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1998

Abstract

This report present a digital digitizers. Digital image consists of 256 digital gray level
with resolution of 512 x 512 pixel , obtain by quantizing the video signal. When the image has
been quantized, it is stored in the memory unit of 256 kilobytes per frame in byte array format.
The data of image in memory are sent to microcomputer.  These operations are controlled by
microcontroller and stored image in memory and display on microcomputer by program operations

controlled by microcomputers.
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PAL NTSC
N Number of lines per frame 625 525
f y Frame frequency (pictures/second) 25 29.97
f £ Field frequency (number of fields per second) 50 59.94
172 Number of per field 312.5 262.5
Wb spect ratio 3/4 3/4
B Video bandwidth (MHz) 5 4.2
H Line period ( Ms) 64 63.5566
f. Line frequency () 15,625 15.734
11.8-12.3 10.5-11.4
a2 line-blanking intervat (LLs)
4.54.9 4.2-5.1
d  Line synchronizing pulse (JLs)
20 16.683
Ty Field period (ms)
18-22H+ 12 25H
j  Field- blanking period
2.5H 3H
I Duration of first equalizing pulse sequence
2.5H 3H
m  Duration of field synchronizing pulse sequence
2.5H 3H
o Duration of second sequence of equalizing pulses
0.5H 0.5H

T, Field synchronizing pulse period
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4
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1

0-4V OUTFUT IDEALANALOGOUI’PUI’

|

DIGITALINFUTDATA

o-tn

t
2BIT RESOLUTION(4 LEVEL)
¥

o=t we

t
4 BIT RESOLUTION(16 LEVEL)

1% 3.1 HAAIAINIRZIB IRV LB YN

A WazBeAYeY DAC 'ﬁ’uag'f'i’*una1ﬂ’1’1ejann~mﬁwaw‘h DAC 184 ( Sctting time )
Auswewanfisy sAuussAue mymtgonazasd ums'nﬁLlumsmwuwmﬂaﬂuuﬂmllaJ
TasUndezh ﬂﬂmmmmmmamwwm'n 1u%39989 LSB ( Least Significant Bit) ffinnites
dlu nisnnsia luudmeBuymdouhhiy mntm:nmﬂuuau'lwmmsﬂgumm%ﬁq
ummmmusnumwi‘luagvmzuum LSB weuiues §1 DAC v 8iin fivaausedu
mmwmg‘lmm 0-10 Taowf dafu LS fewindu 102° wie iy 0039 Taav a%s
wilwity 00195 Tanvt vaqawmunmmmo‘li’muﬂﬂﬂmna111’1’1qam'avmmumuaa
nd1 10

AIRMIIUS ﬁ‘luuﬂnmas’ﬁmﬁ’ﬂﬁnﬁmff« vee DAC ludeulwlnd snamm
wiudwes DAC Tuanmz ndnfe 9 q durmisen d 8 2 dwes LsB dmsy DAC #ifi
AIMILILG 1 1 LSB ussdueniymeglusiae o 81 5 Taav fiaawazideani 12 v L.SB
massuiiu 527 wie 000122 Taani dmiunn q e lidmednueniynusdy
swrganiedindiimaninely &1 pac Aufvaiulisnammiudwndy 12 s
gndes LSB szamnsoRanmalyld 0.001222 defmamumiuduils fAIWaz Hoaf
szinaumy uazezliflndiRosiuaueniynitniel3

FEMsveq man?iauﬁq;tymﬁﬁnaa'lﬂlﬂuﬁ’ﬂgapmamaan Hme73 udvsvenan

fufios 2 3% Ao Binary-weighted Loy Binary ladder DAC
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3.1.1 mmﬂumuﬂ‘ummﬂ'lnms D/A ( Binary-weight resister D/A)
l’ﬂﬂuﬂﬂ'liﬂﬂu1ﬁUﬂ"llﬂ\15'Hﬂ‘l'lJU'lilﬂ'N'J‘E"ﬂQ'IU"I]fTﬂllﬁ:,’lﬂ'I"ﬂﬂﬂ ‘Uﬂﬂﬂ'ﬁll'ﬂﬁ\?ﬂﬁﬁﬂﬁ

iin Winmeudyanuemaen 1995909 Binary-weighted resister D/A uﬂm'l'ﬁ"lusﬂ‘n 32

—10vY
q

1Y Vout
r
_ 800 [
$1P | &1 [lom 151
N Yout '_'Ig:
2P | po ol
TH 11
s_?yf: R3 L 104
2 i 9t
54 8t
R¢
ot 7+
Ky 61
s -
44
3--
GATING 21
CIRCUITS N
t
. 0 —
BINARY
INPUT
WORD

3UW 3.2 2995 Binary-weighted resister DAC uazpT e niymues DAC

ma'lumngm’]au‘lﬁ mmmmamaaﬂm‘nw diesviluudidiu 0000 gnfloulst
fiin  sunmenaindanunszdages muu Whitlussdweniyns el W sueelioud
wwinnneetiendfuiugud eswaluuidu 0001 aing S, wlaas uazuseAu
10 Taovuzd10liiy R, marzdsumvessotluonilozaes I8y n3nladiou (Vimal
Ground) Hlusaldusedu 10 Taav annseudadumu ®,) 8 fAlalein ®Q) Fuilumg
MWifanssun 125 mA Tnarsuaawdnmmdloundy R1)F1 800 O useduianasen R,
A3sevdie 800x 125 mA wiemidy 1 Taay

dlesvinluudndon iy ooo s, veillauaz s, Yasees dhumglinszue 25
mA (10 V/4000) Iwarimu R, useduanasen R, Tify 800x2.5 ma  wle 2 Taan
salund 0100 sxlfussdweninnrindy 4 Toaxi uazdiswaluuidy 1000 usedu
wwinezdlu 8 Taav wduna Idisfaneduymunzdves R, lnndessAuLstuma
eNim

aIndudasdrmunsolasesnfousu’ld o dievhausaufuieadisdyanaeuaen

mueminitiisnn o Tamf e 15 Taaw (0000=0 Taavi.0111= 7 Taavi s
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b ]

p A 4 P 4 2
1111=15 Taan ) tumsiindiv 1 Taar o iy
P bR . . . ot s a4 (1" 3K}
OURIN Binary - weighed resistor DAC HANNRIZI9955 410 qa5elasann
za3n lumsit 19y §1densnIwaziBoaves DAC AN 4 I mswieueg
mmmumuﬂlwmmwmaﬂunu'hJ ¥IANVIN Ladder network mmmi"lmmumu

Moe 2 mnmuu

312 lﬁﬁlﬁﬂﬂﬁmaﬂ; i D/A (Ladder network D/A)
l?’lﬂuﬂ mﬂlﬂﬂilu'ﬂl')ﬂiﬂ (Ladder network) mmmﬁ?’mﬁ\mumxmmummqsn

aluurs Tagedaudumufias 2 Auvimiy Vvaludnvazasesuriaus ety wiefien
3 lwd 10a 1085 Binary Ladder) Awutanslugifl 3.3

20K

Yout

31N 3.3 3995 Binary Ladder DAC

U195 DAC wyumamesiindesa Tuge 9 udaseudasezon uAN1g
N IUYe4993AG AR UM IaY842195 Binary Weighed DAC @il 3.2 ) inmitdoeg
'hmnymzaunsugn'l#ehmuwamaanmm dieswetined 0000 gndandem
nenaindnnunszdaven  fuiu usmmmm!vm'lﬁ’mnmaﬂuauﬂwumnﬂuﬁua aind
s1 vzilanadioien sunia iy 1000 dunalfidausaduentym 5 Taasf senin
mnaaﬂuauﬂ ddatuudity 0010 atnd 53 fvelln unsaildiReusedy 125 Taavi
flieniym uazqate d8uwnidlu 0001 oind sq wilanseerluonilez s st niym
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onIN 0.625 Taavi wduna ldiweas usqsaummwmsiusﬂauﬂmm'lmns ABIB NTYMAN
wsantdeusin o &4 10 Toav wududuag 0.625 Taasi (24 w3 16 $u)

Yof veuammesiiinSesn DAC As mmmaammn‘lmw diosninidmady
nuies 2 Auinty unzlunnduii uS¥ngran DAC Weunanun wldimadlauuuian
westindesn lumsnaa DAC

2995 lyutSiomnes 3 unerfinrwgndeuniuénnnnineeg Binary-weighted IW51271
nswxmmmmﬁmmu‘nnﬂﬁm2m (%4 10K 59 20K) IRwndmanudumumans
q Ml uaees Bmary-welghted DAC le4. mmsﬂnuauh@aﬂamas DAC0800

HEAMITUNMISIMYBY DAC Tﬁmﬂmmmmmu151&a:naamﬁﬁugqaﬁ'wmq
monotonicity usaﬂummnwmﬁua@mmamaaﬂ'um DAC azxﬁwwﬁuﬁﬁnﬁﬁwﬁums

(v luuSmeuym awanslugiii 3.4

Y FALED BIT f )
th r .
110 -3
101 101
100 100
011 o001
o010 000 . :
001 001
600 —pt 000 .t
MONOTONIC DAC NON-MONOTONIC DAC

; 2 C ;
317 3.4 Monotonic DAC WINNVUYA ) Avesdganueuaeniigndes

Tumsgauna msmm‘fuvmammmmqauww mi‘lusnﬂnumqﬂumﬂm‘ln
[31ense monaz§dussiuweninnld Tuginseiuneds dIuvesnsaInFuacdauves
doyana Tigunsatisnszua’iih malumu'lmmmuu'lé’amwmwa Sufuaungdivild
DAC (Aans Skip wiemanszTaaduduiues nsida skip fivzfiflymitosluin tiod

4 4
uave 1]1”ﬂ‘|11111]81ﬂ"11ﬂ‘llﬂ\1ﬂ7]!‘"1111u

3.2 dudasdyanaeuiaen Willudyanahisnea nie ap (Analog to Digital converter)
A/D converter M58 ADC Mdmiunsulasdagnaduym Asluewaen iy

o o @ an = a 1 v Aaa <

IuINAvesnIARaiin wadnii Idvzegluzilues “WoRD” nuisaeadiesnmaihy
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e

IMMAYFIUTRUNUITEAY udnzszALvesTyyImewaen Tuvasd ADC  mdwaq

=)

YIUD

(=35

ATNAZIBIATEY ADC vzadiofunINmLBIATeY DAC BIWUIN  AAIAD
° a 4 - Y 3 []
NIUUIREHIRNEINNG 9 dn awazBeaves ADC faufesTinay %4 ADC

o =3 ! [ §
WM 12 1M Aezlinnwazi@eanidy 12 Wudu Auaaslugili 3.5

o] A
2bc - == 4_::11' - -
4o - AT Seal
. K\M ~a |
- ™~ - - -’r
. B B _~~ — el 4
D D
Oddliner Inactive lines Even finers Inactive liner
in 15t vertical retrace in 11t vertical retrace in 2nd vertical retrace in 2ndvertical retrace
L ] L | ]
11t field = 3125 finar 2nd field = 3125 finer

Frame = 625 liners

U0 3.5 mwazBuaves ADC weulsfuasefus v NI MY

v o . . y o @ & §
AMMIL3AU (Conversion time) Hhunusifid Wadndanilaves ADC aitld
1 % L% _ e 1] L) J L L \d
uanm msudasdynuemaen Ifnadiudyanuaiaea hildifaty Taevusivuta ud
1) L] 1 L. 1 é H o 1
dealinsFunszaunIdn 4 fa mefinadnidesnisnmanavanildiveihmsgy
(Y Py @ ao P Qs < P o @ Q’a '
(Sample) dgygnudunm  unzlidygualasaiiihuninluufesniniiieninm dafu
.Y - M Y 'y Y o ‘: & a1 M M
nansuasiu e Fanamdesnnszinszuaums Wadeay yesziifeglusia
Uszine us dmiu DAC mamiSage wanfly mS @iy DAC uyusITIAT ieeein
0O » H
msnfasu ADC 1y szdeamsnszuaumsdelas luduniueunasimiug unasfiuia

dygnaninitsuiudediluaces

3.2.1 MURNIYuAIBEN (Sampling Theory)
& ' P Y
1189910 ADC AeamsAamasniniils Tunszriumsulasdyenasuiaen il

[ oo ] 1 P [ ' U . @
dhudyenuftasa $rnasimit wlddmiunsguidaedie (Sampling) vedgn
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U ADC mmimﬂﬁ'auﬁq;qpmm?aanysm"'lﬁ'mu“lu 1 mS Aty Tuwnnsenlaou
doygnau'ld 1,000 afilu 1 5 é”ﬂﬂmml?iauﬁq;qpmqqqﬁﬁfhwhﬁuﬁ:unﬁwmm
namsaldeu

mﬂaumsmaii).,qumamwmﬂmmmﬁmaﬂﬂmqmﬂu 2 vaqmmnqat'[ﬂ
vesdgadunniidun anﬂmsquwsuﬂm Nyquist rate

Wsedygaewaen mi'luﬂauﬂq;q,nmgﬂmau 10 Hz swhifudr ADC aw
i 3.6

2 SAMPLE

ORIGINAL POINT
ANALOG
INFUT SIGNAL RECOMSTRUTED SIGNAL
8 GAMPLE
> POINT

RECOMSTRUTED SIGNAL

11N 3.6 msquuats q veziidnyas Indfosiudyanandy
awnmqmmmsqnmammﬂu 2f wie 20 Hz FuwzlideynAsaeavuin 2 fin
2
somnlundaz laidn mm’fagaﬂimaagnmmﬂ%uﬂuﬂq;mmamaammm‘luu Tag

o

DAC dyanuewaendaimifidnuuzadrondeiudyaraudy f1a0ud 10 Bz durai

[

qaeiidundei Apc fhnm'ﬁ1%'°lumnﬂ?;auumuq,nmqqqmﬂu 1/20 Hz w78 50 ms
dludy

msﬁxin"ﬂ%”nﬂsaﬂszﬁnimmm ADC lunsmauumiiousds vesdaananisutlag
lﬁag‘lumnaa sezdeaiiusarimsduinuvas Amunouiuay aﬂﬂmsqu 8 yAde
Tafa ﬁ'aafnsaﬁﬂmsqwmmuﬂs-ﬂaummnqaqﬁau‘rm 8 af iy dygumud
Suym 10 Bz vedearudandndl 80 Hz Anfudaneuneimenareisnnmiioudh:
/80 Hz ¥3® 125 ms $1d ADC himnnsoquitedi IR meredygnaduwniindon
ulas'h 1i13msi’1’a14aﬁussq‘luﬁtgﬂpmaumanmaﬁunmzqqgmu'lﬂ

”



> o mp m—

26

@ o o ’ 5 a 4 % ar o 1
AANANRUSSENTRAIWIMeBIm Awmlumsnlfeudyanaunssasimsgudiu
-~ o 4 @ a P ar ] ) 4 4
W3 diigeives ADC Nidigdaniiaiinsnats q 35 Wgaiannlusimmeiifisinen fed

wihmanlasdygusunenlfeglugivesdyanudteen Siddlsaudeientu iieg Ay

. M1 6 35fe

322 Funlasdyanasuneniiiuadasa
3.2.2.1 Basic conversion method
act o =, N d' v A 4‘
dnnulndygraewneniuiSesauuuhis 9 uaadugildi 3.7 UIIAUBUNNA
] v T ar ~ 4 [ - 1
hi nswe v sdeiifuvidunmuimitiveseutaenaeamisuned uazusetud s civig
v 9y o a =) 4 d a J P
ulsanna VR defuBunmdnumitiwesneamisuaes dnwazvemsumesileisuves
aeumsumsiuaacluglii - duwssdudunn v MNTIBUNN V2 udussdueninnee
dhuoein 1 S1duwm v deend v2 uduemiymeziihugud  F3lumaminsdeyade use
Auddeezgnuilsiounssisiussdudunm ffanae iy Quantization emror Y9
aeunesnmes luiniwAaudinssnzves ADC fAemmomidennguuesdudszing
. ] 4
uti o fieldinadessniusediuBum vx uazAil Quantize 1AnFigethe feond1 0
LSB

—’_ Yo

o

] k4
U0 3.7 yaaddimsiuguues ADC

Yo
&

+

I i )

- L]

Ya

r

—

Vi-¥2

i 3.8 namems s Hedduvesneumsuned
3.2.2.2 Counter Type ADC
msdAees ADC  dnwairdl ﬁ'fluuuuﬁiwﬁqﬂ NaNMINNIUYBINNIAD A3
uﬁamﬁa'u-umn'umusQﬁ'uﬁlm'ﬁﬂmm DAC fudaygaewinenil iinsweh vin ms

° - ar . - ot [4
inweziulaodgaa start conversion 2030 AvaTNsavrTiam inmiaes Wiilugud uds

4]
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3

Guiutunn qud e1iMveuntsiaes (Counter ) sxtlouly DAC mauﬂmnﬂuﬁwmmam
aendnuuzihudutila sl Trudisuiudymueunanduyn Anewwisuaes Tas
iamiines sxduiusunsziueninnmiiiy dygueumendunn uSedenulifu 1 LsB
u aeumsuaenlAsuanius wgansiuveunnfinesiay lawch ol medifiese

nsszaaadel) wazsedayanar start Iny

-
Ll
»
CLOCK —— DIGITAL QUTPUT
: —
——————
CONYART CONTOL COUNTER DAC
COMMAND |
LoGiC
Iy
4
COMPAEATOR

———— ANALOG INPUT

n vienlABzUNINYEY Counter Type ADC

START CONVERTION | l

ANALOGINPUT

DAC OUTFUT

DATA VALID

. Timing Diagram 484 Counter Type ADC

317 3.9 uien'lavzinTN U0 Timing Diagram 499 Counter Type ADC
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d’dw A oM o 14 . t S C4
NITUUYIAY AD Y!N’lu‘lﬁ'&ﬂ W31ENMT conversion llﬂﬂz’ﬁﬂlﬂ'lwﬂﬂiﬂ Wt‘ls‘lgﬂ
mm uamnuumngnannﬂie muu 1un1s conversion 1ﬂumma n ‘]J‘ﬂ 'il"cl%’il‘IU’Ju

clock @19 2° mmﬂaau‘lﬁ"lﬁhwaqmmmna dauded Afle ad1ldie s3ai%a s1P0gnuA
£
ABuBiudIuegAY DAC g

3.2.2.3 Tracking ADC

Tracking ADC 921511/59299399MUY  counter type Mg munmss Tagldiami
L uuuﬁuifum'lﬁ"hiiiuﬂuﬁ'mt?nﬁmmgmﬁnnﬂ% uASEEITUNNATIR Latch 1ot
msxﬂﬁsuﬁmwmﬁmﬁaqa s daunIUgIMNReIndsFudesnand Taomsviaes
Wudeii [BIIYMIIN DAC swgnlSsuoududyanaduwm w0 Vin 1nnnd
dnyuzaednvesnemisunes szaauguldianlime i uddh Vin desniunmiiaeses
Tunasunhrmasgaveuaniines swannndygnuswmsndwmbiiu 1 LsB
unzfweuanlineiazgn Lach Pombuaminesasihanuudaaw (track ) dayanudu
wnaul@swihiudnie: Latch flvail3

vindnvaEmIinudng vin sedeshinfiownlaadind nrsvenveuni
UL mwuuﬁ"uam'vmn'lﬁﬁ'v'lnaanﬁﬁ'mnuawmmauvm #edelunsdil Aedagnagl
Ll wnﬂasuuﬂawmﬂ'lé'mnnqmmnummnmna sanmanfAsuaseznifusasing
anaumana»umm!mmmmmas fie 1 LSBiclock period waifu $idaenis ¥ ADC au

-

Bunnldvzdeld £ileond1 1/2n miwes £

3.2.2.4 Integrating ADC

MaledAgueses ADC viiafi Ao 2993 Integrator IMANAYEINIT ADC LYY
Integration Aov:19dgygnal amp Aetileumudygnasuiulann DAC Sunjmudiyas
mavhau ldaeay fe Single Slope Converter 11a¢ Dual Slope Converter

1) Single Slope Converter

frtyqnmamnammu ramp i:.,l'nﬂum‘aﬁuﬁ'nammm‘fuamammmmmn'nguﬂ
dnfesvudsiiiganimiinmnadnios Faamitez1$vnnraunuvesdyane ramp 910
gudderussRuBumezdudadauiuussiudumnm

A13 convertion v:3ud30daaa start convertion Y153 luuThianiines uas

- o s 4'; 3 o o 4’ o ' o o
Suadudygne ramp nauTmundnnguilian dedya e ramp rugudlaa
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o o . ' o o 9 4 o o s S A
PMYMIINABUWITUARS 2 92 high uazilanmilasead Whgianlines mlmesazisy
] 4
UUIUATNAYR ramp HvINAWTIRUBMREBNBUNYN Vin Tunmiiienimen aey
wisuaed 1 92 high unzlann il clock dhgiamlined smauwadenmmlinesesiiv
a 1 @ @ oa 4 { 2 H
AATIUNTIAUAVBUNN 11189910 VR = KT Tas#l R ualatves ramp (¥9n9%) lu
. _~ a & 4 s
wislanAud uez T idusnoulumsaniines msgas £ Fuiluarmadyaw
clock fudenldalavves ramp W v £20 Suaufienimesivdeemiiusasiaau
a A . o
maluuiinde vin annndiqa
eV, = Vg fl® T,y = 20, uezwieadulu ADC uyumaniiaed ramp
vessHmeniyngate szdinsves v, Liifu o.5LsB Tuziil 3.10 wamseesduiia
VOWSIAU ramp B8N TaomsAsussAuS SR UBUAINTIARY WedindiTla C 99
A o &4 {
nsiszquazfivvninaussdue iy deidedmisznisuils fomnldons i 4 msfdou
) 9/ Fd ]
wlassr RC awigaimgiiesihif aladamamdoudaomeil Apc wilaiise hiflufifienldly
flagiiu
2) Dual Slope Converter
o o -: A ' .
ADC UUY Dual Slope I&5untsw@nuniuuuieud lugaunnsesves single slope

ADC nutmesuanluglil - hudosipinsvesmeinmivenees sfivessasdie T,

!:.

c
J— Volt)
F 9

Slop = +¥rf
RC
Vo

+¥ref Yor

7 Vo1 g

3 . ' @ L4
7111310 2993 Ramp voltage generator 0619918 UAZANWULYBULTINY

-

[] [ 1 4
T, lunm T, suflushsi Idsumsesnuuy Iiiduniveunsiilusnmi ayaNudUNN 9z
' Y o A a o 1 s d P o 9 I's A a - ﬂ Y
ADNAUDUNINTIADT AIUAINY S ‘K\Tﬂ'ﬂ“lﬂ‘l‘n‘l‘!ﬂﬂgﬂ BUNIATN Vm nuaggyial ramp
; 2 4 2 . , 3 3 a2
fvwnaindumaauazy Taufunneves vin sunseia v, e q nieduga T,
' - e N = — \ e el = & v e

lushanm T, Sunmezgndneenninduiiinanesinzdeiuusedudiens seidaudity

k4
Bunnvesduingmed  Tasmsmugumieaedn  Tudnwazwuiieshdd v, aeasdas
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{ ' 4 2 ¢ & o 4 o 4
dladasinnmsmelszaiuag Vo leGudunm T, wmilneserimunsdiniy vude
=K -~ o o P 2 ~ 9 Y]
V,, fnadgud ﬂaumsumswﬂasuamuz'lﬂmnmumuquamn‘lnmmuu uay
xmv‘fnmlwmﬁma{ﬂzgﬂuﬂamﬂusﬁaﬁ%ﬂaa ﬂ:;mﬁuﬁuﬁ'szn:imhmmﬁuusaﬁué’uuﬂ
wiilubilawaums
T, =TV,/V,

¥ .
as

AU sHaATneaiiutae T, BUAAIAIOATITILYO WS IR UBUNNABLT IR LS
Y o @ s -~ t o o '4?'
Hogadnyuzdinyves dualslope Jmwilszmsfe Uszmsusamomuniudwesdy ity
1 o 4 Qs A : s 4 { a
egfiuAdes A MvBITYa Y clock uazduiulsey UADZYUBYNUAINIBUNBIATIVBUITIRY
8189 unzmmihuFuduvesduiinsiaed Uszmsfiaes nsiinadaygusunIudIeay
o o (Y a [l
ewonwIrwahId Suinld T, fuweshiuateaes dygnasunu 1wy Ju
o v w ad ' [} { @ ¥ [
MIVINAAYYIN 501850 T, 92 1¥iA 20 ms daudeidofidrdigues ADC 1 Aenauudaly
. T 9 ;4 LV 9 o 4' A o A 'y d v aa a 4
M3 conversion ABuYNARBInTonldfunTeclosan hikesmanss Wy A3aoniines

wludu

ELEC TRONIC "
Osum e INTEGRA TOR
ANALOG . COMPARATOR
+
+
~Yret -
cLaCK »  CONIROLLOGIC

«

N Bt Counter

N Bit digitel output

31#1 3.11 wiennlaezunsaes Dual Slope ADC
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3.2.2.5 Successive Approximation ADC

NIT ADC %ﬁﬂﬁ"lﬁ%'nmmﬁuu"lunuﬂszanﬁﬁﬁmn1sm1m?31hunm~ma~ﬂ'au
fega NIIANITETAR I UIIIIA I IAe T nmﬂu‘luanymvmsﬂaunau Fwwdenla
a.,unsn‘iusﬂﬂ uamﬁmumaq Ty ADC wiiai ABNWIT UABI 9z AR SouTiowe 1)
#9710 DAC nuamaeneuwn Vin 18171?}7!1!31‘1]?1’)1]?111 Successive Approximation
Resister (SAR) 3ilulod. MSI (Modium Scale Integrated circuit) 1 143un1500nULSy
fumitevimhii Tasams

11391197189 ADC unuunﬂ?uvman'lﬁ'nnms'lamuvaamm GG mmmm
naqmsmmumumanauxi’luauwmm ADC uazmmunmﬁummaw muauxi’luﬁu
umunmmnum INVUNUB AT IaniTe xuamwm'luauqau ﬂaqumsﬂmqum
MinNAsgIUIUNI N unnaugad ‘lug'ﬂ*n 3.12 ﬂaumsmas'nzxi'lummnaaumsauqaa
AndNaT SAR wihmhifundedsasasiy (ﬁ'uumunmmnu)

fidies imlsznsnitadmiums conversion ﬂaawmmamnanauun sedeeniily
mmammmsnﬂauuuﬂmaq;mmTﬁmﬂaau‘lﬁ‘lmnu ALSB lusaegahovesnisn/doy
mytymmﬂaaxmmynmumununnw UAUNUUVDY ‘lmamvmaanm‘luanvsvaunm e}
95 ADC xmuummsnmqm'lﬁ'aminuﬁ Ao TnuafivnanTasdase S(free run) taz Inyadise
F14 start conversion NNBUBN namle’flunmﬂaauaq;qnmhf (+1)
9nY8Y plus clock 1a8 clock gausne 1¥lun1s3iinTsmassniely qaToRuamYesszuLe:

4
Yuegnununmues Abc luszuudueduee

R /
ANALOG DAC “Vret

NPUT

COMPARA TOR
] DIGITAL
NBi ouTPUT

SUCCESSIVE APPROXIMATION |——
Start End of Converrion

111 3.12 uAenlaezunsaves Successive Approximation ADC
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3.22.6 U5y ADC (Flash A/D)
ursyreunesiaeiiiiu ApC S figaluussm  Abpc #l3matinuuuiy q ANV
d 4 s ~ d' ] [ ‘& o
Vo3 2T yReunesIne iz 1 yavesdaniSouiion ( comparator) fieviuTURsILTH
s = 9 v o : 3 4 o &

nalasdyauewasamiduym biiihusionms fieea duiu udsyreunedines Tailu
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vindaednlugili 313y ADC vuia 2 §in ‘m‘lummmm'lﬂ‘hmuﬂsm i
fiosnnnimazdoad il wnuinsewldeanfoudioy 21 @ Huntsuaasi
AIMRzBsAvesnoueTiae  MindIndusneunesiAe LA 2 in dsamsdanlsoy
flou2’-1 =3 & dafsufouaeunediaefuuia 4 in MfSoudioy 2*-1=15 § uaz
AeuRdiARiIIIA 8 I Kesmsdmnfoudious 21 = 255 dvzniuldhneuneiney
Sunndunils #uls ﬂmﬁﬂuﬁﬁ'mmﬂfiyuw‘iﬂm ﬂ:m‘lmnﬂmmqqtnﬂwmau Tumsad
1 TROUIR fIne TN ]e Fuihudeidoves ADC wiiail uazdoidudnilsy nsde iife
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41 Tanaheszuuneufiumes
-~ < - g Q3 1A - S 4 & o 4 :
mansanasruResumeiudy ez lilvifiosneufiaume s uituas Teu iy
A A Aad A J | o da v - 14 -~ ¥ P
inTeaspBianMIBUnduNes s WU deduilussiumenfiunes 18 $rozfinrsaisuni
b 4
o @ v - ' o~y L é
midsinwegiiffussuunenfiamesniohi  Mffomavnlasadiwesiy  Seseuy
- '3 o 1 [V ;.-1'
neuNuRBIvrABelidIusTneufil

1. wuledszulananalq

2. MUIEAN
3. duwa
4. 1BMYA
5. Tlsunsy
a s A wo o o - & a a
szuuﬂaummasmamumuﬁnuam‘lﬂmunaﬂ'lﬂazuﬂmmzﬂw 4.1 ¥Ws10azDYA
t 4
Aase il
dgygnauin
MR misedszanananay —» wein
unasne

10 4.1 vienlaszunsulnssadszuuneniiamey

1. wmieilszulananan (CPU : Central Processing Unit)
a o a < o ° ) o - 3 A [}
sﬂuwmaq;mn’luszuuaaummesmswwmmamaummasﬂzmﬂ-nu'lé'ma'nmu
o & A ' o q e & o &
smnarana s e miasaIms wazns LA iSOy Faunsanlsoudionld
@ o v 3 o - . . R
nuanesesnumeludigdlimizemhaunduassamaaiuozassn ( Arithmetic Logic

Unit) 139 ALU 8nda8
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2 MRS (MEMORY)

luszuureuiunes ﬂvﬁnu'wmmmﬁi%ﬁuaéaawﬁﬁﬁa nulsaamsuiiu ROM
(Read Only Memory) w’ﬂunmummmuunmuamqmm'lmJmsmuumﬂ‘\fu uazdoyaly
nisonms ez Lo s Iideq mnummﬂnmmmz‘lmﬂuiﬂmnmmzmimnﬂms
naulussuuneufimes nu'wmmﬁﬁnmﬁﬂnﬁqﬁwﬁaammﬁﬁxﬂu RAM (Random
Access Memory) Lﬂuuuatm3nmmmmmmuuaﬂmsumya'lﬂ uadeyavznielud1 i

lﬁUQ ATRLL ! WAt thnumagamnm1nmsﬂszmawa N

3. WOSNBUWNABIWN (TO Port)
o 9/ ~ ) G Y v o 4 L] A A Jddad 4
wasmﬂumuwwauﬂanmmaﬂmmanuqﬂnsmmﬂuamwmsmwnw Adunsa

=/ . Y a ] a
fdludu TaowesneziseuneiugUnsaimuusnaiiaga 9 Taga99sBwaesivar ( Interface )

4.2 lulasneunsames

mhuﬂsmawanmwaas:nuﬂauﬁma{ (Central Processing Unit : CPU) 9zgnasa
Wuleduvy Lst ‘mmmmmmsmmmmﬂ‘lﬂn1sﬂmf1mmﬂﬂmﬂm Fusrer99zion'ly
TﬂsTﬂswawmanuunmmﬂﬂsvmawa«uaga (Data Processing Unit) fariumnezadieszny
ﬂanmmasifumﬂzﬁaw'laqt‘lniﬂﬂﬂswawas # luTas Tswaesineguesiimisonay
inlsznevegludvesiu uozungussliszudunmedyaegmeludis Fusondir lulnas
AoY Insaes (Microcontroller)

TuTasneuTnsames nolusnleFeeiinisaiiuda MeivBuyneninn  1lsznovey
Tuledifoadaifen ‘Nmmmn‘lﬁmﬂuﬂanmmaswmmmamﬂnaww q 1diiled luTns
aouInsame s aunsoaaiuszuuneniunefidia auatlouundssie Iluos dygna
winud Wity

4.2.1 Tassa$raueq MCS-51

TuTasnouTnsainednszga Mcs-51 Sdaefummonesiuiy Tassatemeluyesi
waweieziiniemmsimeludiuwy RoM 1awesithuwy EPRoM 1191851 RAM 19
Tu 128 lud vawesil 256 luditudu §qswaztﬁtmﬂzﬁnm‘lﬁmnﬁﬁwmﬁuiﬂﬂﬂse uaz
NYUSVONIAN q smilousy

TuTasneuTnsanes Mcs-s1 wilyAf1ds (nstruction Set) sginunily dmsuda
i q Tﬂ&ﬁgﬂf‘iﬁ«ﬂdﬁfﬁxagi‘lugﬂm'ugmam fonh mianmunses ieeen

- o 4 - < o o o
MCs-51 szilsznanauvy 8 9ia sanwunsesezilving 8 fadae Fagamdasii 1d$mauge
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qn 256 yafdaudazfdserniiving 1.2 ufe 3 lud sl ne il Fumiils
IMURNIEDH1

sWafdalsznendas 2 dau de

1. Operation Code (Op-Code) 9zuan11% MCS-51 1825

2. Operand venANdsfigansiifeesls

Po.0-Po.7 P2.0-P2.7
. ks L L S ‘
Ve —i Por 2 Drivers ] [P 7 Drver | !
: )
1
Ve T (
- ]
t | RAM addr. :
: Register :
t
! ]
t
! ¥ :
{ t
. 7 i
.- 0 |
. t
: Stack Program H
! ) Addr. t
! Pointer . '
! Register :
: :
‘ | PCON [scon [rmop]Tcon !
! THo | THo | TH: :
H TL1 pC !
: SsUur| IE P Incrementer 0 "
1
Il Interrupt, Serial 'l
: Port and Timer Blocks :
o ’
ALE = 2 '
EA | g% :
2 1
RST _! £ '
! i
i i
] I
] t
] t
] !
: |
uE HHHA :
XTAL1 XTAL 2 P1.0-P1.7 P3.0-Pa.7

U 42 uaasTassadraneluves Mcs-s1
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vee
___“_%_19 XTALI PO.7 %—AD7
12 MHz P06 (4 ADS
18 P0.5 =— AD5
—b5F XTAL2 P0.4 133 AD4
P03 |35 AD3
P02 3L Ap2
Po.1 22 AD)
P0.0 32 Apo
P78
s PL6 L~
o S051 P15 —%
00 Alg PlL4|S—
P13
3d &= PL2| 3
PLa2
2 pst piotl
RD 17y P37 P27 Als
wr 18] P36 P2.6 2L A1a
T1 13 P35 P2.5 25 A13
10 14 P34 P24 125 Al2
iNT1 13 P33 P23 24 Any
iNTo 124 P32 P22 23 Alo
D L1 P3.1 : P21 F22 a9
rxD 9] P3.0 P2.0}-2L ag
\v'ss

I
1111 43 uaPIAYBI MCS-51

43 Tdsunsamuuna (Delphi)

hpunmdouTlsunsy aunsoil@ivetude msdouTusunsludavasves
Visual fieenuvyTusunsuivausmiverdnalszneudes 9 wmbsenpeuiulminesudumim
veallsunsuiidesntseu udadadouTilsunsudu q ALK

Delphi SathumufennilsiigiannTsunsudenl$lumsdouTilsunsy F9f14e1
dhgfiinofouTusunsudaonmn PASCAL nienmn C wndeu seianiimsdoulilsunsuee
fdedu dean18Tlsunsy Delphi unztilpasin Delphi dluTalsunsamuy 32 vie ed1unes
unz141u91u Windows 95 Ssamnsamun Application #1314

myzanfulunsesnuulssmsBumedivia (nterface) szvInlulasnoufiauney
fuluTasneuTnsames MCs-s1 sx1dues 89C51 Tavmissaawsisen (EPROM) agmiolule
¥ 89Cs1 Whimzmandents1§u ludauvesnenfinmesazvinseenuuumsifouTilsunsy
U Window‘Tﬂa‘lﬁﬂﬂlﬂiu Delphi 1¥luns@nnenylulasasu Insamesinsuaanasen

mantiseAsuR ALy
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nannImiutazMsesnuuYINs  ansauaaldseuienlae: unsummm‘lu;ﬂ
7 1.1 (wdl 1) Taoiimssudamnunmdun udanldoutiidudyauaiasaudainsmag
nduiludgynueuinensnnsanils wdnhdyana hlvnereussnssutudya s |
9~‘1ﬁ’1ﬂumwanﬂswuﬁumumammtymmmaw‘]ﬁmnmsquwum gim wzgmirlusa
mu“lunuwmmmnauﬂuqnmm T lulasneniiumesmeldnsasuquuesuTnsney

Tmamasns:qa Mcs-s1 Wudiiild socs1 s1wne BoaesuaznIia ind1de

5.1 mﬂimmmmﬂﬁuun (A/D Convertor )

TunmmBuymeziudyeunmiale ( Video Signal ) 7189108038100 ( Video
Camera) fifudoyn oo niennumdedyanunindu q nﬁa"lﬂnﬁ'nwsuunﬁﬂgﬂpm%eﬁ
( Sync separation ) ltag Nﬂnﬂ?;ouﬁtyiymamaami’]uﬁtytym ATABN (Analog to Digital
Convertor ) Tuduveq Nilsnﬂ?;ouﬁq;npmamaamﬂuﬁmmmﬁﬁﬂaa wlfledvesiai
wes TDAS708 Fuiuled Video analog input interface simnhiifendyymeuaenidy
dyauasaenvuin 8 fin TaoTassemiiigad ﬁmuﬂptumﬁmﬁ‘l%”lumsziu 10 MHz

°1uﬁ'owanws:ﬂﬁiauﬁ'iymtuamaamﬂuﬁiytym aSwen 719 TeS1ues TDAS708
Usznoudiunia Suwndinames (Input selector ) mmsmaammammmm‘lé’mmmm ua
n“l%‘lumsmamu'lﬁmﬂmmmuﬂmmmmwm ADC fin 20 dygunnIMasiyg o
N azdsr M AR UMY 75 TevuennsuSudufiuausveises uazanhined | LLF

b 4
(lulasisa) svinsdudynnedd onfudesummdnumuliun VRIvum 10K

]
P

naqnsuﬁ'u‘lnTaﬁ po1 imhfienszdudyauidhuninmnzay 10999 Data sheet 8
dmuadyanadidhiiv 20 aglusieseum 2.5V - 35Vmnuum'lﬂmnwwmaﬁmmm
Aewg i 20 Tﬂﬂﬂmmmumnm“l%“lumsqu 10 MHz z@eidu1 5 dgyauAtaen

BHIMYUIA 8 T sresniin 1,2,3,4,10,11,12 unz 13 Foanin imga 'l findr iiterir ldesy
Tefwes 74ncT273 fiily D - Flipflop duvesdgguasasafsas luifulumiigam

i1lagezae s 1C 20 (Mamieasinm) fiv1 9 ves ICOI(TDA 8708) 1141 Out Format
138 Chip enable 1¥munudyanuaiasaeniynmuuyluninie 1wy Two complement 1y

T 4
<t ot -
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5.2 MINNUYBIMAR AN (D/A Convertor )

dyauATaea eniynvia 8 fin 1hlusedy o 74HCT273 i b Flipflop $aiy
vuiesfeyneniyn ﬁ'lﬁmnqwsuﬂmﬁﬂgtymamaamﬁuﬁmnpm Avaen  Taolddan
WM 10 MEz lumsmugunsienaiedsdy 1co3 (ledwed DAC080p) Yinthiishy
Nﬂszﬂﬁuuﬁngtymﬁ‘immfluﬁmnpmamaaﬂ ( Digital to Analog Convertor ) U 3thdgyayn
1o wwﬁxﬂuﬁtytywmaumanﬁﬂﬂwwﬁrymm mweeduent] MWdyanausedy udarhms
Twdygnunm dudgae S8 i o 1c0s Clefiwed LM1881) fiox Wifudyane 3
Ale annsadenuueiines 1% WRuanedeg il 5.2

Fygnunmiale i 18vnndestonm ﬁxﬂuﬁtyfgmmam wih lhuondyanudes
Tavasasuondayaudent (Sync separation ) 19 led1ues LM1ss1 wihmsnendyanudes
eenvINdygyra JaTe (Video signal )1aoil R17 1az 18 Wudaimmiannuiinielu 1cos Tag
nomihy dyan newTndadaTedes (cMPSYNG ), dyanuneianeaded uns Foyg
Andgiadn dogpusenInsaialesed taz dyanu nesdneaded szdermuem iy
Ty UG IMua (Sync mode ) lﬁaﬁﬂﬂdanuﬁuﬁtynpm mwﬁ‘lﬁmmwmﬂmﬁmmm

an A gy o A a &
ﬂ“ﬂﬂﬂlﬂuﬂu‘]ﬁeﬂl“ei"lﬂuﬂmfy]ﬂl Pl Tt)t)ﬂﬂﬁ'nusi

5.3 MINIUYBINHAAN NG ( Clock )

MIMUY8993#AARINA ( Clock ) wihnsadndyananamd 20 MEz 71890
LEREET ﬁ'fgmmﬁ‘lﬁ%ﬁmﬂugﬂmuﬂ 1i1ludeid Not gate lﬁeﬂﬂﬁ'ﬁtytymgﬂémﬁﬂuuﬁa
il msssmsaesinmd 10 M, wiiefloulfaees ADC uazn1nesivae Iuaaey
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5.4 msﬁnmajmawsmmmﬁgﬁ

ﬂ1sﬁ1a1ummwn%«ﬁnzv’hmmunﬁmmm%ﬁaanmnﬁ yam  TasSudgyam
ABNINITFIR (CMPSYNC) uaziieifnoadss (VSYNC) dyanmdensmezgndelufye
WMo udlsenoudan R18, VR3, C19 unz ICSB 929n1suua3nIns
ﬁmu'uamnﬁammmaé’mumuauﬁ'aﬂvmmsnﬁqﬁqﬁsmﬂszmm 9 uS udaimsas
dyanude 118s R19,020 uag 1C 84 mawaﬂwawmﬂauq Tﬂtllllﬂﬂ‘li"u’lﬁﬂuﬂ’ﬂﬁww!ﬂﬂ
dygaiadiaedug sz 140 ns ( H-COUNT) mmmimmwaw'lﬁuazgnm‘lﬂﬂnms
muf]ummumaumuaumemmssm‘niﬁuasuum«mmamsummsun'lﬁ' nqYszaen
vaaawmmmmnma‘lmwmnmaumuau Buihnaiy o dumdsSuduveanisaziny
ﬂmtymmwmmﬂunmﬁuﬂzunu 31y ﬁ'usumatytymwﬁnu"lﬂ?nwufnumm}ummn
mmumeuTﬂu‘]uummmmmnas 11~m'1'nn1sunmauumauuﬁa'"ﬂs\ﬂmmﬁunmunm
veamsasunuuAsSuAus U e unuwﬂumﬂugnnm
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nmumasmmmuﬂamaumyiymafeﬂmqumm @iy «07) mmﬁ"m’imnﬂmmw‘m
muqun1suumvty1m«mﬁnumn'vamiymmﬁmaummﬁvmmnumsnwvaammnﬁu
MaNuFesa 1C09B m“lmé'mwn Q v83 1Co9B isuilu “0” mafitevia I 1C104, 1C108 Y1
msdudyamSanaanty vnnesssulesiy 32 nﬁammsﬁuﬁmmmc?aﬁnu‘lé'ﬁm
3290
Cozvmsminnanlseins 2 ms ) flae siadyauiadiang Ussine 140 ns (V-COUNT)
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5.5 MPNNUYBNIINANNTY
N'nsﬁmuazawsmmumsﬁu?fwmuauuazuuw’fqﬂ:“l%“]ac?umﬁmas’ (74LS393)

uanzddvzily 16 ssdesauiy Mdmlduviaey (74L574) PSININIAIURUMSTUAS
dyg AN IR 10 MEz 9mssiuiiandudgndadiiivg 1 ves 10134 Fuihyled s
exFa lasvimanines vina 4 Oa HazIB NN CA3 (41 6) gnABdgBunmues IC13B fian 13
nng tm'mm CA7 (8 v1) 984 IC13B AdeififuSuwmuea 10128 Taoru 741504 (Not gate) (819
WM CAS fiv1 9 83 IC12B anmﬂuauvm‘lﬂnu ICI5A (¥1 1) unziominm CA12 vzae llfdy
WM ICI5A nseludnwaiie 2 lRemiymasniusauionun 17 1dy el lun1sdredumis
veadoynfiozifulumizemami Fimmfudggonm 1 fad Wrshonaui 128 Aol
Sadesdrdmmiaie 17 By nsreimmisiudeesndiy 2 92U AiB IC13A, IC13B ung IC12B
sxlfiemiynueanmiv o Wuritel$8rdumismissmmsmmmanauey aiudeyn 1
duazununm) fuuia 512 ganm daudt 2 Uszneudas ICI5A, ICISB Mo niymmniv 8
@y Wlumsdmuadumisvesmizemamsrinmmannds ddiuduas upuamiivhmsiy
'um,;n) FamsSrdumisilgld 256 1@ msdndumisnisnuiimwiuiesniiiaes
mum"ﬁmmfﬁmnqumsuu 2 §a D IC12A '1%’muaumsuumaumuawwzmﬁmtym
1IN93UBNTA ( H-COUNT ) unz IC14A '1=vmuaumsuumeummcxwzsuﬁtytywsnfm
35UNFIA ( V-COUNT ) awsﬁ'mmumuauﬂ:ﬁmsﬁuﬁdau‘iaﬁ'mutymmuaumsﬁ'v (CR1)
isuity «o> 19 1C13A uaz 1C13B uaziiy “1” 14 1128 dausssmsiumanuaAIee s
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ﬁ'wmmmtwsmneilsmuaumsunmaumuauﬂaﬁtytym H-COUNT dudgaiuwadsisn
'msmuﬂumsuumaummﬂaﬁtytym V-COUNT #daygnaniufisudiu «o” s liiiants
14 ﬂtymmmmuﬁzxﬂummﬁtyiymwmmnq( YIAL40 oS ) Fagulszaredmfsuiiedidm
Nasmnf]uiﬁ"lﬁzmuu nmmnmamwmammmmmuaumsuumaumueumawwum
Heziisuiu <o s SiSmindiloziinuiy « msmamnmenwsﬂmﬂumsuumeum
uaunsameummﬂ"umuﬂu “ 'lﬁ’uunmmnnn1smwsuumumueuuumu 512 ganIN
wieneniumanndniunsy 256 iy nfmﬂa'msuuwsuuumaaq;tmmwmmmz%mq
NNV unzszngmimievuasy s12 medmuuauew) nie 256 admunndy)

unzilznqaumumnzuﬂtytymwwstwgfma'lﬂnnume:msﬂmumzﬂn 55



[LrisepLuLLLeberBLIIS'S K?w

'
YOBTIvL

1 z
6L J—VT
—— vin
R 3]
/ 1
TR I e
fstor ———C INTOR )
C6EDL VSTHL h
- B W <92 §
—— IO
—< o T Uj > G a
Y501 T 3
vrior
&>
"]
vis oL ,_.
B 2 m Ast
IO ¢
T 8 a4
w210l
S
Y8TvL
a1 s+ T
< v -
6 TPL PISTHL _.
/ mw W gy 592 8
o TR
e o ADYE o
R 12 8 a=
vzl
WL *
Y/ Mw W m.
1 ASH
FH® anp— TRTTD
G — Vet

- e sy, o [PEPRPR. - vy o ke mee Ba o E - R, A e O e e - e - Lure— PR w



]

-

-

47

5.6 MINNIUYBNWIMINDBNUBAA T
- A ¥ oda - o ad g Y ’

mamenueAmIaMNNNIBAMITINNINNETY  (rsdlifudeyanmdiniag
A1) M3e Rendya IuueARTANINININ MCS-51 (nasieudeyadsliseneniauned) el
IC16, IC17, IC18 uaz IC19 Himvhiudlutivives 1C16 uag 1c17 VAAABALLBAIASATNININIG
95UY ( CAO-CAl5 ) IC18 uaz IC 19 ﬂ”ﬁmanuuamﬁsﬁﬂumn MCS-51 (port 0 uagzport2)
ﬁmtymmﬁawmmu?uw?aunu aufu cD2 sxdediy 1C16 1z 1C17 fivisuuda an 1
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ORG 0000H

WRITE_DATA

READ ODD
READ_EVEN

EQU 010H
EQU 00CH
EQU O0EH

************START PROGRAM********************

MAIN: CLR
JB
ANL
ORL
CALL

ORL
CLR
CALL
SETB
CALL

ORL
CLR
CALL
SETB
CALL

P1.4
P1.5,$

P1#0E1H
PLA#WRITE DATA
DELAY

P1#0E1H
P1#READ ODD
PL6
TRANS_DATA
P1.6
TRANS_DATA
P3.2,3
P1#OE1H
PI#READ EVEN
P1.6
TRANS_DATA
P16
TRANS_DATA
MAIN

sclear bit pl.1 - pl.4

;write data to ram

;read data odd to computer

;signal from computer

;read datd even to computer
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*************I)EI AY SUB *#***k&ktkkxktkokk

;DELAY SUBROUTINE

DELAY: MOV R2#6

DELI: MOV  R3#100

DEL2: MOV  R4#100
DINZ R4,&
DINZ R3,DEL2
DINZ R2,DELI

Ak ko

*****************TRANS DATA SUB*****

TRANS_DATA:MOV  DPTR #0000H

LOOP1:MOVX A,@DPTR
MOVX @DPTR,A
CLR P10
JR  PL7S$
SETB PL.0
MOV A #00H
MOV A,DPL
CINE A#OFFH,LOOP2
MOV A,DPH
CINE A#OFFH,LOOP2
RET

LOOPZINC DPTR
IMP  LOOPI1
END
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unit proj;
interface

uses
Windows, Messages, SysUtils, Classes, Graphics, Controls, Forms, Dialogs,
HW_32, Gauges, StdCtrls, ExtCtrls, ComCtrls;

type
TForml = class(TForm)

HwCtrl: TVicHw32;

Panell: TPanel;

Imagel: TImage;

OpenDialogl: TOpenDialog;
SaveDialogl: TSaveDialog;

b_load: TButton;

b_open: TButton;

b_save: TButton;

b_exit: TButton;

Gaugel: TGauge;

ProgressBarl: TProgressBar;

procedure b_loadClick(Sender: TObject);
procedure FormCreate(Sender: TObject);
procedure WindowDestroy(Sender: TObject);
procedure b_exitClick(Sender: TObject);
procedure b_openClick(Sender: TObject);
procedure b_saveClick(Sender: TObject);

private
Count : integcr;
Bitmap : TBitMap;
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procedure Initial;

procedure WaitDataReady;

procedure Start;

procedure NextAddress;

function Read4BitLow :byte;

function Read4BitHigh :byte;

procedure ChangeField;

procedure ReadDataOdd;

procedure ReadDataEven;

procedure ScrambleBitmap;

{ Private declarations }
public

{ Public declarations }

end;

var

Forml: TForml;

implementation

{SR *.DFM}

procedure TForm1.WaitDataReady;

var ready :boolean;

begin

ready = false;
with HwCtrl do
begin
repeat
ready := not(Pin[15]);

Application.ProcessMessa ges;
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until (ready);
end;

end;

procedure TForml] .Initial;
begin
HwCtrL.Port{$3BC] = $ff;

end,

procedure TForm1.Start;
begin
HwCtrl.Port[$3BC] := $fe;

end;

procedure TForm1.NextAddress;
begin
with HwCtrl do begin
Port{$3BC] := Sef:
Port{$3BC] := $ff;
end;

end;

function TForm].Read4BitLow :byte;
var data :byte;
begin
with HwCtrl do begin
Port[$3BC] := $fd;
data := (Port{$3BD] and $f0) shr 4;
end; .
Read4BitLow = data;

end;
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function TForm1.Read4BitHigh :byte;
var data :byte;
begin
with HwCtrl do begin
Port{$3BC] = $fb;
data := Port{$3BD] and $f0;
end;
Read4BitHigh := data;

end;

procedure TForm1.ChangeField;
begin
HwCtl.Port{$3BC] := Sbf;

end;

procedure TForm1.ReadDataOdd;
var X,y : integer;
data : byte;
p :PByteArray;
begin
y=0
repeat
ProgressBarl.Stepit;
p = Bitmap.ScanLine[y];
for x:=0 to Bitmap.width - 1 do
begin
WaitDataReady;
data = Read4BitLow;
data := data or Read4BitHigh;

plx] == data;
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NextAddress;
end;

y=y+2;

until (y > (Bitmap.Height - 1));
end;

procedure TForm1.ReadDataEven;
var X,y : integer;
data : byte;
p :PByteArray;
begin
y=1
repeat
ProgressBarl.Steplt;
p = Bitmap.ScanLine{y}];
for x:=0 to Bitmap.width - 1 do
begin
WaitDataReady;
data := Read4BitLow;
data := data or Read4BitHigh;
plx] = data;
NextAddress;
end;

y=y+2;

until (y > (Bitmap.Height - 1));
end;

procedure TForm1.b_loadClick(Sender: TObject);

-

begin
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ProgressBarl.Enabled := true;
ProgressBarl.Visible := true;
ScrambleBitmap;

Start;

ReadDataQdd;

ChangeField;

ReadDataEven;

ShowMessage(' Load Picture Complete');
ProgressBarl.Enabled := false;
ProgressBarl.Visible := false;
Imagel.Canvas.Draw(0,0,Bitmap);

end;

procedure TForml.ScrambleBitmap;
var
pal: PLogPalette;
hpal: HPALETTE;
i: Integer;
begin
pal == nil;
try
GetMem(pal, sizeof{TLogPalette) + sizeof(TPaletteEntry) * 255);
pal.palVersion := $300;
pal.palNumEntries := 256;
fori:==01255do
begin
pal.palPalEntry[i].peRed := i;
pal.palPalEntry[i].peGreen = i;
pal.palPalEntry(i].peBlue := i;
end;

hpal = CreatePalette(pal”);
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if hpal <  then
Bitmap.Palette := hpal;
finally
FreeMem(pal);
end;

end;

procedure TForm1.FormCreate(Sender: TObject);
begin
Bitmap := TBitMap.Create;
Bitmap.LoadFromFile(buffer. bmp');
{ Imagel.Canvas.FillRect}
HwCtrl.OpenDriver;
if not HwCtrl ActiveHW then
begin
MessageBeep(0);
Application.MessageBox("The driver "VICHWxx" not found',
' Warning! ',mb_OK or mb_ICONHAND);
end
else begin
HWCUuLIRQNumber:=10;
Initial;
end;

end;

procedure TForm1.WindowDestroy(Sender: TObject);
begn
Bitmap.free;
HwCtrl. Port{ HwCtrl. LPTBasePort+2]:=$00;
Hthrl.ClqscDrivcr;
end; s
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procedure TForm1.b_exitClick(Sender: TObject);
begin
close;

end;

procedure TForm1.b_openClick(Sender: TObject);
var fname : string;
begin
if OpenDialogl.Execute then begin
fname = OpenDialogl.Filename;
Imagel .Picture.LoadFromFile(fname);
end;

end;

procedure TForm1.b_saveClick(Sender: TObject);
var fname : string;
begin
if SaveDialogl.Execute then begin
fname := SaveDialogl.FileName;
Imagel.Picture.Save ToFile(fname);

end;

end;

end.
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BLOCK DIAGRAM

e

| analog
video input  video input voltage ADC clock decoupling
i selection bit0  selection bit 1 output  input input  input TTL outputs Veco (+5V)
. 14 |15 VIDEO |19 |20 5 |21 7
AMPLIFIER
P 16, A g| outputformat/
video input 0 pe INPUT 8- bit ¢ chip enable
| Videoinput 1 —1=os ol ECTOR ADC 1], Gstateineut)
video input 2 ——» 2
» e
clamp capacitor | 24 3 Ds
connection m p Ds
t AGC capacitor |25 OUTPUTS > D4
] connection TDA8708A 10 » D3
l—é‘_ﬂ U, 02
21,01
PEAK LEVEL 13] .
AGCE ¢ DIGITAL COMPARATOR |+ Do
! CLAMP
4 LOGIC
& . BLACK LEVEL "
" MODE DIGITAL COMPARATOR
. SELECTION
peaklevelcurrent |28
' resistor input » ¢ SYNC LEVEL
; DIGITAL COMPARATOR
- F
»
: 27 26 Il 6 TB 1122 TZG MBB0sS
¥ synclevel  black leve! digttal Vccp  digital analogVooa  analog
, sync pulse  sync pulse (+5V) ground +5V) ground
i
F
]
' Fig.1 Block diagram.
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Video analog input interface TDA8708A

PINNING

SYMBOL | PIN DESCRIPTION

D7 1 | data output; bit 7 (MSB)

D6 2 |data output: bit 6

D5 3 |data output; bit5

D4 4 | data output; bit 4

ClK ' 5 |clock input

Veeo, 6 | digital supply voltage (+5 V) b7 |1 U 28| RPEAK
Vcco{ 7 | TTL outputs supply voltage (+5 V) D6 |2 27| GATE A
DGND 8 |digital ground os [3 26] GATE B
OfF 9 ?;tspt:': efc:rrlrgstt;chlp enable D4 [7 5] Acc
D3 10 |data output; bit 3 CLk E —2_1’ CLAmP
D2 11 | data output; bit 2 Veeo [6] 23] AGND
D1 12 | data output; bit 1 Veco [7] DRETORA [22] Veca
DO 13 | data output; bit 0 (LSB) DGND 3 [21] DEC
{0 14 | video input selection bit 0 or o 20] ADCIN
" 15 | video input selection bit 1 b3 IT_E E ANOUT
VINO 16 |videoinputQ

VINT 17 }video input 1 02 E 2] vine
VIN2 18 |video input 2 D1 [t2] [17] vina
ANOUT 19 {analog voltage output Do |13 [16] vino
ADCIN 20 | analog-to-digital converter input o [14] [15] 11
DEC 21 | decoupling input MBE964

Veea 22 | analog supply voltage (+5 V)

AGND 23 | analog ground A
CLAMP 24 | clamp capacitor connection

AGCf . 25 | AGC capacitor connection

GATEB | 26 |black level synchronization pulse

GATE A 27 |sync level synchromz?mon .pulse Fig.2 Pin configuration.
RPEAK 28 |peak level current resistor input

ne 1994




Philips Semiconductors

Product specification

Video analog input interface

TDA8708A

FUNCTIONAL DESCRIPTION

The TDAS708A provides a simple interface for decoding
video signals.

The TDA8708A operates in configuration mode 1 (see
Fig.4) when the video signals are weak (i.e. when the gain
of the AGC amplifier has not yet reached its optimum
vaklie): This enabies a fast recovery of the synchronization
pulses in the decoder circuit. When the pulses at the
GATE A and GATE B inputs become distinct (GATE A and
GATE B puises are synchronization pulses occurring
during the sync period and rear porch respectively) the
TDAB708A automatically switches to configuration mode 2
(see Fig.5).

When the TDAB708A is in configuration mode 1, the gain
ofthe AGC amplifier will be roughly adjusted (sync level to
a dignil output level of 0 and the peak level to a digital
output level of 255),

In configuration mode 2 the digital output of the ADC is
compared to internal digital reference levels. The resultant
outputs control the charge or discharge current of a
capaci}or connected to the AGC pin. The voltage across
this capacitor controls the gain of the video amplifier. This
s the gain control loop.

The sync level comparator is active during a positive-going
pulse atthe GATE A input. This means that the sync pulse
of the composite video signal is used as an amplitude
reference. The bottom of the sync pulse is adjusted to
obtain a digital output of logic O at the converter output. As
the black level is at digital level 64, the sync pulse will have
a digital amplitude of 64 LSBs.

The peak-white control loop is always active. If the video
signal tends to exceed the digital code of 248, the gain will
be limited to avoid any over-range of the converter.

The use of nominal signals will prevent the output from
exceeding a digital code of 213 and the peak-white control
loop will be non-active.

The clamp level control is accom plished by using the same
techniques as used for the gain control. The black-level
digital comparator is active during a positive-going pulse at
the GATE B input. The clamp capacitor will be charged or
discharged to adjust the digital output to code 64.

_LMAMTING VALUES
n accordance with the Absolute Maximum Rating System (IEC 134).

SYMBOL PARAMETER MiN. MAX. UNIT
Veca analog supply voltage -0.3 +7.0 v
Veeo digital supply voltage -0.3 +7.0 Vv
Veco. output supply voltage -0.3 +7.0 \
AVce supply voltage difference between Veea and Veep -1.0 +1.0 \

¢ supply voltage difference between Veeo and Vecp -1.0 1+1.0 \

supply voltage difference between Veea and Veeo -1.0 +1.0 v
Vi input voltage -0.3 Veea A
o output current (¢] +10 mA
Tag ' storage temperature -55 +150 °C
[amb operating ambient temperature (¢] +70 °C
[L junction temperature o +125 °C
HERMAL CHARACTERISTICS
SYMBOL PARAMETER VALUE UNIT
‘mH thermal resistance from junction to ambient in free air
: SOT117-1 55 Kw
§0T136-1 70 Kw

I
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TDAS708A

CHARACTERISTICS
VQCA z: Vas t0 V23 =4.51t05.5 V; VCCD = Vs toVg=4.51055 Vv, Vcco =V;to Vg=4.2105.5 V; AGND and DGND

shorted togsther; Vcca to Vcep =-0.510 +0.5 V: Veco to Veep = -0.5 to +0.5 V;V
Tamb =0 10 +70 °C; typical readings taken at Veea = Veep = Veco=5V and Tame

ccatoVeco=-0.5t0 +05 V:
=25 °C; unless otherwise specified.

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT
Supplies
1Veea analog supply voltage 4.5 5.0 5.5 \

Veeoi digitai supply voitage 45 5.0 5.5 v
Veeo. TTL output supply voitage 4.2 5.0 5.5 \
lcea analog supply current - 37 45 mA
loco digital supply current - 24 30 mA
lcco TTL output supply current TTL load (see Fig.8) - 12 16 mA
Video ampilifier inputs

VIN(O TO 2) INPUTS

V,(p.px input voltage (peak-to-peak value) AGC load with external | 0.6 - 1.5 Vv

. capagitor; note 1

124 input impedance fi= 6 MHz 10 20 - kQ
C input capacitance fi=6 MHz - 1 - pF
10 AND 11 TTL INPUTS (SEE TABLE 1)

Vi LOW level input voltage 0 - 0.8 \
ViH HIGH level input voltage 20 -~ Veeo |V
Iy LOW level input current Vi=04V 400 |- - uHA
I HIGH leve! input current Vi=27V - - 20 A
GATE A AND GATE B TTL INPUTS (SEE FIGS 4 A 5)
Vu_ LOW level input voltage 0 - 0.8 \'
Vi HIGH level input voltage 2.0 - Veeo |V
I LOW level input current V=04V 400 |- - UA
I HIGH level input current vi=27V - - 20 pA
w pulse width see Fig.5 2 - - us
RPEAK INPUT (PIN 28) _

28 (min) | minimum peak leve! current Rs=0Q ] - I 80 | 150 I LA
AGC INPUT (PIN 25)

Va5(min) AGC voltage for minimum gain - 2.8 - Vv
Vasintax) AGC voltage for maximum gain - 4.0 - \'

. AGC output current see Table 2

SLAMP INPUT (PIN 24)

[24 ! clamp voltage for code 128 output - 3.5 - \Y
4 clamp output current see Table 3

i
ne 1994 6
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Video analog input interface TDA8708A
SYMBOL PARAMETER CONDITIONS MiIN. TYP. MAX. | UNIT
Video amplifier outputs
ANOQT OUTPUT (PIN 19)
Vispb) AC output voltage Vvin=1.33V (p-p); - 1.33 - \';
(peak-to-peak value) Vas=3.6V
lig -+ internal current source RL=o 2.0 25 - mA
lotp-pr output current driven by the load Vanour=1.33V (p-p); |- - 1.0 mA
note 2
Vig | DC output vottage for black level note 3 ) - Veca—-2.24 |- \
Zig output impedance - 20 - Q
Vided amplifier dynamic characteristics
0s | crosstalk between VIN inputs Vooa=4.7510525V |- -50 45 |dB
Gan differential gain Vvin=1.33 V (p-p); - 2 - %
' - Va5 =36V
O difterential phase Vuin = 1.33 V (p-p); - 0.8 - deg
Va5 =36V
B | -3 dB bandwidth 12 - - MHz
SN signal-to-noise ratio note 4 60 - - dB
?mm supply voltage ripple rejection note 5 - 45 - dB
AG gain range see Fig.10 —4.5 - +6.0 dB
Getap gain stability as a function of supply |see Fig.10 - - 5 %
voltage and temperature

Analc;g-to-digiml converter inputs

CLK INPUT (PIN 5)

Vi LOW level input voltage 0 - 0.8

Vi HIGH level input voltage 20 |- Veeo |V
n LOW level input current Vex=0.4V —400 |- - pA
i HIGH level input current Vek=2.7V - - 100 pA
Zi input impedance fow= 10 MHz - 4 - kQ
Ci input capacitance o = 10 MHz - 4.5 - pF
OF WNPUT (3-STATE; SEE TABLE 4)

Vir LOW level input voltage 0 - 0.2 A
M HIGH level input voltage 2.6 - Veep |V
/y | input voltage in high impedance state - 1.15 - \
X LOW level input current -370 |-300 - HA
H HIGH level input current - 300 450 nA
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Video analog input interface TDA8S708A
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. | UNIT

ADCIN NPUT (PIN 20; SEE TABLE 5)
Vao | input voltage digital output = 00 - Vcca—-2.42 |- Vv
Vao input voltage digital output = 255 - Voca—1.41 - A
Vaoip-p) input voltage amplitude - 1.0 - Vv

. (peak-to-peak value)
1 7% input current - 1.0 10 pnA
iZq input impedance fi= 6 MHz - 50 - MQ
C input capacitance fi=6 MHz - 1 - pF
Analdg-to-digital converter outputs
D¥GITAL OUTPUTS DO TO D7
Voo LOW level output voitage lo=2mA 0 - 0.6 Vv
Vo HIGH level output voltage loL =-0.4 mA 24 - Veep |V
loz output current in 3-state mode 0.4 V<Vp<Veep -20 - +20 pnA
Switching characteristics
fosqmasy) | Maximum clock input frequency | see Fig.6; note 6 30 [32 |- [ MHz
Analeg signal processing (fcx = 32 MHz; see Fig.8)
aﬂ ; differential gain Va0 =1.0V (p-p); - 2 - %

see Fig.3; note 7
Ot differential phase see Fig.3; note 7 - 2 - deg
{4 fundamental harmonics (fuli-scale) | f;=4.43 MHz; note 7 ~ - 0 dB
fan harmonics (full-scale); fi=4.43 MHZz; note 7 - -55 - dB
all components

SVRR2 supply voltage ripple rejection note 8 - 1 5 %N
Transfer function (see Fig.8)
LE | DC integral linearity error - - +1 LSB
DLE t DC differential linearity error - - +0.5 LSB
LE AC integral linearity error note 9 - - +2 LSB
Timing (fou = 32 MHz; see Figs 6, 7 and 8)
DIGITAL OUTPUTS (Cy. = 15 pF; lo = 2 mA; R, = 2 kQ)

' sampling delay time - 2 - ns
h output hold time 6 8 - ns
L output delay time - 16 20 ns
JE7 3-state delay time; output enable - 19 25 ns
02 3-state delay time; output disable - 14 20 ns

]

¥
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Notes
1. 0dBis obtained at the AGC amplifier when applying Vip.p)=1.33 V.

2. The output current at pin 19 should not exceed 1 mA. The load impedance R, should be referenced to Veea and
defined as:

a), AC impedance 21 kQ and the DC impedance >2.7 k<.

b) The load impedance should be coupled directly to the output of the amplifier so that the DC voltage supplied by
; the clamp is not disturbed.

3. Control mode 2 is selected.
4. Signal-to-noise ratio measured with 5 MHz bandwidth:
F

Y
S _20 log; ANOUTC(P-P) atB = 5 MHz.
N ANOUTY (RMS noise)

5. The voltage ratio is expressed as:
AVeea . G

SVRR1 = 20log———=x-— forV;=1V (p-p), gain at 100 kHz =1 and 1 V supply variation.
Veea AG

5. Itis recommended that the rise and fall times of the clock are >2 ns. In addition, a ‘good layout' for the digital and
analog grounds is recommended.

7. These measurements are realized on analog signals after a digital-to-analog conversion (TDA8702 is used).

3. The supply voltage rejection is the relative variation of the analog signal (full-scale signal at input) for 1 V of supply
variation:

svrRr2 = 2Mien -V (FFA)\)/ + (Vi00) ~Viger))
CCA

). Full-scale sine wave (f; = 4.4 MHz; fy = 27 MHz).

une 1994 9
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Table1 Video input selection (CVBS). Table 3 CLAMP output current.
n (1] SELECTED INPUT GATEA | GATE B DIGITAL leLame | MODE
0 0 VINO OUTPUT
og 1 VIN1 1 1 output <0 loLamem 1
1, 0 VIN2 output>0 -2.5 nA 1
1, 1 VINZ Xt 0 |xm 0 pA 2
R 0 1 output < 64 +50 pA 2
Table 2 AGC output current. 64 < output -50 pA 2
]
GATE A | GATE B gﬁ;ﬁ':r lacc | MODE@ | Note
1. X =don'tcare.
% 1 output < 255 [-2.5 uA 1
output> 255 |lagom 1 Table 4 OF input coding.
q X output<248 |0 HA 2 OF DO TO D7
: output> 248 |lagom 2 0 active, two's complement
L 0] output<0 +2.5 nA 2 1 high impedance
0 <output< |-2.5 uA 2 open circuitt | active, binary
1 248
. output > 248 |lagem 2 Note
' . b3 .
Note! 1. Use C 210 pF to DGND
1. X=don'care.
2. Mode 2 can only be initialized with successive pulses
o? GATE A and GATE B (see Fig.5).
fable 5 Output coding and input voltage (typical values).
BINARY OUTPUTS TWO'S COMPLEMENT
STEP Vabcin
D7 /D6 | D5 | D4 | D3 | D2|D1|D0O|D7|D6|D5| D4 D3 D2 | D1 | DO
Uriderfiow - 0000000010000000
.0 VCCA—2.41V0000000010000000
Ny - Ojlojoflo|ofo]|oO{|1 110000 |0O0]o0]1
' -
254 - 11111 1 1 1 11001 1 1 1 1 110
255 Veca—-141V | 1 | 1 111 1 1 1 17011 1 1 171 1 (1
Overflow - 1 1 1 1 1 1 1 117071 1 1 171 111
B
¥
I ,
1ne 1994 10




£
£

t
Phﬂipés Semiconductors Product specification

Video analog input interface TDA8708A

[

025V

4
5 MHz sine wave ——
E
1.0V
‘] IOZS v
64 ps I MBB959

Fig.3 Test signal on the ADCIN pin for differential gain and phase measurements.

chgital MBB969

output
! fevel
i T peak-level gain control
E - e e
L}
R black-level

clamping
sync-level gain control

H 0 L 1

GATEA | l —» time

GATE 8 \
4

e ey v

Fig.4 Control mode 1.
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| ]
: digital MBB970

output

level

i

‘ S pesiclovel gan cortral N\ e
§ L e ntar e MR | (USRI ARG -

standard picture
level

black-level
clamping

o

0
GATEA — time
) GATE B
MODE 2 \z/
Fig.5 Control mode 2.
]
f clock input
£ ﬁ:ﬁ — reference level
¥ (1.5V)
i
sample sample l

analog N-1 N
t input l l

e \/

-l th e

3 24V

data

outputs dataN-3 data N~2 data N-1 data N data N+1
! DO to D7) ]
. 04V

J t d = MBB9S8

o~

Fig.6 Timing diagram for data output.
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OF open

-

0.4V

—

data V4 high~impedance 7 24V

outputs 7, two's complement binaq//

(D0toDny 7, v, /L 77 7
tapz MBB968

-

e—tgEz —

g

Fig.7 Output format timing diagram.

gy,

———

vVeeco
£
¢
i 2kQ
] .
(o)
DOto D7 -L uy
I 15 pF
' - IN916
or
IN3064
[}
¥ MBO36S
' DGND

Fig.8 Load circuit for timing measurement; data outputs (OF = LOW or open-circuit).
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>

DOto D7 @
| ]l; l:” ®
| ®.:
| ®
E S2

-

H DGND

- -

Fig.9 Load circuit for timing measurement; 3-state outputs (OF: fi=1MHz, Vo = 3 V).

L LR T

MSA676
i 12
' G
(dB) .
8 S e
AT
V7754
44
4 W
' 7y
N/
i 2y
0 /4
R /,\" (1)
Vs @
. RN 4
- - VS
e :‘4r
-8
26 3 34 38 42 46
Vo5 (V)
¥
(1) Typical value (Vcca = Voco = 5 V; Tams = 25 °C).
(2) Minimum and maximum vgluea {temperature and supply).
¢
' Fig.10 Gain control curve.
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INTERNAL PIN CIRCUITRY
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TDA8708A

APPLICATION INFORMATION
Additional information can be found in the laboratory report “FBL/AN9308”".
F

£

—— o ww w—_——

330Q
—1 28—{—1+R
-2 27 |——<— horizontal sync
data outputs
—3 26 |—<— horizontal clamp
220 nF
f —{4 25 ——R
100Q 33 pF 180F
dock 5 24—k
6 23— jf j:
22 nF
1 10 nF
W % ”FI Tor
+5V 7 22 sV
M
29 ooy TDAB708A
§——I—— 8 21f<—]F— +5v
1uF
——T——FQ 20—«
10 pF LOWPASS|
;1,: FILTER
(— 10 19
47 yF
— 11 18 {
data outputs < 4.7 yF 750
— 12 17—
4.7 yF 750
L— 13 16—
750
— 14 15 +—
MBB967 - 1

4
(1) His recommended to decouple Veco through a 22 Q resistor especially when
ﬂ}e putput data of TDAS708A interfaces with a capacitive CMOS load device.

(2) See Figs 13 and 15 for examples of the low-pass filters.

E Fig.12 Application diagram.
ine 1994 16
!
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s

22 pH 22 yH

) 12 pF 12 pF l
: ANOUT 680 Q P l.p __ ADCIN

5 A . = N

: (pin 19) ’ T . P—I‘ I _L o 1 . (pin 20)
| ! T:7 pF T 68 pF T 27 pF

I + MBB966 - 1

i Veea

; (pin 22)

}

¥
v

[

This filter can be adapted to various applications with respect to performance requirements. An input and output impedance of at least 680 Q and 2.2 kQ
must in any evert be applied.

' Fig.13 Example of a low-pass filter for CVBS and Y signals.
i .
; Characteristics of Fig. 13
%
¢ Order 5; adapted CHEBYSHEV
)
b Msmsazj ¢ Ripple p<0.4 dB
a(i \ ! o f =6.5MHz at -3dB
(dB) \ i ® frorch = 9.75 MHz.
o \ .
=8 .
' \ / i
t \ ‘
~80 %
{
\
-i20 ;
!
3
-160
1 0 10 20 MHz 2
b
i
ng.14 Frequency response for filter shown in
Fig.13.

3
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ADOUT 680 Q

(pin 19)
Vi T

P

82 pH

L ADCIN

-L T (pin20)
22kQ D T Vo

o e o gr——

This filter can be adapted to various ap
must in any event be applied.

'Ets PF T 15 pF
i

Veea
(pin22)

MSA678

plications with respect to performance requirements. An input and output impedance of at least 680 Q and 2.2 kQ

Fig.15 Example of an economical low-pass filter for CVBS and Y signals.

MSAS81
0

+20 \
5 N,

N
230

N
\\
N

-40
, 0 10 20 ! MHz) 30

Fig.1 p Frequency response for filter shown in Fig.15.

i
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Characteristics of Fig. 15

e Order 5; adapted CHEBYSHEV
e Ripple p<0.4dB

e f=6.5 MHz at -3 dB.
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PACKFLGE OUTLINES
g
i
e b 36.0
£ ’f 3.0 :
§ [ 0 &
K B i
39 |
gl ) | ped J
r__ 1 1 ' lT'
™~ 7I<— -’lz 54 - 0_5, "‘/"- 0.32 max
mex (130 max !
1.7 max L ’
~ , 17.15

D BN st —

1

ok o o W e M e s

N
|
|
|
|
|
|
|
|
|
i
|
|

15 T

- —

!
1

Diméngons in mam.
)

(LT P L o o O o y

15.90 MSAZ86

j Fig.17 Plastic dual in-line package; 28 leads (600 mil) with internal heat spreader (SOT117-1).
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18.1

17.7

@jg
&

1AAAAAS

v
1.1
21;5 03 1.0 365
- ‘ * 023 l
—f
U 1.1 ‘ L
14 -~ 05" 0to8g°
o

E
DuTnmons in mm.

v :MH

H

040

(28x%)

Fig.18 Plastic small outline package; 28 leads; large body (SOT136-1).
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SOLDERING

Plasﬂgz dual in-line packages
]

BY DIP OR wavE

.
The miaximum permissible temperature of the solder is
260 °G; this temperature must not be in contact with the
joint for more than 5 s. The total contact time of successive
solder, waves must not exceed 5 s.

I
The device may be mounted up to the seating plane, but
the teinperature of the plastic body must not exceed the
specified storage maximum. If the printed-circuit board has
¥ .
been pre-heated, forced cooling may be necessary
immediately after soldering to keep the temperature within

the p?rmissible limit,

{
REPAIRING SOLDERED JOINTS

Appiy‘a low voltage soldering iron below the seating plane
(or not more than 2 mm above it). it its temperature is
below 300 °C, it must not be in contact for more than 10s;
if behyeen 300 and 400 °C, for not more than 5 s.

Piastgc small-outline packages
By wave

During placement and before soldering, the component
must be fixed with a dropiet of adhesive. After curing the
adhesive, the component can be soldered. The adhesive
can be applied by screen printing, pin transfer or syringe
dispx:sing.

Maximum permissible soider temperature is 260 °C, and
maxirfwm duration of package immersion in solder bath is
10's, if allowed to cool to less than 150 °C within 6 .
Typictal dwell time is 4 s at 250 °C.

i
)
i
3
3
i
1
I

- eh— o

TR e e
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A modified wave soldering technique is recommended
using two solder waves (dual-wave), in which a turbulent
wave with high upward pressure is followed by a smooth
laminar wave. Using a mildly-activated fiux eliminates the
need for removal of corrosive residues in most
applications.

BY SOLDER PASTE REFLOW

Reflow soldering requires the solder paste (a suspension
of fine solder particles, flux and binding agent) to be
applied to the substrate by screen printing, stencilling or
pressure-syringe dispensing before device placement.

Several techniques exist for reflowing; for example,
thermal conduction by heated belt, infrared, and
vapour-phase refiow. Dwell times vary between 50 and
300 s according to method. Typical reflow temperatures
range from 215 to 250 °C.

Preheating is necessary to dry the paste and evaporate
the binding agent. Preheating duration: 45 min at 45 °C,

REPAIRING SOLDERED JOINTS (BY HAND-HELD SOLDERING
{RON OR PULSE-HEATED SOLDER TOOL)

Fix the component by first soldering two, diagonally
opposite, end pins. Apply the heating tool to the fiat part of
the pin only. Contact time must be limited to 10 satupto
300 °C. When using proper tools, all other pins can be
soldered in one operation within 2 o 5 s at between 270
and 320 °C. (Pulse-heated soldering is not recommended
for SO packages.)

For pulse-heated solder tool (resistance) soldering of VSO
packages, solder is applied to the substrate by dipping or
by an extra thick tin/lead plating before package
placement.
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}
DEFIN:ITIONS
Data Sheet status
Objective specification This data sheet contains target or goal specifications for product development.
Preuﬂ‘;inary specification This data sheet contains preliminary data; supplementary data may be published later.
Pfodcfnct specification This data sheet contains final product specifications.
Llummrng values

Limitémg values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one or
more of the limlting values may cause permanent damage to the device. These are stress ratings only and operation
of thg device at these or at any other conditions above those given in the Characteristics sections of the specification
is not implied. Exposure to limiting values for extended periods may affect device reliability.

Appl{céﬂon information
Where'application information is given, it is advisory and does not form part of the specification.

t
LIFE #UPPORT APPLICATIONS

k
Thesd products are not designed for use in life support appliances, devices, or systems where malfunction of these
products can reasonably be expected to result in personal injury. Philips customers using or selling these products for
use in'such applications do so at their own risk and agree to fully indemnify Philips for any damages resulting from such

improper use or sale.
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Philips Semiconductors

80C51 8-bit microcontroller

Preliminary specification

4K/128 MTP Flash, high speed (33 MHz)
DESGRIPTION FEATURES
The Philips 89C51 contains a non-volatile Flash program memory ® 8051 Central Processing Unit
that is parallel programmable. For Philips Flash devices that are
serial programmabile (In System Programmable (ISP) with a boot = 4k x 8 ROM (80C51)
loader); see 89C51RC+RD+ datasheet. ~ 128 x8 RAM
The 89C51 contains a 4k x 8 Flash memory, a 128 x 8 RAM, 32 /0 = Three 16-bit counterfimers
lines, tiree 16-bit counterftimers, a six-source, four-priority level — Full duplex serial channel
nested jnterrupt structure, a serial /O port for either muiti-processor - Boolean processor
communications, IO expansion or full duplex UART, and on-chip ~ Full static operation
oscillator and clock circuits. oM Adressi -
capabi
in addition, the device is a low power static design which offers a emory addressing capabllity
wide range of operating frequencies down to zero. Two software ~ 64k ROM and 64k RAM
80 le modes of power reduction—idle mode and power-down ® Power control modes:
mods are available. The idle mode freezes the CPU while allowing
the RAM, timers, serial port, and interrupt system to continue Clock can be stopped and resumed
functiohing. The power-down mode saves the RAM contents but - Idle mode
freszeg the oscillator, causing all other chip functions to be ~ Power-down mode
inoperative. Since the design is static, the clock can be stopped ° .
without loss of user data and then the execution resumed from the CMOS and TTL compatible
point the clock was stopped. ® Speed up to 33 MHz
® Three package styles
SELECTION TABLE FOR FLASH DEVICES package sty
- ¢ Extended temperature ranges
MEPROM RAM Size Programmable )
femory Size (X by 8) Timer Counter ® Dual Data Pointers
} (Xby 8) (PCA) ® Security bits — 3 bits
Mum-lTIme Programmable (MTP) devices: ® Encryption array - 64 bytes
: 51 ® 4 level priority interrupt
4K 12 N
I 8 [ ° ® 6 interrupt sources
C52/54/58
RR— ® Four 8-bit 1/0 ports
BK/16K/32K [ 256 | No
. ® Full-duplex enhanced UART
Eorla! In-System Programmable devices: ~ Framing eror detection
89951 RC+ — Automatic address recognition
32K | 512 i Yes ® Programmable clock out
BQ’&G‘IRD-:- @ Asynchronous port reset
84K | 1024 | Yes ® Low EMI (inhibit ALE)
® Wake-up from Power Down by an external interrupt
JRDERING INFORMATION
MORY SIZE TEMPERATURE RANGE °C VOLTAGE FREQ. DWG.
! 4K x 8 AND PACKAGE RANGE (MH2) -
P89:C51 UBAA 0 to +70, Plastic Leaded Chip Carrier sV 0to 33 SOT187-2
PBICS1UBPN 0 to +70, Plastic Dual In-line Package 5V 0to 33 SOT129-1
P89Cs1UBBB 0 to +70, Plastic Quad Flat Pack sV 0to 33 SOT307-2
P8JC51UFAA —40 to +85, Plastic Leaded Chip Carmier 5V 0to33 SOT187-2
P8§CS1 UFPN —40 to +85, Plastic Dual Inine Package 5V 0to33 SOT129-1
P89:CS1 urFeB 40 to +85, Plastic Quad Flat Pack 5V 0to 33 SOT307-2

¥
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80C51 8-bit microcontroller

4K#128 MTP Flash, high speed (33 MHz)

89C51

|

.OGMé SYMBOL Plastic Leaded Chip Carrier Pin Functions
—
Y v Vsg 6 1 )
) 1
f ¥ XTAL1 «—F , o H
§ _L > <>
o ADDRES:UAND
<«—»|-C<«—»| DATABUS
I T | e Lcc
—s—> «—> >
! XTAL2 <« >
| = = T2 17 12
[—> T2EX L
i le—»| -~ [ M)
RST —» > & 18 28
EAV ~
, PP — | O
FgEN a
! < > Pin  Function Pin  Function Pin  Function
' ALEPROG 4] > 1 NE 16 P3.4/TO 31 P2.7/A15
':3_’ RxD—» > 2 PLOT2 17 P3.ST1 32 P3EN
D : — 3 PLUT2EX 18 P3.&WR 33 ALE
o “— —» l—>
Z|INTO —> 4 P12 19 P37FD 34 NIC*
3 —> (> | a__g
R — o | —> l«—>| | 5 P13 20 XTAL2 35 EAvVpp
&l to—» E1-—» | O : ADDRESS BUS 6 P14 21 XTALY 38 PO.7/AD7
g M—s|—» -] T_, 7 PLS 2 Vgg 37  PO.G/ADG
3 WHe— |—] [—> —» 8 P16 23 NIC* 38 PO.SADS
Ol FOe— ham 9 PL7 24 P2.0/A8 39 PO.4/AD4
| & 10 RST 25  P2.1/A9 40  PO.¥AD3
- SU00830 1 P3.ORxD 26 P22/A10 41 POYAD2
o 12 NiC* 27 P2YAN 42 PO.1/AD1
J 13 P3AMXD 28 P2aA2 43 POOADO
' 14  P32NTD 29 P2S/A13 4 Ve
N CONFIGURATIONS 15 oI % PoaAte
* NO INTERNAL CONNECTION
lastiIc,Dual In-Line Package Suoroez
'_1
| T2/P1.0[ 1] ~ E Vee
1 1. N .
[ T2EXP1.1[ 2] 9 Po.waDo Plastic Quad Flat Pack Pin Functions
: P12[3] 38] Po.1/AD1
; PmE 37] Po2AD2
| P1.4[ 6] 3§ Po.vAD3
4 P1.5[6] 35 Po.4/AD4
l P1.6[7] 34 Po.svaDs
l P1.7[3] 33 Po.6/aDs
RsT[ 9] 39 Po.7/AD7
i rRorsoid OUAL 31 EAV
' oo IN-LINE 3] EAvee
PACKAGE
] a1 3 wis Pin  Functl Funct)
n o on
i 29 PSER 1 Pis PO.6/ADS
7 Po7ats 2 Pi6 177 NIC 2 PO.S/ADS
l 3 P17 16 P2.0A8 3B POA/ADA
27) P2.6/at14 4 RST 19 P2.1/A9 34 PO.¥AD3
§ PAORXD 20 P22A10 % PO/AD2
| 26 P25/t 6 NIC 21 P2.3AN 3} PO.VADY
29 Powar2 7 PAVTXD 2 Pa4A12 37 PO.WADO
8  P32INTO 23 P25/A13 38  Vec
[24) P2vA11 9  PRYNTT 24 PEAlL ®  NIC
10 P34/TO 25 P7/A1S 40 P10T2
1 23] P22/A10 1 Pasm 26 PSER 41 P1LIT2EX
i 12 PAGWR 27 ALE 42 P12
| 22 P2.1/a9 13 P37FD 2 NC 43 P13
14 XTAL2 20 EANpp % P14
21] P20ias 15 XTAUY 30  PO.7AD?

SU01063

* NO INTERNAL CONNECTION

SU01064
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' 80(:351 8-bit microcontroller

4K[128 MTP Flash, high speed (33 MH2) 89C51
]
>IN DESCRIPTIONS
| ] PIN NUMBER
MNEMONIC| DIP | LCC | QFP | TYPE |{ NAME AND FUNCTION
Vss 20 2 16 | Ground: OV reference.
Vee 40 44 38 | Power Supply: This is the power supply voltage for normal, idle, and power-down operation.

P0.0-0.7 39-32 14336 | 37-30 | 11O |Port0: PortOis an open-drain, bidirectional I/O port. Port 0 pins that have 1s written to them
' float and can be used as high-impedance inputs. Port 0 is also the multiplexed low-order

. address and data bus during accesses to extemal program and data memory. In this

\ application, it uses strong intemal pull-ups when emitting 1s. Port 0 also outputs the code

b bytes during program verification and received code bytes during programming. Extemnal

pull-ups are required during program verification.

P1.0-P1.7 1-8 2-9 |404,| /0 |Port1: Port1is an 8-bit bidirectional /O port with intemal pull-ups. Port 1 pins that have 1s
1-3 written to them are pulled high by the intemal pull-ups and can be used as inputs. As inputs,
port 1 pins that are extemally pulled low will source current because of the intemal pull-ups.
(See DC Electrical Characteristics: Iy ). Port 1 also receives the low-order address byte
during program memory verification. Altemate functions for.Port 1:

1 2 40 110 T2 (P1.0): Timer/Counter 2 extemal count input/clockout (see Programmable Clock-Out).
. 3 41 I T2EX (P1.1): Timer/Counter 2 Reload/Capture/Direction control.
P2.027 | 21-2 |24-31|18-25 | 11O | Port2: Port 2is an 8-bit bidirectional /O port with intemal pull-ups. Port 2 pins that have 1s
8 written to them are pulled high by the intemal pull-ups and can be used as inputs. As inputs,

port 2 pins that are extemally baing pulled low will source current becauss of the intemal

. pull-ups. (See DC Electrical Characteristics: Iy ). Port 2 emits the high-order address byte
during fetches from extemal program memory and during accesses to extemal data memory
. that use 16-bit addresses (MOVX @DPTR). in this application, it uses strong intemal

' pull-ups when emitting 1s. During accesses to extemal data memory that use 8-bit addresses
I (MOV @Ri), port 2 emits the contents of the P2 special function register. Some Port 2 pins

receive the high order address bits during programming and verification.
’3.0—;’3.7 1017 | 1, 5, I/O | Port 3: Port 3 is an 8-bit bidirectional I/O port with intemal puli-ups. Port 3 pins that have 1s
13-19 | 7-13 written to them are pulled high by the intemal pull-ups and can be used as inputs. As inputs,

port 3 pins that are extemally being pulled low will source current because of the pull-ups.
(See DC Electrical Characteristics: Iy ). Port 3 also serves the special features of the 89C51,
! as listed below:

' 10 1 5 | RxD (P3.0): Serial input port
11 13 7 o] TxD (P3.1): Serial output port
12 14 8 ! INTO (P3.2): Extemal interrupt
N 13 15 9 I INTT (P3.3): Extemnal interrupt
14 16 10 l To (P3.4): Timer 0 extemal input
, 15 17 1 ! T1 (P3.5): Timer 1 extemal input
16 18 12 (o] WR (P3.6): External data memory write strobe
J 17 19 13 0 RD (P3.7): Extemal data memory read strobe
ST | 9 10 4 l Reset: A high on this pin for two machine cycles while the oscillator is running, resets the

device. An intemal diffused resistor to Vgg pemits a power-on reset using only an extemal
capacitor to Vgg.

LE/PROG | 30 33 27 O | Address Latch Enable/Program Pulse: Output pulse for latching the low byte of the

i address during an access to extemal memory. In normal operation, ALE is emitted ata

: constant rate of 1/6 the oscillator frequency, and can be used for extemal timing or clocking.

! Note that one ALE pulse is skipped during each access to external data memory. This pin is
} also the program pulse input during EPROM programming. ALE can be disabled by
¥ setting SFR auxiliary.0. With this bit set, ALE will be active only during a MOVX instruction.
SEN 29 32 26 (o] Program Store Enabie: The read strobe to external program memory. When the 89C51 is
executing code from the extemal program memory, PSEN is activated twice each machine
! cycle, except that two PSEN activations are skipped during each access to extemnal data
memory. PSEN is not activated during fetches from intemal program memory.

AVpp 31 35 29 | External Access Enable/Programming Supply Voltage: EA must be extemally held low to
' enable the device to fetch code from extemal program memory locations 0000H and OFFFH.

f EA'is held high, the device executes from intemal program memory unless the program

! counter contains an address greater than OFFFH. This pin also receives the 12.00V

programming supply voitage (Vpp) during Flash programming. EA will be intemally latched

! on Reset.

TALA 19 21 15 | Crystal 1: Input to the inverting oscillator amplifier and input to the intemal clock generator
¥ . circuits.

AL 18 | 20 | 14 | O |crystal2: Outputfrom the inverting osciliator amplifier.

s 1

avqid “atch-up” effect at pd;lver-on, the voltage on any pin (other than Vpp) at any time must not be higher than Ve + 0.5V or Vgs —0.5V,
pectively.
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Tableft 89C51 Special Function Registers
svmBoL DESCRIPTION | DIRECT weg O APDRESS, SYMBOL, OR ALTERNATIVE PORT FuncnonLSB RESET
ACCH Accumulator EOH E7 E6 ES E4 E3 E2 Ef E0 | ooH
AUXR# Auxiliary 8EH - - - - - - - AO 0000xx0B
AUXR1# | Auifary 1 A2H - - - - GF2 0 - | ops | x000x08B
B ri B register FOH F7 F6 Fs F4 F3 2 F1 FO | ooH
DPTR: Data Pointer (2 bytes)
DPH Data Pointer High 83H 00H
oPU Data Pointer Low 82H 00H
) AF AE AD  AC AB  AA A9 A8
e ; Interrupt Enable ASH EA | - e T es [ en Jexi [ emn [ Exo | ox0000008
BF BE BD  BC BB  BA B9 B8
P | Interrupt Priority B8H - | - [P2T ps TP Jexi { PTo | Pxo | xx0000008
i B7 B6 B5 B4 B3 B2  Bi B0
IPH#} | intermupt Priority High B7H - | - [ Pred ["Psu [ PT1H [ Pxin | PTon | PxoH | xx0000008
] 87 86 85 84 83 82 81 80
PO* | Port 0 80H | AD7 | ADs | ADs | AD4 | ADs | Ap2 | Ap1 | Apo | FFH
97 96 95 94 93 %2 91 90
P1* Port 1 90H -1 - T - T-T=-T71T- | T2ex | T2 | FRH
A7 AB AS A4 A3 A2 A1 A0
p2- Port 2 AoH | AD15 | AD14 | AD13 T AD12 | AD11 | AD10 | ADS | Aps | FrH
B7 B6 B5 B4 B3 B2  Bi B0
P3* Port 3 BOH A0 [ WR [ T [ To [ INTT | Wm0 | wo | RxD | FrH
PCON# | Power Control 87H [ smoo1 [smooo [ - T PoF [ aF1 | ero | PD [ 1oL ooxxo0008
: D7 D6 D5 D4 D3 D2 D1 DO
PSW Program Status Word | DOH ot | ac | Fo [Rst [ R0 [ ov | - | P | oooo00xoB
acAb2i# | Timer 2 Capture High | caH 00H
RACAP2L# | Timer 2 Capture Low CAH 00H
SADDR# | Slave Address ASH 00H
SADEN# | Slave Address Mask BYH 00H
BBUi-' Serial Data Buffer 99H 200000 B
! 9F 9E 9D 9C 98 9A 99 98
3CON" | Seria! Control 98H |[SMuFE| sMi | sM2 [ REN | TBs | mes | m | R ]ooH
P Stack Pointer 81H 07H
8F 8E 8D 8C 8B 8A 89 88
CON* [ Timer Control 8H | TR | TRt | TFo [ TRo | 1E1 | m1 ] Ieo [ 1m0 oo
E CF CE CD cCC CB  CA Co9 cs
2CON* | Timer 2 Control CeH | TF2 | EXF2 | RCLK | TCLK | EXEN2 | TR2 | C/TZ2 | CPRRIZ | oo
2MOD# | Timer 2 Mode Control |  CoH - ~ - - - - | 120€ | DCEN | s000x008
Ho! Timer High 0 8CH 00H
H1; Timer High 1 8DH 00H
Hof Timer High 2 CDH - |-00H
Lo Timer Low 0 8AH 00H
L1 Timer Low 1 8BH * 1 00H
2§ Timer Low 2 CCH 00H
MOD | TimerMode - 8H | GATE [ o | M1 T Mo [GATE [ o | m1 | ™o |ooH
SFRs are bit addressable. .
SFRs are modified from or added to the 80C51 SFRs. .
served bits. "

Reset value depends on reset source.

]
8 Oct 09 6
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FLASH EPROM MEMORY

General Description

lhe B4C51 FLASH reliably stores memory contents even afer 100
srase &nd program cycles. The cell is designed to optimize the
yrase and programming mechanisms. In addition, the combination
f adv:anced tunnel oxide processing and low internal electric fields
or erase and programming operations produces reliable cycleing.
'he BICST uses a 12.0V 0.5V Vpp supply to perform the
’rogra:m/Erase algorithms,

eatUres
} FLASH EPROM intemal program memory with Chip Erase.

 Up 1o 64k byte extemal program memory if the intemal program
memory is disabled (EA = 0).
' Programming and erase voltage 12V +0.5V.

Stop Clock Mode

The static design enables the clock speed to be reduced down to

0 MHz (stopped). When the osciltator is stopped, the RAM and
Special Function Registers retain their values. This mode allows
step-by-step utilization and pemits reduced system power
consumption by lowering the clock frequency down to any value.
For lowest power consumption the Power Down mode is suggested.

Idle Mode

In idle mode (see Table 2), the CPU puts itself to sleep while all of
the on-chip peripherals stay active. The instruction to invoke the idle
mode is the last instruction executed in the normal operating mode
before the idle mode is activated. The CPU contents, the on-chip
RAM, and all of the special function registers remain intact during
this mode. The idle mode can be terminated either by any enabled
interrupt (at which time the process is picked up at the interrupt
sefvice routine and continued), or by a hardware reset which starts

' Reald/Programming/Erase: the processor in the same manner as a power-on reset,
— Byte-wise read (100 ns access time). Power-Down Mode
- Programming (20 ps). i
~ ;'_r ? Im 9 :inlng ( of 3u5)co ds (including pre min To save even more power, a Power Down mode (see Table 2) can
ﬁmpe ()za erase imes seconds (in 9 preprogramming be invoked by software. In this mode, the oscillator is stopped and

the instruction that invoked Power Down is the last instruction
executed. The on-chip RAM and Special Function Registers retain
their values down to 2.0V and care must be taken to retum Veg to
the minimum specified operating voltages before the Power Down
Mode is terminated.

Either a hardware reset or extemal interrupt can be used to exit from
Power Down. Reset redefines all the SFRs but does not change the
on-chip RAM. An extemal interrupt allows both the SFRs and the
on-chip RAM to retain their values. This is different from the
87C51/80C51, which uses WUPD to enable this feature.

To properly terminate Power Down the reset or extemal interrupt
should not be executed before Ve is restored to its normal
operating level and must be held active long enough for the
oscillator to restart and stabilize (nonmally less than 10ms).

With an extemal interrupt, INTO or INT1 must be enabled and
oweyer, minimum and maximum high and low times specified in configured as level-sensitive. Holding the pin low restarts the
© data sheet must be observed. oscillator but bringing the pin back high completes the exit. Once the
eset interrupt is serviced, the next instruction to be executed after RETI

k]

reset is accomplished by holding the RST pin high for at least two ::)“vf:r tgg:: © following the instruction that put the device into
achine cycles (24 oscillator periods), while the oscillator is running. )

insure a good power-up reset, the RST pin must be high long
rouqh to ellow the oscillator time to start up (normally a few
flisaconds) plus two machine cycles. At power-on, the voltage on

Programmable security bits

100 minimum erase/program cycles for each byte.

10 year minimum data retention.

Programming support available from many popular vendors.

ISCILLATOR CHARACTERISTICS

TAL1 and XTAL2 are the input and output, respectively, of an
ven@g amplifier. The pins can be configured for use as an on-chip
scillator, as shown in the logic symbol.

) drive the device from an extemal clock source, XTAL1 should be
iven while XTAL2 is left unconnected. There are no requirements
] 1:3 duty cycle of the extemal clock signal, because the input to
e infemal clock circuitry is through a divide-by-two flip-flop.

Design Consideration
® When the idle mode is terminated by a hardware reset, the device
nomnally resumes program execution, from where it left off, up to

c and RST must come up at the same time for a proper start-up.
its 1, 2, and 3 will asynnchronously be driven to their reset
ndition when a voltage above Vyyy (min.) is applied to RESET,

e value on the EA pin is latched when RST is deasserted and has
further effect.

two machine cycles before the intemal reset algorithm takes
control. On-chip hardware inhibits access to intemal RAM in this
event, but access to the port pins is not inhibited. To eliminate the
possibility of an unexpected write when Idle is teminated by reset
the instruction following the one that invokes Idle should not be
one that writes to a port pin or to extemal memory.

bfe 2. External Pin Status During Idle and Power-Down Modes

MODE PROGRAM MEMORY ALE PSEN PORTO PORT 1 PORT 2 PORT 3
ie Intemal 1 1 Data Data Data Data
E External 1 1 Float Data Address Data
ower-down Intemal 0 v} Data Data Data Data
;w'er-down Extemnal 0 0 Float Data Data Data
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JNCE™ Mode
he ONCE (“On-Circuit Emulation”) Mode facilitates testing and
ebugg:ng of systems without the device having to be removed from
e circuit. The ONCE Mode is invoked by:
. Pull ALE low while the device is in reset and PSEN is high;
. Hold ALE low as RST is deactivated.

/hile thg' device is in ONCE Mode, the Port 0 pins go into a float
ate, angd the other port pins and ALE and PSEN are weakly pulled
igh. The oscillator circuit remains active. While the 89C51 is in this
0de, an emulator or test CPU can be used to drive the circuit.
omal operation is restored when a normal reset is applied.

'rogrqmmable Clock-Out

50% duty cycle clock can be programmed to come out on P1.0.

his pin, ‘besides being a regular I/0 pin, has two altemate

nctions, It can be programmed:

. ) inp:ut the external clock for Timer/Counter 2, or

1o ut a 50% duty cycle clock ranging from 61Hz to 4MHz at a
16MHz operating frequency.

Jconﬁq',lre the Timer/Counter 2 as a clock generator, bit C/T2 (in

2CON) must be cleared and bit T20E in T2MOD must be set. Bit
R2 (T200N.2) also must be set to start the timer.

) Clock-Out frequency depends on the oscillator frequency and
] m!oef.l value of Timer 2 capture registers (RCAP2H, RCAP2L)
3 shoer in this equation:

i Oscillator Frequency
4 x;(65536 ~— RCAP2H, RCAP2L)
here: |

I
(RCAP2H,RCAP2L) = the content of RCAP2H and RCAP2L
taken as a 16-bit unsigned integer.

the Cldck-Out mode Timer 2 roll-overs will not generate an
errupt. This is similar to when it is used as a baud-rate generator.
s posscble to use Timer 2 as a baud-rate generator and a clock
neratot simultaneously. Note, however, that the baud-rate and the
ock-Out frequency will be the same.

H

I’MER‘Z OPERATION

mer

mer 2 ig a 16-bit Timer/Counter which can operate as either an
ent timgr or an event counter, as selected by C/T2* in the special
wction reglster T2CON (see Figure 1). Timer 2 has three operating
des: Captune Auto-reload (up or down counting) ,and Baud Rate
nerator, which are selected by bits in the T2CON as shown in

ble 3.

apture Mode
the capture mode there are two options which are selected by bit
[EN2 in T2CON. If EXEN2=0, then timer 2 is a 16-bit timer or

bie 3. Timer 2 Operating Modes

counter (as selected by C/T2* in T2CON) which, upon overflowing
sets bit TF2, the timer 2 overflow bit. This bit can be used to
generate an interrupt (by enabling the Timer 2 interrupt bit in the

IE register). If EXEN2= 1, Timer 2 operates as described above, but
with the added feature that a 1-to-0 transition at extemal input T2EX
causes the current value in the Timer 2 registers, TL2 and TH2, to
be captured into registers RCAP2L. and RCAP2H, respectively. In
addition, the transition at T2EX causes bit EXF2 in T2CON to be
set, and EXF2 like TF2 can generate an iriterrupt (which vectors to
the same location as Timer 2 overflow interrupt. The Timer 2
interrupt service routine can interrogate TF2 and EXF2 to determine
which event caused the interrupt). The capture mode is illustrated in
Figure 2 (There is no reload value for TL2 and TH2 in this mode.
Even when a capture event occurs from T2EX, the counter keeps on
counting T2EX pin transitions or osc/12 pulses.).

Auto-Reload Mode (Up or Down Counter)

In the 16-bit auto-reload mode, Timer 2 can be configured (as either
a timer or counter (C/T2* in T2CON)) then programmed to count up
or down. The counting direction is determined by bit DCEN(Down
Counter Enable) which is located in the T2MOD register (see
Figure 3). When reset is applied the DCEN=0 which means Timer 2
will default to counting up. If DCEN bit is set, Timer 2 can count up
or down depending on the value of the T2EX pin.

Figure 4 shows Timer 2 which will count up automatically since
DCEN=0. In this mode there are two options selected by bit EXEN2
in T2CON register. If EXEN2=0, then Timer 2 counts up to OFFFFH
and sets the TF2 (Overflow Flag) bit upon overflow. This causes the
Timer 2 registers to be reloaded with the 16-bit value in RCAP2L
and RCAP2H. The values in RCAP2L and RCAP2H are preset by
software means.

If EXEN2=1, then a 16-bit reload can be triggered either by an
overflow or by a 1-to-0 transition at input T2EX. This transition also
sets the EXF2 bit. The Timer 2 interrupt, if enabled, can be
generated when either TF2 or EXF2 are 1.

In Figure 5 DCEN=1 which enables Timer 2 to count up or down.
This mode allows pin T2EX to control the direction of count. When a
logic 1 is applied at pin T2EX Timer 2 will count up. Timer 2 will
overflow at OFFFFH and set the TF2 flag, which can then generate
an interrupt, if the interrupt is enabled. This timer overflow also
causes the 16-bit value in RCAP2L and RCAP2H to be reloaded
into the timer registers TL2 and TH2.

When a logic 0 is applied at pin T2EX this causes Timer 2 to count
down. The timer will underflow when TL2 and TH2 become equal to
the value stored in RCAP2L and RCAP2H. Timer 2 underflow sets
the TF2 flag and causes OFFFFH to be reloaded into the timer
registers TL2 and TH2.

The extemnal flag EXF2 toggles when Timer 2 underflows or
overflows. This EXF2 bit can be used as a 17th bit of resolution if
needed. The EXF2 flag does not generate an interrupt in this mode
of operation.

RCLK + TCLK CPMRI32 TR2 MODE
. 0 1 16-bit Auto-reload
.0 1 1 16-bit Capture
1 X 1 Baud rate generator
. X X . 0 (off)

]
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s

(MSB) (LSB)
TF2 EXF2 | RCLK | TCLK | ExeN2 | TR CcM3 | cemRZ

Symbol Position Name and Significance
TF2 T2CON.7  Timer 2 overflow flag set by a Timer 2 overflow and must be cleared by software. TF2 will not be set
' when either RCLK or TCLK = 1.
EXF2 T2CON.6  Timer 2 extemal flag set when either a capture or reload is caused by a negative transition on T2EX and
i EXEN2 = 1. When Timer 2 interrupt is enabled, EXF2 = 1 will cause the CPU to vector to the Timer 2
interrupt routine. EXF2 must be cleared by software. EXF2 does not cause an interrupt in up/down
i counter mode (DCEN = 1).
RCLK T2CON.5  Receive clock flag. When set, causes the serial port to use Timer 2 overflow pulses for its receive clock
i in modes 1 and 3. RCLK = 0 causes Timer 1 overflow to be used for the receive clock.
TCLK T2CON.4  Transmit clock flag. When set, causes the serial port to use Timer 2 overflow pulses for its transmit clock
in modes 1 and 3. TCLK = 0 causes Timer 1 overflows to be used for the transmit clock.
E?(!'ENZ T2CON.3  Timer 2 extemnal enable flag. When set, allows a capture or reload to occur as a result of a negative
} transition on T2EX if Timer 2 is not being used to clock the serial port. EXEN2 = 0 causes Timer 2 to
' ignore events at T2EX.
TR2 T2CON2  Start/stop control for Timer2. A logic 1 starts the timer.
q/TE T2CON.t  Timer or counter select. (Timer 2)
0 = Intemal timer (OSC/12)
; 1 = Extemal event counter (falling edge triggered).
CP/RL2 T2CON.0  Capture/Reload flag. When set, captures will occur on negative transitions at T2EX if EXEN2 = 1. When
cleared, auto-reloads will occur either with Timer 2 overflows or negative transitions at T2EX when
{ EXEN2 = 1. When either RCLK = 1 or TCLK = 1, this bitis ignored and the timer is forced to auto-reload
on Timer 2 overflow.
’ SU00728
Figure 1. Timer/Counter 2 (T2CON) Control Register
I
osc -12
3 CMe=0
] - TL2 TH2
; TS (8-bis) (B-bits) T2
CM2=1 :
172 Pin Control
TR2 Capture
Transhtion Timer 2
i Detector Interrupt
i l RCAP2L RCAP2H
TLEX Pin  —p % EXF2
f S )
N Control
I
: EXEN2 Suo006s

38 Oct 09

Figure 2. Timer 2 in Capture Mode
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'I::?MOD Address = 0C9H Reset Value = XXXX XX00B
: Not Bit Addressable
' — — — - — - T2OE | DCEN
i Bt 7 6 5 4 3 2 1 0

Symbol Function

I Not implemented, reserved for future use.*

T20E Timer 2 Output Enable bit.

DCEN Down Count Enable bit. When set, this allows Timer 2 to be configured as an up/down counter.

* (Jser software should not write 1s to reserved bits. These bits ma
In that case, the reset or inactive value of the new bit will be 0, al
indeterminate.

H SU00729

y be used in future 8051 family products to invoke new features,
nd its active value will be 1. The value read from a reserved bit is

Figure 3. Timer 2 Mode (T2MOD) Control Register

]
]
i

osC +«12
S
[ 4
B T TH2
- To- {8-BITS) {8-BITS)
? ' CM2e1 :
T2PIN CONTROL
11
i -
, ™ peLOAD
}
i
TRANSITION
I DETECTOR RCAP2L RCAP2H
l TF2
: TIMER 2
’ INTERAUPT
13
TOEX PIN ’\. o-To— : o EXF2
J :
i CONTROL
I
&
' EXEN2 SU00067

L L

o = —

. r—— e —
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Figure 4. Timer 2 in Auto-Reload Mode (DCEN = 0)
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(DOWN COUNTING RELOAD VALUE)

FFH FFH TOGGLE

X | exee

T ey wrona

[v:1o] | <12 ™ oM3=0
: OVERFLOW
i —o—To— TL2 TH2 - -— TF2 | INTERRUPT
T2 PIN ___f cZ=1 .
CONTROL
E e COUNT
L DRECTION
' 1=UP
0 = DOWN
s RCAP2L ACAPZH
J {UP COUNTING RELOAD VALUE) T2EX PIN SUB0730
E Figure 5. Timer 2 Auto Reload Mode (DCEN = 1)
i
Timer 1
[ Overflow
E r NOTE: OSC. Freq. is divided by 2, not 12, -2
T
osc -2 ———]
CM2=0 \ ----- SMOD
v
° T _ TL2 TH2 T
i | © (8-bits) (8-bits) Z‘TTE ..... RCLK
¢ ! CM3et X
!T? Fin Control —
| w| «16 AX Clock
TR2
* Reload TCLK
! Transition
i Detector RCAP2L RCAPZH
. l — TX Clock
T26X Pin —» — Taner2
h f\_ -, EXF2 [ interrupt
|3 [
4 l Control
: EXEN2
L Note avallabifity of additional extemal interrupt. SU00068

Figure 6. Timer 2 in Baud Rate Generator Mode
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Baud Hate Generator Mode
Bits TCLK and/or RCLK in T2CON (Table 3) aflow the serial port
transmit and receive baud rates to be derived from either Timer 1 or
Timer 2. When TCLK= 0, Timer 1 is used as the serial port transmit
baud generator. When TCLK= 1, Timer 2 is used as the serial
pot transmit baud rate generator. RCLK has the same effect for the
sertal port receive baud rate. With these two bits, the serial port can
have diﬁofmnt receive and transmit baud rates — one generated by
Timer 1, the other by Timer 2.

Figure 6 shows the Timer 2 in baud rate generation mode. The baud
rate gengration mode is like the auto-reload mode,in that a rollover
in TH2 causes the Timer 2 registers to be reloaded with the 16-bit
value in fegisters RCAP2H and RCAP2L, which are preset by
software!

The baud rates in modes 1 and 3 are determined by Timer 2's
overfiow rate given below:

Mod?s 1 and 3 Baud Rates = 1imer 2 Overflow Rate

16

The timer can be configured for either “timer” or “counter’ operation.
n many applications, it is configured for “timer” operation (C/T2*=0).
limer operation is different for Timer 2 when it is being used as a
aud rate generator.

Jeugdly, as a timer it would increment every machine cyde (i.e., 1/12
he oscillator frequency). As a baud rate generator, it increments
very state time (i.e., 1/2 the oscillator frequency). Thus the baud
ate formula is as follows:

Modes 1 and 3 Baud Rates =
!

Oscillator Frequency
, [32 x [65536 — (RCAP2H, RCAP2L)]

Vhers:* (RCAP2H, RCAP2L)= The content of RCAP2H and
\CAP2L taken as a 16-bit unsigned integer.

he Tinler 2 as a baud rate generator mode shown in Figure 6, is
ald only it RCLK and/or TCLK = 1 in T2CON register. Note that a
tover in TH2 does not set TF2, and will not generate an interrupt.
hus, the Timer 2 interrupt does not have to be disabled when
imer 2 is in the baud rate generator mode. Also if the EXEN2

2 extemal enable flag) is set, a 1-t0-0 transition in T2EX
imer/counter 2 trigger input) will set EXF2 (T2 extemal flag) but
il not'causs a reload from (RCAP2H, RCAP2L) to (TH2,TL2).
herefore when Timer 2 is in use as a baud rate generator, T2EX
an be used as an additional extemal interrupt, if needed.

hen ‘"hmer 2is in the baud rate generator mode, one should not try
mead or write TH2 and TL2. As a baud rate generator, Timer 2 is
creménted every state time (0sc/2) or asynchronously from pin T2;

12

under these conditions, a read or write of TH2 or TL2 may not be
accurate. The RCAP2 registers may be read, but should not be
written to, because a write might overlap a reload and cause write
and/or reload errors. The timer should be tumed off (clear TR2)
before accessing the Timer 2 or RCAP2 registers.

Table 4 shows commonly used baud rates and how they can be
obtained from Timer 2.

Table 4. Timer 2 Generated Commonly Used

Baud Rates
Timer 2
Baud Rate Osc Freq
RCAP2H RCAP2L
375K 12MHz FF FF
9.6K 12MHz FF D9
2.8K 12MHz FF B2
24K 12MHz FF 64
1.2K 12MHz FE cs
300 12MHz FB 1E
110 12MHz F2 AF
300 6MHz FD 8F
110 6MHz F9 57

Summary Of Baud Rate Equations
Timer 2 is in baud rate generating mode. if Timer 2 is being clocked
through pin T2(P1.0) the baud rate is:

Baud Rate = Jimer 2 0¥grﬂow Rate

if Timer 2 is being clocked internally , the baud rate is:

fosc
[32 x [65536 — (RCAP2H, RCAP2L)]]
Where fosc= Oscillator Frequency

To obtain the reload value for RCAP2H and RCAP2L, the above
equation can be rewritten as:

Baud Rate =

fOSC
RCAP2H, RCAP2L = 65536 — (m)

Timer/Counter 2 Set-up

Except for the baud rate generator mode, the values given for
T2CON do not include the setting of the TR2 bit. Therefore, bit TR2
must be set, separately, to tum the timer on. see Table 5 for set-up

of Timer 2 as a timer. Also see Table 6 for set-up of Timer2 as a
counter.
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able §. Timer 2 as a Timer
T2CON
! »  MODE INTERNAL CONTROL (Note 1) | EXTERNAL CONTROL (Note 2)
“16-bit Auto-Reload 00H 08H
16-bit Capture 01H 09H
?aud rate generator receive and transmit same baud rate 34H 36H
“Receive only 24H 26H
: Transmit only 14H 16H
able 6: Timer 2 as a Counter
| r TMOD
MODE INTERNAL CONTROL (Note 1) | EXTERNAL CONTROL (Note 2)
16-bit] 02H 0AH
Auto-Reload 03H 0BH

OTES:'
Capgra/reload occurs only on timer/counter overfiow.

Capture/reload occurs on timer/counter overflow and a 1-t0-0 transition on T2EX (P1.1) pin except when Timer 2 is used in the baud rate

gene lratm mode.

nhanced UART

6 UART operates in all of the usual modes that are described in
» first section of Data Handbook IC20, 80C51-Based 8-Bit
crocontrollers. In addition the UART can perform framing error
tect b* looking for missing stop bits, and automatic address
cognition. The UART also fully supports multiprocessor
mmunication.

hen used for framing error detect the UART looks for missing stop
s in the communication. A missing bit will set the FE bit in the
>ON régister. The FE bit shares the SCON.7 bit with SMO and the
ction of SCON.7 is determined by PCON.6 (SMODO) (see

jure 7). If SMODO is set then SCON.7 functions as FE. SCON.7
\ctions as SMO when SMODO is cleared. When used as FE
)ON.7fcan only be cleared by software. Refer to Figure 8.

tomatic Address Recognition

tomatic Address Recognition is a feature which allows the UART
recognize certain addresses in the serial bit stream by using
rdward to make the comparisons. This feature saves a great deal
software overhead by eliminating the need for the software to-
amine every serial address which passes by the serial port. This
ture is enabled by setting the SM2 bit in SCON. In the 9 bit UART
des, mode 2 and mode 3, the Receive Interrupt flag (RI) will be
omatically set when the received byte contains either the “Given”
dress or the “Broadcast” address. The 9 bit mode requires that
Sth ihformation bit is a 1 to indicate that the received information
An ad@ress and not data. Automatic address recognition is shown
“igure 9,

2 8 bi{ mode is called Mode 1. In this mode the Rl flag will be set
M2 ig enabled and the information received has a valid stop bit
owing the 8 address bits and the information is either a Given or
mdca;st address.

de 0 is the Shift Register mode and SM2 is ignored.

ng thb Automatic Address Recognition feature allows a magter to
ectively communicate with one or more slaves by invoking the
en sive address or addresses. All of the slaves may be

wacted by using the Broadcast address. Two special Function
Gisters are used to define the slave's address, SADDR, and the
iress mask, SADEN. SADEN is used to define which bits in the

8 Oct 09
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SADDR are to b used and which bits are “don't care”. The SADEN
mask can be logically ANDed with the SADDR to create the “Given”
address which the master will use for addressing each of the slaves.
Use of the Given address allows multiple slaves to be recognized
while excluding others. The following examples will help to show the
versatility of this scheme:

Slave 0 SADDR = 1100 0000
SADEN = 1111 1101
Given = 1100 00X0
Slave 1 SADDR = 1100 0000
SADEN = 1111 1110
Given = 1100 000X

In the above example SADDR is the same and the SADEN data is
used to differentiate between the two slaves. Slave 0 requires a 0 in
bit 0 and it ignores bit 1. Slave 1 requires a 0 in bit 1 and bit 0 is
ignored. A unique address for Slave 0 would be 1100 0010 since
slave 1 requires a 0 in bit 1. A unique address for slave 1 would be
1100 0001 since a 1 in bit 0 will exclude slave 0. Both slaves can be
selected at the same time by an address which has bit 0 = 0 (for
slave 0) and bit 1 = 0 (for slave 1). Thus, both could be addressed
with 1100 0000.

In a more complex system the following could be used to select
slaves 1 and 2 while excluding slave 0:

Slave 0 SADDR = 1100 0000
SADEN = 11111001
Given = 1100 0XX0
Slave 1 SADDR = 1110 0000
SADEN = 11111010
Given = 1110 0X0X
Slave 2 SADDR = 1110 0000
SADEN = J1111_1100
Given = 1110 00XX

In the above example the differentiation among the 3 slaves is in the
lower 3 address bits. Slave 0 requires that bit 0 = 0 and it can be
uniquely addressed by 1110 0110. Slave 1 requires that bit 1 = 0 and
it can be uniquely addressed by 1110 and 0101. Slave 2 requires
that bit 2 = 0 and its unique address is 1110 0011. To select Slaves 0
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nd 1 and exclude Slave 2 use address 1110 0100, since it is Upon reset SADDR (SFR address 0A9H) and SADEN (SFR
ecossary to make bit 2 = 1 to exclude slave 2. address 0BSH) are leaded with Os. This produces a given address -

of all “don’t cares” as well as a Broadcast address of all “don’t
cares”. This effectively disables the Automatic Addressing mode and
allows the microcontroller to use standard 80C51 type UART drivers
which do not make use of this feature.

he Broadcast Address for each slave is created by taking the
gioal OR of SADDR and SADEN. Zeros in this result are trended
s don't-cares. In most cases, interpreting the don’t-cares as ones,
e broadcast address will be FF hexadecimal.

|

! SCON Address = 98H Reset Value = 0000 0000B
' Bit Addressable
' SMO/FE SM1 SMm2 REN B8 RB8 T Ri

Bit: 7 6 5 4 3 2 1 0

(SMODO = 0/1)*
Symbol Function

FE ! Framing Error bit. This bit is set by the receiver when an invalid stop bit is detected. The FE bit is not cleared by valid
frames but should be cleared by software. The SMODO bit must be set to enable access to the FE bit.
SM? Serial Port Mode Bit 0, (SMODO must = 0 to access bit SMO0)
SM1 Serial Port Mode Bit 1
SMO SM1 Mode Description Baud Rate**
0 0 0 shift register fosc/12
0 1 1 8-bit UART varigble
1 0 2 9-bit UART fosc/64 or fogc/32
1 1 3 9-bit UART variable

Enables the Automatic Address Recognition feature in Modes 2 or 3. If SM2 = 1 then Rl will not be set unless the
received Sth data bit (RB8) is 1, indicating an address, and the received byte is a Given or Broadcast Address.

in Mode 1, if SM2 = 1 then R will not be activated unless a valid stop bit was received, and the received byteis a
Given or Broadcast Address. in Mode 0, SM2 should be 0.

Enables serial reception. Set by software to enable reception. Clear by software to disable reception.
The 8th data bit that will be transmitted in Modes 2 and 3. Set or clear by software as desired.

L]
R N —

)
m
o

RBS In modes 2 and 3, the 9th data bit that was received. In Mode 1, if SM2 = 0, RBS is the stop bit that was received.
: in Mode 0, RB8 is not used.
L Transmit interrupt flag. Set by hardware at the end of the 8th bit time in Mode 0, or at the beginning of the stop bit in the
[ other modes, in any serial transmission. Must be cleared by software.
Rt Receive interrupt flag. Set by hardware at the end of the 8th bit time in Mode 0, or haliway through the stop bit time in
} the other modes, in any serial reception (except see SM2). Must be cleared by software.
NOTE:
SMODOs located at PCONG.
“fosc = psciflator fraquency SU00043
' 1

-

Figure 7. SCON: Serlal Port Control Register

- e o oW W
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e el > T J
START DATA BYTE ONLYIN  sTOP
8IT MODE2,3 gT

SET FE BIT IF STOP BIT IS 0 (FRAMING ERROR)

[———® SMO TO UART MODE CONTROL

v ELTTAYE Y Mmoo A

SMO/FE | SMI smz REN B8 AB8 n Al | SCON
I { (S8H)
sMop1 | smopo | - poF | wr | aro | o oL | S
I
0: SCON.7 = SMO
1:SCON7 = FE

P

SU00044

o

Figure 8. UART Framing Error Detection

| XXX XXX o

SCON
1
SMO SM SM2 REN TB8 RB8 mn Rl (98H)

o e — —

— —

ey

RECEIVED ADDRESS DO TOD? —————
PROGRAMMED ADDRESS ——

COMPARATOR

=

IN UART MODE 2 OR MODE 3 AND SM2 = 1;

INTERRUPT IF REN=1, RB8=1 AND “RECEIVED ADDRESS" = "PROGRAMMED ADDRESS"
—WHEN OWN ADDRESS RECEIVED, CLEAR SM2 TO RECEIVE DATA BYTES
~WHEN ALL DATA BYTES HAVE BEEN RECEIVED: SET SM2 TO WAIT FOR NEXT ADDRESS.

SU00045

Figure 8. UART Multiprocessor Communication, Automatic Address Recognition

Y mmm m om
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Preliminary specification

Interrupt Priority Structure ) An interrupt will be serviced as long as an interrupt of equal or

The 88C51 has a 6-sourcs fourdevel interrupt structure. They are higher priority is not already being serviced. If an interrupt of equal
he IE, IP and IPH. (See Figures 10, 11, and 12.) The IPH (Interrupt or higher level priority is being serviced, the new interrupt will wait
Priority High) register that makes the fourdeve! interrupt structure until itis finished before being serviced. If a lower priority level
sossible, The IPH is located at SFR address B7H. The structure of interrupt is being serviced, it will be stopped and the new interrupt
he IPH v:eg@'ster and a description of its bits is shown in Figure 12. . serviced. When the new interrupt is finished, the lower priority level

. interrupt that was stopped will be completed.
'he function of the IPH SFR is simple and when combined with the
P 8FR c_getormines the priority of each interrupt. The priority of each
nerrupt is determined as shown in the following table:

N

PRIORITY BITS
- INTERRUPT PRIORITY LEVEL
1PH x 1Px
0§ 0 Level O (lowest priority)
0} 1 Level 1
1+ 0 Level 2
1f 1 Level 3 (highest priority)

¥

[
able 7.  Interrupt Table

 SOURCE POLLING PRIORITY REQUEST BITS HARDWARE CLEAR? | VECTOR ADDRESS
T X0 1 IE0 NLT Y(T2 03H
., To 2 TPO Y 0BH
X 3 IE1 NL Y 13H
R 4 TF1 Y 1BH
~ . sP 5 RI, T1 N 23H
T T2 6 TF2, EXF2 N 2BH
OTES:
L = Level activated
T= :rransition activated
T 7 6 5 4 3 2 1 0
; EAsH) | EA | — [ e [ es | en | ex1 | e | Exo |

Enable Bit= 1 enables the interrupt.
i Enable Bit = 0 disables it.

BIT SYMBOL FUNCTION
T EA Global disable bit. If EA = 0, all interrupts are disabled. If EA = 1, each interrupt can be individually
enabled or disabled by setting or clearing its enable bit. o
* {E6 — Not implemented. Reserved for future use.
IE.5 ET2 Timer 2 interrupt enable bit.
| IE4 ES Serial Port interrupt enable bit.
IE3 ET1 Timer 1 interrupt enable bit.
IE2 EX1 Extemal interrupt 1 enable bit.
[=R] ETO Timer 0 interrupt enable bit.
IE.0 EXO0 Extemal interrupt 0 enable bit. SU00571

Flgure 10. IE Registers

= Tmom w5 e o -

iy —

8 Oct 09 16
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-

-

7 6 5 4 3 2 1 0
IP (0B&H) |-|—]PT2|PS|PT1[PX1]PT0|Pxﬂ

Priority Bit = 1 assigns higher priority
Priority Bit = 0 assigns lower priority

TS e . —

BIT SYMBOL FUNCTION
IP7 — Not implemented, reserved for future use.
IP6 —_ Not implemented, reserved for future use,
iP5 PT2 Timer 2 interrupt priority bit.
IP4 PS Serial Port interrupt priority bit.
IP3 PT1 Timer 1 interrupt priority bit.
,IP2 PX1 External interrupt 1 priority bit.
£IPA PTO Timer O interrupt priority bit.
* P, PX0 Extemnal interrupt O priority bit. 5000572
¥
a Flgure 11. IP Registers
;
i 7 6 5 4 3 2 1 o
IPH (B7H) — — PT2H PSH PT1H | PX1H | PTOH | PXOH
¢ Priofity Bit = 1 assigns higher priority
i Priority Bit = 0 assigns lower priority
t‘ BIT SYMBOL FUNCTION
IPH.7 —_ Not implemented, reserved for future use.
f IPH.6 — Not implemented, reserved for future use.
{PH.5 PT2H Timer 2 interrupt priority bit high.
¢ tPH.4 PSH Serial Port interrupt priority bit high.
1PH.3 PT1H Timer 1 interrupt priority bit high.
« IPH2 PX1H Extemal interrupt 1 priority bit high.
t 4APH.1 PTOH Timer 0 interrupt priority bit high.
E 1PH.0 PX0H Extemal interrupt O priority bit high. SUOTOST

Flgure 12. IPH Reglsters

— e Bl S

" —

]
i
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"

educéd EMI Mode
1@ AD bit (AUXR.0) in the AUXR register when set disables the

Note that bit 2 is not writable and is always read as a zero. This
allows the DPS bit to be quickly toggled simply by executing an INC
AUXR1 insstruction without affecting the GF2 bit.

_E outplit.
educéd EMI Mode
1
1
7 8 5 4 3 2 1 0 8o .
- T - T -1 -1 -1 - T~ A T Jorm
XR.O AO Tums off ALE output. : DFTRo
. } DPH DPL /\_/
| (83H)  (82H) EXTERNAL
DATA
MEMORY
ual DPTR SU00745A
e dual DPTR structure (ses Figure 13) enables a way to specify
Figure 13.

) addrgss of an extemal data memory location. There are two
-bit D! registers that address the extemal memory, and a

gle bit called DPS = AUXR1/it0 that allows the program code to
itch bbtween them.

Now F}egister Name: AUXR1#
SFR Address: A2H
eset Value: xxx000x0B

DPTR Instructions

INC DPTR
I XR1 !A2H) MOV DPTR, #data16
t
7 o 5 4 3 2 ! 0 MOV A, @ A+DPTR
- - - - GF2 /] - oPs
- l I ] ] l l ] I MOVX A, @ DPTR
ere:
PS & AUXR1/Mit) = Switches between DPTRO and DPTR1.

MOVX @ DPTR, A

- A -

Select Reg DPS
p DPTRO 0 JMP @ A + DPTR
[
DPTR1 1

]
> DPS bit status should be saved by software when switching

ween DPTRO and DPTR1. SFRs. See application

|
|

S

18

The instructions that refer to DPTR refer to the data pointer that is
currently selected using the AUXR1/bit O register. The six
instructions that use the DPTR are as follows:

Increments the data pointer by 1
Loads the DPTR with a 16-bit constant
Move code byte relative to DPTR to ACC

Move extemal RAM (16-bit address) to
ACC

Move ACC to external RAM (16-bit
address)

Jump indirect relative to DPTR

The data pointer can be accessed on a byte-by-byte basis by
specifying the low or high byte in an instruction which accesses the

note AN458 for more details.
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b

ABSOLUTE MAXIMUM RATINGS': 2.3

| ; PARAMETER RATING UNIT

r Operating temperature under bias 0 to +70 or—40 1o +85 °C

" Storage temperature range —65to +150 °C
ﬁVomde on EANpe pin to Vgg 0to +13.0 v
#Vofhg'e on any other pin to Vgg -0.5t0 +6.5 v

" Maxirhum lo per VO pin 15 mA
:Powog dissipation (based on package heat transfer limitations, not device power consumption) 1.5 w
I0TES
. ge to the device. This is a stress rating only and

Stresses above those listed under Absolute Maximum Ratings may cause permanent dama
functional operation of the device at these or any conditions other than those described in the AC and DC Electrical Characteristics section

of thil specification is not implied.
ry specifically designed for the protection of its intemal devices from the damaging effects of excessive static

. This product includes circuit
it is suggested that conventional precautions be taken to avoid applying greater than the rated maximum.

e. Nonetheless,
. Parameters are valid over operating temperature range unless otherwise specified. All voltages are with respect to Vgg unless otherwise

noted.

5

\C ELECTRICAL CHARACTERISTICS

amb = 0°C 10 +70°C or ~40°C to +85°C
CLOCK FREQUENCY RANGE -f
8 L PARAMETER MIN MAX UNIT
1-/‘01.& Oscillator frequency U (33MH2) 0 33 MHz
[
i
3
i
i
1
E
t
I
¥
{
1
}
:
I
¢
3
'
{
?P
i
E
t
}
19
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|

DC ELECTRICAL CHARACTERISTICS
Tamb = 0°C 10 +70°C or —40°C to +85°C, 33MHz devices; 5V +10%; Vgg = OV

‘ METER TESY il uNIT
L PARA!
sYveg CONDITIONS MIN | TYP' | mMax
Vi Input low voitage 4.5V <V <5.5V 0.5 0.2Vcc-0.1 v
V., ] Inputhigh voltage (ports 0, 1, 2, 3, EA) 0.2Vcc+0.9 Vec+0.5 v
Vit | | Input high voltage, XTAL1, RST 0.7Vee Vect0.5 v
' Ve = 4.5V
VoL ¢ |Outputlow voltage, ports 1, 2, 38 Iof__‘f 1.6mA2 0.4 '
Vor | Outputiow voltage, port0, ALE, PSER 7.6 Vec =4.5V 0.4
oLt 98, port 0, AL, lo = 3.2mA? :
- ¥
. Vee =4.5V
high vol s 1,2,33 cc=> Vec-0.7 Vv
Vou ; Output high voltage, ports 1, 2 lon = —30pA 'cc
' Output high voltage (port 0 in extemal bus Voo =4.5V _
v°H1 i mode), ALEQ, PSEN3 IOH =-3.2mA Vcc 0.7 \Y)
. | Logical 0input current, ports 1,2, 3 Vin = 0.4V -1 -75 pA
| ]
. . " 6 Vin=2.0V
e Logical 1-t0-0 transition current, ports 1, 2, 3 See noto 4 —650 HA
T Input leakage current, port 0 0.45<V|y<Vce—-0.3 +10 HA
cc !} Power supply current (see Figure 21): See note 5
i Active mode (see Note 5)
f Idle mode (see Note 5)
i Power-down mode or clock stopped Tamp = 0°C to0 70°C 3 50 pA
' (see Figure 25 for conditions) Tamb = ~40°C to +85°C 75 LA
3reT | Intemal reset pull-down resistor 40 225 kQ
% | Pin capacitance'® (except EA) 15 pF
OTES:

Typical ratings are not guaranteed. The values listed are at room temperature, 5V.
Capacitive loading on ports 0 and 2 may cause spurious noise to be superimposed on the VoLs of ALE and ports 1 and 3. The noise is due
to extemal bus capacitance discharging into the port 0 and port 2 pins when these pins maks 1-t0-0 transitions during bus operations. In the
worst cases (capacitive loading > 100pF), the noise pulse on the ALE pin may exceed 0.8V. In such cases, it may be desirable to qualify
ALE with a Schmitt Trigger, or use an address latch with a Schmitt Trigger STROBE input. Io, can exceed these conditions provided that no
single output sinks more than 5mA and no more than two outputs exceed the test conditions.
acitive loading on ports 0 and 2 may cause the Vg on ALE and PSEN to momentarily fall below the Voc—0.7 specification when the

address bits are stabilizing.
Pin3 of ports 1, 2 and 3 source a transition current when they are being extemally driven from 1 to 0. The transition current reaches its
meximum value when Vy is approximatsly 2V.
See Figures 22 through 25 for ic test conditions.

Active mode: lccmaxy = 0.9 x FREQ. + 20mA

Idle mode: lccmax) = 0.37 x FREQ. +1.0mA; See Figure 21.
mvaaue &pplies 10 Tamp = 0°C 0 +70°C. For Tamp = —40°C t0 +85°C, Iy = ~750pA.

capacitance for port 0, ALE, and PSEN = 100pF, load capacitance for afl other outputs = 80pF.
Under steady state (non-transient) conditions, loL must be extemally limited as follows:
aximum Io per port pin: 15mA (*NOTE: This is 85°C specification.)

Maximum Iy per 8-bit port: 26mA

Maximum total Iy for all outputs:  71mA
1 I exceeds the test condition, VoL may exceed the related specification. Pins are not guaranteed to sink current greater than the listed
test conditions.
ALE is tested to Vouy, except when ALE is off then VoH is the voltage specification.
Pirl capacitance is characterized but not tested. Pin capacitance is less than 25pF. Pin capacitance of ceramic package is less than 1 5pF
(except EAis 25pF).

v

|

3
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L1
C ELéCTRICAL CHARACTERISTICS
mb = 0°C 10 +70°C or —40°C to +85°C, Vg = 5V +10%, Vgg = OV1, 2.3
| VARIABLE CLOCK® 33MHz CLOCK
sYMBOL | FIGURE PARAMETER MIN MAX MN [ max | unir
™ 14 | ALE pulse width 2toLoL—40 21 ns
AL 14 Address valid to ALE low torcL—25 5 ns
' 1 14 Address hold after ALE low tcLcL—-25 ns
LLIV 14 ALE low to valid instruction in 4o cL—65 55 ns
L 14 ALE low to PSEN low toroL-25 5 ns
_— 14 PSEN pulse width 3toLor—45 45 ns
:PLIV . 14 PSEN low to valid instruction in 3tc o160 30 ns
;qx 14 Input instruction hold after FSEN 0 (o] ns
;nz : 14 Input instruction float after PSEN toLcL—25 5 ns
Ev ’ 14 Address to valid instruction in StoLcL—80 70 ns
PLAZ [ 14 PSEN low to address float 10 10 ns
Sata Memory
LR 15,16 | AD pulse width BtoLoL—100 82 ns
wHE 15,16 | WH pulse width BicLc—100 82 ns
HLOv 15,16 | RD low to valid data in StoLol—90 60 ns
AHOX 15,16 | Data hold after AD 0 0 ns
IRHDZ ¢ 15, 16 Data float after RD 2to 0128 a2 ns
OV 15,16 | ALE low to valid data in BtoLoL—150 %0 ns
VDV | 15,16 | Address to valid data in Htorol—165 105 ns
e 15,16 | ALE low to RD or WK low 3toLe-50 StoLoL+50 40 140 ns
;wL 15, 16 Address valid to WH low or RD low 4atey o ~75 45 ns
Iavwx 15,16 Data valid to WH transition toLo—30 0 ns
wHar 15,16 | Data hold after WR toLoL—25 5 ns
W 16 Data valid to WR high Ttoro-130 80 ns
WAZ 15,16 | RD low to address float 0 0 ns
i 15,16 | RD or WR high to ALE high toLoL-25 toLoL+25 5 55 ns
xternal Clock
SHOX 18 High time 0.38tcLcL toLct—teLex ns
Cox. 18 Low time 0.381c oL toLci—toHex ns
oy 18 Rise time 5 ns
U 18 Fall time 5 ns
hift Register
;q_XL 17 Serial port dock cycle time 12tc oL 360 ns
-~ 17 Output data setup to clock rising edge 10tc c —133 167 ns
Hax 17 Qutput data hold after clock rising edge 2tc 80 ns
D% 17 Input data hold after clock rising edge 0 0 ns
HOV, 17 Clock fising edge 1o input data vaiid 10to o =133 167 ns
TES:

Paranieters are valid over operating temperature range unless otherwise specified.

Loagd capacitance for port 0, ALE, and PSEN = 100pF, load capacitance for all other outputs = 80pF.

Interfacing the 89C51 to devices with float times up to 45ns is permitted. This limited bus contention will not cause damage to Port 0 drivers.
Parts are guaranteed to operate down to OHz.

8 Cict 09 21
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I

EXPLALIATION OF THE AC SYMBOLS

Each timi:'lg symbol has five characters. The first character is always
‘t' (= ime). The other characters, depending on their positions,
indicate the name of a signal or the logical status of that signal. The
designatibns are:

A — Addfess

C - Clo

D — Input data

H - Logic level high

|~ lnstfuction (program memory contents)

- - Logic level low, or ALE

f

P - PSEN

Q - Outputdata

R - RD signal

t —~ Time

V — Valid

W-— WH signal

X - No longer a valid logic level

Z — Float

Examples: tay,; = Time for address valid to ALE low.
tupe =Time for ALE low to PSEN low.

SU00006

Figure 14. External Program Memory Read Cycle

i iy —™
! ALE
N / \

! LIRRITN
E « P teren

PSEN LIV
[ —/ o N\
& texix F_
5 PORT 0 D_< AO-A7 ( INSTRIN AO-A7 >—<
;
E e taviy —>
| PoRT2 X; AO-ATS X AB-A1S
f
[
I

]

ALE
4 )N
}
— twHLH
FSJ:N _/ u
tuov
—— WL > taLRH
P ,
I \y /]
tuax taHDZ
tavey (> > [“— taipv —>
laLaz, tRHOX — I-—
' % N
Poa‘jo D—( FROM Pt OR DPL { oamam A>< Ao+7moum3—@
e tavw, ———>
tavov
P2.0-P2.7 OR AB-A15 FROM DPF X AG-A15 FROM PCH

SU00025

—
|
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Figure 15. External Data Memory Read Cycle



Philips Semiconductors Preliminary specification
¥

80C51 8-bit microcontroller 89C51
4K/128 MTP Flash, high speed (33 MHz)

v i 0.2VCg+08 VLOADW.V A o TMNG VOH-0.1V
oo e
0.2Vcc-0.1 VLOAD-0.1V VoL+o.1v

o~ =

0.4?/
NOTE: | NOTE:
AC ‘“Puli during testing are driven at Vg ~0.5 for a logic *1” and 0.45V for a logic 0", For timing purposes, a port is no longer floating when a 100mV change from
g mbasurements ere made at V; min for a logic ‘1" and V. max for a logic '0". load voltage occurs, and begins to float when a 100mV change from the loaded
3 VonVoL level occurs. lonloL 2120mA.
SUo0o717 SU00718
Figure 19. AC Testing Input/Output Figure 20. Float Waveform

— o

3 /
3
' /

lec MAX. ACTIVE MODE

lec (mA) ]
/ 4/
/ /ﬁx ACTIVE MODE (TYR)

8
—_——— N T

\

\

lec MAX. IDLE MODE

10

\

S ERNN N ORI R

— | fec IDLE MODE (TYP)
| |

1 T
4 8 12 18 20 24 28 32 36

e

Frequency at XTAL1 (MHz)
SU01056

i

L Figure 21. Icc vs. FREQ
Valid only within frequency specifications of the device under test
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f

!

- —

—¥

Vee

Vee
RST

(NC) XTAL2

=y
=
e ey

CLOCK SIGNAL — 4 XTAL1

| Ivss

- SU00720

SU0719

' Fligure 22. Ic¢ Test Condition, Active Mode
Al other pins are disconnected

E

Figure 23. l¢c Test Condiltion, Idie Mode
All other pins are disconnected

[ p——

—

Figure 24. Clock Signal Waveform for Icc Tests in Active and ldie Modes

i teLen = toner =5ns
Vee

{ ﬂ
E Vee
E RST Vee
! ._l:— ro K l
; - =
i’ o) XTAL2 l

»] XTAL1 =
;
. Vss

_ = SUD0O16

Flgure 25. Icc Test Condition, Power Down Mode
All other pins are disconnected. Vcc = 2V to 5.5V
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3
¥
QFP44;; plastic quad flat package; 44 leads (lead length 1.3 mm); body 10 x 10 x 1.75 mm SO0T307-2
¥
¢
i AN
: o\ } Jl 1
t t
- R \ / cr
Ve
Ol y] -
I
]
. A
4
| =AAAARAAAARAR=
Zg
[ . :E—f
(- ! ]
[ . T ‘
I l 13— ;
=1 - - I - - = = E HE A Az A (Aa)
== . w7 l l y }" ]
] , - 8
\ 1 L1 bp f . "7
1 _f Lp
== ‘& pin 1 Index 1 .
¥ 44 12 1 3
etall X
| IEHHHHHHHH 1
' Zp ={v @[ A]
! D ~»——{8]
! Hp ~{={v@[ 8]
|
0 25 5mm
E 1 el ST I B -
I scale
DMENész (mm ave the original dimensions)
UMIT mﬁx. Av [ A2 [As | by | ¢ DV EM| o | Hp | He| L Lo v | wily (202D g
T 025 1.85 040/ 025 10.1 | 10.1 129 | 129 0.95 12] 12| 10°
™" 219005 | 165|925 [ 020 [ 0.14 | 99 | 956 | 08 | 123 | 23] 13 055|018 (015 01 1 oo [ 58 | oo
Note
. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
i
ouﬁ.me REFERENCES EUROPEAN
VERSION [EC JEDEC — PROJECTION ISSUE DATE
sbraor2 ‘G@ 97-08-01
8 Oct 09 29
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ata §heet status

ata sheet Product Definition (1]
atus status
bjective Development This data sheet contains the design target or goal specifications for product development.
)eciﬁéation Specification may change in any manner without notice.

3
reliminary Qualification This data sheet contains preliminary data, and supplementary data will be published at a later date.
ecifiéation Philips Semiconductors reserves the right to make chages at any time without notice in order to

i improve design and supply the best possible product.
oduct Production This data sheet contains final specifications. Philips Semiconductors reserves the right to make
ecification changes at any time without notice in order to improve design and supply the best possible product.

&
| Please consult the most recently issued datasheet before initiating or completing a design.
i
efinitions
1ort-form specification — The data in a short-form specification is extracted from a full data sheet with the same type number and title. For
tailed information see the relevant data sheet or data handbook.

mlmig values definition — Limiting values given are in accordance with the Absolute Maximum Rating System (IEC 134). Stress above one
morp of the limiting values may cause permanent damage to the device. These are stress ratings only and operation of the device at these or
any other conditions above those given in the Characteristics sections of the specification is notimplied. Exposure to limiting values forextended.
riodd may affect device reliability.
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miconductors make no representation or warranty that such applications will be suitable for the specified use without further testing or

)dﬁ?ation.
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80C51 8-bit microcontroller

89C51
4K/1 28 MTP Flash, high speed (33 MHz) '
1
iecurfty
he oecfmty feature protects against software piracy and prevents
@ conténts of the FLASH from being read. The Security Lock bits
re locajed in FLASH. The 89C51 has 3 programmable security lock
its that will provide different lavels of protection for the on-chip code
vd datd (see Table 8).
abile B.
SECURITY LOCK BITS!
Level; LB1 LB2 LB3 | PROTECTION DESCRIPTION
1 4 0 0 0 MOVC instructions executed from extemal program memory are disabled from fetching code bytes
¢ from internal memory.
2 1 0 0 Same as level 1
3 . 1 1 0 Same as level 1, plus program verification is disabled.
4 | 1 1 1 Same as level 3, plus extemnal execution is disabled.
JTESy

Any ¢ther combination of the Lock bits is not defined.
i
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80(-551 8-bit microcontroller

. 89C51
4K/128 MTP Flash, high speed (33 MHz)
' 1
PLCC44: plastic leaded chip carrier; 44 leads SOT187-2
E
! | 27N |
| 1 7\ [ &
; \ [— s
I ' |
E . Y,
¥ I '
ep —a-! eE hl
f
)
! 39 29 , A
[ o G Ko B o S B n o W B T R B L
== 7
i ! 28 “E
! sof] B
;0 | i
I O ]
O ]
4] | ]
11-(\ ______+_______ 1. E HE T
i N
¢ 0 pin 1 index i ]
v A
0 -a—*
i g ' B L] <44,
P i — (=3¢
78l ! 16 & |
#e . ¢ i Lp ™=
= N 3
i 7 || EverH
{ E] "J ZD fa—
b D B
b
Hp »<1={ v @[]
¢
]
i
4 0 5 10 mm
Lo v o s 1 4 4 ¢ 4
» scale
b
DIMENSIONS (millimetre dimensions are derived from the original inch dimensions) :
: Aq A M gM kq 2o 20 !
UNIT| A g Ay o, bp| by | D E e {ep | eg | Hp | Hg k max. L v w Yy me| mec. g ]
|
457 053 ) 081 [ 16.66| 1666 16.0016.00] 17.65 17.65] 1.22 1.44 |
™ [ 410 | 051 9251305) 53] 0es [ 1651 [1651| 27 |1400|1490| 1740 17.40] 100 | 05! | 1ea| 0.18] 018 | 010 216 | 216 g
45
e el e e e e e P s
!otef
. Plﬁ;sﬂc of metal protrusions of 0.01 inches maximum per side are not included.
OUTLINE REFERENCES EUROPEAN . ‘
VERSION s Tebec Py PROJECTION ISSUEDATE | |
y -
soTier2 112£10 MO-047AC == @ o
b
3
4
I
8 Ogt 09 27
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80C51 8-bit microcontroller

Preliminary specification

. 89C51
4K/128 MTP Flash, high speed (33 MHz)
HP40: plastic dual in-line package; 40 leads (600 mil) SOT129-1
4
4
¥
H
® - D Mg
s
.
g l
: [ o
[%]
it W ]
it | ! !
. L } :
Ex e
E i~\(61)
5 b
s 40 21 - My -
¢ ﬁﬁﬁﬁﬁr’ﬁﬁﬁﬁﬂl“‘]ﬁﬁﬁ
F
E pin 1 index
-—4——‘——_—_————_-_._———_ ————— . — e E
¢ LTS Y P B P O O O O O 6 oy
i 1 20
3
4
E 0 5 10 mm
L g o g0y o
E scale
DIMENSIONS (inch dimensions are derived from the original mm dimensions)
) "
unIT mac | o A2 | s | b, c | oM ] g | o Lol oMe | My | ow | 2
1 1.70 | 053 | 036 | 5250 | 14.1 360 | 1580 | 17.42
T | 47 [ 051 | 40 | 454 | 038 | 023 | 5180 | 137 | 254 | 15.24 305 | 1524 | 1590 | 0254 [ 225 |
0.067 { 0021 | 0.014 | 2067 | 056 014 | 062 | o069
"";"” 0.19 | 0020 | 016 | 045 | 0015 | 0.009 | 2008 | 054 | 010 | 0.60 012 | 060 | oes | 001 | 0.089
Nk
1. PlEashc or metal protrusions of 0.26 mm maximum per side are not included.
" OUTLINE REFERENCES EUROPEAN
VERSION EC JEDEC Py PROJECTION ISSUE DATE
3
924447
jsoTize- 0stGo8 MO-015A4 ==} @ PO
H
3
S
30«7’09 o8
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