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ABSTRACT :

Also present technology ideal design and use digital circuit. It want not wire connect
circuit and cannot protect error at error on wire at connect on circiit, because it can mix digital
circuit in a ship and design circuit. FPGA circuit by usc schematic or cxplain work language of
circuit so will convenient make and important design by this design. It can correct error in
printing model or change technology convenient because it make not new design circuit. So it is
language explain hardware so your model not high technology by this project use FPGA in

application mix with microcontroller (MCS-51) for link external memory



naanssudsemea

~

a a (“ LY nyo ] ' 9y Yo : 4
ﬂﬁmﬁnuwuﬁﬂﬂﬂuﬂﬂiﬂijﬂ?ﬁvlﬂﬂ'llﬂﬂL‘W“J'lg"lﬂi‘l_lﬂ?'mmﬁﬁ']‘ﬂ']ﬂ TIFATAIINGY

v v

a o 4 A Yo o -3 a 3 [ g g i o A =}
ANAU  EINTIATIY ﬂ"lﬁ"lﬂﬂmuzu"nmmwﬂaaﬂm ﬂﬂﬂ@ﬂﬂkﬂﬂ\tﬁﬂqﬂﬂimuﬁ%ﬁlﬂ’iﬂ\iil’f)

1 ° a a y 9 g 5 1
meq TumeinlSyandinusiditedfaenuds uazvensuveunssuilluediage
vevoUNIEAn  e1ndmadnimnssumstanuyaviu Aldsuushiudu

Gl o a a d @ dy
sz TewiaamsihySyaniinuiaiivil

v v
v A [

YONIIUYOLNILAN Aure Ay SwdlunSnos Aneeviaelowas Inisadduayu
Y
04 A a o ) a
Tumsfiny swievevougaieng MAIMATTUAMTIAGN LAZAINIAINTTNABNNIADS
fneudlumdsly uazasssumieiuinaaen K

L4 v v

v Ju K a a a J csy S 9t v
auawazilse TevisunsinnSyginusatiul #I98voNoVUARNNIS AN NN

ARzIAT



R AEIf]

t’4
nin
unAngemz ny ‘ I
UNAREDNHIDINGY Il
naAnssulszma I
Mty v
MIVYMIN VII
MIVYMN VIII
4 . -
UNN 1 Ynn 1
1.1 mudhnnuazmegelevesnsive 1
Y 4 a a 4
1.2 IngissasavestSyaninus 1
13 veuwaveslSayaninus 1
Vv
1.4 JupaUMsfn 1
o o
UNA 2 NEYMDEITe9 3
2.1 N lulasaouInsames 3
2.1.1 gauantifveslulnsneuInsamesaszna Mcs-51
BYNTU ATBICKX 3
2.1.2 M5 19974 Timer/counter 5
2.1.3 nufnisdeaisiunesaoynsy 6
2.1.4 Msudedoyatuueynsy 8
2.1.5 anmydidoyavesnesnoynsy 10
2.1.6 1ADzUNIUNaILAZNITADINITAEUDN 11
a Jo o
2.1.7 ASZUMUMIBUNDISUA 15

[ a do | o o
21.7.1 msﬁ]ﬂmsaumassﬂﬂ‘lu"luTﬂsﬂauimamas MCS-51 16
2.1.7.2 msweuTisunsudesusmsdumessus 16
2.1.8 Seamesiifeadosiumsdumessudlululasnoulnsames McS-51 17

o & 2 o &
2.1.9 MINNUATIALHINAITS (Single Step) 19



a1518(Av)

2.2 MIVDAUULINITAIADAAIY FPGA

2.2.1 MIDINLUUAINDG (Design Entry) \
22.2 msma%ﬁammsﬁaammu (Design Varification)
2.2.2.1 Behavioral simulation
2.2.2.2 Functional simulation
2.2.2.3 Timing Simulation
223 msﬁ'uﬂﬂzﬁ'msﬁa@mmu (Design Synthesis)
2.2.4 Design Implementation

2.2.5 ms Tlsunsudoyai995093N (Device Programming)

2.3 VHDL

2.3.1 efsznouig UBY VEDL

232 AMWHULMSIVEU Architecture Y84 VHDL

233 nsRmuansifeude

2.3.4 MINMUANNULUMTUTIY

2.3.5 nieMsoeAUULLANA.
2.3.5.1 PACKAGE DECLARATION
2.3.5.2 PACKAGE BODY

2.3.6 Y20 Configuration

2.3.7 Tilsunsudon

23.8 Toulesisines

23.9 auLLANUN US89

2.3.10 doyanauuazauls

2.3.11 998 99 VHDL

unii 3 mseenuuLtas EMsAutiuedde

3.1 MSONLLILINIIAIMDANIYIU FPGA

3.1.1 MIPONUVI9ITAIRDa lnald VEDL

3.1.2 NIBBALLLNIIAINGA 1AUN15IIANIIIT (Schematic)

20
21
23
23
23
23
24
24

25
25
26
27
27
28
28
29
29
30
31
31
31
32

33
33
33
33



a15U8Y(79)

@ 4
3.1.3 ﬂﬁ')%ﬁ@‘l]ﬂ')'lugﬂg{ﬂqqlﬂﬂjﬁﬂﬁ HASMITAUNTIZTNIT (Synthesis)

3.1.4 Amuan1liiy FPGA Lﬁaﬁaudaﬁuqﬂmdﬂwu@ﬂ
3.1.5 M3 lsunsudoyadensnadn -
32 myepnuunadnveiamieldusuiu FPGA
3.3 Control Display :
3.3.1 @7U Connect
3.3.2 93U Bum Program

333 @ Display

UNN 4 Han1INaaes
4.1 WAMSIIRINMTIINUYDINTNME U FPGA
%7 i s <
42 manaaoumshnuTnuUesa lu Insneu Insamesnosnuuy
u Aa (] 1 d w v o
421 nareuMaanaIznIN lulnsnouInsames sunUeA N
FoyanIgnon
o do A 9
422 nasnaaouyinauweslulasasuInsamasain 2 s lda
Mol MieANUMEUBNAIN 1 BUUN 1
o o o Y
423 Minaaoumauveslulasaeu Insamesdan 2 mulda
Moy nieANUMBUBNAIN 1 UUVN 2
o 5
unn 5 naguezverauenus
5.1 Jyminnylumsinngg

5.2 JoiquaunzuazunInalunsiau
UIIINYNTH

MANUIN

VI

42
44
44
44
44

46

46

47

49

51

53

56

56

56

57

58



M5UYMITN

maai

2.1 LAANOATILDALIA

2.2 WAIAII0LIDEANTISIIIIUYBS Scon Register

23 uansiIet AN TdYaURNA 19 MU Band Rate MAnen
3.1 LA Truth table Y89IIMNMUAUMIAAADNUNUIWANNTINEUDA
3.2 uAAS Truth table YOI QYR 1MAIVAY Tristate Buffer dn1znsifioudoya
3.3 LI Truth table YBITYQYIMAIUAY Tristate Buffer ¥1IZM58TUTOYA

34 LLﬁﬂQﬂ']iﬂ'muﬂ‘U']m’OL%ﬂﬂﬂ@ﬂﬁ@ﬂﬂiﬂm"mu@ﬂ

10
36
36
37
39



MSVYMN

e

2.1 uaasswazidoa Inssadmdnves luInsaeuInsames Mcs-51
WUUUNAY Y99 Atmel }

2.2 weasmsdavinnsguveslulnsneu Insames MCS-51
Tueynsu AT89CSx

2.3 wansdadeg 1uSSmaes TMOD

2.4 ueasneg liSvamemed TCON

2.5 uanImsasdoyatunoynsy

2.6 uansdindng veamssududoyauuueynsy

2.7 wanelind9e ¥es3 Mo SCON

2.8 LAAIINT5IFoNAD MAX23? WfuMesAeYATUYBIMCS-51

2.9 uarasranmsiauvesmsem ldsunsumevon

2.10 uaAINIIA MCS-51 Aunilsanusi lasunsunteusn

2.11 uer9NesMshauYes 1 luda

Cras

2.12 uaAIMSAD MCS-51 NUNUI8ANSIYauanIouen

£

9y

2.13 uasamsfe MCS-51 Aumiieanudidoyaniounn (#6264)

2.14 ugAeReMIsIudoyanouen

2.15 wassnuanaNvesnelumissauihdeyatasntiteaud lalsunsy
2.16 uaAIRIMslBUdoyameuen

2.17 uanelingee ves3dames IE

2.18 udnenf19 o3 dmnes IP

2.19 uﬂm%s'luﬂaumsaammmwiﬁ%maﬁ'ﬁﬂ FPGA

2.20 LAAINITOBNLULINDT InenFIleUAI8A 1Y VEDL

221 LAAINITOBNUDINDT IAENITIIARIII95 (Schematic)

2.22 LAANNTOBNLUUINGT IneMsITeu State Diagram

2.23 UEAIMINADINITHINIUY9I9DS

224 ugaamsfimuansiyeudeuazaailagnssy

225 uansuion lnezunsuLa MIUTTOMIIGOURDYES clock  component

226 WAAINMIUTITYTINGANTITNYDS clock _ component2.30

N9 SN W

11
11
12
13
13
13
14

15
17
19
21
21
22
22

o
25
27
28



MIVYNN(AD)

4
MNN
227 naaslassadei llessdmmsisenmauinne
9y
2.28 uaaslaseadvuesuefunnng
9 o ]
229 uaadlaseadelaena lvesnlemssenuuy Inseuy
230 waaans 19 Inssees
231 paaems 1$iansu
2.32 waaeadiums 1y VEDL
3.1 LAARB6199995 Multiplexers 1avld VHDL
3.2 LAAY ADE192993 1AgN131ARY (Schematic)
3.3 WaA9995181U FPGA
3.4 LAAINIIARUMIARdRNUNUIBANUIINEUDN
3.5 LAAY MIATINADUAINGNADY
3.6 LAAIMITIATIZNNDI
3.7 ugaemImmuaieweNdanugnainieven
3.8 LieA9IN19 Implement
3.9 uanedIulad Untitled-iMPACT
o ) A ¢ Y
3.10 udaensa1u lnaadoynas FPGA Nauysaiia?
3.11 uaae nwagesvesueialulasasu Insamos
3.12 uaasanenensuesuesely Insnoulnsames
g o
3.13 uansueialulasnoulinsames
3.14 udasControl Display
3.15 LLeAsFlow Chart N5Y1191U¥B4Control Display
4.1 ugasdyaun lAnnmsdeesmsiau
[ o d Y o
42 uanamsaovuesa luinsaouInsamesnnuuesa FPGA

4.3 Block Diagram LAAIAIUANC) YBIIDT

44 ugasnamsnageumsanaosznilulasaeuInsames fu

miwanusdoyn Meusn LaAIOBAUY Hyper Terminal

4.5 UEA9 Flowchart nadeumsannasenie luTasaeulnsamesiu

mianuideyameuen

29
29
29
30
30
31
33
34
34
35
37
38
40
40
a1
41
4
43
43

45

47
48

49

50



a3 VYNN(GD)

a
HMAN

4.6 uanswamsnagoumsienluuuud 1 Tnsuaasesn Hyper Terminal

4.7 Flowchart uaasmsiauves lulnsaeuTnsames lumsnageuuuud 1

438 uansmamsnagoumsimlunuufi 2 Tnouansesn Hyper Terminal

4.9 Flowchart uanamsiausesluTasnouTnsames§afi 1 lumsnaaeuud 2

4.10 Flowchart ttaasn1svinnuves lulasaeunsawesiam 2 lunsnageuuuui 2



| ~ W
1.1 anuilunuazivagelavesniide \
4 Y 4 3 1
wesnnluilegiumsldnulylnsaeulnsames  Mcs-s1)  tiugnldnueda
U 2 u’;‘ 1 [ : aa &
UNIMA1Y  Feunaitesszdesldnuiiuiuieesiinen demsesnuuy  wazlduces
aa o’: 1 2 U] A a a 3 4 (Y C4
Aneatiuszdeslinsdemedsoudisdeenn  erslianuRanaafiatuiiesnndagynsel
wozmenlFlumsdessess  waslumsufludefiawainszsildreuduen  Tuilegiums
an ) 5 4 P=% «{é 1 .
panuULITATARAY Idasaandy ilesniniigunsalgeiSendh FPGA (Field Programmable
2 aa ‘ 9 a o a 9y a o
Gate Array) F9TU13NBDAUVUNITTIMAINGD Iogneludnaufed lddenmsiReuraases
NWNT (Schematic) M3 laszinsumslasuaaue (State Diagram) msAeUNI
3 b4 v
USTOUTINGANTTN (HDL) ungdsous  ausgiuariummisoveslusunsuinldesnuuy
v & g A o aa ' < £ A& gy
asriululasenuflezdiumsih FPGA  wumuiiansftneadiey foenuuuduiteldanu

sanulyInsneuInsames (Mcs-51)

d é
1.2 ngilszasnvesiSaaniinus
a a cf‘:iw aa A4 o
Wyaniwuslezfunmsnuunzeanuuinssmdiaoaniely  FPGA et
TlgnuswiuluInsneulnsames (Mcs-51) Tasasasmolu FPGA szvimrhfisiunees
adutindoyaveslulasnoulnsames (Mes-51) lunsAndedumissanuideyaneuen

welaunsevheuludasasiisond) Emulator 18

a a d
1.3 mammmmﬂsigﬁymwuﬁ
b Y
Ysaaninufiauiieendfemsesnuuu99ssIuamen  SIUERASNATDUINES
an d‘ o & o { o LY
swanoah lmeenuuumely FPGA  lTumsiludinadaimyhidusesasusalums

Sudadeyaseninlulnsnoulnsames (Mcs-51) fumiisanuiineuen

o =
1.4 YHABUMISANY
o aw a a @ d” q&' a =)
mshlasims3ivhulSyapiinufaiuil - SduseunsfruiSunnmsdoymeug
nhsdeasu  msSududeyaoyns  msAadenmizeanudildsunsy  wagmiseanu
’ :
doyamenenveslulnsaeulnsames (MCS-51) amn wazdimsildlumsesnuuiacs

9 v E4
sAIneaniely FPGA nimhwhnnuin ladnuanyamnesnuuuaeessaunely FPGA



[] k4
Lmz'ﬂﬂﬂllﬂﬂﬂﬂgﬂﬁi‘%’ﬂuiﬂmﬁﬂ FPGA mﬂﬁ'uﬁmﬁmﬁaumsﬁnmi’mﬂu‘nm FPGA

o ¢ A 4 Q Ay v = .
AUUBIANBBNLULIUIN TIdIMsagkai lannmsnanes Hymnwulumsiilasens
saziuImalumsi luwann



\

A d

2.1 nquq lnsneulnsaimes
. ’a g a & A

TuTnsnouTnsaimes(Microcontroller)  uginsaidiinnsetindununiteitsauien
vilgUszuiana MUk NN Adiamdas oz AN 15 TUTyuDuNe 29959
doygnauenina niseanud wesiuiadyananinBdetu wldaansai lvigo

‘ag A dd o 9 9 L= ] o a
unuesdansetindndudenldifued s  srwantaugdnsalizvnavesszuy u

v 14 v
vauzlanuemsagadu meoldsudszanafimnzay
o o o Y 2
TuTnsreuTnsamesinnad 2 dsaudude “lulns” (micro) Famedelylas-
y 4 <

Tusisenasas (microprocessor) ~ #eiiugilnsailszaunamadeyavinadn meluilsznoudae
miwszunananaieiedfy (CPU: Central Processing Unit) Muefuisnndiamang

2 & s ¥ q A ' 1 ° @ a
WazaeIn (ALU: Arithmatic Logic Unitl ) W931seuseniaenaud uazieesdyansmin
a o L A o 7, =2 4 [ 3
onfmiARAT  “ABuInIaians”  (controller) Wiede gilnsainaugy seriulylns-

: - 4|

Ao Insameisulluglnsailflumsniugy  Taefcwisa@oulisunsuitesmuanmn

wuunsaugu lAeehedasy

2.1.1 paaaiAveslulasneulnsames asvpa MCS-51 DN TN AT8ICxx
o iululnsneuTnsamesn195Aguunn 8 in
e agluimibisanud Tdsunsuduuvuuasaruisoavuazoulngld
v
AUATY
v o Y dy < ] o 4 =} [
® wgAaNuNveyaNugEunlea v wuuusy luuiswesiziiviie
AUTWUY EEPROM IHUIAN
o a 9 £y 3 a I'd
o yesailuuuudosfiams mmsn“hmm‘ﬂu‘lﬂmﬂuwmmzmmwﬂ
® 11999570150 YNTVUUY Full Duplex
® Timer/Counter Y119 16 1998191108 2 #2
®  gwnsessuLnaIRuila interrupt 18 6 Uszim
o musnvnenisanuiimeueniiuauldgegn 64 Koytes

o inviladyyimuikmegnieludn



[ b4 ¢
Tunmit 2.1 Wulasadufiuguveslulasaoulnsames Mcs-s1 lusynsw
< Y 9/ A Y <
AT89Cxx  weiuldhlnssarduves  AT8ICKx  szmieudiuluTnsneunsamesasza
9y L B
MCS-51  Wug  yinuduandsfummenitsanud Iusunsuuuuuasfidiv@udmn
mndululnsaeulnsamesluoynsy 87 mihearud Tsunsumelus

£
EEPROM tagunawiaseninse lsunsy laifieensaden

Foo - Pav Fzo Pz

JLIIJLIIILI$I LJLJLAIJ\J\A
Yee i S 35 Y

4
[ P2RT o CANERS ] [ PORT 2 CRNVERS ]

e

1

CHD T 3 T
1]
i |
= :
= 1
= RAM ACCA PCAT © PCar 2 ZUICK :
REGISTER RAM i cise LATEH flasy [® :
ACGRNMA !
= PACG :
B STAZK J4
RESISTER o PLINTER ALCHESS !
;
]
1]
! : a
] k 1
! < BUFFER !
5 MR et A E
I
1
!
i
:
PC i
AL INCREMENTER :
1
1]
INTEFRUPT SEFIAL PIRT :
H AND TIMER BLCCKS
:
: 4 PRCGRAM
: = COUNTER
:
:
FoEN & i
- - 3 I ]
ALEPRTT <@ TGS [msrauznze coTR pl i
|7 FRT CCHTRDL REGISTER 4 !
RST i
L
pCar FCAT 3
: LATCH LATCH
;
i 3
QsC 1
[ PORT 1 CRNERS l —;L POAT 3 DANMERS ] i
3 K & i f H
- —— - —— —— —————— - - - . —— - - -
b YYYVYVYVYVYY vYVYVYYY

Pro . Py Pag . P37

ks

4' a 9 1Y o )
MNN 2.1 waaeseazdon lnssdiananves lulasaou Insames MCS-51 uwuuuas

U89 Atmel



A ki
(Tz)Ptot sopvee
T2EX;P 102 2 [ Foo (ACC)
P1203 B[R0 (ADY)
Prafds At QR0 2 AC2)
P1ags 26 [ P03 (ADT)
P1sOe 35 AP0 4 {ADY)
Predr 3 OF0s (ADS)
P17[s a3 [JPo 6 (ADS)
AsTo 2 QP07 (ACT)
[RXD)Fa0 10 a1 QEAVFP \
(TXDYPA1 O 11 wALETRCG
(HTe)Paz 12 o pFSER
T PA3IM1a 2OP27 4185)
(ToyPass 21 QP26 (A1)
anPasdis 20P235(A13)
RiPe Qe 25 [P24 A12)
FOPaz 7 23 [JP23 (A1)
XTaLz e n[P22A10)
XTaL o 22[P21 AD)
GND Qo 21 ;on(lla)

M 22 samamsiaunnesgiuves iy TasaouInsames MCS-51 lueynsy ATS9CSx

2.1.2 mﬂ%’am Timer/counter
v v v
M31%91Y Timer/counter YU NADeld 2 Ao TMOD wag TCON Iaefi
aa P a ' 3 &R v a Y] v ° \ [ A
TMOD WS Sawasauia 8 Ta luamisadideseauiald usnisyiaueenilu 2 diude 4
fina1el4den Tmuans ey Timer/Counter 0 tag 4 Dauuldiion Tvua Timer/Counter 1 144
9 v £ ¥
A159IUYY Timer HUZFUMIHUAILA 0000H uds FEFFH (lunsdl 16 99) uaziie

v v
1wasu91n FEFFH $11 0000H a21nams Tones Inadu

Gate C/T M1 MO Gate C/T M1 MO

mni 23 nanediadeg WiSames TMOD

Taofi Gate  WhifendnpuzmsnIuAuNISHIUYES Timer/Counter
ot 198enmsheamuserane Timer/Counter
M1,MO 191880 Inuan1591191U489 Timer/Counter
“00”  189AMIH19U IMUA Timer/Counter 13 9in
“01”  1Honmsau Inua Timer/Counter 16 0
“10"  AoAM3a TuA Timer/Counter 8 TAULUAINEA T
“11”  dm5y Timer0 wonlivaululnua Timer/Counter uondau Tasuenoon

a v aa 4 o
i Timer/Counter 8 1in 2 #2 S3enaes TLO 92 Id5uMInIugumsdalann



Uaoindia TRo lu3Taimes TCON uagiimmes THO Fuily Timer/Counter
g fndndanils a2l8sunsmaguerniia TR1 W3smaed TCON lunsdl
909 Timerl 1§un15ds 1% Timer/Counter] ngaiam

dn3imaes TCON 19muguA511197mve3 Timer/Counter WhiS3mAni A 8 fin

nsadndeszauiiala 3 laseadiedenIn

TF1 TR1 TF0 TRO IE1 IT1 IEO ITO

2 24 uaasdinee 1uSTames TCON

{ &
Taoh  TF10 uanans1enes Ia-3ued Timer 1, 0 92159 1A0 hardware Hasindes lay
Software
. a o
TR1/0 A3UAUMIIAIA Timer 1, 0 9IFAUAZAAYS 1AY software
IEI/0  4aadn13aumessnneIn INT1 uag INTO
a 7 y— a @ I'd
IT1/0 dadensiadyanadumss Swinnaouen INT1 tag INTO
A 3 ia a J =
MsISuaENYA Timer Muam1sanuaun lanla TRx lu3dmaes TCON TavnAuda
@ £ v 1 o y a o
TRx %zsﬂﬁu§naq%1ﬂssnugﬂ§'wm FutlumsIf Timer Tuviunaz TRx Tz lfisurinay

18&20 SETB TRx uazawsangamsieu 1daefids CLR TRx

= A ' d
2.1.3 NgUHMITOMIMUNSINBYNT
o 1 a (4 1 (4
Wums$vdefeyaiiazin suasu 1 lud drdesmsdedoyn 1 lud fle D, - D,
(] b4
91wezasia D, oonluneuudmudis D, TiSesq sudls D, msdsdeyaisasuuiidon
1 o 1 4 ] ' a
fodounnieiufie msdafeyauvuvuuannsedidoyaldisr Ao defidunnslddoya
¥y v 9 1 a’ A o ]
a3y 1 lud uadhdesdaiuszeslnag sdiunldesmodygrannn dullumsdawvoynsy
dieavsmsdedoyaiiuszey Inaq szsaulsendamodaananiiosnnizldmeedialoudivs
o o I'4 v YRR | A '
2 fu Ao medgyapusuansg  uamssudsdeyass Inannuiiissnndlunisds

t 4 I 4 ]
fiazda luunilvznandeiugumssvdedeyauuveynsu Tauiuiids Mcs-s1 1Tuddy

n13deas¥eyauuy Asynchronous

Wunssunazdidoyalashisuiludedidyapanimsudoudee 19ns
° Vo d YL Yt 3 P v & oa Y < d"l .
fmuamsasui lumssudideyaldlinumnu ¥uSendas 52111 Baud rate (bit/second)

smmyvvesdeyanldlunsfudauy Asynchronous Uszneudas 4 daudaudiu fie



[um—y
.

TaEuAY (start bit) Slving 1 Ta
tiadoyauuveynsy Tvuia 8 da

= Ad’ . o ey = =) =
UARTIVADUNIIA (parity bit) HYUIA 1 UANID il

AW

inlavhensetianga (stop bit) Hvwra 1 Ga
4 [V o 4
e luTnsnouInsameidesmszsudedoyauuueynsy  dalulnsnoulnsaimes
1 v ¢ ‘ ' S a ¢ 14 < & Y
wasdoyasen lumenesauuvuiudey  vimiuesiliglnselndeninesa Weulasdoya
g ) . o Y
wwpwulifuunueynsudaiinils (Parallel to Serial Conversion) #aulasdoyaiionniz

A9150019109 3731 Shift Register 30N

Tronsmitter Receiver
we | (1] [ [2] o
[0/ 0 1] 1]
0|1} ]1 i
o] [if [o] | leloltfofo]1]to] | o]
1 fo] [o] [ o [a
1] 1] [T €l
0111110 0
w™ | [1][0] o] 0|

MM 2.5 uaaInIsdedeyauLLBYNIY
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19200 0.052 ms

2.1.4 m3suasdoyauuveynsy

msSudsdoyauvveynsuduluTnsnouTnsames Mcs-51 unisludness UART
oglud dufudefveslulnsnounsamed wesneYNIUYRY MCS-51 9zldun TXD uay
RXD Tumsiudadoyalasvite 2 woglunesyn 3 fin P3.1 uiewn 11 Wi TXD uaz P3.0
13991 10 iU RXD Wosaeynsuues MCS-51 emnsnine iy full duplex 16 focuse
Sudedeyaldluaieaiu TaslumsSudedeyassiifmosdmiuiudeyalild

Register fidfgylumssudedoyn Ao SBUF waz SCON Fuihi3temnesfedlu
Special Function Register Tﬂaﬁﬁuﬁiﬂui’l'agam"lﬂﬁ?%ﬁmas" Serial Port Buffer (SBUF) 921311

b4
msdsdoyasenniavesaoynsy uazdemdoyanin SBUF Hwdumsiudeyannnesa

YT



SMO SM1 SM2 REN TBS RB38 TI RI

M 27 anelind1ee ¥ed3damas SCON

M3aA 2.2 LARSTIPDLIBIAMNIINGIUYDI SCON Register

1in Foila MIAU
SCON.7 SMO daden Inuamsfinau
SCON.6 SM1 daion lnuamsiieu
SCON.5 SM2 UEBANTHIIULLY Single H5
Multiprocessor

1 160n Multiprocessor 19 180 Tnua 2 uag 3

0 10N Single Processor 1%'155‘11%114%

SCON.4 REN Tamunulisunse lusudeya

1 WSudoyala

0 liSudoya
9 ~ d' Ad' .
SCON.3 TBS Yoyaiinn 9N szdsesn lillulvua 2,3
9 4
SCON.2 RBS Joyaiaf 9 szSuthunludail
A Qy 1 9 4
SCON.1 TI wihu 1 diefugamsdedoya 1 lud
SCON.0 RI willu 1 dieduganmsiudoya 1 lud

Tumswsudsdeyamunesneynsudesiinistlousldfustawes scon reu
Tasmsfimua da SMO uag SM1 iodon Inuansinulasspyae M vesnssuuazds
£
Yoyn

-4 d' a 1 d' P=1 a T a
e Tnua 0 wesadomsoynsy 8 in lasnisderziiouseniiasiialasdedia Do oon
lilAounen RxD uag litimsdednSuduudezds SWaadon (Shift clock) N19%7

TXDO(AWIF) 1/12 Whaesdayanaiuniniues Gilg)

v v 9
e Tnua 1 wesadfomsoynsy 10 i wiafludeya 8 da Taisudu 1 da wazdnduga
a { =1 (] ‘g rw A
1a wazannsoldsuulasnamsilumsdedeyaldTasiusgivia sMop 1u
Y] s o
PCON uazdnsi Jores atuesndwes 1
¥ 1 £
o Tnun 2 vesadfomseynsy 11 Ta utiuiudeyn o ia SaiSudu 1 0a uazdaduga

1iin (1B8 Henniwnldds Parity Bit) avmdalumsudedoyamiiy 13200z 1/64



10

o

YDINYY UMV %ﬁg‘[ﬂﬁuﬁu SMODlY PCONBaudRatelMua 2=(1/32)

4 = 4 e
(uidyanandinl) e SMOD=1BaudRatelnuga 2=(1/64)(A@NudTYa M

o9
4

WIAM) e SMOD=0 .
3 4 a =) ‘; ) —_ Qy
e Tnua 3 wesadeesoynsy 11 a wiuTudoyn 9 Ua Tasudu 1 Ua wazliaduga
a [ 3 @ A v
1 Samidoulvun 2 sndusasanuszdudiuia SMOD 14 PCON wagdnsi

Tores IWatvoslnimes 1,2

2.1.5 S TIMsaIvoyavRIND INDYN I
Tulnua 0 wag 2 Tensafmuasasinmsiudadoyald TaoluTnua 0 wiigns
& p 9y a =] P 3 9 P
baud rate= AUN oscillator 1598 12 TuTnua 1 923 2 199 AIVD oscillator ¥15A8 32 N
g A 2 o aa -4 A A
SMOD="0" LlaZ1 15878 64 7§ SMOD="1" Faaunsafmmualdlussawes PCON Tah 7
v 9
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9,600 12.00 1 ~7(F9H) 8,923 %
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desmslineuaussdyyadusesildnaumasiufinladiuddusounds  drdeensls?
a Jo | o ! o A a o @ Yo da n’/’ ~ A
misumesiUannmasiulalalinamdnggega Wsmuandmiudly 1 Hseazidon

aa 4 o dy
VBDIIWNADT IP ONU



19

1@ 7 19 6 18 5 10 4 1in 3 i 2 a1 10 0

: = PT2 PS PT1 PX1 PTO PX0

MNA 2,18 uaaslingee vod3seaos IP

PT2 (Timer 2 interrupt priority bit): 1%lunsfmuannuddavesmsdumesfaldsuiies
M3 lenes Iaansemsuathesulnwes/ wniwed 2 sefimwizluwed ATSoCS?
1 d’: a :1” a o9 4

unzTueynsy ATS9Sxx winiu faflennsamauazindosfrenssuumsmasoning

o o @ a Jw (&
PS (Serial port interrupt priority bit): 1%'1uﬂ15m‘Huﬂﬂ’J’lﬁJmﬂQj‘UENﬂﬁE)um@ﬁ‘lJﬂ
dueannnmsiunSededoyamanesaoynsuneluylulnsaou nsames MCS-51
ANIDAUAINRETABNIZLIUNTIN I TONS
PT1 (Timer 1 interrupt priority bit): 1% lumsfmuannuddavesnsdumesfaldswiio

< ¢ c SAE WA, a 2w
9ams Tenes Waalulnwes/ nmiines 1 Saficwisamaazindeddrenseuiumsnig
FoNILIT
PX1 (External interrupt 1 priority bit): lHlumssmuannudifayvesnisdumosdly
[ A [ A g) @ a dy a J9
puoINNTy I eueniitlowd g INTI Sefiaansamsaiasndeddonscuiy
4
MINNYINLIT
PTO (Timer 0 interrupt priority bit): 13lunisfnuaanudWavesmsdumeiSdsuiios
v Y

nnndgananesueniifoudmdin INTo Safliousomauasindeddenszuumsma
oL ITeH

dmivia 6 uoz 7 vesivmmes 1 lulinms e dessmualiisu o wue

2.1.9 MIMNUASIazHINATHS (Single Step)
9y
Taseasumsdumessilauns 8051 Feldcusanaaeu Isunsudug 1adems
o N R Y ¥ A dw 1 & , Ao v o
eunazmdaenna 1 liugs  msdesvedumessudee liseuaussluvnsfisideinay
SumoisUaluszanussiumamddydontn Sueshineuauomssiids RETT sunt
U { L] Q'I [} é o @.’ L Q’J’ - Y Q’I’
sdadesiigamida ldhou uddanileddnnldsunsy  duhulumssumealdasy
2 { o ' ) ' v [ { ° Rivo. 0
nite dwniduse luemsoSudunlngld sunhedetestign ldmauluudmitesade
[ 2 Aqw s Y v dy A o 3 &
vosllsunsundn mandiedildalss Tomfvesdnumzausui Ao msrouuuunSiaends
vy vy v
Tumeudroms Tsunsumsumessld meuenluudazeds Mueniindssedudt uas

k4 t4
TsunsuuimsBumesSildee Iaugadaesiadelil Ao
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1 v

INBP32,$ ; Msefiflaundt INTO szishgszauge

Y

vy
aA '

JBP32,$ ; Wsefiflaundt INTO szdhgszudm

Qv 4 3 (-] A o C:I
RETI : nav TRz iaunilsids

o A %

9 [
Aniudn INTo Ml p3.2 Sndlusedud FRges U TsunsunsuSmsdumoFng
o 1l a a Juv o v Ao ¢ A o

Meven 0 uazeednsegh lsunsumsuSnsdumesind wad INTO sxliWad (Fodr >
0. o g QU o o G'I L o { L] o é

qu > A1) asduluezdheudids RETI wagndu ldTusunsufinadeueg uazinunils

o w - | a a Ju ] v A v o 1l

Adaaznduing lsunsumsuSmssumessnd Induazsesundeziifadgnlmifin p3.2

o L o o 3 ot v
ﬂ']i‘i’l'l\?']uﬁlNﬂTﬁQ‘Uﬂ\‘iIl]ﬁllﬂiil‘ﬂﬂﬁﬂﬂﬂ%ﬂ?UﬂNﬂ’Jﬂ‘WﬁﬁV]‘U'] P32 1uttﬁﬁ$ﬁ“ﬂ

2.2 N1392NUUYINNIAINDDAIY FPGA
lunssraunseeniutnes Tnevia liniedsuneumsomsianafiusunouses
1. System Requirement
2. System Design
3. System Implementation
4

Testing and Debuging

5. Documentation

ATVIUMSIT System Requirement AD AISHIANNABINSTUTIADINTITHI192995
ozl wshnuednls uaslieniynedislsthe nszuauntsi System Design Aomsonn
Lmuuasm‘i‘%LLﬁ"lsu’i]ngmmniwsfﬁ"lﬁ’miui‘i"‘umu System Requirement i
System  Implementation  tod3193993mu i Idpomanld  deldresfidosnsudisei
Testing and Debuging tNeviIMsyAey tazuflvases Whaugndeslunsdiniiilym

ifuﬂauqﬂﬁﬁmﬂumsﬁw Documentation INOT3198AAITOTUBAINHYDITS T
RNIILTYLA

1. TUNTELIUMSBBNUULIN9SATABARIY FPGA  BUINTUABUMIHA System
Implementation @4 Testing and Debuging  1AB¥129 "lﬂuﬁ'aﬁafuﬁaumsﬁmuéaﬂq nane

v . vy
TUADY AINTN 2.19 U5 1eaziBendneil
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B Desigm Verification

Belmnvioral
Simulation
Design
Sy>uthesis
== 0 ] Fuactionanl
bt | Sunulation
De o  Static Ti
Implementation ~Analy

!

Device
Programming |

v b4
M 2.19 uﬁmi‘fuﬂaumsaammmwmwaaﬁw FPGA

2.2.1 N39ONUUYINNS (Design Entry)
) va an c{ 9 9 Y aq [ v
Li‘lumimmmmﬁnumamqﬂsﬂimaa‘wﬁmmsmwmaammummﬁmsmm 19U
- 4 2 :
M5@oURBAIE1 HDL (Hardware Description Language) F¥99199218 U011 VHDL (Verilog)
AIMNN 220 M30A3T19299IRWITAIINARNGIDS (Schematic) ST 221 MielEoudiy

UHUQUADIUG (State Diagram) fHan 1 2.22 1o 17 182995818 09M5

T3 Xilinx = Project Navigator - C:WesignVallAdder{alfAdder. npl - {HaifAdder.vhd}

N ofe LP uem Picged Zowce Bocess aydov  reb » | "
DSEE Y o %Al @O N By | o | <] e

T IEe e el e & S T

= use= IBEE.STO0_LCGIC_J1464,ALL:

3 u32 IEEE.ST0_LCGIC_ARITH.ALL:

- wae IZEB.ﬁn_LC-itc_mﬁrmb.LLL.‘

k]

-

7

2

2

10

1 2nTtiTy Halziddsr iz

2 Pore {( m : An mAra_logies

2 b 3 in erda_lags;

1Q Aum : Out st lugicr

13 carry 2 our srd lugicd g

14 and Halzaidoary

17

13 Aarchitectuce Behovioral of Halfddd=r iz

19

=) begin

<9 3t <™ a xor b

22 catk? <= a and b;

>3

== 2nd Fehswlioral:

23

b L .
" (A Hebastervha
Fee Hep, treasFL tnzzcd 30 -]

T

AN 2.20 LAAIMTOBNUUL995 1AenN15IRoUA8A1:1 VEDL
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£ Xilinx £CS - [multiptexor.ngr]

B De LR Yem Wrdos teb i
DBHGTE e R lmaxXx i@ (Sc"mam £w
I REE A - i
o | J 1
L0 P, o T
= cd =4
——~—1{>o :
= I )
o= Z
= _l_/
& wulphnrnw[
E’E&; [2314.3419)

M 2.21 LLﬁ?Nﬂ'li’e)ﬂﬂLL‘U‘l.I’N%ﬁIﬂEJﬂ”I'i’J']ﬂﬁQ’N‘ﬂi (Schematic)

State Machine Wizard BB @ v mE x|

Select ths appeaance
of the state machine.

~ Shepe of state machine —
€ Column '
& Mubi-Column

C Row

€ Geometic

¢
H

~ Number of states (3..16]-]

¥

Covd. |

MW 222 4AAINITOBNLLYI995 IABNSIVEU State Diagram
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2.2.2 msmaﬂaemwsﬁeammu (Design Varification)
Hunsihifa (Code) VHDL (nie Varilog) 4899995919901 13839957109 AULY
Tﬂﬂ?%'amﬁma%s'l'ﬂ‘ﬁmﬁm'mﬁa‘ummgﬂé’fmﬁaaiﬂmﬂmﬁ‘mmmsﬁmu T lalezdl

N391899M5919U U 3 sEaufe

2.2.2.1 Behavioral simulation ‘
o a [V 1a K & [
!.‘ﬂuﬂ”lﬁ ‘il"lﬁﬂQLﬂW”l&’Wi]ﬁﬂiiﬂJﬂJﬂﬂ’N 29 IﬂUEN ll‘lJﬂﬂﬂ\‘i Iﬂ NI NUDINS

A L4 o 0 dy k4
ms“lumalﬂmmu VIABIMINMNULUBIAU

2.2.2.2 Functional simulation
Aumaihidalusedy RIL (Register-transfer-level)  ¥191289015%191U4D

ATARUMIIINIUNTADU I lUFans12 12995 (Systhesis)

2.2.2.3 Timing Simulation
iums$raeemstuii IndResty Hardware Wannigaiiesnndiums
° e { a J Q’l’ dyw ' o Y a
hdeya Timing fiiatulu FPGA 111% duneuiiines 19ouiimsnaaonsy FPGA 53¢
nioldmdeRanmalunsdifinisiiameseun FPGA lugndeumlounain1§91n Functional
! . o o a ° A o a °
simulation  Tnevhmsaindaygraduwniass  medeuldfuteesfeenuuudarins
[ 4 ' 9 =) 1 £ 4 o o ] .
ATNIRUTYY NN IIgNADY. W30 lilasldaeriigiin0smswiamn 19y ModelSim
AN 2.23
v <3 9 aa v o 9/ @ o
adhe lshmulunsadhossataeadie  Taesieg Wheenuuusines $1aeeams
° ' A4 g9 19 a o Y EY 'Y g
Tavensesiouie lnilvinsssfiee nuuuamsovhan 1destegndes uddusiuaees
v 9/ (=Y o t:i vy o o v 9y o
w9 geenuuuenn lulianuduiufiezdesiinesmsiiciuvenssudesisla o198 Ui

MIFUNTIZH99T (Synthesis) tagh 1a
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MW 223 HEAINI 189S HINIUYD92993

223 MSFIATIZIIIN0ONUUL (Design Synthesis)
4 s P
mMIdunsEHaes Ao mswlasldeliifuaseslusedine (Gatelevel) Faazidiu
9
Netlist ¥990AA N9 TH399s nsdamaziasesiuszdesiimaszyiniu FPGA wSe CPLD
g a U { ' a g (Y "
yoduanunsmnanuiui it omstloudmisiivesane 1WauTdsunsy Synthesis Tools
@ 9 v A Aac [ d yr 9 Sl i
vdgase lddenitmsdunsizriaees ldhdesms  optimize  wuvlaszning

< A 4
AU LASHUN

2.2.4 Design Implementation

fumeuiilsznaudas QREIS INRLP msmqﬂﬂsnfuazmsﬁ}auﬁaﬁmunpm
(Partitioning, Placement and Routing) 8191 Taeaz 14 Software Tool N5i929955 uA151
wasfldnnmsdunsedudauniaiiuisesdeny LﬁaﬂﬂﬂanmiuTﬂﬁaﬁ%ﬁwaQQ'ﬂﬂﬁff
FUARE) ﬁazjmﬂ‘lu%w mm'fuﬁmﬁ%mﬁzﬁdmas'smafnifiaﬂq ﬁﬁﬁumuﬂﬂﬁwﬁwz
munzawdiqa o wdalivinsSensedygaieg meludwiidaeiu Foyaii 19y
Funouiton1dnen Design Entry Tnsassluns@ifidiu Schematic ¥5o91n Design Synthesis

lunsdindu HDL

2.2.5 M3l sunsudioyai195asBn (Device Programming)
9y ]
ms llsunsudeyariuannsad 1@ Tasmsih IddinanSy wulWditumwana bit
: S 2 4
(IWddoyaasesves FPGA) 1149105 Implementation o1l Inanassn Tavldiasieq

‘§ o oy
Tdsunsudarihun Taammiz nsee1eldarni lnaandiad g
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2.3 VHDL
v 9 aa LY ¥ A J 4 s
ANUFUTRULDzIIIAYRITEUUATADa luTagiu Idunduy vy dawaldTinas
o A s A & ¢ s 4 &
ineuwumesedwlumseenuuunse cAD wnldluvviumseenuuuaifaunsiivay
v W a 3 LA adg v = [ 4? A ° 9
unu dnvivginsaliazisnsesnuuuivity Agawaniunuiessduenruazainls
v W é’ ) [ 4 4 4 T
nudneenuuLINnIudY dimSunussenugunsalersauis (HDL: Hardware Description
X v & A > o [ ' 4 4 ] [
Language) fiilunSesdoatimilen 185unmsianmnedeseio ATRE PO RRESTESTRIER

vuumMIvenuUusTUuAdneaiiulileseddse Ansam

23.1 oeAdszneuiiugiuyea VEDL

amuuiug Al lunsyssneisesdilsznouves VEDL szalszneyldasday
fvuamsi¥eudo (Interface) izdufmuAdnYaEF A asnssY (Architecture) Tnglu
MsusITenMsdeuRe I uALR IS ENTITY udanmudasioussesdtssnoniniumy
e 1S ungdamezdiuntsussesfiomesansdadesunn - ewiyn veseslszaoy
drudnuazmoueNgu 9y Ha aamginennsosand W lud i dsuiu Tudaves
msfmuadnsaFnilaonssuesdududaesh  ARCHITECTURE  Safiudnidild

e L)

Y o 4 9 A o J g 1o
VITIHUINNININIUYBI09a15ENDY Tﬂanummimamu%zmuaﬂﬂuﬁmumgmaumw

U

h.

4 a 24 Y Yo ] A 1 04 o o
DINAN LASHITNNDTOUE ‘Vlylﬂﬂ']ﬂuﬂVl'ﬂuﬁquﬂﬂﬂﬂ'ﬁﬁfﬂuﬁﬂﬂﬂﬂvﬂﬂ 2.24 UagdInsy

MU THNTINVD89AY5LNBUIL S UAUN SIS BEGIN Hludy'ly

ENTITY component_name IS
Input and output ports
Physical and other parameters
BN Narpkdtopane] : v AN 5%
ARCHITECTURE identifier OF component_name IS
[declartion]
BEGIN
specification of the functionality of the com-pbn'erﬁ'
in terms of its input lines ond as influenced
by physical and other parometers
END [identifier]:

1 ° &4 .
MmN 2.24 Uaaamsnmruamsiyeuaauasaa1ilaenisy
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2.3.2 MWUVUMIIVEU Architecture Y93 VHDL
VHDL finmuuunsSousg 3 Amuy
1 Structural Model M5031182993 o149 Tugadie wideudesy
Tfulaseadenielu
2 Behavioral Model M395119M 5119119093995 luseduandnnm
3 Sequential Model msesietunoumsenTneld
Sequential Statement 1191UNAL i'?uﬂau
ﬂ'a"11Jf:fnzL‘i‘luﬁ'gafhamiﬁﬂuTﬂmﬂsmﬁaa%mmq 95 RS F/F Tatld Architecture Hiunnang
fiu
Structural Model ul: nand2 port map (set, q, gb);
u2: nand2 port map (reset, gb, q);
Behavioral Model gb <=not (q and set) after 2 ns;
q <=not (gb and reset) after 2 ns;
Sequential Model process (set, reset)
Begin
If set = ‘0’ and reset = ‘1’ then
q <= ‘0’ after 2 ns; gb <= ‘1’ after 4 ns;
1§ i

End process;

v £ 4 9
dmsuniuumsWeuisiezidenlaiu Jueghuanuming auveseiamny
a 9 1 1 [ VR . = O dg (XY
i lsmmuunden ndwinldeglu  Architecture  Fafsafufivuegiuany
v
v @ v 1 < 1 @ o XY @
mangauguiy  szfuhluidazuuuiyaduvesiatiueaie 3 wuusldasns
=} Y
mileufiu
P=1 a o W 3 d’w 9/ 1 a 9
Sequential IM58FU1 Architecture IWHSRUTUARUTTAIY 191104 Taeneuda
A Y < a Y o o = a da
Tusunswitegnelu Architecture Huezing process n¥ouqfunnussia (miloulses1seiis
A v o Y 3 A aw 5 o = I~ ~ o
MIweNADA YA INAUININL Wolldyay input Aalandeu output Aesimsuleney
E4
Y <3 ] 3 1Y [
Ui 92l delay Aifieaiinmion) uAlLY Sequential susnvzuosiiudunouldlneld Process
[ v =
Statement Ao 11/ TuTisunsu dau Structural ATiN15A9 Component NAND 11920918

A v Ao [ ’ < a a o a
MIrouADIFALIU 19U Behavioral uuﬁﬂTiﬂﬁUTﬂﬂmﬁNUﬁﬁZﬂ‘Uﬁﬂi]ﬂLﬂ‘Vl
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2.3.3 MSsMnUaNIFoNde
[ v
msfnuamsiyendediuszduuugavesmsosniuy Tagluszauiidosivua
¢ o Y a [ Y] L4 A [V L a & =]
wosadmIuMsAndefuesdsznoumenendug  Asdeselunmi 225 Fufluuden
A 1] o -7 Qo L\ Q a
lazunsn  wozmsusseemsiyeudevesesAlszneudmiudinedygionnim Iy
QI N ] o 4 4 A o
VFTALINVOINTUITNIMIBNAD WUMIMruaTouesosnilsenoy  semmuadiy
o 1 4 v S v
clock_ component A1A28131 PORT uazsevesnesnagnieluraududu IN uag out fu

msfimua nuavesdggnaldidudunmnienniyn uag BIT Hunsuaasyiinveatoyn

CLOCK
en ——m| APackaged |——p= clk
Component

ENTITY clock_component IS
PORT (en : IN BIT;ck : OUT BIT)
END clock_name;

M 2.25 AU lADLUNIUIRL MIVTTLIWMIIFBUABVD clock  component

2.3.4 MIMABANINUVUNSUTSENE
9 o 4 v dy 2
MinNMIhauvetendsznauszgnussotenieludauil - elumsussasaunse
v 9y
Amuaavesdygime iy lumenyesdunnys o lunmveesdlsenoudug viossdes
v v 3SVNY o o v a 2
BENTIWAUN A AIRI0E19MSUTTENEYD clock component TuA W 2.26 Faflumsussene
a a Aa ¢ & A A
Tudewganssulael en Wudunnuez ck Wueniyn PROCESS ludflFlumsSudu
dmiumsussneludanganssu uazniolullsiwasimualyd perodic WudaualsiTis sy
duiiu "o Srdayana en Tanilu "1* agsin i uls periodic gnADUNELY (complement)
1 d o & %4 o o o Q'J o Q7
oz iy ok Fuludyameninm uazdmiudmds WAIT fmualddyanadiom

nawiny 1 Tulasui
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ARCHITECTURE behaviorad OF clock_componert 18

BEGIN
PEOCESS
VARTABLE periodic : BIT := '0%
BEGIN
IFen="1'THEN
periodic := Not periodic;
END IF:
ck <= periodic;
WAITFOR 1US;
END PRCCESS;
ENDbehavioral

M 2.26 LANINTUTTIIWTINGANTTNVES clock component

23.5 HiamMIonUUBIRNINGA

9 1 v ~ Lol ~

YoyaAe  aaensulilsunsudesiidiulse TemidemsBounmuuumsyssae

an 1 A ' 1 1 T
ssvuadnen munsanyBludmvsumnfa Femhenseenuuudieg Wy mitemsesn
[ ] < y

WUV Entity vilaeniseenuunanilaenssunie nidomsesnuuuuininidug aunsaden
9 4 dy Y Q’I‘ A dAa o @ A o v v
voyomati WIF1d  wenminudsifionifuanafemathamuuuiassueeg @y
gunsalnasgiu 15U ledinszna 74xx (h:du) wnnu 3 lunmassuiinneiinnauauise
Wield  ednAudauiininessuseendly 2 daufe  mstsemaufinns (Package

2 ) . LT < b2 .
declaration) 110z daUv@URALANNG (Package body) HipsmauRninagnaieiudiugiuuen
v ~ 0o W A U g A o <] S‘:f‘ 9 = A
ANTINDBAMNATHUULA  Maslouey azuumsmiudinne luUliue desiimsdon o

a ' 2 o °o o
nsededudnon Falunw VEDL anse nszsinlddeyndads USE

2.3.5.1 PACKAGE DECLARATION
1 Aa o w A = 9 v o Y
aunuaudyhgavewnning (weslusvesnmsii i 19nasuen)
Tuddrumsdsemeausinng wiosnnidludwildimuaievesdsfiszmeedaiely
o [ o =] a ] y
wimny dwmsuih ) idnevendvesuiininues alimsdszmadelan ludwusdiuinng
[ [ [} <3 o 1 a (] o
us higndsemaludaumsilsemaudnneseildm  uaswganssu liawsori e
1 4 a v A A v I q 3
TudaenldgauSoudion I fudeiinlsz maliluduvesmstszne Entity Ao yaidoude
i {a 1T @ o’l’ o < g
nyonesafilnihiidadefuTanmewen  aziiulasialudufnnesuisoaisin1elng
b4
litududeslidwed  wazdiansaih i Founnamuuuniouenldsy 196wy
a A o ] = [Y] (] dy [~ A To 9 a
Usemeaiia (Type) wiedgyanu wuedudmusduinnf luidudesdiduvesms

v
1 -7 | 3 (-] A
Uszmeaudinng uauinmnaiuee lanwsarh 1 19nnamuuanls
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PACKAGE package_nome IS
Package _declarative_part
END package_name;

M 227 waaslassadena llvesdrumsilsemauinng

2.3.5.2 PACKAGE BODY
A [-] Y (-] Q" { % o
Tassadudalsenoudlsdumdanldusseneflensumsyiey 99
il 2 A P, '
Tilsunsudeniionans  Feveveslsunsudoniug  dgnilsemeluudaluduvesns
a8 < ; dig 4 = o ' A
Ussmsuinine  szganuPBludiuvesuefufiming  sisilsaudamsmmunasingiiane
[ 9. 1y A A 9 v 3 o v v
ouldunmnsfingnilse mede Prouludanvesnmsalss maudinng sazgnimuasi ludiu
dy < 3 [ dy =1 =3 to ﬂ 9/ =1 FY [
voueAuNANY  neuuludiuvesvonunnnede U ulludaestl  d1ludauveemsisemer
| = A 4 ' Ay P a d a <
wnnne 1ilms YszmedonduTisunsudos vioainsf ns@euuedufinmnoiuszsiylyl

aunguaRsaaslunIng 2.28

PACKAGE BODY package_name IS
deciarative port
END package_name:

v t4
NN 2.28 LLfTﬂ\?Iﬂi\?ﬁ%‘l\?"ﬂﬂ\?ﬂﬂﬂllﬁﬂlﬂ%

2.3.6 1I18N1500NUVY Configuration
v A [ g aa é (8] =] ~ ]
AnIIUNULAINIszDUAIRamnuDUHie I hzdiues IsAamezauisedinuie
; a p L ¥ , S -
MIBOAUUY Entity IAiesnilafeaviniu Felumitemseenuuy Entity nilanieiionaee
] b4
tanilaonssuiidiumizesedldnatemize dnfuszdesiiviiteniseenuuy  Configuration
wueRMuams1¥ Configuration ¥09M31seneY Entity funiiemseenuuuaailaens sy

v g 9 [
niwla Winieiu

COMFIGURTRION identifier OF entiry_name IS
Contiguretion_deciarative_part
END :

M 229 waaalassadelaena llvesntieniseenuuy Iasuuy
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2.3.7 Tsunsueion
msldferdunas Tns@weslu  vEDL  uSovldfumsldTsunsuseslumsidou
v . ] v
Tlsunsunendugeian  luifigndendumSegaulasunaslasTilsunsugesenseziinge
lilinadeaiauaiTaensedld  wu  Sldsdduumumsnseiluaumsyduieiinode
a_ a dyq9 ' a a Y A ° '
299500909399 Tuvazndlglusunsudeslumsn/feusiiavesdoya nislumsdmoandm
1 ' v y o &
msnyanawdine hilwedeInssadeveseriamnd ami 2.30 uansmslFnsSwesiive
wasudoynwila 8 Sadlumnawdy uazawd 231 waaems1dflsisuTaosmuald x

Wudusaila Saumumsnsgiluamumsyiu

TYPE byte IS ARRAY {7 DOWNTO 0) OF BIT:

PROCEDURE byte_to_integer (ib : IN byte; oi : OUT INTESER) I8
VARIABLE result: INTEGER =0
BEGIN
FORIINO TO 7 LOOP
IF ib(}) = '1' THEN
result := result + 2%

END IF
END LOCP:
oi := result:

END byte_to_integer

AN 230 wanams ¥ InsGwes

FUNCTION £ (a.b, c:BIT) RETURN BIT IS
VARIABLE x:BIT:
BEGIN
x 1= ((NOT a) AND (NQT b) AND o);
" RETURN x;
END §:

M 231 ueraems leiensu



31

2.3.8 Tonlosisines
a a A o A Al o a a
MIVsTNeFINgAnssuluay1 VHEDL Tdaduiiunsnse lowlesismesniasin

wazadiamaasisudmiumurendsna lgen i 2.32

PREDEFIND OPERATORS

LOGICAL OPERATORS : NOT AND OR NAND MOR XOR
OPERAND TYPE : BIT BOOLEAN
RESULT TYPE : BIT BOOLEAN

! RELATIONAL QPERATORS : = /=< «=3x
OPERAND TYPE: awytype
RESULT TYPE: Boolen

ARITHMETIC OPERATORS 1 + - * / ** MOD REM ABS
OPERAND TYPE : INTEGER REAL Physical
RESULT TYPE : INTEGER REAL Physical

CONCANTENATION OPERATOR: &
OPERAND TYPE 1 ARRAY of ay type
RESULT TYPE : arrayof any type
RESULT TYPE s+ array of any hype

MNN 232 uaasaadniiunsu VHDL

2.3.9 IWALANUNITDMNIE
a a G4 Y U a
Tusesdifinnselindginsainng dezedluanminseundouaue (Always Active)
(] v ] b4 [l
uazaziizesvesaudedesluyngmamesifneiuaye VEDL dunmniilasums
PONULUN NG 1A eI 0UT TN IWLLIY uazmisResiuvsIdMSIMITaILYes
gunsal Idecregndes msusseemshauiegmeludiuvesmsusseneaailaenssy s
o A @ ~ @ A L £ A o o ¥ o oo
Mshaunnieumsestuaue  niewdiud llswadslinshaumelhudusuudsusided

é L e o b
am damniivans Tusisaegnielu Tassasafeaiu vaq Tsafezinau luwdeng fu

2.3.10 dayayauazemls
dyanaddnuusduaioudinaneianinldlunmsdeiudeoyn  waziiSesvos
1 o 3 v W ¥ @ 4 L)
naudnhedestis miftmuss Itfudyanae 19dadnuel << lunsdes uazanse

T9fds AFTER efmuagienanlumsdaruaivesdaygin 91 w <= a AFTER 12 NS



32

< o ' o Yo [ ] a =1 EY Y
nngIMsimuamdy s a iy w ndennnat muly 12 nTBui lunasedud

wlsiidnynzdlusioudinaildlumsdeindoyn  uazlfidesvemnadunfoades

Y 1 { o o ¥ o W 1 I
Ferunlsezgnlluduninshondhusdduidaduly Ao sfined uas Tus

o [ o ' .Y [ - 4
e dmumsmmuan iiudulses 19dydauel =

2.3.11 oA vo4 VDL

1. Mmuuuvesnndishleldie

2. Tlnssaduvesmufiannsad§un/eulyishdy Hardware 180
3. # Statement 1 1§a10gMa10%7

4. 13000 AUULIUAWULL Top-down design 14

5. ﬁLibraryﬁ'Nq‘Iﬁtﬁaﬂ“l%mu'lﬁ'ﬁﬂﬁaammu"lﬁ'éw%m‘ﬂuﬂﬁzTﬂﬁfﬁﬁia programmer
6. MIVBALLLINTA NI 1A Tnedne

7. HolimsudlavSenlfunnlassasannsodildTnshe Mo Tusunsuaseslmiag
T lidesdnrsulfeuwnlas Hardware

8. mnacey lusuiudomaneeiusesesaawnsaldng Simulate naaosquadng

a PR v A '
ﬂlEN'Nﬂ'iﬂLiTE)?JﬂLL‘]J‘U‘lﬂ’J"IQﬂﬁENﬂiﬂvhJ



unn 3

MI9BNULLNAZIBTNISAUNUIIUIDY

3.1 PM5PONUVVINDIADN0aN ]y FPGA

3.1.1 MyvenuuuNesAsnealaely VEDL
1 3 aa { :3 2 ]
‘lumuﬁmi‘luﬂﬁﬁ%’ma%wwaaﬁﬁ’mmsmumiﬂﬂié’f'mm VHDL %4 Latch,

Multiplexers Wag Tri-State Buffer iudu

| Xitinx - Project Navigator - E:PREO Nemustemustnpl - [mse2 18] " T, e ) 0)ES
Mmrmvmmmsanahmwhdunw . » -8 x
L = i S U
Dl @ |xy IEN% \‘?,;’«\EE .~_¢?|| : e % |0
""""""" —— S 1 library IEEE:
Soircw: & Project 2 use IEEE.STD_LOGIC_1164.ALL:
- a u:.wilsaa “ 3  use IEEE.STD_LOGIC_ARITH.ALL:
5 4 EEE.STD_LOGIC_UNSIGNED.ALL;
= [0 creul fpga_v2 (chewt_fpga_ V2sch) piy o o 24 3
2 'EM( P ‘ME;] 8 -- Uncomment the following lines to use the declarations that are
m - :[ GM 7 “- provided for instantiating Xilinx pPrimitive comwponents.
% ma218-hehavior J"&"&_&c’gﬁlm 8 --library OUNISIN:
mux_con-behavior o ? .all:
=19 i_s{_dmuse (Tr_St_Drmusx.sch) 1: use UNISIN.VComponents.a.
V) demuscbshavioral (demuax vhd) 11 enticy mux218 1s
= [ ibudtbehavioral ubulf.vhd) 12 Port ( a : in std_logic_vector (7 downta O);
0 vbut.oct 13 b : in std_logic_vector (7 downto 0):
‘l Al ’[— 14 q : out =ed |_logic_vector {7 downto 0):
'cmmlusrmm T Loy viow 15 sel : in std_logic): |
10 end mux218;
= ——— EE— e I T
P for Sourcer "mux218-behavioral l; 19 architecture Behavioral of mux218 is
v 19
[  AddExisting Souce —
[ Creata New Source 3 E3 a
= ff  DesionEntry Utities o .
cfc,mswswu :: q <= a when sel ‘0! else b;
Lounch ModelSim Simulator~~ —
VVmmeadLangFin ;; end Behavioral;
B View VHDL Instantiation Template
= §#  Use Constaints
& Create Timing Constraints
Assign Package Pins.
FR  CresteArca Constraints 4 n i
o) AN _ZA | P 2
B Process View l A mo218

x| Release 6.1i - arwz G.23
= Copyright [c) 19952003 Xiinx, Inc. Al rights reserved

ForHep, prossF1___

m"’s’@ B 2 Windows Bxpl... ~1 Buvt 3- Marosoft... | B Peper furt 10duve, | B8] vl 2V1 - Mironns

‘!f__jq-l),\(:nnsnleﬂ Fndmﬁn R h )\ /
e e : — 1;15'@57 = :— —::-:::z::_!:«,::

MW 3.1 LEAIAIDE192995 Multiplexers Tag1d VHD

3.1.2 ﬂﬁi)'é)ﬂ!!‘ll‘lnx‘lﬂiﬂﬂﬂﬁﬁiﬂﬂﬂ]iﬂ'lﬂﬂd?dﬂi (Schematlc)

“lumuuﬂvvi‘lumsunwmﬁmaa‘n'lﬂmnmiwau VHDL uag91n Library 1

L‘%@Nﬁ'ﬂ ﬂmﬂma 5AN ﬂ’m./lﬁEN 13



34

EXII!&E(B"-[&MmL‘m]" R i = < L:J@
. - & 3
JC X f R QK> memliewi
I 7 T ©
Qrientation
[Retstea =l |G | e e | 8 e 7T %
Symbelofo | LW amimnyr  conoim |
Ready i o 11490,20%2) spatan2
M_"B:@:"":‘ 32 Windows Bxpl...  ~ | [} Mcrosoft Wor... ~] |9 Xlinx - Project No... FECTS 101
d' v v 3 -
AMNAN 3.2 LLﬂﬂ\?ﬂ’JﬂﬂN’N‘i]iIﬂ?Jﬂ'li’J”lﬂl?N (Schematlc)
rbare ————(j
g wy ~—Tree ?
4 H
bz —7
o) Yol
— oy I
5.1- ] Ul ey 174 - 4
nu218 §F°
= va ora e é——m
L1042
L 0va o = e
mu2
~— .
— L l—g
mu21s
)=t 1Y
et ]
s w_cor
== ) [ =
(s S Y
[y e
Loz s LT ==
e [
s L —>

MW 3.3 uaae99snelu FPGA



33

NN 3.3 181531912995 Multiplex 1ag Latch 13w Taoaees Multiplex
wnAAudae PLO woslulasnouTnsamesdafi 1 &1 pLo u o wihon gy
ALE uagtindeyoveslulnsnoulnsamesdan 1 Teedaaia ALE nfudhwei

9 ¥ a v a [ - v o & A 1 A:i o
N52AUNIT Latch MiAum Address 1011314 lumsAndetumitennu deaeiidmiivi

9

{ 1 1 5 1 [ v { LY { é v S 1
mhiilumsiieniidadedumianuimouendan 1 uie fi 2 Sedmnununisaese

numizsanuddeyameueniiumsinerdyanuonu RD, WR, PSEN weslulns-
o A b do A A
AouInsamesAa 2 uag RD, WR, P2.5 vodlulnsneuInsamessan 1 1nldlumsiden
' a 1w v [ o A o A 2 :
NMWANAADAUHUIIAINIIMYUBNAIN 1 '1'7?'8') ﬁ’)ﬁ 2 Wﬂ%gﬂizﬂﬂﬂﬁlﬂﬂ Logic Gate viag

FUANIADTIWAUAININA 34 Tasd) Truth table a9815719% 3.1

(s> 1,8 A\
l AND2
Y b —
2o — =

ANDZ

7NN 3.4 UAAINITAILANMIARABALNHIANS N IOUDN

1 A . 2 o ' ° -
spuhifilewiynves  Multiplex — daihifadeyavesmizonnuimisueniug

v

dnuaziiuiadeya 2 Aemadilemaiamssuiuvosdoyald foenuuudeldiiy Tristate

£

]
=1

Buffer nTw"hJLﬁaﬂmﬁ'umﬂuﬁmmi’fﬂﬂgﬂiﬂﬂﬁ Tyanaildnsequmsiauveaniioe
anudineuen waz PLO vedlulasnouTnsamesdai 1 Wudmngumsiamives
Tristate Buffer

M3MUYDN Tristate Buffer TOWHWNYSY Multiplex ﬁuﬁTamﬂﬁmﬁumm%gaﬁ
fluemiwnves Multiplex Muideyavesmizanuhimevenluaneamseiudeya Tristate
Buffer ﬁzﬁ'mﬂ?’ﬂﬂ%sv‘immﬁaﬁﬁm&ym WE i <o FuthiFoanamsFeumisanuh

{ 't o I'd e 1 (]
mouen Tagluan1izi liviunueiynues Tristate Buffer wiilumaudmumugs dau



36

a

4 v ) ;4
ondaadoyaiTomasuiudoya po veelulnsneuTnsames Tao Tristate Buffer Hiftand

o A a o S é [ 4 ] o ~
Weshodielidyane oF du ‘0 Fafludyanamssmisanuiniouen e
deyaen PLO Yhmihiidendifieninnesn po veslulasneunsameifai 1 niedadt 2

Ta8T Truth table 799151971 3.2 was 3.3

M1 3.1 UAAS Truth table ¥992993MILANNITARABUMIIBATILS N EUEN

INPUT ' OUTPUT
PSEN 2 RD2 | WR2 | P25 ‘61 WR1| OE1 WE1 | OE2 WE2
1 1 1 0 1 1 1 1 1 1
1 1 1 0 1 0 1 0 1 1
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b

; Define User Register
COUNT1 EQU 020H
COUNT2 EQU 022H
; Main Program.
ORG 0000H
MAIN: MOV TMOD #021H
MOV TH1,#0FDH
MOV TL1,#0FDH
SETB TR1
CLR P1.0
MOV SCON,#040H
SETB REN
START: MOV DPTR,#HELLO__TES(TI
ACALL TX_TEXT
MOV DPTR,#1000H
MOV COUNT1,#00H
LOOPI: ACALL R DATA
MOVX @DPTR,A ‘
CINE A,#OODH,RX_NEXTI
MOV DPTR#HELLO_TEXT2
ACALL TX_TEXT
MOV DPTR.#2000H
MOV COUNT2,#00H

SETB REN



LOOP2:

ACALL
MOVX
CINE
MOV
ACALL

REPLY_LOOPI1:

REPLY_LOOP2:

RX_NEXTI:

RX_NEXT2:

R_DATA
@DPTR,A
A#00DH,RX_NEXT2
DPTR#GOT_TEXT1
TX_TEXT
MOV DPTR #1000H
MOVX A,@DPTR
ACALL TEXT_CMD
INC DPTR
DINZ COUNT1,REPLY LOOPI
MOV DPTR#GOT_TEXT?2
ACALL TX_TEXT
MOV DPTRA4GOT TEXTI
ACALL TX_TEXT
MOV DPTR #2000H
MOVX A,@DPTR
ACALL TEXT. CMD
INC DPTR
DINZ COUNT2,REPLY LOOP2
MOV DPTRA#GOT_TEXT3
ACALL TX_TEXT
SIMP START
INC DPTR
INC COUNT1
ATMP LOOP1
INC DPTR
INC COUNT2

AJMP LOOQOP2



b

;RECIEVE DATA

.
3

R _DATA: JNB RLS
CLR RI
MOV A,SBUF
RET
;TRANMIT DATA
TEXT _CMD: CLR TI
MOV SBUF,A
JNB TL$
CLR TI
RET
;s TX Serial Text from ROM Pointer
TX_TEXT: CLR Tl
TX LOOP: CLR A
MOVC A,@A+DPTR
INC DPTR
CINE AH#OFFH,TX CHAR
RET

TX_CHAR: MOV

CLR

SBUF,A
TL$

TI
TX_LOOP



b

;Define Constant < Store in Flash EEPROM Program Memory >

HELLO_TEXT1: DB  (00AH,00DH
DB  00AH,00DH
DB  'Hello.. PC. I',027H,'m waiting message from
you.,00AH,00DH
DB  'type any message to RAMI then press ENTER
key.", 00AH,00DH,0FFH
HELLO_TEXT2: DB (00AH,00DH
DB 'type any message to RAM2 then press ENTER
key.',00AH,00DH,0FFH

GOT_TEXT1L: DB  T,027H,'d got message [,0FFH
GOT_TEXT2: DB "l from you.[RAM1},00AH,00DH,0FFH
GOT_TEXT3: DB '] from you.[RAM?2}',00AH,00DH,0FFH

Tsunsamaaswhaiuassiulnneulnsaasidan 2 mulamalumbannusinigusn
v 2 '
@l 1 uuud 1

w

Tsunsumelululnsnanlnsanesaai 1

3

;PORT CONTROL

RESET2 BIT P1.7
SWITCH BIT P1.0
CHECK BIT P3.2
; Define User Register

3

ADDHI EQU 030H



ADDLI EQU 031H

ADDHX EQU 032H

ADDLX EQU 033H

; Main Program.

ORG 0000H

MAIN: MOV TMOD,#021H
MOV TH1,#0FDH
MOV TL1,#0FDH
SETB TR1
MOV SCON,#040H
SETB REN

START: CLR SWITCH
SETB RESET2
MOV DPTR#SERIAL TEXT
ACALL TX_TEXT

LOOP: JNB RLS
CLR RI
MOV A,SBUF
CINE A#00DH,LOOP
MOV ADDHX #00H
MOV ADDLX #00H
MOV DPTR#PRO
ACALL LOAD_PRO
SETB SWITCH
CLR RESET2
JB CHECK.,$
CLR SWITCH

SETB RESET2



REPLY LOOP:

MOV DPTR,#2000H

CLR TI
MOVX A,@DPTR

MOV SBUF,A

INB TL$

CLR TI

INC DPTR

CINE A#Z REPLY LOOP
STMP START

b

; TX Serial Text from ROM Pointer

TX_TEN “ACILW

TX_LOOP: - CLR
MOVC
INC
CINE
RET

TI
A

A,@A+DPTR

DPTR
A#OFFH,TX_CHAR.

TX_CHAR: MOV SBUF,A
INB TLS$
CLR TI
AIMP TX_LOOP

; LOAD PROGRAM TO RAM!

LOAD PRO: CLR A
MOVC A@A+DPTR
INC DPTR



MOV ADDHI,DPH

MOV ADDLI,DPL
CINE A#0AAH,LOAD PRO1
RET
LOAD_PROI: MOV DPH,ADDHX
MOV DPL,ADDLX
MOVX @DPTRA
INC DPTR
MOV ADDHX,DPH
MOV ADDLX,DPL
MOV DPH,ADDHI
MOV DPL,ADDLI
SIMP LOAD PRO

.
b

;Define Constant < Store in Flash EEPROM Program Memory >

3

SERIAL_TEXT: DB 00AH,00DH
DB 00AH,00DH
DB 'Hello..INS_24.Please press ENTER key.',00AH,00DH
DB 00AH,00DH,0FFH

PRO: DB 74H,41H,90H,00H,00H,0F0H,0A 3H,04H,0B4H,05AH
DB OFAH,0FOH,0C2H,0B5H,0AAH

Tsunsunldlalnsnounsanadiian 2 iau

ORG 0000H ; Reset Vector

MOV AfHA ;74 41

MOV DPTR,#0000H ;90 00 00
LOOP: MOVX @DPTRA ; FO

INC DPTR ; A3

INC A ;04



CINE
MOVX
CLR

A#'7 . LOOP
@DPTR,A

T sumaasuyayusdiulnmeulnsame fian 2 muldamelumiennusimauen

Tsunsumaluluinsnsulnsamedsian 1

-~

Py

;PORT CONTROL
RESET2 BIT P1.7
SWITCH BIT P1.0
CHECK BIT P3.2
; Define User Register
ADDHI EQU 030H
ADDLI EQU 031H
ADDHX EQU 032H
'ADDLX EQU 033H
; Main Program.
ORG 0000H
MAIN: MOV TMOD,#021H
MOV TH1,#0FDH
MOV TL1,#0FDH
SETB TR1

:B4 5A FA



START:

LOOP:

LOOPI:

MOV
SETB

CLR
SETB
MOV
ACALL

JNB
CLR
MOV
CINE
MOV
ACALL

MOV
MOV
CLR
MOVX
MOV

CLR
INC
INC
CINE
CLR
MOVX
MOV

CLR

SCON,#040H
REN

SWITCH

RESET2
DPTR#SERIAL_TEXT
TX_TEXT

RIS

RI

A,SBUF

A #00DH,LOOP
DPTR #BEFORE
TX_TEXT

AFA

DPTR #2000H
TI

@DPTR,A
SBUF,A

TLS$

TI

DPTR

A
A#Z'J.00P1
TI
@DPTR,A
SBUF,A

TLS$

TI



MOV ADDHX #00H

MOV ADDLX #00H
MOV DPTR,#PRO
ACALL LOAD _PRO
SETB SWITCH
CLR RESET2
IB CHECK,$
CLR SWITCH
SETB RESET2
MOV DPTR#AFTER ; Set Pointer Serial TX
ACALL TX TEXT
MOV DPTR,#2000H
REPLY_LOQP: CLR TI
MOVX A,@DPTR
MOV SBUF,A
INB TL$
CLR TI
INC DPTR
CINE A#A'REPLY _LOOP
SIMP START
; TX Serial Text from ROM Pointer
TX_TEXT: CLR TI
TX_LOOP: CLR A
MOVC A@A+DPTR
INC DPTR
CINE A#OFFH,TX_CHAR.



TX_CHAR: MOV SBUF,A

INB TL$
CLR TI
AIMP TX_LOOP

: LOAD PROGRAM TO RAM1

LOAD PRO: CLR -
MOVC A,@A+DPTR
INC DPTR
MOV ADDHI,DPH
MOV ADDLI,DPL
CINE A#OAAH,LOAD PROI
RET

LOAD PROI: MOV DPH,ADDHX
MOV DPL,ADDLX
MOVX @DPTR,A
INC DPTR
MOV ADDHX,DPH
MOV ADDLX,DPL
MOV DPH,ADDHI
MOV DPL,ADDLI

SIMP LOAD_PRO

bl

;Define Constant < Store in Flash EEPROM Program Memory >

SERIAL_TEXT: DB 00AH,00DH
DB 00AH,00DH
DB 'Hello..INS_24.Please press ENTER key.,00AH,00DH



BEFORE:

AFTER:

PRO:

DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

00AH,00DH,0FFH

00AH,00DH

'DATA BEFORE EXCHANGE : ',0FFH

00AH,00DH

'DATA AFTER EXCHANGE : ',0FFH
90H,20H,00H,78H,30H,0E0H,0F6H,0A3H,08H,0B4H
05AH,0F9H, 18H,79H,30H,07EH,05H,07FH,03H,0E7H
0C6H,0F7H,09H, 18H,0DFH,0F9H,09H, 18H,0DEH,0F3H
90H,20H,00H, 78H,30H,0E6H,0FOH,08H,0A 3H,0B4H
41H,0F9H,0C2H,0B5H,0AAH

Tilsunsuilsilulnsneulnsameisian 2 v

loop:

loop?2:

loopl:

org
mov
mov
movX
mov

inc

. inc

cjne

dec

mov
mov
mov
mov
xch
mov
inc
dec
djnz

inc

0000h ; Reset Vector
dptr,#2000h ;90 20 00
10,#30h . ;78 30
a,@dptr ; EO

@r0,a ; F6

dptr ;A3

0 ;08

a#'Z' Joop ; B4 5A F9
0 318
r1,#30h ;79 30
16,#05h ; TE 05
r7,#03h ;7F 03
a,@rl ; E7

a,@r0 ; C6

@rl,a 3 F7

rl ;09

0 ;18
1r7,loopl ; DF F9

rl



dec 10 ' ;18

djnz 6,loop2 ; DE F3

mov dptr,#2000h: ;90 20 00

mov 0#30h ;78 30
loop3: mov a,@r0 ; E6

movx @dptr,a ; FO

inc 10 . 508

inc dptr s A3

cjne a#'A'loop3 ;B4 41 F9

clr p3.5 ;C2 B5
Tusunsmaseumamhay PORT 1 vesluTnaneulnsaime 4adi 2

Tsunsumelululasnoulnsaedaian 1

>

;PORT CONTROL

RESET2 BIT P1.7
SWITCH BIT P1.0
CHECK BIT P3.2
; Define User Register

ADDHI EQU 030H
ADDLI EQU 031H
ADDHX EQU 032H

ADDLX EQU 033H



; Main Program.

ORG 0000H

MAIN: MOV TMOD #021H
MOV THI,#0FDH
MOV TL1,#0FDH
SETB TR1
MOV SCON,#040H
SETB REN

START: CLR SWITCH
SETB RESET2
MOV DPTR#SERIAL TEXT
ACALL TX_TEXT

LOOP: INB RL$
CLR RI
MOV A,SBUF
CINE A#00DH,LOOP
MOV ADDHX #00H
MOV ADDLX #00H
MOV DPTR#PRO
ACALL LOAD_PRO
SETB SWITCH
CLR RESET2
B CHECK,$
CLR SWITCH

SETB RESET2



2

; TX Serial Text from ROM Pointer

2

TX_TEXT: CLR TI

TX LOOP: CLR A
MOVC A@A+DPTR
INC DPTR
CINE A#OFFH,TX_CHAR.
RET

TX_CHAR: MOV SBUF,A
INB TS
CLR TI
AIMP TX_LOOP

; LOAD PROGRAM TO RAM1

LOAD PRO:  CLR A
MOVC A,@A+DPTR
INC DPTR
MOV ADDHI,DPH
MOV ADDLILDPL
CINE A#0AAH,LOAD_PROI
RET

LOAD_PROI: MOV DPH,ADDHX
MOV DPL,ADDLX
MOVX @DPTR,A
INC DPTR
MOV ADDHX,DPH
MOV ADDLX,DPL
MOV DPH,ADDHI



MOV DPL,ADDLI
SIMP LOAD_PRO

2

;Define Constant < Store in Flash EEPROM Program Memory >

SERIAL_TEXT: DB  (0AH,00DH
DB  (0AH,00DH ,
DB  'Hello..INS_24.Please press ENTER key.,00AH,00DH
DB  00AH,00DH,0FFH

PRO: DB 74H,01H,0F5H,90H,11H,09H,23H,80H,0F9H,7DH
DB  0AH,7FH,64H,7EH,0E6H,00H,00H,0DEH,0FCH,0DFH
DB  (FS8H,0DDH,0F4H,22H,0AAH

Tsunsanlilalnsnauinsamaidian 2 vivu

ORG 0000H ; Reset Vector

MOV A#0IH ;74 01
LOOP: MOV PLLA o8 B0

ACALL DELAY _ls ;11 09

RL A :23

SIMP LOOP ; 80 F9

; Dummy Delay time 1S

>

DELAY_ls: MOV R5#10 ;7D 0A
DELAY 100ms: MOV R7,#100 ; 7F 64
DELAY_100ms_1: MOV R6,#0E6H ; TE E6
DELAY_100ms_2: NOP ;00
NOP ;00
DINZ R6,DELAY 100ms 2 ;DE FC

DINZ R7,DELAY 100ms_1 ;DF F8



DINZ RS,DELAY_ 100ms ;DD F4
RET 322

Tilsunsunageuniniinu PORT 1 veslulnsaeulnsaanddiaf 2 uuu STEP

Wsunsumalulaulnsneulnsamesaaf 1

b4

;PORT CONTROL
RESET2 BIT P1.7
SWITCH BIT P1.0
CHECK BIT P3.2
; Define User Register
ADDHI EQU 030H
ADDLI EQU 031H ‘
ADDHX EQU 032H
ADDLX EQU 033H
; Main Program.
ORG 0000H
MAIN: MOV TMOD,#021H
MOV TH1,#0FDH
MOV TL1,#0FDH
SETB TR1
MOV SCON,#040H

SETB REN



LOOP:

START:

LOOP1:

CLR
SETB
CLR
MOV
ACALL
JNB
CLR
MOV
CINE
MOV
MOV
MOV
ACALL

MOV
MOV
MOV
ACALL
SETB
CLR
CLR

SETB
MOV
ACALL
JNB
CLR
MOV
CINE
SIMP

SWITCH
RESET2

INTO
DPTR#SERIAL_TEXT
TX_TEXT

RIS

RI

A,SBUF
A#00DH,LOOP
ADDHX #00H

ADDLX #00H

DPTR #PROI
LOAD_PRO

ADDHX #00H
ADDLX #30H
DPTR #PRO2
LOAD_PRO
SWITCH

RESEI2

INTO

CHECK,$

INTO

DPTR #SERIAL_TEXT
TX_TEXT

RLS

RI

A,SBUF
A#00DH,LOOP1
START



b

; TX Serial Text from ROM Pointer

.
b

TX. TEXT: CLR TI
TX_LOOP:  CLR A
MOVC A@A+DPTR
INC DPTR
CINE AH#OFFH,TX_CHAR.
RET
TX_CHAR: MOV SBUF,A
INB TL$
CLR TI
AIMP TX_LOOP
; LOAD PROGRAM TO RAM1
LOAD PRO: -~ CLR A
MOVC A@A+DPTR
INC DPTR
MOV ADDHI,DPH
MOV ADDLI,DPL
CINE A#OAAH,LOAD PROI
RET
LOAD PROl: MOV DPH,ADDHX
MOV DPL,ADDLX
MOVX @DPTR,A
INC DPTR
MOV ADDHX,DPH
MOV ADDLX,DPL
MOV DPH,ADDHI



MOV
SIMP

DPL,ADDLI
LOAD PRO

b

;Define Constant < Store in Flash EEPROM Program Memory >

2

SERIAL _TEXT:

PROI1:

PRO2:

DB
DB
DB
DB
DB
DB
DB
DB

00AH,00DH
00AH,00DH

'Hello..INS_24 Please press ENTER key.',00AH,00DH '
00AH,00DH,0FFH
11H,30H,00H,0C2H,0B5H,30H,0B2H,0FDH,0D2H, 0B5H
20H,0B2H,0FDH,32H,0AAH
75H,0A8H,81H,0D2H,88H, 74H,01 H,0F5H,90H,23H
80H,0FBH,0AAH

Tsunsanldllnsnoulnsameiaad 2 viraru

ORG
ACALL

ORG
CLR

SETB

RETI

ORG

MAIN: MOV

SETB

MOV
LOOP: MOV

0000H ; Reset Vector
MAIN ; 1130
0003H ; Interrupt Vector
Phé ;C2 B5
P3.2,$ ;30 B2 FD
P3.5 ;D2 B5
P3.2,$ ;20 B2 FD
;32
0030H ; Start Vector
IE#81H ;75 A8 81
ITO ;D2 88
A#OIH ;74 01

PLA ;F5 90



RL A 23
SIMP LOOP ;80 FB

"

d’l I dl Y o U v ﬂ' = 1 g 1 Y o ¥ € Y ¥
wnasiduenansianulidmsumsldnuiionisfinwviniu leygalmhlUlguselosuaunisen
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unin

veia MICRO-S15 fuvasmimundmsvislunsesnuuuissasaea nuy High Level
Design i1#n1m1 ABEL n$s HDL (VHDL, Verilog HDL) Tuniseenuuy #aldamsausuya
Tolsunsu Xilinx ISE WebPACK Saihunts Tsunsy (Free software) weauSiim Xilinx fivu
awsoamiTnaaldii  http//www.xilinx.com/webpack/index htm (mIevInuAuTATON
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dmsu b3 unseenuunaaes wu Tlsunsy Xilink ECS FushuTusunsugaoluntsmaum
amfseves Tdsunsy Xilink XST  dagaolumsdunsizs (Synthesis) Twwazsvsa1animn
ABEL wis HDL Teglugilvaaiunmasas (Schematic) s Tlsunsufigaslumsaesuilngts
[ 3

#u (Configuration) $il1avinszqa CPLD (Complex Programmable Logic Device) taz
FPGA (Field Programmable Gate Array) lasrmaioainiTuvaa SP-JP-CA01 (Fusluaio
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anuiiniuvesa MICRO-S15

vein MICRO-S15 1szneu'lguSienfise (FPGA: Field Programmable Gate
Array) veau3n Xilinx aszqga Spartan II wes XC2S15-5TQ144 vuia 15 ,000 1 wiauy
%ﬂTﬂlaUﬂrIﬂmuﬂ +6 @11 +9 Taad derumanSnezuatines i fhnsspamesieaine IWidoanadi #
2.5 Taad siterirlalih’ Mmuﬂﬂnnﬂamnunmqmu“lmﬂlmﬂwma, 3.3 Taasin i o tudy
SPROM (Serial PROM) uazwesn JTAG (Joint Test Action Group) vuvesiadszneudie
7-SEGMENTS, LED, SWITCHS Tﬂummﬁﬁ'ﬁu&ymuﬁnma‘h 3.57945 MHz (@munsonlaou
ldgagade 200 MHz ﬁuadnu wsmaammu) ua'vuammsmaaniﬂmnswﬂmnTuuﬂﬁauﬁnqxsw
T T sunsurmmefa JTAG Tunsdinadeuisesuialalsunsuriumis SPROM  iite ligeans

ﬁ‘I’JuTﬂaﬂ‘Y]ﬂﬂNTﬂ‘N’lu

[

0 TIO Header: it -

71 2 vdenlaesunsuvesuesan MICRO-S15
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AMaNaANImALn

Q

Qa
Q
(m]

0O 0 0O O

vesaussyFiiewitiieass g Xilinx Spartan 185 XC2815-5TQ144 flvunanaug 15,000 1w

ii o Widen ¥ 86 pin Amuaiiiy in, out "3 Bi-directional 18

RAM nglu Chip 119 16 Kbit - Amuaifiu Single-port 13 Dual-port 1§

MU FPGA §2435 DLL (Delay Lock Loop) 1171 4 2993 #1109 clock skew d11512305
A aunsaquAad lKunnd 2 o, awsomsanuide 1.5,2,2.5,3,4,5,8, 16 iag
anmsoadedyyediiinailondygiugess 9, 180,270 sar 14

ﬁﬁnffuu msnﬁauﬁ'mmu LVTTL(3.3V), LVCMOS2(2.5V), PCI(3V/5V, 33MHz/66MHz)
asldauiy TIL 1C 14 Taonsg

vuveAamsaidenseiudygaue /0 182 558U 2.5V 1Az 3.3V nievzdefunsgudag
gamauenld

FamANd MY Oscillator chip ﬁmﬁﬁlﬂuﬁigmummﬁnm5n'cfmi”mwi

7 segment 1 digit dm3u1Famnaaina

1 Push Switch @3yl input switch

WoiA ITAG dmiuibeude fumoainiTran (ITAG Cable) tite TsunsuFrlioiisie huTnun

Boundary —Scan %aﬁjumﬁs 97U IEEE 1149.1 Test Access Port (TAP)
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Swazeaan1s1FaY

] wu
4 - L 108

1 | ! 1 I 1 | ! 1 |
1 —9 M2 138 1 WD 1726 w2 U3 14 "

06 —

a2 -
-1 u1

38 -

B ¥C2515-T0144 34 — n
-9 XC2550- 1044

=22

-2

=30

-3
).*'L_l 38 42 4B 5D 54 58 82 68 70 7“__J73

37 J7 72

J DSQQU‘]D
=R, |, =
5 0y Feda

RIU
o3 O o 0

SN IS B

p5 O JPEOG USR_SW

MICRO-S15 _

wiww silicon-sofl.cam

0 DC JACK (JP1) configuration

@ & ® 9 Vdc

@ Vecco Setting (JP3)
o v
dunles JP3 ’l'i’f'ﬁmi'umi1ﬁan'lﬂlﬁuwuaﬂﬁ%‘mnmzqﬂnmﬁmﬁwﬂmm Taoansaiden T

@0a18 2 nuude 2.5V (LVCMOS2) uaz 3.3V (LVTTL 2-24 mA)

& 2.5 Volt Setting

All Rights Reserved
Silicon-soft Co., Ltd., Software Park Building, 7th Floor Unit I,
92/28 Chaeng Wattana Road, Klong Gluea, Pakkred, Nonthaburi 11120, Thailand.

www.silicon-soft.net /www.silicon-soft.com E-mail: sale@silicon-soft.net



Page 6

The FPGA-Povrered Company

MICRO-S15 User Manual rev 1.0

3.3 Volt Setting
0 Mode Configuration
Twuams Tusunsudal Taofiden Tnuaain MO, M1, M2 Tagii MO, M1, M2 gnYasw
(Pull-Up) vintiiien doeianiiu <1 waue
. ﬂaﬂnzmﬂa{(Open Jumpers) san azl&aniu MO, M1, M2 =1, 1, 1
(Defaults)
J5

MO M1 M2
-aaudunles (Close Jumpers) ag'h vz ldamfhu M0, M1, M2 =0, 0, 0
J5

MO M1 Mé

- thideams Talsut nsuTaald SPROM WidenTuua Master Serial mode Taaly

nsunled feil M0=0, M1=0, M2=1

MO M1 M2
Y 9 i > T Py ar a s P <
- 1medns lsunsudua1a JTTAG vz luiduegiu Tnua Felite wadulas Inualaq f

annsaldsunsuld (Independent of the mode selection)
- 3180218 8Av83 mode #19 7 Tu msﬁauﬁnr_}ﬁ*f}'u annsofny11dvin Spartan data Sheet

a1 Xilinx niediil hitp://www. Xilinx.com

0 User Oscillator (U2) |
vueia MICRO-S15 flesddiamaviin 6 MHz sennuuiiy socket amsanaaaou

1% Taveeasiamesgaaaiifuy PS8 (GCKO vesFdenfideuuvesa
9

0 JTAG Connector (JTAG)
yuvesa MICRO-S15 fiweia JTAG dmiuldideusay awa1niTvan SP-JP-CAO1

Fufhumo JITAG lenouingisshinavsiios nuuvasgFlieiilie sumsazisualdnn ade
“numnilmaaseeslaaliofsunsy iMPACT”
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Pin on JTAG

o SPROM Socket (U3)

TDI

TDO

TCK

GND

Vce

ORORORICECIECHE
ONCEORNO =OSOR0

JTAG Fuction
Connector Pin

1 TMS Test Mode Select — this signal is decoded
by the JTAG state machine to control test
operations.

3 TDI Test Data Input — this signal is used to
transmit serial test instructions and data.

5 TDO Test Data Output — data from the target
system is read at this pin.

7 TCK Test Clock — Drives the test logic for all
devices on a JTAG chain.

9,13 GND Ground — Supplies ground reference to the

cable.

11 Vce Power — Supplies VCC (5 V, 10 mA,
typically) io the cable.

2,4,6,8,10, 12, 14 NC Not connected
T™S

uuvaia MICRO-S15 fifanfauuy DIP vuia 8 wunTou idmsu W FamsuTsunsy

#1Taol% SPROM ;ﬁa'lﬁn"aqnwmaﬂnaﬁ’iﬂiuniu‘r_lnﬂi‘,"ﬁl"“l%’nuuas'ﬂ TaoidanTnuanis
Tusunsuifunwy Master Serial mode (M0=0, M1=0, M2=1) Tauileidovezudiney

o

o @ o
i]:‘ﬂ"lﬂ'ﬁﬂ'l')lll?lﬁﬂ?]ﬂTHll

a o A

wiiuil Taotiu OE/Reset ves SPROM wzgnifeudiafy Ground
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0 Seven-segment (U7)
vuveia MICRO-S15 fidnuaawaeninauu 7-Segment nilandn Taoumaz Segment

vwAnaInzdesilouassa 1’ Tags1oaziBoavesdnmianiag ves 7-Segment tagnisi¥eu

Aefvyeuediitie Auaalugiiazaseda

a
f b
g
e c
-——d—..
dp

° ] P & ' o S o
AT NUTAIAUNU Segments ngniysuae ﬂ‘ll‘l]'l“llBJl’é]ﬂWﬂlﬂ]JU‘lJﬂiﬂ

7-segment pin FPGA pin
P63
P66
P62
P59
P57
P60
P58
P65

S (@[ |m|o|alw|>

o USER-Switch (USR_SW)
vuyeia MICRO-815 i Switch gayasil (Pull-up) fnaazldnedn ©0° Ydesss 1dassn

; S0k F
1 Wildawmadenlfind TaoissazBoadummivesaiadiidoude fuvieniisios

USER Switch FPGA pin
USR SW P67
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aa & W 5] o =2 o w a a4
nnq ‘U’l‘uaﬂaﬂ“ma“zgﬂ!‘ﬂﬂ”ﬂaﬂﬂﬂauluﬂlﬂﬂi J1 03 J4 awdrau Iﬂﬂni’]ﬂaxlaaﬂﬂ\iﬁ'ﬁ%‘]

Aol

P1 Vcco 1

P2 TCK 2

P3 /0 3

P4 1/0 4

B5 1/0O, Vref 5

P6 I/0 6
P7 1/0 7
P8 GND 8
P9 Veceint 9
P10 /0 10
P11 I/0 11
Pl2 1/O, Vref 12
P13 1/0 13
P14 Vccint 14
P15 I, GCK3 15
P16 . Vceco 16
P17 GND 17
P18 I, GCK2 H

P19 1/0 19
P20 1/0 20
P21 1/O, Vref 21
P22 1/0 22
P23 /0 23
P24 Vccint 24
P25 GND 25
P26 1/0 26
P27 1/0 27
P28 1/0, Vref 28
P29 1/0 29
P30 1/0O (WRITE) 30
P31 1/0 (CS) 31
P32 TDI 32
P33 GND 33
P34 TDO 34
P35 Vcco 35
P36 Vcco 36
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P37 CCLK
P38 I/O (DOUT, 2
BUSY)

P39 /O (DIN, DO0) 3

P40 1/0 4

P41 1/0, Vref 5

P42 - 6

P43 1/0 7

P44 I/0 (D1) 8

P45 GND 9

P46 1/0 (D2) 10
P47 1/0 11
P48 1/0O, Vref 12
P49 1/0 (D3) 13
P50 1/0 14
P51 1/O, IRDY 15
P52 GND 16
P53 Vcco 17
P54 I/0, TRDY 18
P55 Vccint 19
P56 I/0 20
P57 1/0 (D4) 21
P58 1/0O, Vref 22
P59 1/0 23
P60 I/0 (D5) 24
P61 GND 25
P62 1/O (D6) 26
P63 1/0 27
P64 - 28
P65 1/0, Vref 29
P66 1/0 30
P67 1/0 (D7) 31
P68 I/O (INIT) 32
P69 PROG 33
P70 Vceo 34
P71 Vcco 35
P72 DONE 36
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1
P74 I/0 2
P75 /0 3
P76 1/0 4
P77 1/0, Vref 5
P78 = 6
P79 1/0 7
P80 I/0 8
P81 GND 9
P82 Vceint 10
P83 I/0 11
P84 1/0 12
P85 1/O, Vref 13
P86 /0 14
P87 /0 15
P88 I, GCKO 16
P89 GND 17
P90 Vcco 18
P91 I, GCK1 19
P92 Vcceint 20
P93 1/0 21
P94 I/O, Vref 22
P95 1/0 23
P96 1/0 24
P97 Vceint 25
P98 GND 26
P99 /0 27
P100 /O 28
P101 - 29
P102 1/0, Vref 30
P103 I/0 31
P104 - 32
P105 - 33
P106 M2 34
P107 Vcco 35
P108 Vcceo 36
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1

2

3
P112 1/0 4
P113 I/0 5
P114 I/0 6
P115 1/0O, Vref 7
P116 = 8
Pl17 1/0 9
P118 I/0 10
P119 GND 11
P120 1/0 12
P121 I/0 13
P122 1/O, Vref 14
P123 1/0 15
P124 1/0 16
P125 Vccint 17
P126 1/0, TRDY 18
P127 Vceo 19
P128 GND 20
P129 1/0, IRDY 21
P130 1/0 22
P131 I/0 23
P132 1/0O, Vref 24
P133 /0 23
P134 1/0 26
P135 GND 27
P136 /0 28
P137 I/0 29
P138 - 30
P139 I/0O, Vref 31
P140 /0 32
P141 1/0 33
P142 TMS 34
P143 GND s
P144 Vcco 36

a5

9
niinau SiliconSoft w¥ufiueditiigldzannsasenuuuissasaealaeldionisie 1dhoegied
¥
aalaly

dmniiflgnlaq lumslfauwesa MICRO-S15 annsaasuanl&i support@silicon-soft.net

All Rights Reserved
Silicon-soft Co., Ltd., Software Park Building, 7th Floor Unit I
92/28 Chaeng Wattana Road, Klong Gluea, Pakkred, Nonthaburi 1 1120, Thailand.

www.silicon-soft.net /www.silicon-soft.com E-mail: sale@silicon-soft.net



Ce
HOLTEK ¥

HT6264-70
CMOS 8Kx8-Bit SRAM

Features

* Single 5V power supply
* Low power consumption
- Operating: 200mW (Typ.)
- Standby: 5uW (Typ.)
* 70ns (Max.) high speed access time
® Memory expansion by pin OE

General Description

The HT6264-70 is a 65,536-bit static random
access memory organized as 8192 words by 8
bits and operates from a single 5-volt power
supply. It is built with HOLTEK’s high perform-
ance CMOS 0.8um SPDM process.

Pin Assignment

\vJ

NC 1 28 [1VDD
Al2[2 27 OWE
A7[]3 26 [JCs2
A4 25[JA8
A5 5 24[JA9
A4[l6 23[0JA11
A3[]7 22 JOE
A2[]8 211JA10
A1 20[1Cs1
A0L] 10 19[1D7
Do 11 18[1D6
D112 17 [3dD5
D213 16 [JD4
VSS [ 14 15[103
HT6264-70
- 28 DIP/SDIP/SOP

Common I/O using tri-state outputs
TTL compatible int. rface levels
Fully static operation
Pin-compatible with standard 8Kx8
bits of EPROM/MASK ROM

¢ 28-pin DIP/SDIP/SOP package

Six-transistor full COMS memory cell provides
low standby current and high-reliability. Inputs
and tri-state outputs are TTL compatible and
allow for direct interfacing with common sys-
tem bus structures.

Block Diagram

A X-Dec
g i : Address Memory Cell Array
i1 | Bufers (8Kx8 bits)

A12 Y-Dec

cs2 O— Read/Write
WE O—p|  Control Logic

VDD('lp—b 1 L l Output Buffers I
VSS Q—-» i 1
O -

DO == D7

Sense Amplifier

.l.,
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HDLTEK# HT6264-70

Pin Description

Pin No. Pin Name /0 Description
10~3, 25, 24, 21, 23, 2 A0~A12 I | Address input pins
11~13, 15~19 D0~D2,D3~D7 | /O | Data input and output signal pins
26, 20 CS2,TS1 I | Chip select signal pin
22 OE I | Output enable signal pin
27 WE I | Write enable signal pin
28 VDD I | Positive power supply pin
14 GND I | Negative power supply pin
1 NC No connection

Absolute Maximum Ratings*

VDD $6 GND....oicissssssssmisscss gl st s N —0.3V to +7.0V
IN, IN/OUT Voltage to GND, VT s emageo e NN L Lt 0.3V 10 Vee+0.5V
Operating Temperature, 5 ey S R NN/ A ot ISRt N, —40°C to +85°C
Storage Temperature (Plastic), Bt o2 ¥ -55°C to +125°C
Temperature Under Bias, Thias S -2Y4 7, | | SPYA~ W} = —10°C to +85°C
Power Dissipation, Pr.................... ceenneecth 8. 1.OW

* Note: Stresses above those listed under “Absolute Maximum Ratings” may cause permanent
damage to the device. These are stress ratings only. Functional operation of this device at these or
any other conditions above those indicated in the operational sections of this specification is not
implied and exposure to absolute maximum rating conditions for extended periods may affect device
reliability.

D.C. Characteristics (VDD=5V+10%, GND=0V, Ta=—40°C to 85°C)
Symbol Parameter Min. | Typ*| Max. | Unit
VbD Operating Voltage — 4.5 5.0 5.5 v
Lo Tcyc=Min. Cycle, T - 45 e

Operating Current Iour=0mA
IpDe Tcyc=1ps, IouT=0mA — — 15 mA
IsB1 CS1=Vmor CS2=Vr, - | = 10 mA
Standby Current ES_1=032>=VDD‘0-2Vr
Isp2 ViN>=Vpp-0.2V  — o 50 tA
or ViN<=0.2V
Vou Output High Voltage IoH=-1.0mA 24 — — v
VoL Output Low Voltage ToL=4mA — — 0.4 v

2 3rd July 97



HDLTEK#

HT6264-70
Symbol Parameter Min. | Typ.* | Max. | Unit
Vi Input High Voltage — 2.2 — |Vpp+03| V
Vi Input Low Voltage — -0.3 — 0.8 v
ig Input Leakage Current zg?:ér?g bo Wity — — 1 HA
CS1=Vm or CS2=V1L,
ILo Output Leakage Current | or OE=Vig, — — 1 A
Vour=GND to Vpp
*Vpp=5V, Ta=25°C
A.C. Characteristics
Read cycle (Vpp=5V+10%, Ta=—40°C to 85°C)
Symbol Parameter Min. Typ. Max. Unit
trC Read Cycle Time 70 — — ns
taa Address Access Time — — 70 ns
tacs Chip Selection Access Time — — 70 ns
toE Output Enabled to Outputs Valid - — 40 ns
tou Outputs Hold from Address Change 5 — — ns
tcLz Chip select to Outputs in Low-Z 10 — — ns
torz Output Enabled to Outputs in Low-Z 10 — — ns
tcuz Chip Disabled to Outputs in High-Z 0 — 30 ns
toHZ Output Disabled to Outputs in High-Z 0 — 30 ns

Notes: 1. Aread occurs during the overlap of alow CS1, a high CS2, a low OE, and a high WE.

2. tcrz is specified from CS1 or CS2 whichever occurs last.

3. tcHz is specified from CS1 or CS2 whichever occurs first.
4. tcnz and toHz are specified by the time when DATA OUT is floating
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HT6264-70
Write cycle (Vpp=5V+10%, Ta=—40°C to 85°C)
Symbol Parameter Min. Typ. Max. Unit
twe Write Cycle Time 70 — — ns
tcw Chip Select to End of Write 35 — — . ns
taw Address Valid to End of Write 50 — — ns
tas Address Setup Time 0 — — ns
twp Write Pulse Width 25 — — ns
twr Write Recovery Time 0 — — ns
tpw Data to Write Time Overlap 20 — — ns
tDH Data Hold from Write Time 0 — — ns
tow Outputs Active from End of Write 5 — — ns
toHz Outputs Disable to Outputs in High-Z 0 — 40 ns
twHZ Write to Outputs in High-Z 0 — 50 ns

Notes: 1. A write cycle occurs during the overlap of a low CS1, a high CS2, and a low WE.

2. OE may be both high and low in a write cycle.

3. tas is specified from CS1, CS2, or WE, whichever occurs last.

4. twp is an overlap time of a low CS1, a high CS2, _and a low WE.

5. twr, tpw and tpy is specified from CS1, CS2, or WE, whichever occurs first.

6. twHz is specified by the time when DATA OUT is floating, not defined by output level.
7. When VO pins are data output mode, don’t force inverse signals to those pins.

A.C. Test Conditions

*Including scope and jig

;J:oo;)F*

Output Load

Item Condition
Input Pluse Levels 0V to 3.0V
Input Rise and Fall Time 5ns
Input ~nd Output Timing Reference Levels 1.5V
Output Load See Figures below
+5V +5V
1.8K02 1.8KQ
o /[e]
9902 9900 SpF*

*Including scope and jig

Output Load for

towz, torz, tomz, torz, twz and tow
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Operation Truth Table
All relations between WE, OE, CSI and CS2 can be described as the following truth table
Cs1 cs2 OE WE Mode D0-~D7
g ’i" § ;‘ Standby High-Z
L H L H Read Dout
I: H H H Read High-Z
L H X L Write Din
*X: Don'’t Care, Logical High or Low
Timing Diagrams
Read cycle 1" ’
e e »
Address X X
i<- taa = ;
o AT
i;(- toe ; %o&ﬁ
r b toz® &
I\ - ity
j ® z
R e
tacs ¥ i i torz(®
wnal | le ol

Dout

Read cycle 224

Address j;% );Q

Dour

5 3rd July 97
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Read cycle 3(1:3,9)

HT6264-70

L

1. WE is High for Read Cydle

2. Device is continuously enabled, CS1=Viy, & CS2=Vig

3. Address valid prior to or coincident with CS1 transition low & CS2 transition high
4 @:VIL

5. Transition is measured + 500mV from steady state

Write cycle 1"

X = 4
Address >< :X
= ~EE
1 !1- tow -»|
S ke % .
i
||< tow >
o2 Ko X .
taw
;o_ﬂz “_-:i) k, twp@ >

DIN
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Write cycle 2(1.6)

Address

cs27

e
X
je
le
tas e ‘-5!

Din

Notes:

o

0 0 sl

WE must be high during all address transitions
A write occurs during the overlap (twp) of a low CSL1, a high CS2 and a low WE

twR is measured from the earlier of CS1 or WE going high and CS2 going low to the
end of write cycle

During this period, VO pins are in the output state so the input signals of oppsite phase
to the outputs must not be applied

If the CS1 low transition (or CS2 high transition) occurs simultaneously with the WE
low transitions or after the WE transition, outputs remain in a high impedance state

OE is continuousiy low (OE=VTL)
Dour is the same phase of write data of this write cycle
Dour is the read data of next address

If CS1 is low (or CS2 is high) during this period, I/O pins are in the output state. Then
the data input signals of opposite phase to the outputs must not be applied to them

10.. Transition is measured $500mV from steady state
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Data Rentention Characteristics (Ta=—40°C to 85°C)
Symbol Parameter Conditions Min. | Max. | Unit
VDR | VDD for Data Retention CS1=CS2>Vpp-0.2V 2 | 55|V
Iccpr | Data Retention Current Xg;;sgl’)fosé‘:&?%gzmzv — | 50 | pA
tcbr | Chip Disable Data Retention Time| See Retention Timing 0 — | ns
tr Operation Recovery Time See Retention Timing trc*| — | ms

*trc=Read Cycle Time

Low Vpp Data Retention Timing

Voo 45V /:‘ 45V
+ {cOR | VDR2 2V i W
e 5| e >
Ccs1 ; ViH VIH 7}

CS12 Vor-0.2V, CS2=Viy
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HT6264-70

Characteristic Curves

Ibb vs Voo (Ta=25°C) Iopvs Ta (Vop=5V)
15 15
Q o
s 2
2 =125 T~ 125
3 — 4
o g 1 og 1 .
T € o5 SZ 075
& &
© s 05
45 475 5 525 55 50 25 0 25 50 75 100
Supply Voltags Voo (V) Ambient Temperature Ta (°C)
IsTB Vs VoD (Ta=25°C) IstB vs Ta (Vop=5V)
15 b 6
E T
S a3 e 47/
- | ® 4
£8 1 ; 5 %
38 . <3 ¢ i
> = 09 a §
&5 24 ~1
g > 07 T g 1
% 0.5 ' { 0
45 475 5 525 55 50 25 0 25 50 75 100
Supply Voltage Voo (V) Ambient Temperature Ta ( C)
tAA vs Voo (Ta=25°C) tAAVS Ta (Vbo=5V)
15 ; 15
|
3 5 125 f 3. 12
2 § } g g
E ]’E ’ \¥l E "_é 1
§ S ! 3 3 ——“'/
1 133
8 £ o7 S € on
<
05 L f 05
45 475 5 525 55 50 25 0 25 50 75 100
Supply Voltage Voo (V) Ambient Temperature Ta ( °C)
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tacs vs Voo (Ta=25°C) tacs vs Ta (Voo=5V)
1.5 1.5
[}
8 425 2812 l
<~ L 8 1
2 2 g8 L~
g N Es L—1
B9 1 @ E 1
o E K]
25 §<
g £ 075 < 075
<
0.5 0.5
4.5 4.75 5 5.25 5.5 50 25 0 25 50 75 100
Supply Voltage Voo (V) Ambient Temperature Ta (°C)
toE vs Vop (Ta=25C) toe vs Ta (Vop=5V)
15 1.5
w w
8 2ios 8~ 125
° o
E .g g § L] /
- Fs 1
85 —N 2E -
SZ 075 o 075
< <
0.5 0.5
4.5 4,75 5 525 5.5 7S50\ 250" @ 25, 50 75% Moo
Supply Voltage Voo (V) Ambicnt Temperature Ta (°C)

10 3rd July '97



MAX232, MAX232l
DUAL EIA-232 DRIVER/RECEIVER

SLLS047H - FEBRUARY 1989 — REVISED FEBRUARY 2002

® Operates With Single 5-V Power Supply D, DW, N, OR NS PACKAGE

® LinBiCMOS™ Process Technology (ROFMEW)

® Two Drivers and Two Receivers ciefl1 7 1slv o

® +30-V Input Levels Vs. [l 2 15[] GND

® Low Supply Current. .. 8 mA Typical Ci-[I3  1afJ TIOUT

® Meets or Exceeds TIA/EIA-232-F and ITU C2+[l4  13[R1N
Recommendation V.28 C2-f]s  12[JrR1OUT

® Desi_gned to be Interchangeable With ngg; E : 11:) % 2:2
Maxim MAX232 ‘ RN [| 8 of R20UT

® ESD Protection Exceeds JESD 22

— 2000-V Human-Body Model (A114-A)

® Applications
TIA/EIA-232-F
Battery-Powered Systems
Terminals
Modems
Computers

® Package Options Include Plastic
Small-Outline (D, DW, NS) Packages and
Standard Plastic (N) DIPs

description

The M3X232 device is a dual driver/receiver that includes a capacitive voltage generator to supply EIA-232
voltage ievels from a single 5-V supply. Each receiver converts EIA-232 inputs to 5-V TTL/CMOS levels. These
receivers have a typical threshold of 1.3 V and a typical hysteresis of 0.5 V, and can accept +30-V inputs. Each
driver converts TTL/CMOS input levels into EIA-232 levels. The driver, receiver, and voltage-generator
functions are available as cells in the Texas Instruments LinASIC™ library.

The MAX232 is characterized for operation from 0°C to 70°C. The MAX232l is characterized for operation from

—-40°C to 85°C.
AVAILABLE OPTIONS
PACKAGED DEVICES
SMALL SMALL
.
A OUTLINE OUTLINE 7 LAS(L')C R
(D, NS) (Dw)
] : MAX232D
0°C to 70°C 6 ¢ MAX232DW MAX232N
~40°C 1o 85°C MAX2321D MAX2321DW MAX232IN

The D and DW packages are available taped and reeled by adding an R to the part number
(i.e., MAX232DR). The NS package is only available taped and reeled.

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.

LinASIC and LinBiCMOS are trademarks of Texas Instruments.

“4‘ TeExas
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS, 75265 1

PRODUCTION DATA information is cument as of publication date. Copyright © 2002, Texas Instruments Incorporated
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MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047H — FEBRUARY 1989 — REVISED FEBRUARY 2002

absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t

Input supply voltage range, Neg tSeeNEE d) . e st by ey T T -03Vto6V
Positive output supply voltage range, 4 TRRECRTS R R e eI S oy Vce-0.3Vito 15V
Negative output supply voltage range, - R PO T O SR B b AR ... -03Vto-15V
tplitvoltage range, Vis DIVEE & i e 200k i e ot et s s o -0.3VtoVec+03V
e g R e e T e i B DT SR +30V

Output voltage range, Vo: T1OUT, T20UT ...ovvneee e Vg_-0.3VtoVgy +03V
REOUIEREOUT . ey ) A e s v o -0.3VtoVge +0.3V

Short-circuit duration: T1OUT, T20UT .............. S L A Unlimited
Package thermal impedance, 8,4 (see Note 2): D PACKAGE ./ ivve s £hvss o a8 S oSt e 73°C/W
DIV DBCKAGE: . s i oo e vt os i o e 57°C/wW

N paBkagel s o el e sty s L ie e S 67°C/W

SR o lel (o] SR R IR o NI oy s 64°C/W

Lead temperature 1,6 mm (1/16 inch) from case for 10 S€€oNdS  ................oooooooooo 260°C
Storage temperature range, Taty g P e nr T —65°C to 150°C

T Stresses 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 network ground terminal.

2. The package thermal impedance is calculated in accordance with JESD 51-7.

recommended operating conditions

MIN NOM MAX| UNIT
Vce Supply voltage 4.5 5 55 \"
VIH High-level input voltage (T1IN,T2IN) 2 \"
ViL Low-level input voltage (T1IN, T2IN) 0.8 \
R1IN, R2IN Receiver input voltage +30 Vv
. y MAX232 0 70

TA Operating free-air temperature ory = 35 °C

*i’

TEXAS
INSTRUMENTS
2
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MAX232, MAX232

DUAL EIA-232 DRIVER/RECEIVER

SLLS047H — FEBRUARY 1989 — REVISED FEBRUARY 2002

electrical characteristics over recommen

temperature range (unless otherwise noted)

ded ranges of supply voltage and operating free-air

PARAMETER TEST CONDITIONS MIN TYPT WMAX]| UNIT
. T10UT, T20UT | R =3 kQ to GND -5 7
VoH  High-level output voltage v
R10OUT, R20UT |lgy=—-1mA 35
VoL  Low-level output voltage® LT FoouT IBL =81 o GHD L = \
R10OUT, R20UT |lgL =3.2mA 0.4
VIT+ ;f::gﬁ; ‘\’I‘;ftg'g:gm”g input R1IN, R2IN Voo =5V, TA = 25°C 17 24| v
Wi, e '\’/iﬁzg‘ée‘gm”g MPUL R1IN, R2IN Vec =5V, Ta =25°C 08 12 v
Vhys  Input hysteresis voltage R1IN, R2IN Vce =5V 0.2 0.5 1 \
ri Receiver input resistance R1IN, R2IN Vee =5, TA =25°C 3 5 7 kQ
ro Output resistance T10UT, T20UT  |Vg+=Vg_=0, Vo=%£2V 300 Q
10S§  Short-circuit output current T10UT, T20UT |Vgce =55V, Vo =0 +10 mA
IS Short-circuit input current T1IN, T2IN V=0 200 pA
ICC Supply current ¥§S ;5505 e Al Sulpuls ety 8 10 mA

T Al typical values are at Vog =5 V, T = 25°C.

$The algebraic convention, in which the least

levels o

nly.

§ Not more than one output should be shorted at a time.

switching characteristics, Vog =5 V, Ty = 25°C

positive (most negative) value is designated minimum, is used in this data sheet for logic voltage

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
IPLH(R) Receiver propagation delay time, low- to high-level output See Figure 1 500 ns
tPHL(R) Receiver propagation delay time, high- to low-level output See Figure 1 500 ns
. R =3 k€2 to 7 ke,

SR Driver slew rate See Figure 2 30 | Vs
SR(tr) Driver transition region slew rate See Figure 3 3 Vips

3 13
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MAX232, MAX232I
DUAL EIA-232 DRIVER/RECEIVER

SLLS047H —~ FEBRUARY 1989 — REVISED FEBRUARY 2002

PARAMETER MEASUREMENT INFORMATION

Vece
s

R =1.3kQ
R1IN
Pulse ol See Note C
Generator R2IN
(see Note A)

CL =50 pF
T (see Note B)

TEST CIRCUIT

' s10ns—>i fe— —| }1-—310ns
| | |

' ——— 3v
s 90% _ 90%
P 10% /A 50% 50% N_ 10% o

<+— 500 ns —»

P & k—>—tpLy

| | VoH
Output 1.5V 1.5V

VoL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Z0 =50 Q, duty cycle < 50%.
B. Cy includes probe and jig capacitance.
C. All diodes are 1N3064 or equivalent.

Figure 1. Receiver Test Circuit and Waveforms for tpHL and tp) 4 Measurements

{’f TeExas
INSTRUMENTS
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MAX232, MAX232l
DUAL EIA-232 DRIVER/RECEIVER

SLLS047H — FEBRUARY 1989 — REVISED FEBRUARY 2002

PARAMETER MEASUREMENT INFORMATION

E—— T1IN or T2IN T10UT or T20UT
Generator ElA-232 Output
(see Note A) :
CL=10pF
I (see Note B)
TEST CIRCUIT
<10ns —pl  |g— —»| le—<10ns
P ] 3v
o || 90%  90% r— e
0, 0,
10% /] 208 0% N 10% 4
:4—— S5us —p )
' j&—>—tpLH
tPHL —j¢—>! |
! | o
0% A~ 90% e
ke M% 10% A= |
[ ] = —— VoL
tTHL = e # oy
08 NoyVo) 08 (Vo Vo)
SR-= t or t
TLH THL
WAVEFORMS

NOTES: A. The pulse generator has the following characteristics: Zg = 50 Q, duty cycle < 50%.
B. Cy includes probe and jig capacitance.

Figure 2. Driver Test Circuit and Waveforms for tpHL and tp y Measurements (5-us input)

Pulse
Generator EIA-232 Output
(see Note A) e
I CL=25nF
TEST CIRCUIT
<10ns —» |le— —» le— <10ns
Input |
VoH
Output = I , 3V
-3V
SV —_— VoL
SR 6V

Sty ortpy

WAVEFORMS
NOTE A: The pulse generator has the following characteristics: Zg =50 Q, duty cycle < 50%.

Figure 3. Test Circuit and Waveforms for ttHL and typ 4 Measurements (20-us input)

{’P TeEXAs
INSTRUMENTS
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MAX232, MAX232I

DUAL EIA-232 DRIVER/RECEIVER

SLLS047H — FEBRUARY 1989 — REVISED FEBRUARY 2002

APPLICATION INFORMATION

5V
16
— ,
vVce > 1KF
! Cl+ 5 i
I o >
e 6
_:L— C2+ Var=— 8 ey
1uF 5 oy + :l_: 1pF
e [ 51 > 14 E1a-232 Output
From CMOS or TTL 7
> ~ _ EIA-232 Output
I <153 g2 Input
To CMOS or TTL 8
o AN ' f—<—— EIA-232 Input
15
GND

Figure 4. Typical Operating Circuit
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (T1) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is currentand complete. All products are sold subject to TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with Tl's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
inwhich Tl products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data bocks or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated Tl product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright © 2002, Texas Instruments Incorporated





