviolet light. The recommended minimum exposure dose (UV
intensity x exposure time) is 15-Wes/cm?2. A typical 12-mW/cm?2, filterless UV lamp erases the device in 21
minutes. The lamp should be located about 2.5 cm above the chip during erasure. It should be noted that normal
ambient light contains the correct wavelength for erasure. Therefore, when using the TMS27C256, the window
should be covered with an opaque label.

‘V TeEXAS
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ATMS27C256 262 144-BIT UV ERASABLE PROGRAMMABLE
§IMS27PC256 262144-BIT PROGRAMMABLE
=READ-ONLY MEMORY

BBMLS256G - SEP-TEMBER 1984 — REVISED JUNE 1995

—nitializing (TMS27PC256)

The one-time programmable TMS27PC256 PROM is provided with all bits in the logic high state, then logic lows
are programmed into the desired locations. Logic lows programmed into an OTP PROM cannot be erased.

BSNAP! Pulse programming

The 256K EPROM and OTP PROM are programmed using the Tl SNAP! Pulsg programming algorithm
illustrated by the flowchart in Figure 1, which programs in a nominal time of four seconds. Actual programming
time varies as a function of the programmer used.

Data is presented in parallel (eight bits) on pins DQO to DQ7. Once addresses and data are stable, E is pulsed.

The SNAP! Pulse programming algorithm uses initial pulses of 100 microseconds (us) followed by a byte
verification to determine when the addressed byte has been successfully programmed. Up to 10 (ten) 100-us
pulses per byte are provided before a failure is recognized.

The programming mode is achieved when Vpp = 13V, Ve =6.5V, G =V, and E =V . More than one device
can be programmed when the devices are connected in parallel. Locations can be programmed in any order.
When the SNAP! Pulse programming routine is complete, all bits are verified with Voo =Vpp =5 V.

sprogram inhibit

Programming can be inhibited by maintaining a high level input on the E pin.
aprogram verify

Programmed bits can be verified with Vpp = 13V when G = V) and E = V.
gsignature mode

The signature mode provides access to a binary code identifying the manufacturer and type. This mode is
activated when A9 is forced to 12 V + 0.5 V. Two identifier bytes are accessed by A0; i.e., A0 = V,_accesses
the manufacturer code, which is output on DQ0-DQ7; A0 = V|4 accesses the device code, which is output on
DQO-DQ7. All other addresses must be held at V| . The manufacturer code for these devices is 97, and the
device code is 04.
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TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
TMS27PC256 262144-BIT PROGRAMMABLE
READ-ONLY MEMORY

SMLS256G - SEPTEMBER 1984 —~ REVISED JUNE 1995
——

( stat ) '

y
| Address = First Location |

v

= = Program
| vce=65 v,*va 13v | oo
| Program One Pulse =ty =100ps  [¢—{ Increment Address )|

No

Last
Address?

¥

| Address =FirstLocation |

v
—»] X=0 ]

4 Program One Pulse =ty =100ps |

Increment Verify
Address One Byte Interactive
Mode
Last
Address?
Yes
y . A 4
I Vcc = Vpp =5V +10% I | Device Failed |, ]
A
Compare Fail .
All Bytes : Final
To Original Verification
Data .
Device Passed
Figure 1. SNAP! Pulse Programming Flowchart
3 7
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‘TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
"TRS27PC256 262144-BIT PROGRAMMABLE
*:READ-ONLY MEMORY

BSMLS256G ~ SEPTEMBER 1984 — REVISED JUNE 1995

logic symbolt
10 EPROM 10 OTP PROM

A0 — 0 ¥ 32768 x8 A0 —2 0 32768x8
A1 — A1 —2
A2 A2 —
A3 ; A3
A4 — " A4 —
AS— AV [, DQo A5 ——— AV
A6 3 AV —T DQ1 A6 —3—-— AV
A7 0 AV ——= paQ2 .y - E— 0 AV
A8 %i—-—— > A sa7er AV ———+§ DQ3 A8 ;:— > A srer AV
A9 ETRE AV 17 DQ4 A9 2] AV
A10 22— AV [——— = DQ5 A0 —— AV
A1 2——— AV -—-——1*9— DQ6 A1l 3 AV
A2—2 AV |——_ pay A12 AV
A13 —2-3—— A13 —:;‘—
Aa |, Ael 1.,

= 20 = 20

E [PWR DWN] E [PWR DWN]

g e s JEpATS e
22 EN 322 N EN

t These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for J and N packages.

1
12
13
15
16
17
18
19

DQo
pa1
DQ2
DQ3
DQ4
DQ5
DQeé
pQ7

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)¥

Supply voltage range, Vo (seeNote 1) ... i P -06Vto7V
Supply voltage range, Vpp .. cooi i e -06Vto14V
Input voltage range (see Note 1): Allinputs except A9 ........... ... ... ..... -06VtoVeeg+1V
A e -06Vto13.5V
Output voltage range (see Note 1) ... . i -06VtoVge+1V
Operating free-air temperature range ('27C256-_ _JL and JL4, '27PC256-_ _NL, NL4, FML,
andFML4) ... ... 0°Cto 70°C
Operating free-air temperature range ('27C256-_ _JE and JE4, '27PC256-_ _NE, NE4, FME, '
andFME4) ... ... ... .. —40°C to 85°C
Storage temperature range, Tgtg - ... . v vniiin i —65°C to 150°C

iStresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not

implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
NOTE 1: All voltage values are with respect to GND.

*L‘ TeEXAS
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TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE

TMS27PC256 262 144-BIT PROGRAMMABLE

READ-ONLY MEMORY

SMLS256G — SEPTEMBER 1984 — REVISED JUNE 1995

recommended operating conditions

MIN NOM MAX UNIT
Read mode (see Note 2) 45 5 5.5
Vce Supply voltage - - \
SNAP! Pulse programming algorithm 6.25 6.5 6.75
Read mode Vcc-0.6 Vee+0.6
Vpp Supply voltage - - ce ce \
SNAP! Pulse programming algorithm 12.75 13 13.25
. . TTL 2 Veet+i
ViH High-level dc input voltage \
- CMOS Vcc-0.2 Veet+it
. TTL -05 0.8
Vit  Low-level dcinput voltage \
CMOS -0.5 0.2
'27C256-__JL, JL4 ’
Ta  Operating free-air temperature '27PC256-_ _NL, NL4, 0 70 °C
FML, FML4
'27C256-_ _JE, JE4
TA  Operating free-air temperature '27PC256-_ _NE, NE4, -40 85 °C
FME, FME4

NOTE 2: V¢ mustbe applied before or atthe same time as Vpp and removed after or at the same time as Vpp. The device must not be inserted
into or removed from the board when Vpp or Vg is applied.

electrical characteristics over recommended ranges of operating conditions

PARAMETER TEST CONDITIONS MIN TYPt MAX]| UNIT
. loH=-2.5mA 35
VoH High-level dc output voltage A4
loH =—-20 pA Vee-0.1
loL=2.1mA 0.4
VoL Low-level dc output voltage \
loL=20pA 0.1
] Input current (leakage) Vi=0Vto55V +1 HA
lo  Output current (leakage) Vo=0Vto Vee ) 1| pA
Ipp1 VPP supply current Vpp=Vcec=55V 1 10 pA
Ipp2  Vpp supply current (during program pulse) Vpp=13V 35 50 mA
I VCC supp|y current TTL-input level VCC =55V, -E- = V|H 250 500 uA
CC1  (standby) CMOS-input level Vee =55V, E=Vge 100 250
Ve =55V, E= ViL,
Icc2 Vcc supply current (active) teycle = minimum cycle time, 15 30 mA
outputs open .

capacitance over recommended ran

ges of supply voltage and operating free-air temperature,

f=1 MHz#
PARAMETER TEST CONDITIONS MIN TYPt mMAX]| UNIT
Cj Input capacitance Vi=0, f=1MHz 6 10 pF
Co  Output capacitance Vo=0, f=1MHz 10 14 pF
TTyplcaI values are at Tp = 25°C and nominal voltages.
% Capacitance measurements are made on a sample basis only.
{
IR
‘V TEXAS
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TMS27C256 262 144-BIT UV ERASABLE PROGRAMMABLE

“TMS27PC256 262144-BIT PROGRAMMABLE
*READ-ONLY MEMORY

SMLS256G —~ SEPTEMBER 1984 — REVISED JUNE 1995
————— _

- M
switching characteristics over recommended range of operating conditions
TEST CONDITIONS '27C256-10 '27C256-12 '27C256-15
= '27PC256-10 | *27PC256-12 | '27PC256-15
: PARAMETER (SEE NOTES 3 AND 4) UNIT
MIN MAX MIN MAX | MIN MAX
ta(A)  Access time from address 100 120 150 | ns
“[ta(e)  Access time from chip enable 100 . 120 150 | ns
= : = Cy =100 pF,
= t G L ' 55 55 75
= len(G) gu:::ut :n at:;a ttlm - ffrom S or E which 1 Series 74 TTL Load, i
. utput disable time from G or E, whichever Input t; < 20 ns, 0 45 0 45 0 601 ns
i s oceurs firstt Input ff < 20 ns
Output data valid time after change of
tV(A) address, E, or G, whichever occurs firstT 0 0 0 ns
TEST CONDITIONS '27C256-17 '27C256-20 '27C256-25
'27PC256-17 | '27PC256-20 | '27PC256-25
PARAMETER (SEE NOTES 3 AND 4) UNIT
MIN MAX| MIN MAX| MIN MAX
|ta(a)  Access time from address 170 200 250 | ns
) ta(g)  Access time from chip enable 170 200 250 | ns
: i 3 Cy =100 pF
o] bl L ' 75 75 100
‘en(G) o”:pu: :"a ble tt'f"e ffr°m c'c;;' e 1 Series 74 TTL Load, =
1" utput disable time from G or E, whichever Input tr < 20 ns, 0 60 0 60 0 60| ns
Wis  oceurs firstt Input t¢ < 20 ns .
' t Output data valid time after change of 0 0 0 ns
| 'V(A)  address, E, or G, whichever occurs firstT

1t Value calculated from 0.5 V delta to measured level. This parameter is only sampled and not 100% tested.

switching characteristics for programming: Vg =6.50 V and Vpp = 13 V (SNAP! Pulse), Ty =25°C

(see Note 3)

PARAMETER MIN MAX| UNIT
tdis(G) Output disable time from G 0 130 ns
ten(G)  Output enable time from G 150 ns

NOTES: 3. For all switching characteristics the input pulse levels are 0.4 V to 2.4 V. Timing measurements are made at 2 V for logic high and

0.8 V for logic low). (Reference page 9.)

4. Common test conditions apply for the tgjg except during programming.

recommended timing requirements for programming: Vgg =

Ta = 25°C (see Note 3)

6.5 V and Vpp = 13 V,

MIN NOM MAX| UNIT
th(A) Hold time, address . 0 us
th(D) Hold time, data 2 us
tw(lPGM)  Pulse duration, initial program 95 100 105 us
tsu(A) Setup time, a_ddress 2 us
tsu(G) Setup time, G 2 us
tsu(E) Setup time, E 2 us
tsu(D) Setup time, data 2 us
tsu(vPP)  Setup time, Vpp 2 us
tsuqvcc)  Setuptime, Voc 2 us

NOTE 3: For all switching characteristics the input pulse levels are 0.4 V to 2.4 V. Timing measurements are made at 2 V for logic high and

0.8 V for logic low). (Reference page 9.)
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TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
TMS27PC256 262 144-BIT PROGRAMMABLE
READ-ONLY MEMORY
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PARAMETER MEASUREMENT INFORMATION

208V

Rp =800 Q
Output
Under Test

CL=100pF .
I (see Note A)
NOTE A: C includes probe and fixture capacitance.
Figure 2. AC Testing Output Load Circuit
AC testing input/output wave forms

24V

X 2v 2v
0.4 V. 0.8V o.sv}(

A.C. testing inputs are driven at 2.4 V for logic high and 0.4 V for logic low. Timing measurements are made at
2 V for logic high and 0.8 V for logic low for both inputs and outputs.

VIH
A0-A14 X Addresses Valid }(
VIL
|
| | .
= : | VIH
- } \ Jl/in ViL
[
l < ta(E) »! | !
_ % : | . ViH
c | \ ] M vie
: [4— ten(G) —Hl | s _’l
€ ta(A) —» i) I v
OH
DQ0-DQ7 Hi-Z \<<<<<<{ Output Valid }>>>>>>}— Hi-Z = VoL
Figure 3. Read-Cycle Timing
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TMS27C256 262144-BIT UV ERASABLE PROGRAMMABLE
‘TMS27PC256 262144-BIT PROGRAMMABLE -
READ-ONLY MEMORY

- SMLS256G ~ SEPTEMBER 1984 — REVISED JUNE 1995
S

PARAMETER MEASUREMENT INFORMATION

[¢—— Program ——P}‘— Verify ) II

I .
>< X Add Vi
AO-A14 Address Stable N:‘;SS

tw(IPGM) »I Id—

VIH
s N/

VIL

| I N ViL
' | ' 1 ViH/VOH
DQ0-DQ7 ——{ Data-In Stable N Hi-z —1 v Data-Out Valid N
I T ’I{ } T T '{ ViL/VoH
l¢—>- tsu(D) | | | is(G)t >
' ', — : Vept
Vpp I | | | |
— { | I { Vee
> tsu(vpp) } I l I
Vce I i' ' i ; I vect
/ I
>kt vee) | | I ! Vee
F—’:— tsu(E) ’4——’[— th(D) : } :
' I % : : } ViH
E I
w { le—b— tena)t } ViL
I
I

¥
&
8
¥

| “dis(G) and tgn(G) are characteristics of the device but must be accommodated by the programmer
t13.v Vpp and 6.5-V V¢ for SNAP! Pulse programming

Figure 4. Program-Cycle Timing (SNAP! Pulse Programming)
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device symbolization
This data sheet is applicable to all T TMS27C256 CMOS EPROMs and TMS27PC256 CMOS OTP PROMs
with the data sheet revision code “B” as shown below.

o —/
TIFML %

27C256

130
Lo
>
2
IS
=
|
j
q
!
B
B

Data Sheet Revision Code

Data Sheet Revision Code

Wafer Fab Code Wafer Fab Code

Die Revision Code Die Revision Code
Assembly Site Code Assembly Site Code
Year of Manufacture Year of Manufacture
Month of Manufacture Month of Manufacture
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TYPICAL TMS27C/PC256 CHARACTERISTICS

STANDBY SUPPLY CURRENT STANDBY SUPPLY CURRENT
Vs vs
¥ FREE-AIR TEMPERATURE - SUPPLY VOLTAGE
B 1.50 — g 150 i i
— S
3 Vec=5V 3 Ta=25°C -
N > _
2> 1.25 J 2 1.25 /
&5 \ T
5 9 a8
2 = 1.00 > & 1.00 .
8 [~ % E
'E E — c O
82 B § 2z e
o & 075 » 075 7
l l 7
- -«
g 050 8 o050
- 75 -50 =256 0 25 50 75 100 125 - 425 45 475 5 525 55 575
Ta — Free-Air Temperature — °C Vcc — Supply Voltage — V
ACTIVE SUPPLY CURRENT ACTIVE SUPPLY CURRENT
Vs vs
FREE-AIR TEMPERATURE - SUPPLY VOLTAGE
E 1.50 T T 5 1.50 [ l ]
g V$c=5V 5 Tp = 25°C
(&] N f = Max
> 1.25 N T: = 1.25— —
2% ™S 5§
® 5 1.00 e g 1.00
2
% g \\L*__ °© S
<It Z 075 ‘f < 0.75—7
) 2,
3 050 O 050
- -75 650 -25 0 25 50 75 100 125 425 45 475 5 525 55 575
Tp — Free-Air Temperature — °C Vee — Supply Voltage — V
ACCESS TIME ACCESS TIME
vs vs
FREE-AIR TEMPERATURE SUPPLY VOLTAGE
1.50 — 1.50 I :
Vee=5V / o Tao=25°C
[] P ]
E 125 = E 125
=y " ' T \\
§ N % N
8§ 1.00 g Té 1.00
TE — T8
- = 0.75— / @ =~ 0.75
- L 4
0.50 0.50
-75 -50 25 0 25 50 75 100 125 425 45 475 5 525 55 575
Tp — Free-Air Temperature — °C Vec — Supply Voltage — V
R __}
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