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nDe N B' = CHIP SELECT
. RO READ (NPUT
m[e =(Jo, —
e o 1o WA WRITE INPUT
HIE s = o, A0-Al PORT ADDRESS
Pt :z e u' PA7-PAQ | PORT A (81T
3 67-700 | PORT 8 (8T}
rca[]13 (o,
el 14 26 PC7-PCO | PORTC (BIT)
: Ve 45 VOLTS
eti[]s 26[JVee
GND € VOLTS
rc2[] 18 5[] Pe7
PCJE 17 24[ Jree
reo[]1e 23 Jres
es1[]1s 2[] o4
paz2[] 20 21 re3

7% 220 msdansvuas Tassadauoe 8255

Triua 0 imsvinauwuy BASIC 10 tud 13T handshake

Tvua 1 Truefildnein AB lumssunsomsdedoya wazldwein C lumsarsaoy
@194 (handshake) '

Trin 2 Tuniildnesn A Tunssudsdoya 2 fiame waznein B lumsSunsedadoya
uazldwein ¢ dn 0,12 lunsfudedeyainuaziin 3,4,5,6,7 §ludeygnas handshake

N YYIUA YD 8255

D7-D0 TadoyaidonTosiy CPU

YA o o
Al-A0 1d1GBnwesn AB.C LazneinaIugu
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RESET ot 1430 dnanainszduanin 1 el 8255 gndiiminasildyawesnidudy
wnun

PA7-PAO Huwasnuuiu g in

PB7-PBO iluwesnauiu s in

PC7-PCO Hunainuuiu g in

RO lumsldemdeyaves 8255 Zowianiihinesn 0 wieusu T3

WR  1Flumsifieudeyanio lisunsunaa 8255 Zoainlintl Whiaesn 0 nieufu TS
oS ifuvuitendm 8255 1 vl Ingeef 1/0 DECODER

] v v
1991 WR, RD, A0, AL, TS ¥ha1uia 5 vreeiifeaddumsiiau feaisiei 2.2

s neaswadumisnesnue: 8255 faaaslugulii 221

(8000H-8FFFH)

(9000H-9FFFH)

(AOOOH-AFFFH)

(BOOOH-BFFFH)

(CO00H-CFFFH)

(DO00H-DFFFH)

(E000H-EFFFH)

(FOOOH-FFFFH)

u,aﬂ%lmﬁvwﬁﬁmmﬁa (FOOOH-FFFEH) 1199a31 a5 A8, A9, A10 lagld
74LS138 Tdnein

(F800H-F8FFH)

(F900H-F9FFH)

(FAOOH-FAFFH)

(FBOOH-FBFFH)

(FCOOH-FCFFH)

(FDOOH-FDFFH)

(FEOOH-FEFFH)

(FFOOH-FFFFH)



8255 92 131D s WO NUDI 8255 AaMI19N 2.3

22

Fuanuidendn 8255 1Hweswein (FCOOH-FCFEH) uag A0, Al sioif A0, Al vo9

A5 19N 2.2 AT NANWITIVDN 8255

At A0 RD WR cS
Input operation (READ)

0 0 0 1 0 Port A —> data bus

0 1 1 0 Port B —> data bus

1 0 0 1 0 Port C —> data bus

Output operation (WRITE)

0 0 1 0 0 Data bus —> port A

0 1 1 0 0 Data bus —> port B

1 0 1 0 0 Data bus — port C

1 1 1 0 0 Data bus —> control

Disable function

X X X X 1 Data bus —> 3-state

1 1 0 1 Illegal condition

X X 1 1 Data bus —> 3-state

Source: Courtesy of Intel Corporatioon.

M15199 2.3 1/0 ADDRESS 494 8255

170 (ADDRESS) 8255 (PORT)
FCOOH A
-FCO1H B
FCO02H C
FCO3H CONTROL

ms&¥eu s 8255 WiHU CPU

*g11U31 RD, WR 9984 8255 A9U191A RD, WR 489 MCS-51
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ut
21— EWP P o1
11.0592 MHz Bl
X1 P03

T o
£2 P06

00000000
~NOMAWN=O

>>
=Y
o]
g

=t
FEREERRE RRbRERER kkRBRMHF

1l
~
bl
O
~

o

ANTO 12 A~ |NTO
= v P21 _.22__A9_\
INT 1
B p22 |23 A10 | +5V
T1 T B3 po3 | 24 A11 s
P24 |25 a12 | e
p25 |26 A13 ﬁg; 1 ;
[ifo7 iAtq
- o cem ] et e B
palkabe s oo i S0 (G YN ;! AD 4 13 Z,’
P2 EE AD 6 17 a
— 4 P13 WR |16 @R AD 7 iR
— 5 _]lp14 PSEN p29PSEN | oc
— 8 1 P15 ALE/P |30 ALE | 11
Rt s S PR Loia ¥ = 1 TXp | TXn % =
SIS sk L T/ RXD [-10 RXD ALE
80C31 _L 20
16
A Vcc y, 158000
B ? b14_S000-9FFF
hY . g‘ b 13 —AGO-AT
o Y, P 12 _BOOO-
2 7 41 COO0-CFFF
SNl gy ! .DFFF
%m x b10_D00O.| F
Yy
= GND.
|8
6 TP &
A8 1 [A Vec y, b-15 EBOO-FBFF
_Am_s_g N z DJB_EAQO:F?\?;
mg v, p-12 EBOO-FBF
&l 1 g
GIB & :: b 10 FDOO-FD
LA 8 1G1 y, p——EEQQ]
GND.
_Ls
a & Y o
5aJ#i 221 M350 184 8255 191Ny CPU
¥
a3 9 L1l unsu 8255

92 Idesnens Talsunsudeguin 2.22




D7 D6 D5 D4 D3 D2 D1 DO

DEE D EEEE

Bit set/reset

_). 1=set

0 =reset

Bit select
01234567

Pl 01010101
P 00110011

—) 00001111

(a)

24

D7 D6 DS D4 D3 D2 D1 DO

[ [ R

e
I L
.
1 =input
o

0 = output
Port B

1 =input
0 = output

Mode selection

_—) 1 =input
0 = output

Group A

Port C (upper)
1 =input
0 = output

Port A
1 =input
0 = output

Mode selectior
00 = mode 0

Ly,
2
—__) 01 = mode 1

®) 1X = mode 2

51/#1 2.22 CONTROL WORDS 7142 11/1484 MODE Wa¢ BIT DEFINITION FORMAT

Mode 0 Configurations

CONTROL WORD #0

D7 D6 D5 D4 D3 D2 D1 DO
Llofofefolofofo]
8
IN o s R
8255A 4
—f—> PC,-PC,
c{
4
+_>PC"PC0

8

8 |—/—— PB,-PB,

CONTROL WORD #1

D7 D6 D5 D4 D3 D2 D1 DO
Lifolefofefofo] ]
8
A |——— Pa-PA,
B255A 4
- re,e,
C{
4
L ¢/——PC,-PC,
8
8 |—/—> PB,-PB,

51U 2.23 CONTROL WORDS AND CONFIGULATION

U



CONTROL WORD #2

D7 D6 D5 D4 D3 D2 D1 DO

Lilefofofelof+]e]

CONTROL WORD #6

D7 D6 DS D4 D3 D2 D1 DO

[le] e efefel ] o]

8 8
A __/___..’ PA,-PA, A +_._’ PAPA,

8255A 4 8255A 4
__,l—’ PC,-PC, 4.71_._. PC.2C,

C [

D,-0¢ 4""——’ -[ 4 D,-D, B — -[ 4
_/._._} PC-PC, _7(_.__’ PC.FC,

8 8
8 f¢/———r8,-PB, B {g———PE-78,

CONTROL WORD #3 CONTROL WORD #7

D7 D6 D5 D4 D3 D2 D1 DO

[Lelele o[-

07 D6 DS D4 D3 D2 D1 DO

[2]o] oTwNe] +f 1]

8 8
NS e [P e,
8255A 4 8255A 4
—f———P PC,-PC, g————PC.2C,
c (o
0,-Dy €——P> { 4 ;-0 4——— { 4
4—[——-—PC‘-PC° <+_PC‘;C«:
8 . 8
8 |¢———P8,-P8, 8 [f———rPE->8,
CONTROL WORD #4 CONTROL WORD #8
D7 D6 D5 D4 D3 D2 D1 D7 D6 D5 D4 D3 D2 D1
[]ofofol- |°I°|°J Lifofe]n]e l°l°l°J
8 8
o [ paen, A e s,
8255A 4 8255A 4
———PC,PC, —f——— PC.=C,
c c
D,-D, ¢——P { 4 D,-0, ¢—P] -[ 4
—/——— PC-PC, —f——— PC.=C,
8 8
B |—f——> PB,-P5, 8 |—f—— Pe.=3,
CONTROL WORD #5 CONTROL WORD #9
D7 D6 D5 D4 D3 D2 D1 DO D7 D6 D5 D4 D3 D2 D1 DO
[ileleel ofo] ] Eibod®] 1 o] o] o] 1]
8 8 b
a A P en, A [ P,
8255A 4 8255A 4
. [ g¢/—PC,-PC; —f——p PC.=C,
c c
D.-D, ¢—P] { 4 0,-0, ¢—P '[ 4
[4/—PC.PC, [ ———PC. =,
8 8
B |—f— PB,-PB, 8 |—f—— Ps.

517 2.23 (#i®) CONTROL WORDS AND CONFIGULATION

=



CONTROL WORD #10
D7 D6 DS D4 D3 D2 D1 DO

nOnnnnnn

CONTROL WORD #13
D7 D6 DS D4 D3 D2 O1 DO

EE 3 B S

D7 D6 DS D4 D3 D2 D1 DO
[lofo1]o]o] 1fA]
8
8 B — R
8255A 4
—/———> PC,-PC,
C {
4
[ /——PC,-PC,
8
8 |—/———> P8B,-PB,

Dv'Do 4——_’

8 8
Albof———PA,PA; A [ PaPA

8255A 4 8255A 4
+_’ PC,-PC, 4+..._ PC,-PC,

[

D;-D 4.___’ 4 D,-D, 4—’ ¢ '[ 4
—f——> PC,-PC, [ ¢———rpCPC,

8 8
8 <+_.p37_p3° 2] _+_..> PB,-PB,

CONTROL WORD #11 CONTROL WORD #14

D7 D6 D5 D4 D3 D2 D1 DO
[odol o] NN 1] ]
8
N Pa,Pa,
8255A 4
[¢f————rc,rcC,
|
4
—/— PCPC,

8

B |¢———r8,P8,

0;-0, ¢—P>

CONTROL WORD #12
D7 D6 D5 D4 D3 D2 D1 DO

el T T d]
A 4‘7‘8—— PA;-PA,
8255A )
<¢———PcC,-PC,
c
-[ —/-i—-—-b PC,-PC,
B —/8—> PB,-PB,

D;-D, ¢——P

CONTROL WORD #15
D7 D6 D5 D4 D3 D2 D1 DO

Lefolof ofifof ]
8
A [ PAPA
8255A 4
[ ——rPC,PC,
c{
4
l¢/—rcC-PC,
8
B [¢———FB,-PB,

D;-Dy 4—_‘”

3117 2.23 (#©) CONTROL WORDS AND CONFIGULATION

Fana (Trnua 1) BUnnWeN

4 J 1 [y
diowesn AB lagnldsunsuidluwesnlumsdadoyauda swwdodlddyanuniuny

3 (foyey e Ao IBF, STB, INTR

26

o A a 2 a o il & ' v da
IBF : Lﬂuil’\m’]ﬂ?!ﬂkt'ﬂﬂﬂﬂ‘ﬂ 1 LLﬁﬂQﬂQ@uwﬂﬁJﬂl‘w'ﬂi 1By (s CPU ﬂqumﬂuﬁ%TﬂW@i‘ﬂ'ﬂu

b4 v .
wn'ludrezi It niindowduaeidn o e Tenezsudeyalni)

— a A A o a
STB : dluvduwnueaiind 0 funginstimeuennszquliouynnesnuanddeyal’
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INTR : s e wiynuoaivi 1 wueafnnasainldsyu STB woadind 0 $290 STB widou
nnseaum lifge ¥ INTR szueafivliufl (Fosduuda duwessid Wadwae 13new) Tae

4 A ~ a
09 Pca M lFunnesn A uazEnyi Pc2 §11F wosn B)

1§ TIMING DIAGRAM %03 (Tnun 1) Bunnwosn fegiil 2.24

S
¥ €
sT8 & /
1BF o | \1'
te 1 | e e ;T‘
<> >
INTR (PR
i E‘—‘—’Ln /
i L ! ’/t
" e ——=— AN
] =
INPUT FROM 1 ) N,
PERIPHERAAL™ 'ﬁ\ Ma
< . 1

i s a g
317 224 Fanan(Inua 1) BUKNHDIN

nfsnanNgli 224 iudineuiigilnsainsusnazds STB wd 8255 azfes
A37900U IBF 1 1an3owld (0 fiehe) Nezdedoyn 8 Tnmaunade STB weahin# o
v 7 v [
waannin i BF fazu 1 uaashdeyagnuand 13 1auda 9299 STB wlaounduidiu 1
[ d’, = a a [ dy iU —_— o
v INTR wueniw (lavin 1) dyamilgnasiver INT 989 CPU haznse Taa'lyl
TdsunsuuSmsdumessdd meluldsunsuuSasdumessua wiimsewdoyaliify e

b 4
' a < < ' [ a
s1udoyalilifuad suda IBF Avgdeasdnass (fluaesn o)

@ d 4
fanan (Tnua 1) eWnvnesy

iowesn AB 1agnTusunsulu (Inua 1) eldlumsdedoya 8 in wesw € wygn
Amualiilunesnlunsasvaeuduain (Handshake) dayanuldll 3 doyanmfe OBF,
ACK, INTR
—_ o = A 1359/ a J k) dy
OBF : iflusnewiynueniivl 0 e CPU dedoyasaninfinesnuos 8255 udaniiazdiu o

@ dy — a 1:_‘] v d? —_— p—— - a

NFINNUeUNTUYDI WR uazezilasuiu 1 lusirsveuudiuves ACK (¥1 OBF a1ilaoin

LY 73 Ry
0 v mynivmesiauduiu 1 nuedieing
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ACK : fhunduwnueainii o dudyanuaeuiuginsaineuendeunds 8255 ndanaidu
s g Y Yy 9
wnesninudoya lauds
INTR : Husewinnuenin 1 dali/Sumes5Ud CPU ndannd 8255 1451 ACK 23901
Kg 1 ~ v d'
Iufezds INTR woai 1 eonll (Foalilsunsy INTE Vireuduiunesyn A deuimi
J Y g A
PC6 LAZWOIN B ADENH PC2)

1l TIMING DIAGRAM (Inu@ 1) owinnwoin asgilf 2.25

1
TR ———— i o
Rol:13 ; i é 1 i I
\ 'AOB
<Ny &
INTR ! S
< ﬁ\\ 7
o HR /
AR \ ]
——
i v ! G
oUTPUT X
(]
!
%l

91/% 2.25 e (Inus 1) winnwesy

nniwaanglit 225 wiihmshauetine 18 deufl cpU szdedeyali
Infaeimwesn sz desnsusn OBF neud OBF - 1 (Foths) Aesodedoyalaiund
ineinidvazddeoyaindyann WR szueniiv 0 nazens WR idowdiu 1 Faeiites
2117 OBF woz INTR fu 0 efFranilssuniezidyane ACK (Fyanuasuiuen
ginseimeuenuensiiudeyn Fidmasnn ACK Wuaniuzdld OBF fu 1 Aoy
Sile ez easBnasaiie ACK wlRewidiu 1 %29 leading edge 92917 INTR nldendiu 1

£ 3 ]
&0 F2stioe Talsunsuaz sz Taa ) ISR (Interrupt Service Routine) ez tatihdeualnaiui

Q9

¢ ¢
BINHNNBIN

9 J @ 19 LY a J o d
8255 (Tnua 2) Wwesn A Sudedeyauuutia 2 Aemis wosn B ifluleTonesw wazwesin C

1 @ k3

IFdmsvSudedaygrunsindouanuwion Ua1313 Control Word agianna1nagili 2.26



MODE 2 AND MODE 0 (INPUT)

MODE 2 AND MODE 0 (OUTPUT)

o e < wrn,
oK) SN
o, e, |—— o7,
CONTROL WORD o f——— =, CONTROL WORD ey f——ix,
Oy D By D, 0, 0, O, Oy 0, 0, 0 O, D; 0, O, O
[ XKL I ] e [T X s g
<, P 18F, L2599 o —— nF,
1« WUt 1= WPuT
0= ouTPuT : 0= ouTruT ’
oy f—rF— 0 P fo—rf— w0
W ——ed o —d
ey g o B
& SRR
MODE 2 AND MODE 1 (OUTPUT) MODE 2 AND MODE 1 (INPUT)
ias ) e b 'S < TR,
ek LN )
o, l— &7, < f——— &F,
R o noln X, = CONTROL WORD <, X,
©y Oy O O, 05 Oy 0y O ©; Oy Oy D, By D, Oy O
[ [ DDA e A f——— [ DXIXDXT [+ X oy i B
o | 5w A S
o L e )
o — 5%, < fo— T,
o ——d o<, ity A0 — -4 ¢y e wr,
-— oy | wrx, — "y

51/ 2.26 wAAIAIS N Control Word WagHeIA1¥D4 8255 (111A 2)

2.10 M3 MCS-51 MUHHIBAIND

A13IANUIATTU T INT U MCS-51

wiie @il 2 daulnajn Ao

-Data Memory

-Program Memory

29
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Data Memory
Sumisennuiin dfudeya ianugldts 64 Kbytes Wumissanuilszians
waz@eonld (RAM) Fyanann Mcs-51 AlFlumsemdeyanin RAM fie RD uazdyai

¥ luns@oudoynns RAM im WR

RAM (Random Access Memory)

v A

I v o A a v £y F4 y A d’l
wurdeanu m‘wmmmwﬂmmzmumaga'lﬂ ﬂl@ﬂﬁﬂ%gﬂ]uﬁ1ﬂ‘ﬂu“ﬂ‘ﬂ‘ll'lﬂ'lﬂmﬂﬁ

£

19151 2 91l AiD Static RAM 148¢ Dynamic RAM

PROGRAM MEMORY
Shumissarudi iy sunsudhumibeanudnedeyaldetaudsy  (ROM)

Fyamun MCS-51 A% 1un156 14 ROM Av PSEN

ROM (Read Only Memory)
] o 4’ J 9/ ] ] o a 1
ﬁ]uﬂmﬂmmwmum’n Lil@ﬂl?ﬂvlwtﬁﬂﬁ‘ll@igﬁ"lﬂqw,?ﬂﬂ L‘ﬂu'ﬂu’mmmm%uﬂmu

Y Y B a
Joya lned1amen

EPROM (Erasable Programmable read-only Memory)

] o a & A o
fumirsanuduuuanssianisdedidinnllsunsued@uazaunsa duas

UV audeyald

mys ey @oudeyanumniendui
Todniasanui Taona liwdsenou ludronqudnan 3 nqu Aeueans e, e

) % LY Y o ' Y A % 879 A

Foyauaziianiugu Taoweamsedaos dlumsdadumis Milusawsaiia 10 1y 4a Ao-

° N a Jd v Y s 1 [ o ] =3

A9 emnsndsdumiald 1 7Talud Sadeyaszdludenilundasdumisezitudeyald

Aa v Y s Y Yy oA 3 v Yo ' ax o

Atn iy tiiTadeya 8 idu Ae D0-D7 aunsanudeya lddumisag 1 Tud dautiamiugu

Y v
1213 lumseu@sunissanuil ssuuieais 3 szuv udasldasgili 2.27
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Mcmory

eraiuau

5

'
(3 ~

511 2.27 wemsnguiyanui 1 lumsaadefuniiaeanui

Tl lodminenu$19sin  CE  (Chip Enable) Wdmiudonlvaaloda
v 9o Ada a [ o o Y1
doams i lunsdiniilefmizreanudmaneq @ 41 OE (Output Enable) 92 19viefivle

v [
Fooasvid dvsusiudeya twrilweaiiv deyanedinledmizsanuiitediesnumala
;7 Y
Jouala
1 9 (] o & o w :I’ s dy

m3oudeyannviien Uil MRuTUaL

1. dedumishezoulidoumeamsatia

2. deadyananuguifeIn1s 3o

9 =3 t o 1 Q.3
3: magamaiu"lamwmammmgﬂmaﬂﬂmmmmaga

msedeyannamisaudenmnsodouiulaezunsunaldfegii 2.8

)< eAIATAL T ><

'/— dygueudaya

dadoyalivadoya

( !
\

51/ 2.28 uamadgyanalumseudesya



32

v

m3ilsudeyansriieniuii Ry dusdl
1. dedumisiiez@oudeoyasenliunoumaieansaiis
2. dedeyniivz@enlinadoyn

3. dedaanudoudoya

mssudeyalifmmianuirunsadoulaozunsunan lddagui 2.29

>< AT X
( ddayalvivadaya

f

( dyyudoudoya

Y B ¥ 2 |\

511 2.29 uanadaygnalumsFoudoya

M3 FOUABNUIBANUTINY MCS-51
FuinsufuhdoeuilFlumsdedetumisanudnlsznovdiy  ueamsalid
Fadoya waztamugu Tu MCs51 asafasefumizsnnudineuenld 64 Alalud

Taoez [¥aedayanauteamseaia 16 1§u deoanuinie wosn 0 wazweim 2 Taowesv 0 w4

D.

' LY Y Y G a o (%
Multiplexed s¥niueamsatauaziadoyn Inousamsadimezdiuingr A0-A7 AagUh

230

Port 0 Address [7:0] and Data [7:0]

Port 2 > Address [15:8]

MSC-51

5171 2.30 uerasd g ves MCS-51 ildaadeAudumisveantizsanui
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‘lumsﬁ}amiaﬁwﬁwmmi‘mzﬁmﬁqﬂﬂm‘fmﬂuﬂﬂm Latch doyanmueamsatd
fldnnmoin o wefiazldwoin o Hutadoyade’lt Tugalf 231 wzusnsmsdenieni
§1l5210% ROM uaz RAM fiu MCs-51 Tnefigunsaimsuenin Latch susamsaiiasien’l3
(56071 “Address Latching”

gnsaintonlFldunlo® TTL wes 7415373 Taodaanuily Latch Avdayana

ALE 910 MCS-51 sisniae ldnanunuda

8-bit Data Bus

Lower
Latch 8-bit of

MCS-51

ALETI 1.~ L=

Multiplexed Address
Data Bus Memory

Upper 8-bit of Address

Address

3U% 2.31 ananmsae MCS-51 fUnieANue

Tumsgumissanwiildsunsuneans@sumisanuhidoyn msigoude
ueAsANd Loz tddoyavmilouiy f’ﬁmi'wmmﬁwﬁaﬁmag}ﬁnmmﬁmﬁu wAIZUENAY
mudyanumuguan lassunssunar  wuhmsaadefuntsanuidiiiumsaedeny
ROM 92 19dyann PSEN undiaarofy RAM selddayana RD uaz WR Faudasmnaodn

t4
vosdgyana laaeil

PSEN RD WR

srumizsanud llsunsy | o 1 1
g 1udayaniouan 1 0 1
@yudoyaniouan 1 e
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MIFOUAD MCS-51 AMUMHIEAWI 1Usunsun1even
] P 9 o @ d kY 1 o o I a
nuseaNus M IFdnsunu Tdsunsusz lavulsanudilsetnn ROM dwsunsan

ABITNIe MCS-51 Aunuaanuildsunsuneusn ssliddudyaaanay (Timing

Diagram) ﬂwﬂgﬂﬁ 2.32

ALE %

lAvu_ tLLPL PLPH
le—o [qu —
PSEN Leure
lLlJ\.X ‘_[PU\Z lPXIZ_
(‘PXIX
V V
Port 0 V4 A0-A7 INSTR IN A0-A7
tAVIV
Port 2 A0-Al5 >< AB-A15

Extemal Program Memory Read Cycle

g1 2.32 yamsd YRy IIMN MCS-51 Aadefiumilganus ldsunsunieuen

P ' ' ° &
nngalii 232 Mumssndeyasinmizeanus lsunsumisusn dedmin Mcs-s1
Foamssudeyannnilsanuiidioyamouen $rsnawsnsdidygin ALE Tl 1
(] a q’/l 4 g in. ' 8O ] v
wag PSEN weegluanizilndfedy 1 saimiuwesn 0 wazwesn 2 sxdinidumisveaniay
° & v a 4 4
anui1eenin 1mil ALE swnduiiuasin 0 ginsainisusnsy Latch feyavesneino 13
v ¢ /g v 7 ' ¥ s ‘
wzdeamsld wesn o Wuweimdeyadie iniunademdoyanesy 0 svegluaniiz
k4
AMUAUMUGY (High Impedance) /89101 PSEN 268ANNABIN “0” Mu18AIINI MCS-
v o o 3 > o W v o g
51 ABIMNIOUMES (Fetch Instruction) 91ntUdByAmIdIINNLIBAN T sunsuazgany
£ 4
(114 Instruction Register N8l MCS-51 910151 ALE uaz PSEN agaduiilu «17 anandy ms
¥ ] []
Fanunvieanus i sunsunanslédegalf 233 Tasinduds MCs-51 aveseziiniiag
o 1 ¥ o @ P (7= 1 ° ° ]
anui lsunsuegameludls  dmsuwesn lulimissanud i ldsunsumely dumiaves

nueanud 1dsunsuneusnazisuf 0000H
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FFFF FFFE Up to FFFE
60 kbytes
Up to of External >
64 kbytes L
of External | 1000| 9T EEROM Up to
ROM or 64 kbytes  }
or 1 oFFE and | of External ]
EPROM 4 kbytes o ' » RAM
Special-function
iniere) e 90se Registers
ROM ¥ oo07F e £
or EPROM 128 bytes
0000 0000 0000 falt 0000
\ J \ J
Program Mcmory Data Memory

0 b4 ]
91/ 2.33 naIn1s SN uNUBIN1UWANNTIVBI MCS-51

[] ] o o 1 o a
10 leezunsunamnemdeyanusanuii llsunsumeousn  vemundygnai
drrgylumsiFouseviaonnudlalsunsufiu MCs-51 1Aun ALE, PSEN, Port 0, Port 1 4z
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ainseinld Latch doyavesnwein 0 msiowde MCs-51 Aunteanuiinmouensly
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]
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doanundyasgln 2.34
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ALE G
74L.S373
MCS-51 Do-D7 A0-A7
Do-D7
P2 A8-A15
PSEN OE

31 2.34 uerasmsidendie MCS-51 fiUM1AI91 ROM MBUBAYUIA 64 K

aingUlft 2.34 aeuszuneledes 7418373 uda Latch doyaveanasm o
w3z imesn o deslfilutiadoya uazueawmsaiia Lﬁaﬁfgmgm ALE @49990%1 74LS373 3¢
Latch Yeyavesnesn o w13 laaduduoansaludi @uuoaasaludgaionasn 2)
dudyaa PSEN wwdssennsitoe udoyaninuisanui lsunsidh Mcs-s1 ms

WaILYe 7418373 uaasldnegii 2.35



SNs4/741.S373
Vee 0, D, Dy O, Os D, D, O, LE

[zl [vo] [18] [i7] [36] 1] [v4] [13][x2] [12]

N[ EX | 6N | IS | 6 B N | R S
OF 0; Dy DoeniBenD. D, O, GND
741.S373
/D, LE OE o,
H H L H
It H v ik
X L L Q
X X H 75

"

High Voltage Level
Low Voltage Level
Immatenal

n

High Impedance
Note : Contents of Flip-flops Unaffected by the State of the Output Enable ((ﬁ).

2 X § T
1

Logic Diagrams

SN54LS/74LS373 () ® O ® @® (®)

D,

319 235 wermsmsvhanives 7418373
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NINOATHARWAUIVOINUIIANT
M500ATHAR WML 19U eA NN Ta NS ustetan Iz I mTsa LS I
9t o . v qg/l X Y o =1 [ 9 9 @ o . .
1 1FHvLIAaNNI1 64 Kbyte Aetit Jedpatimnnisosnundalgisesnoasiaamiiuesnuag
anudwesndusdazdis Mldmieanuiivina 64 Kbyte $1134 8 62 92 1aAY 32 Kbyte

A IFF NS UNLOARTE 8000H AN 2 NIZISUNLDARI A 9000H HIIIBALIDEARIANTINN 2.4

A1571990 2.4 MINNTDDATHARWHUIHUIIA NN

EPROM uoAIAIY S\ /A4 A Ay A,
i (HEX)
1 8000-8FFF I 0 0 |X X
2 9000-9FFF 1 0 0 i\ = X
3 A000-AFFF 1 0 1 b L1X X
4 B000-BFFF 1 0 1 | 0y 3¢ ¢ X
5 CO00-BFFF | 1 1 0 0% X
6 D000-DFFF 1 1 0 10X X
7 E000-EFFF 2 1 1 1 0 |X X
8 F000-FFFF 1 1 1 1y | X X
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(TOP VIEW)
Al U Vee
80z sdvo
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G2a [e 1:'5)v2
Ge{s 120va
at Qe w[dva
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GND [ls ellye
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FUNCTIQN TABLE
ENABLE BELECT e
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Gl G2 [.¢ [ ] A Yo Y1 youmy3 Y4 VY8 Y6 Y7
X H LN L i g, Mgy, H H H
L X X X 4 H H H H H H H H
HP e L WN\A\[H/ R/, H v R Py H
H 5 L L H H L H H H H H H
A P NN 2”7 H=H  H QK
B bt ESHSRHY HZ g A= H = u R
H LW @ CUEN 4 ZFPAPL_H, 8 H
H + H L H H H H H H L H H
H L H H L H H H H H H % H
[ 8 el < . ATACRNY AU R e © TR

*82 « Gea+Tae

3111 2.36 N13TA9VUAZAITINNINITIVBS 74LS138

A30BATHAA MUV BMIIIAINS 19219 IC a0AIHA 3 to 8 Line Decoder 11IDY
74LS138 RaiinsInaudeguii 2.36 (a) Hazars1eaunse (b)

HIoRNI38N9INATIA MINTIVBY 74LS138 WuTaedesltur 1 high Uag G2A
oz G2B 1y Low udnhaunmdmien A B.C Fsdunnilidouonasaues MCs-51 thuss
NMISIEH S N ALS i high anea Thinndefin 61 1diau uagninaseanueives
74LS138 91 A,B,C WUN §itas w1 tﬂug{utﬁ'ﬁmm Y0 szuafin Low §aiiu diofnsan

[ 3 '
1AM 5 wuhmseiy Al4, A13, A12 astiuse ldmsdeedreauysel daaasTugilii 2.37
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A1l
!
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I < 2732
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—0| s
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o o 8000-8FFF Ol CE
A12 — A —FArEEET
1 o 9000-9FFF ol ce
A13 ————ov B —_—
2 o A000-AFFF ol ce
Al4 ——o C ——————
3 o B000-BFFF ol ce
‘138 e
4o C000-CFFF ol cE
—0| G2a 5 lo— DO00-DFFF a ¢
Ol Gz28 6 O EQ00-EFFF CE
Al5 G1 7 b FO00-FFFF O CE

319 2.37 2993 nERs A d M UEANNIIA AT 19N 2.4

a do g d
2.11 M32MeR3516
a dw (A v v Y Y o a a do (o
DunRs AR NITATIMIE TS unsuFIune a9 1S unsuus msdunessa
(Interrupt - Service  Routing;ISR)  N13ATI9A0UNANNUMS 3 Dav0dUnes 1A AT19e0UR
Aumiia s5p2 wewnauNsdu laaadionundr lusasusdulmdai 2 willunsasiveeu
' ~ a A o a a @ (o x
Nifuginsaila waduledaf 3 sznszlaaliiSmsdweessld (nterrupt Service
Routine;ISR) f4LaAsA1 Vector $9A1519% 2.5 dURD3 5103 MCS-51 1811910 6 unautay
v
1 A o [ o a o a d
WATIABY 5 Vector @115 8031,8051 dmsuiues 8032,8052 Aulilesdl 8 unasin 6 Vector

[ a

a i 9 Y ~ 2 v A dos (o
(WY Timer/Counter 2 $3147) ﬂﬁzﬂ‘ﬂ 238 FULTAILNAINUIVDITUUOUWESTUR 910
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INTO

TFO

im0 >

€0 P

v

M
INT1

[ = 2

INTERRUPT
SOURCES

v

TF1

eSS\

TF2

(BOC52, 83C154
EXF2 2nd 83C154D only)

= 1A o a du (o
31091 2.38 werpuvA N Ty aNMEUIABITA

P A o a do (o
A5 2.5 UEAFD N QUdUNDTTUA

ey Sodeyaadunes I Vector Address Priority
1 [EQ (91041 INTO) 0003H hi%hcst
2 TFO (Timer/Counter 0) 000BH |
3 IE1 (91091 INTI) 0013H
4 TF1 (Timer/Counter 0) 001BH
5 TI+RI (919 Serial Port) 0023H
6 TF2+EXF2 (910 Timer/Counter 2) 002BH lowest

= 2
(TF2+EXF2) Tz luwes 8052 vuly




Symbol.
EA

ET2

ES

EX1
50

EXO0

(MSB) (LSB)
e ] X [Ee | &8 | e (786 | e | Eo |
Position Function
IE7 disabtes all interrupts. If EA = 0, no interrupt will be acknowledged. If EA = 1,each in-
terrupt source is individually enabled or disabled by setting or clearing its enable bit
IE.6 reserved
IE.5 enables or disables the Timer 2 overflow or capture interrupt. if ET2 = 0, the Timer 2
interrupt is disabled.
IE4 anables or disables the Serial Port interrupt. If ES = 0, the Serial Port interrupt is disa-
bled.
IE.3 enables or disables the Timer 1 Overflow interrupt. if ET1 =0, the Timer 1 interrupt is
disabled.
IE.2 enables or disables Extemal Interrupt 1. If EX1 = 0, Extenal Interrupt 1 is disabled.
E.l enables or disables the Timer 0 Overflow interrupt. tf ETO = 0, the Timer 0 intertupt ts
disabled.
IE.0 enabies or disables Extemnal Interrupt 0. If Exo =0, Extemnal Interrupt 0 is disabled.

317 239 Interrupt Enable Register (IE)

IE (Interrupt Enable Register)

v v A r 9 a Ju (I Y aa o zsy o = [ dy
ﬁx‘]ﬁTﬂ‘?‘i‘i’E}vl‘iJﬂHJﬂ”I’iﬂumﬂ‘SSﬂﬂulﬂ‘i]'lﬂ'i‘i]ﬂtﬂﬂiijﬂu ANUI YT IDUAAIU
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TnunudunesUalA 6 unas 5 Vector ABAIN (TLRI),TFO,TFLIEO,IEL 151010150

fin  Yolm A5
= Y A o A dau (o a do (o v [ 9/
IE7 EA | =1 ninstsesyiinennsiouaessianndumessiannumasaisa 19
=1 (] 9 o A da (o { z Qy
=0 s Ligeu I vihvuwmessuannunaslaniedu
IE6 = X 1a'1A1da
=< B o S (o A a o o
IE5  ET2 |=1vinedegauimismasisiaie TF2 tnalowos 1Wal
1 o A @ (& 4 a
—0 naneas ldeoulividuwessianie TF2 hialanes Inas
=< Yo a (o s A Y
[E4 ES | =1vnedseouliinumessianinnesniemsoynsyla
=] [] Yo A cas (o o
—0 vnede hiveu Iidumesslannweintomsoynsy
[E3  ETI |=1vuoeds seulividueessdawe TF1 Balenes 1Wad
] o Aa da 4 a
—0 viwens liseuliindumessiawe TF1 halones IWad
[E2  EXI |=1nngds geulivhdwmessUanndyanameusnvueny 1
p=c ] Yo A do (o (-3
—onneds liseuliiduwmessUanndyaumeusnvueme |
=< Yo a Ju (& A a o o
IE1 ETO |=1wued souliouwessdadio TFO 1na lares 1nald
—0nueds loeulivindumessiddie TFO ialenes IWad
=] Yo A Jo (o [ P
[E0  EX0 |=1wneh genulimdumessdanndyanansuenla (v1 INTO)
= ' Yo Aa das (o L2 9
—onaned lisenldioumesslanndaanuniousn 1@ (1 INTO)




Yy 9

v v 0
WU -01@BIM3 Disable nanualv l¥i1de CLR.EA i 1danen

SETB EA

9
: : Yq Yo o
219943 Enable Timer O 4ag Timer 1 ¥ WA

; Enable Interrupt

SETB ETO; Enable ETO0

SETB ETI

; Enable ET1

-81#939M3 Enable Timer 0 UAg Timer 1 uag disable Wosndoasoynsu i 19a1ds

SETB EA

SETB ETO

SETB ETI

CLRES

ANWHNBVBITY QY I E

0,1,2

; Enable Interrupt

; Enable ETO

; Enable ET1

; Disable Serial Port

= Enable #1350 External ; T= Timer

=Channel 0, Channel 1, Channel 2

-Buwssianielu Mcs-51 18910 Timer 0,Timerl Tagas29a0UN TFO wae TF1

102 DUND3S1ADIN Serial Port 1nen3219a0UN TI LAY RI

-91 INTO thae INT1

& o a das (o
Weihduees SUAaiTIuv1 External Interrupt Input

& 1t o A Ja 1o v Y A A ~ 1
e luewmesSunee 19 Start Timer/Counter 50151538071 Hardware Start

M3vATIMILYRINIBUARs SR ad i uanwdne 14910 Interrupt Priority

Register (IP) 431002 100AA131/% 2.40

Symbol
PCT

PT2
PS
PT1
PX1
PTO

PX0

(MSB) (LsB)
[ rcT NN, | V)R snlafM Y Pl oM [ Pxo |
Position Function

P.7 83C154/C154D only.
Prioity interrupt circuit control bit.
The priofity register contents are valid and priority assigned interrupts can be proces-
sed when this bit is “0°. When the bitis *1°, the priority interrupt circuit is stopped, anr
intemmupts can only be controlied by the interrupt enable register (IE).

IP.6 reserved

IP.5 defines the Timer 2 interrupt priority level. PT2 = 1 programs it to the higher priority
level.

IP.4 defines the Serial Port interrupt priority level. PS = 1 programs it to the higher priority
level.

IP.3 defines the Timer 1 interupt priority level. PT1 = 1 programs it to the higher priority
level.

1P.2 defines the Extemal Interrupt 1 priority level. PX1 = 1 programs it to the higher priority
level

P.1 defines the Timer 0 interrupt pricrity level. PTO = 1 programs it to the higher priotity
level.

IP.0 defines the Extemal Interrupt O priority level. PX0 = 1 programs it to the higher priority

level.

317 2.40 1waziOEAvRY IP
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Mefineanumuieluudazinlu (p)

o @

PT: 0 Timer 2 TduANUHAYA g0

)

1 Timer 2 UAUANUMAYFIGA
PS: 0 wosndemssynsuiiiwuanudingdige

(Y

1 wosniromsoyniu ilwuanudngygega

PT1: 0 Timer I wUANUAAYAIA

s

I Timer 1 ¥dAuaNudAYgIga

PTO: 0 Timer 0 VA WUAMANLIAYAIER

Q

I Timer 1 ¥d AU AN GI

£

a Jdu (o a Ao W o °
PX0: 0 UWBISUAMBUBATUA 0 VAR UANUN YA
a0

o

a v (o a o w o w
1 BumessUameusnytia 0 TduaudAygega

PCT : (83C154/83C154D Only)

YA v o W o w a das (o e
0 Uﬂll‘lﬂ'llﬂ'li %ﬂﬁWﬂUﬂ'J'liJﬁ”lﬂﬂJuﬂl@Qﬂ'lii’)‘umﬂiiﬂﬁ (Priority)

(] Yt @ o w o w a Jdu (o o A to A J
1 llilﬂﬂlliﬁllﬂ'l'i'ilﬂﬁ'lﬂ‘lJﬂ']'lﬂJﬂ'lﬂﬂlu“\lﬂx‘lﬂ'ﬁ@ulﬂﬂ‘i5ﬂﬂﬂ'\'§1’l"ﬁﬂiﬂﬂ"|iulﬁﬂ"(ﬂum@3
@ (o
FUARIWRNNN IE

dmndadlu 1 vua wdeimadiiidwuanuddggegaviiu dedyananwion

Ll a

[

furrdesfadu mumsed 2,515 ansnagiszuunsdadamizves 8052 I 2.4
MIHDNANYAULYBINIITNIN (Interrupt Type Control) lai I8gus SemasAldnrugu

a Ju (o . 1 aa Jd o S @ dy
m'iaumaﬁﬂmm"lﬂag“lm%amm TCON LUNU ANI1U0LLDYAANU

Timer/Counter Register (TCON) 811 SFR @ wwisit (088H)
Wianummenthiiae

-TFx 1%'L“i‘luﬁxﬁu Flag 494 Timer 0,1

-TRx 19 Start Timer Counter 0,1

v P o a du (o a
-IEx 1‘1ﬂﬂu1’llﬂ‘ﬂ Flag m@aﬂmmwmaummﬁJ@mﬂuaﬂ%uﬂ 0,1

ITx Ao ndnynzyInsnI NN INTX



Ms8) (LSB)
RN R TR E R
Symbol Position Name and Significance Symbol Position Name and Significance
TF1- TCON.7  Timer 1 overflowFlag. Setby hardware  IE1 TCON.3  Interrupt 1 Edge flag. Setby hardware
on timecdfcounter overfliow. Cleared by when extermnal interrupt edge detected.
hardware when processor vectors to Cleared when interrupt processed.
' | Intemupt routine. m TCON2  Intammupt 1 Type control bit. Setideared
‘TR1 ~ TCON.6  Timer 1 Run control bit Set/deared by by software to specify faling edgaow
software 1o turm timer/counter orvofl. level triggered extemal intemupts.
“TFO  * TCON.5 TimerO overfiowFlag Setbyhardware  IEQ TCON.1  intermupt O Edge flag. Set by hardware
on tmerfcountter overfiow. Cleared by when extemal intermupt edge detected.
hmﬁ«a:ewtpnpmvectomto Cleared when interrupt processed.
Intamupt routine. mo TCON.O  Intamupt 0 Type control bit. Setideared
TRO TCON.4  Timer 0 Run control bit. Set/deared by by software to specify faling edge/tow
software 10 tum tmec/countsr on/off. level triggered external intemupts.

319 2.41 TCON Timer Control register (TCON)

a < a a o 14 J Jd o o
1 TF1 — (Timer Over Flow Flag) inuaasnisiia lsnes atves miwesaniwes
< 4 a = 4 == ai
Lezinidiona lones IWad waz wegrindesoadindgihems lusi 1usunsa
a a do (o
YIMSOURBIIUA
1IN TR1 - UNAILRUN131TUYBY Timer 1 ALgun llsuasa
1 Timer Counter 1 SUR19UND
0 Timer Counter 1 gAY
A 2 a a o .
1 TFO — (Timer Over Flow Flag) Timutaaamsinia 1o13e3 inaJued Timer Counter 0
[~ A a o g 1 =3 @
QnEImMipina o193 a7 muRsi TFL
1IN TRO - 5u@e3fy TR1 ue 19n21au Timer Counter 0
1% IE1 - Ivuaasdganaunes sUamousnvuneny 1 Welldyanadumes s
ianfien INTT wazgnindiosios Taesds RETI Aiog luTusunsudnuSms
BunessUa
a a =1 [ a o (& A 9 —_—
19 IT1 - IndensennnsasvaeudyndwnessU Niunnie INTI
1 9zas9eRUMsasusEaUNN 1 151 0 v INTI
0 92ANAUTTAUFUIYDITY N AW TNTI
YJoa3dUna
T N11004 Timer/Counter #30 Type
R Y1989 RUN
F N804 Flag
E

p=]
U180 External



1,0 14‘11'185\1 Channel ‘H?a Channel 1 ‘UNVﬂ%ﬁTj’l X [ Trx

HIGHPROORTY
IPREGISTER (
i INTERRUPT
— Seouence
Vi
T o—o/;c 0\6
i . v
BTSIDW'*T‘"/ % oo
INDIVIDUAL _J L_GLOBAL L_wwmm
ENABLES DISABLE INTERRUPT

31 2.42 57902 RHAVBITTUVIATINIZ VDI 8052

* 8052 T Interrupt Source LANIN 8051 DEAD TF2 Loy EXTF2 *
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3.1 Inssadaveslnseaiu
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amsnen lnssadsvesIasesmiiu Block Diagram 8@ ail
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A/D ) TROLLER . ™ MEMORY

Television

MALTAINR

31 3.1 ueras BLOCK DIAGRAM 904 1as9971
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wihinsvuee Fado'laii

AD dudnditmihiilumsuasdyana Analog ﬁmmmm?m%’ﬂmﬁﬂﬁ’maag]
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[ 1 a [ Ay Y [ ~ EY A
maudaska  udufznaasdyanui ldnnmsidszaranandu lUivihemios
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FuTnsned

3.2 N15eenUUUINITINH
1nlasead1avealnssnumy Block Diagram t5anunsafvzesnuuunmsam’ld
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Tasusneeniludugdeil

3.2.1.1m9 A/D
Tudmusaszdumamlasfaain. Analog 15U Digital Tasld 1C A/D Converter

‘& ) A Q
wes CA 3304 Fuflu 1c vua 4 dn s lumsudlasdayan 40 ns 19 Clock 25MHz

2740
wrTrY

'Yy

CA3304
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Vaat Voo
A Lowr ]

4.7uF TAN .-L.—.r
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I: onF 1°
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3 LJLER U(:B.fgd. | QUTPUT DATA

REMGTE o -~
20 INTO 500 o Vin - CLK o
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-
Egseu Vois Veo
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ANALOG 1 picimaL
W GROUND W GROUND

317 32 1@ 39393 A/D V1A 4 1ia

3 a 1Y 4 [y LY { -
nngiliflunges A vine 4 da isezdloudyanunmanniessy Insvismidi vin
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1 Output 920ONIIU Digital 1 B1-B4

dom Iddyanunwidludaann Digitl wddeldnnlszuanauazaSouiion
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3.2.3 MALTAIND
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nAMseenuUVzLLsMsuaaIranemiiu 2 gelunilsgl Aemsuaaswalumaun
o A £ v /W w @ 8QqY
uoUiaz MILaINa lumauua  iesnnlunilsgihlsznouaisaesiaddefuaaiuaely
v J [ n’/l ] s
MasaaswanauIuetegludoausn  daumsuaaswalusuadezegludaanassnnms
o o q a dad 9 o Y
aszihaenanil  ezdhlinminaaswasenuuiiunmiinadunawesidusiiueuna
Q7L (Qph ey ﬂ 9 a dyd' Aa £ v = 14
vunufadludunsadngainavewnn  ssdoyanldlumsuaanas: ldnannnlszuia
wanlSeuiey
@ ~ A W 2 . . v
YU output wcl%mlummﬁmwaﬂaﬁmumuwm logic 0" tag logic “1” logic”0” w2 uda
o Y o o’: o Ay [ g o ¥ya o = £
Mddy M o NaTUAINI ANIBNSE AL WUAAAY N ITINAT Y IUATWEYTI Fakaag

1 ) Ay ° Y =)
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doyavesgai luiduazununlavinmalszurananlssuieuszidng Tusunsy
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Interrupt (Hor pulse

PATLLAA IR

£
il il 111l il

511 3.5 uaeeyaiiansnaisniU Ty A InULAE Hor pulse

'
(3 ~

1995 edann pulse NG ARY interrupt program

fugnm  nterrupt TuldsunsuezdlusammuanssudumsihonvesTlsunsulu
(] v d' o & 73 = c{ Y

grumeaunesnuuy IUsunsuauaumsnusIdy I interrupt 7111)5005060IN59E

Foutludoyann pulse MdanauveUvI0In logic™1” 1Tu logic’0” Tasinmseenuuy
) i A
Tilsunsuazdayqal interrupt T89YAND

o W kY
1. Hor pulse a3 1 Tasmathdyanaveududzunuania Hor.Osc 409 TV 114139

v 4 R £ [
936379 Hor pulse m&%‘:ﬁ%ﬁm’ﬂjﬂm interrupt ﬂdgﬂ
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Wan1Inaasg

g Y
4.1 Manyvaya

¥ Sy g o o L, s v
Lmﬂwagaw"lﬂmnmmﬂm iyty"lmﬂ?WL‘ﬂU’iﬁﬁ Digital (11‘! manuYaya

11111 11111
11111 11111
11111 11111

11111 11111

1FOI1 10F11
1FO11 10F11
1FO11 10F11
1FO11 10F11
1FO11 10F11
1FO11 10F11
1FO11 10F11
1FO11 10F11
1F111 10F11
11111 11111
11111 11111
11111 11111
10111 11101

ci v S 3 v
Zﬂ‘ﬂ 4.1 Llﬁﬂﬁﬁl’t‘)y‘ﬁ Digital ﬁ]']ﬂﬂ"lﬂl,ﬂ‘]_lﬁmﬂ;ljﬁ

o e < 9 ] 4
nntoyatnsuLaassia Digital Tumanudoya lassnuuaaunmznsdiio
{ o < S =3 ' { g
nndeyadn ldnnmsulasdyanunwidiy Digital Tanweminn szmuldhdoyainuld

3 1 [ { @ [ 3 [
Tunanudeyasziiog 5 van fill 5 NdnnMINEAITNS Sampling dyanann 5 90 Tu 1 du

}4 . .
o by Y LY o o
azunY WeNdewing Sampling 5 3911 1 Wduazunuiwitipsnindediiaves cPU A9

q



54

Y
< [} % ] o P 1 ' v <
amui1 liganminlimunsafvuaganis Sampling Wunniil udaznanvesdeyafesdl
' v W o @ o o 9y {
AYpesTAUTYIUAMNN 0-F Smuald 0 Apszaud F Avszaua andoyad lauaas
9 [~ 1 1 S 1 A A 1 ] dy 1@ C;Q d?’ A d' [ e 4
euiiui  udazgaezlinumiipunieaiuiuesgiumeninayunensessy Insviemd

9y [ a

v P e Adé‘uﬂdo .&aﬂd.&
maumﬂmmﬂumayawm%umﬂumm:wmwn‘wuﬂmk U1 IRQNANDUNICILUTVIIB

Q

< < A [ 1 [ J <4 o v o W
Aaziuldhaii lduusazgadulngizium 1 wie 0 Fsimneduduszaudniues

. ' g 2 2 & = A ﬂ = & ' 3 a
a3ual F ANUI80I9A Sampling UY Lﬂﬂt‘i‘]uﬁﬂlnﬁiﬂﬂﬁ'ﬂ, uﬁ“'lln“lfﬁ’e‘)gslui]ﬂ Sampling 1 2

waz9an 3 WL

=~
4.2 msilszanananSeumey
v g 9 o A v o o ¥ 24
Yoyannmanudeyadinurasimuluzdn 41 mesrieveyandszuionads
Y ~ < e 1 o ~ 1A o (] Y A 9/ £ ]
Foyanngli 41 szwinldhlugausningiunszesifiumisneieiovodruisiogyn
= { g { @ =3 1 g
Sampling 1 2 mzaztiudeyamededolugal 4.1 lundnd 2 Aeziisuilu F uemiueziiiu
' A A o) « S 9 a 4 do Y Y 2 v
1 1 w30 0 felludm denntiudilimsniouniag lnwenvesiay Jeyannmanude
v - [ 4 pt ) ] ‘& o : []
yanzilaon liuiluitisndmuald slndeun lilnawvenmesnssnuga Sampling #1 3
g v A = o oA d s ‘i‘] g o &
maeaztiudeyamanioluglit 4.1 Tundnd 3 fezlisuilu F ueminfeifu 1 w3e 0
a ' 4 o 4 { a 4 i 4 < 0= B =
milowAuaziuldhdinaglimsedouniiaiudoya Digial #laneslianaouwlasly
A = 17 9y 42’ = o o o & = <
amumIaasunvesiagieyatiosisieziir lldssnranamdmmisindoun lluaz ez
9 9 :;’ ﬁ' c; o T W c{d 4‘ d' o A o
adradulunulfuaziniueumenag szydumisiagnimsindouiingu lduuseniessy

L% =) [
ININAIDNNAIIZLAAS IUAS LIFAIHE

4.3 NuaeNNg

IS

lumisuaasnasiziaanan lanaass lngsmualidnglimsmasuiuag fvua

Q

I3

v 1 v
I Hnunaadludd s Saaiaea van ldanmanaassazuand laaesili 4.2

q @



55

v E4
5171 4.2 0 paeududdwmiange Sampling 1

o A Ay a

a A A o e O Yy Ay <
Ftl'lﬂg‘lj‘l'l 4.2 0 1Y ﬁqtﬂﬁﬂu‘ﬂﬁ]13J1'Vlﬂmﬂiﬂ@iﬂiﬂi‘ﬂﬁu‘il’lﬂ‘l’l'l\?“]ﬂfmﬂﬁl'm'lﬂiw

P v = g a

Q lﬂyo 1 g { 4 { a 3 QU 1
ASINUYAVBIAS Sampling N 1 Hiunwaghazimssdumusiagiindeundevu luiuiimy

@ - & A a dgl ﬂ Y dyo v 3 LY
Aunszinmsmasunnadu Tagagidad mﬂuﬂfmsmuﬂuummuazumuauwmmmu

-

Tl



56

] v ]
Ui 4.2 v namaduFdumvaiga Sampling 71 3

1 ¥ A o 1 ¥ v ¥ | £ 5 3 S’D s
MU 4.2 v lladngiimamdeui liiSeu NreinIesuIns el Lﬁ'uﬂdfmxmmmq

<1 o dyo 1 [ P A P d' ] [ @ di Pay =<

nuzdinaddumismuingiiimsmaouhn 1S oo uiy nnglingadeunndgavesns

v = PN & o @ o
Sampling 1 3 NNANIBIAT 095y TN vie



57

[l v 1] v
1UN 4.2 A nanaududdnmiange Sampling 1 4

{ < ' Yy v g [V P 1 @ { g {
gl 42 A wzmuldhiduddumishesdnsidumieniagniimsndendly

& v & A & [ o d o A A =<
Liﬂﬂ"‘]ﬁ]uﬂ"ﬂ?ﬁq‘i)E’Aﬂaﬂu"ﬂi‘)@ﬂll‘lj‘ﬂ']ﬂ%ﬂlﬂﬁﬂﬂﬁﬂiﬂiﬂﬁu ﬁ]'lﬂ?lﬂ'lﬂf,]lﬂﬁﬂuﬂll'lﬂﬂﬂﬂﬂlﬂﬂ

M3 Sampling 71 4



=
Unn s

asilnssnuilamuazvamruauus

5.1 ayilnssay
dy Y d' g A Lﬁya [l
Tassoudl  sxflumsesnuuumsadiansesasiniuanuntou lvauasddumis
2 é =1 9 d' [ d' [ % 4
AuAu Tay Microcontroller Wiy lumsdszananadyaunannnisesy insmeml Inse
v
p=1 1 [ 1 1 <
uillsgneudisdiunangeg 4 42U Av aa A/D, maudeya, malszulrana wagnn
ueasHa  lasiinsdinufe sziuoduanunmanaiesiy inssminsunimmnnnndes
Video W 1dfinm A/D mthilunmsulasdannanmenna Video Amp Mnsossuing
o Jdq Y o A Y ! 1 ] A A a d? [
wendliidudeyana Digital udads i Microcontrolier Wolimsaaoulnanadiu doygm
< a = o Y oAy Y [ 5 o’/, a
amfsziiamsfennasily dnldnnmsudasdyananwidiu Digital 1w 1Ranns
= dg g < A A 1 < 2
wasuulas¥iu Microcontroller Naz1lseaana uazwuiimnuana1anuilu Memory a4
: =3 ' 9 Yy ¥ & o ' o '
Microcontroller Nz dsna i/ imandasnanaanaszadiadu WoszyRuMuIvesd LM

Aa A o ~ 9 P o o d
‘vmmsLﬂa’e)u"lmﬂau"lﬂﬂwm%@mimsﬂmmﬁu

5.2 ganaat vl yandly

Q
v A v A 2 o w 2 Sy (o
‘ﬂ1ﬂﬂ1'§’d'i”l\‘iIﬂ‘i\‘i\‘i"lulﬂiENGIS'Ji]imﬂ’ﬂllLﬂﬁﬁ]uulﬁﬂtm‘&’%@ntmuﬁ N‘Qﬂ"ﬂ@]@\?ﬂiﬂﬂi\i
Y = @ 9 o < a &= 1 A
LLﬁ%LLﬂMl“U v ﬂ'liLL‘lJﬁﬁﬂﬂluiyﬂ‘Euﬂ'lWalﬂLﬂuﬁiyﬂluim Dlgltal Lﬂﬂﬂ"&NﬂWﬂTﬂq\‘i’Nﬂiﬂx‘ivmLﬁﬂﬂi

e < o q ¥ I s <o ' A a v
NINANII LﬂuWﬁVI']‘lﬂﬂTiﬂSleﬁN‘ﬁ@“LﬁUQLﬂﬂﬂWﬁWﬂWﬁWﬂﬂqﬂﬂ’)ﬂ

5.3 daymilumsilnssny
PYamlunmsadelasinu Ao HeaINdYIUAMMTANUNAIANINTIABINT A/D
< & Y] " o Y9 o v a Y 9
AnuSgsFamden uag Microcontroller halddnihldanuaziBonvesgadeyatios
[ 4 o v J 4 o
paziiduanusumuniosiuingien 2995 A/D uaga99IoUg  uazszuuMIRIUeedl
Pamudlognanudsuniuuing

01

Paymlumsaauqu fe Wesnndggrunmgnsuniwnnmsudasiiu Digital 1fia

D) U

' 0o q ¥ Yy 9 e v aiigagl A
A1 Error qu']nlﬁﬂ’liﬂ':Jl]ﬂllﬂ’]ﬁﬁﬁ%ﬂﬁu%ﬂ“!ﬁ‘quﬁlqﬂﬂ]ﬂmu



59

5.4 UDIAUBIUUE

14 . b4
o =K =

Y de (4 9 dy:s a A ak
forausnuziiiaiiunodunuamelunsdvau v lassouiilidsednsamatu
v
Taodueruotiudonfail
% dyo 1 YA ~ dg’
AlFulgsmszdumisldiianm luagaziBoaunau
13 [ b4
-wlfou cPU iludntinam T lumsyszuanageiu
v v o Y &
-39 Sync M9 Hor Pulse 12 Ver pulse w99 ndayaa Inputlag lado s

¢ A 1 ariid o) 9y A =1 A 0 9 @ A ) a Con =1
1995 1NIA395 1 Insvisnd s ldimTestinnuBanguldnuniosu Insiminies inunla



wnanstiluenasnanubidmiunisiinuienisfinewitu leugisebnhlulgussleviamunisen

Lidnsalla Miedu Bnnshudlisaudadilen uazsenedisdivanenarsynasendnshluly



Main Program

:

=3
/// iudeya

//7 nlFouion

A

iszulana
IR AU IHA

Y

LAAIA LK U

WAL




s Y v
Mamyvayarian

A g
5UAY
/ fvildAaddress
/ (51#1=0000H
address Mudeyanin
+2 AtoD a9LL51

A

End



< k3 Iy
mmnmagmﬂ%anmau

Y UAaddress
53EU=0001H

address
+2

A

4

g 9
NUYDYAIN
AtoD DdLL3Y

End




MadszanaramdimuIRe

A v
( LIUAU ’

A

M UAaddress
{34AU=FFFEH

y

AINUA R1 =
00H

IMUA RO = address
31H

RO

+1

y

address

+2

4

I‘Haﬂ‘isl'@ya‘luaddress
al A

y

address

+2

9
Tranveyaliaddress
a4B




No-

00H 191
address RO

OFFH 181
address RO

eh)

No

> RO =35H
Yes
R1

+1

L%ﬂaddress
PREY
R0=00H

Yes

End




AAUEAITMHRUIRAVUDD

A v
t HUAU J

A

1‘%,ﬂ'1 address RO
lumsuaaananis
HOR

A 4

14 R1
lumsianananis
VER

End




nanstiluenasnanubidmsunisiinunenisfinewingu leygrebnhlulgusslevtiaunismn

Lidnsdlla My Bnnvnudlvidauuadiien uagsesdnedisdveenarsynasandnisluly



MAIN:

EXOISR:

ORG 0000H

LIMP MAIN

ORG 0003H
LIMP EXOISR

ORG 0013H

LIMP EX1ISR

MOV R0,#30H
MOV 36H.#1EH
MOV DPTR#0FFFEH

CLR O1H

SETB ITO
SETB IT1

SETB PI7i
SETB P1.0
SETB P1.4
SETB P1.5

MOV IE#85H ; START INTERUP

SIMP §

CLR EX1

INC R4

CJNE R4,#01H,Z0

RETI



Z0: CJNE R4,#02H,Z1
SETB 09H
CALL DELAY]1 ;WAIT 12.5 LINE
SETB EX1

RETI

Zl: CJNE R4,#03,72
LIMP KMNUN

Z2; CINE R4,#04H,Z3
MOV RO,#30H
CLR 09H
SETB EX1

RETI

Z3: MOV R2.36H
LIMP HOR
Z4: MOV R4,#00H
MOV DPTR,#0FFFEH
MOV RO,#30H
MOV 36H #1EH
RETI

EX1ISR: JB 09H,MEMORY

LIMP SHOW



;000000000000000000.....MOMORY

000000000000000000

MEMORY: CALL DELAY?2
INC DPTR
INC DPTR
MOV A,P1

MOVX @DPTR.A

CALL DELAY3
INC DPTR

INC DPTR

MOV A,P1
MOVX @DPTR,A
NOP

CALL DELAY3
INC DPTR
INC DPTR
MOV APl
MOVX @DPTR.A

NOP

CALL DELAY3
INC DPTR

INC DPTR

;AT MARK POINT 1

;AT MARK POINT 2

:AT MARK POINT 3

;AT MARK POINT 4



MOV A Pl
MOVX @DPTR,A

NOP

CALL DELAY3 :AT MARK POINT 5
INC DPTR

INC DPTR

MOV AP

MOVX @DPTR,A

NOP

RETI

DELAY1: MOV R6,#06H ;6
DELI: MOV R7,#83H ;131
DINZ R7.,$

DJINZ R6,DELI

NOP
NOP

RET

DELAY VER

DELAY2: MOV R7,#0EH



DIJNZ R7.$
RET

DELAY3: MOV R7#02H

DINZ R7.$

RET
;00000000000000000000...KMNUN....0O0000000000000000000000000
000

KMNUN: MOV DPTR.#0FFFEH
MOV R6,#02H
AGO: MOV R7,#9CH

AGI: MOV RO,#30H
MOV R2,#00H

MI: INC RO
INC DPTR
INC DPTR
MOVX A,@DPTR
MOV @RO,A
CALL CHECK

M2: INC RO
INC DPTR
INC DPTR
MOVX A,@DPTR
MOV @RO,A



M3:

M4:

MS5:

EEE:

CALL CHECK

INC RO

INC DPTR

INC DPTR
MOVX A,@DPTR
MOV @RO0,A
CALL CHECK

INC RO
INC DPTR

INC DPTR
MOVX A,@DPTR
MOV @RO0,A
CALL CHECK

INC RO

INC DPTR

INC DPTR
MOVX A,@DPTR
MOV @R0,A
CALL CHECK

INC 36H

CJNE R2 #00H,EEE

DINZ R7,AG1
DINZ R6,AGO

RETI

;COUNT HOR



CHECK: MOV A #00H
XCHD A,@R0O
CINE A #OFH,L1
INC R2
MOV @RO,#00H

RET
LI: MOV @RO,#0FFH

RET

;0000000000000000000000....SHOW....000000000000000000000000
0000

SHOW: CALL DELAYS :AT MARK POINT |
INC RO
CINE @RO,#00H,VE1

CLR P14
NOP

Vi1: SETB P1.4

CALL DELAY6 :AT MARK POINT 2
INC RO

CINE @RO,#00H,VE2

NOP



V2:

V3:

v4:

NOP

CLR P1.04
NOP
SETB P1.4

CALL DELAY6

INC RO

CJNE @RO,#00H,VE3
NOP

NOP

CLR P14
NOP
SETB P1.4

CALL DELAY6
INC RO

CINE @RO,#00H,VE4
NOP

NOP

CLR P14

NOP
SETB P1.4

CALL DELAY6

;AT MARK POINT 3

;AT MARK POINT 4

;AT MARK POINT 5



INC RO

CJNE @RO,#00H,VES
NOP
NOP
CLR P14
NOP
V3: SETB P1.4
NOP
MOV RO,#30H
RETI
; DELAY VER

DELAYS: MOV R7#0aH
DINZ R7,$
NOP
RET

DELAY6: MOV R7#02H
DINZR7,$
RET



VEI: SIMP V1

VE2: SIMP V2
VE3: SIMP V3
VE4: SIMP V4
VE5: SIMP V5

;0000000000000000........ FIOR%.Y... L.« 00000000000000000000000

HOR: CALL DELAY7 ;WAIT 12.5 LINE

AGN: CALL DELAYS ;WAIT LINE FROM VER DATA
DINZ R2,AGN

CALL DELAY9 ;1 SYNC -1
CLR P1.5
CALL DELAYI10 ;WAIT 1 LINE

SETB P15

CALL DELAY9
CLR PLS5
CALL DELAY10

SETB P1.5

CALL DELAY9



CLR P1.5
CALL DELAY10

SETB P1.5

CALL DELAYY
CLR P15
CALL DELAY10

SETB PI.5

CALL DELAY9
CLR P15
CALL DELAY 10

DELAY7:

DELT:

DELAYS:

SETB P1.5
LIMP Z4

DELAY HOR
MOV R6,#06H ;6
MOV R7,#83H 151
DINZ R7,$

DINZ R6,DEL7
NOP
NOP

RET

MOV R7#3CH 5 5



DINZ R7.$
NOP

RET

DELAY9: MOV R7#0DH A3
DIJNZ R7.,$

RET

DELAY10: MOV R7#2DH ;45

DJNZ R7,$

RET

:0000000000000000000000000000000000000000000000000

2

STOP: END
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ARSI CP-S8252 V2.0

MCS-51 #AT89S8252 or #AT89S53 Microcontroller
On-Board Down Load

4 Bit LCD Character port

12 Bit 2 Channel Analog to Digital #.TC1298 (Option)
RTC #DS1307 (Option)

Scrial EEPROM #24xx (Option)

Back Up Ram #DS1210 (Option)

RS232 Communication

RS422/RS485 Communication (Option)

7210780 #8255 port

7210Z80 #AT89S8252 port

P3 #AT89S8252 port

RAM #62256 (32Kbyte) or EPROM #27256 (32Kbyte)
ET-SDP8 port

Speed XTAL 18.342 MHz

On-Board 5V Power Suply
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nters; CA3304, CA3304A

4-Bit, 25 MSPS,

August 1997 Flash A/D Converters
Features Description

« CMOS/SOS Low Power with Video Speed (Typ) ..25mW

¢ Parallel Conversion Technique

» Single Power Supply Voitage ............ 3Vto 7.5V

e 25MHz Sampling Rate (40ns Conversion Time) at 5V
Supply

e 4-Bit Latched Three-State Output with Overflow and
Data Change Outputs

. 113 LSB Maximum Nonlinearity (A Version)

+ Inherent Resistance to Latch-Up Due to SOS Process
« Bipolar Input Range with Optional Second Supply

¢ Wide Input Bandwidth (Typ) ................ 25MHz

Applications

* High Speed A/D Conversion

¢ Ultrasound Signature Analysis
e Transient Signal Analysis

+ High Energy Physics Research
¢ General-Purpose Hybrid ADCs
» Optical Character Recognition
e Radar Pulse Analysis

* Motion Signature Analysis

e Robot Vision

The Intersil CA3304 is a CMOS parallel (FLASH) analog-to-
digital converter designed for applications demanding both
low-power consumption and high speed digitization. Digitiz-
ing at 25MHz, for example, requires only about 35mW.

The CA3304 operates over a wide, full-scale signal input
voltage range of 0.5V up to the supply voltage. Power
consumption is as low as 10mW, depending upon the clock
frequency selected.

The intrinsic high conversion rate makes the CA3304 types
ideally suited for digitizing high speed signals. The overflow
bit makes possible the connection of two or more CA3304s
in series to increase the resolution of the conversion system.
A series connection of two CA3304s may be used to pro-
duce a 5-bit, 25MHz converter. Operation of two CA3304s in
parallel doubles the conversion speed (i.e., increases the
sampling rate from 26MHz to 50MHz). A data change pin
indicates when the present output differs from the previous,
thus allowing compaction of data storage.

Sixteen paralleled auto-balanced voltage comparators mea-
sure the input voltage with respect to a known reference to
produce the parallel-bit outputs in the CA3304. Fifteen com-
parators are required to quantize all input voltage levels in this
4-bit converter, and the additional comparator is required for

o RSSI Circuits the overflow bit.
Ordering Information
PART NUMBER | LINEARITY (INL, DNL) SAMPLING RATE TEMP, RANGE (°C) PACKAGE PKG. NO.
CA3304E 10.25 LSB 25MHz (40ns) -40 to 85 16 Ld PDIP E16.3
CA3304AE +0.125 LSB 25MHz (40ns) -40 to 85 16 Ld PDIP E16.3
CA3304M +0.25LSB 25MHz (40ns) -40 to 85 16 Ld SOIC (W) M16.3
CA3304AM +0.125 LSB 25MHZ (40ns) -40 to 85 16 Ld SOIC (W) M16.3
CA3304D +0.25 LSB 25MHz (40ns) -55to 125 16 Ld SBDIP D16.3
CA33C4AD +0.125 LSB 25MHz (40ns) -55to 125 16 Ld SBDIP D16.3
Pinout
CA3304 (SBDIP, PDIP, SOIC)
TOP VIEW
Shea
BIT 1 (LsB) [1] [16] Voo
BT 2 [2] 5] cLk
BIT 3 3] [14] Vaa-
BIT 4 [4] 3] VRer-
DATA CHANGE (DC) [5] [12] VRer+
OVERFLOW (OF) [6] 1] vin
ce2 [7] 10] Vaa+
Vss [8: E CE1
CAUTION: These devices are sensitive to electrostatic discharge; foltow proper IC Handling Procedures. Edle Number 1790 .2

1-888-INTERSIL or 321-724-7143 | Copyright © Intersit Carporation 1999
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CA3304, CA3304A

Absolute Maximum Ratings
DC Supply Voltage Range (Vpp or Vaa+)

Thermal Information

Thermal Resistance (Typical, Note 1) 83a (°CW) 8y (°C/W)

(Voltage Referenced to Vgg or Vaa- Terminal, SBDIP Package ... .o:iovin.tinn: 80 22
Whichever is More Negative) . ................. -0.5V to +8V PRIR/Package: .-..c.r- il e e s st 90 N/A
Input Voltage Range SOIC Package ..o i Lo Siiitie 54 ot 100 N/A
CE1,CE21Inputs................... Vgg -0.5Vto Vpp +0.5V  Maximum Junction Temperature
Clock, VReg+, VReg- Vin Inputs . . . .. Vaa- -0.5V to Vap- +0.5V CEramIC PaCKage .. oo e s b in s imirote s s st = 48 s hagaels 175°C
DC Input Current, Any Input. .. ... ... ... +20mA Blastic Package - . e e e e 150°C
Maximum Storage Temperature Range (Tstg) - .. -65°C to 150°C
Operating Conditions Maximum Lead Temperature (Soldering 10s)............. 300°C

Recommended Supply Voltage Range (Vpp or Vaa®t) - - .. . 3Vto 7.5V

(SOIC - Lead Tips Only)

Recommended Vaa+ Voltage Range . . . . . . Vpp -1V to Vpp +2.5V
Recommended Vpa- Voltage Range .. .. . .. Vgg-2.5Vto Vgg +1V
Operating Temperature

CAB304D = Lo S e -55°C to 125°C

-40°C to 85°C

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation
of the device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:

1. 8,4 is measured with the component mounted on an evaluation PC board in free air.

Electrical Specifications Ty =25°C, VRgp+ =2V, Vpp = Vaa+ = 5V, Vaa- = VRer- = Vgg = GND, fo k = 25MHz

Unless Otherwise Specified
PARAMETER | TEstconomions | min. | TP | max [unms
SYSTEM PERFORMANCE
Resolution 4 - - Bits
Input Errors Integral Linearity CA3304A - 0.1 10.126 LSB
I CA3304 < 10125 | 4025 | LsB
Differential Linearity CA3304A - 0.1 10.125 LsSB
L o CA3304 1 10125 | 2025 | LSB
Offset Error CA3304A - - +0.75 LSB
Ry CA3304 ] i ©10 | LsB
Gain Emor CA3304A - - +0.75 LSB
(UnaqERe CA3304 = - 10 | LsB
DYNAMIC CHARACTERISTICS (Input Signal Level 0.5dB Below Full Scale)
Conversion Timing I Aperture Delay > 3 - ns
Signal to Noise Ratio, SNR fg = 25MHz, fjy = 100kHz 2 237 g dB
£ RS Sional fg = 25MHz, fiy = SMHz = 236 : dB
RMS Noise
Signal to Noise Ratio, SINAD fg = 25MHz, fjy = 100kHz - 234 - dB
= S loral fg = 25MHz, fjpy = 5SMHz E 228 - dB
RMS Noise + Distortion
Total Harmonic Distortion, THD fg = 25MHz, fiy = 100kHz - -34.5 - dBc
fg = 26MHz, fiy = 5MHz - -310 2 dBc
Effective Number of Bits, ENOB fg = 25MHz, fjjy = 100kHz - 3.67 - Bits
fg = 25MHz, fiy = 5MHz . 357 - Bits
ANALOG INPUTS
Input Range Full Scale Input Range (Notes 1, 4) 0.5 - Vaa \
Input Loading Input Capacitance - 10 - pF
Input Current Vin = 2V (Note 2) - 150 200 pA
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Electrical Specifications T =25°C, VRgg+ = 2V, Vpp = Vaa+ = 5V, Vaa- = VRer- = Vss = GND, fg k = 25MHz
Unless Otherwise Specified (Continued)

PARAMETER TEST CONDITIONS MIN TYP MAX UNITS
Allowable Input Bandwidth (Note 4) - 25 foLk/2 MHz
-3dB Input Bandwidth - 40 - MHz
REFERENCE INPUTS
Input Range VRert Range (Note 4) Vaa-+0.5 - Vaa+ \"
VRer- Range (Note 4) Vaa- = Vaa+-0.5 \'
Input Loading Resistor Ladder Impedance VinN =5V, CLK = Low 640 - 960 Q
DIGITAL INPUTS
Digital Input Maximum V|, Low CLOCK (Notes 3, 4) - - 0.3 xVaa \"
CET, CE2 (Note 4) - - 0.3xVpp v
Minimum V), High CLOCK (Notes 3, 4) 0.7 x Vaa - - \'
CE1, CE2 (Note 4) 0.7 xVpp - - \%
Input Leakage, Except CLK V=0V, 5v - - +1 A
Input Leakage, CLK {Note 3) - +100 +150 HA
DIGITAL OUTPUTS
Digital Outputs Output Low (Sink) Current Vo = 0.4V 6 - - mA
Output High (Source) Current Vo =4.6V -3 - - mA
Three-State Leakage Current Vp =0V, 5V - 0.2 +5
TIMING CHARACTERISTICS
Canversion Timing Maximum Conversion Speed CLK = Square Wave 25 35 - MSPS
Auto-Balance Time ($1) 20 - E ns
Sampie Time ($2) 20 - 5000 ns
Qutput Timing Data Valid Delay {Note 4) - 30 40 ns
Data Hold Time (Note 4) 15 25 - ns
Output Enable Time - 16 - ns
Output Disable Time - 10 - ns
POWER SUPPLY CHARACTERISTICS
Device Current, Iaa Continuous Clock - .5 - mA
Continuous $2 - 0.4 - mA
Continuous $1 - 2 - mA
Device Cument, ipp Continuous Clock - 1.5 - mA
Vaat =5V, Continuous $2 - 5 10 mA
Vgg = CET = Vap-= CLK = GND
Vaat =7V Continuous ¢1 - 5 20 mA

NOTES:

1. Full scale input range, VReg+ - VReg-. may be in the range of 0.5V to Vaa+ -Vaa- volts. Linearity errors increase at lower full scale ranges,

however.

‘2. Input current is due to energy transferred to the input atthe start of the sample period. The average value is dependent oninput and Vpp

voltage.

3. The CLK input is a CMOS inverter with a 50kQ feedback resistor. It operates from the Vaa+ and Vaa- supplies. It may be AC-coupled
with a 1Vp_p minimum source.

4. Parameter not tested, but guaranteed by design or characterization.
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Pin Descriptions

PIN NUMBER NAME DESCRIPTION
1 Bit 1 Bit 1 (LSB).
2 Bit 2 Bit 2.
3 Bit3 Bit 3. Output Data Bits
4 Bit 4 Bit 4 (MSB). (High = True)
5 DC Data Change.
6 OF Overflow.
T CE2 Three-State Output Enable Input, active low. See the Chip Enable Truth Table.
8 Vss Digital Ground.
9 E‘H Three-State Output Enable Input, active high. See the Chip Enable Truth Table.
10 Vaa+ Analog Power Supply, +5V.
1 ViN Analog Signal Input.
12 VRert Reference Voltage Positive Input.
13 VREF- Reference Voltage Negative Input.
14 Vaa- Analog Ground.
15 CLK Clock Input.
16 Vpp Digital Power Supply, +5V.
CHIP ENABLE TRUTH TABLE
CE{ CE2 BIT 1 - BIT 4 DC, OF
0 1 Valid Valid
1 1 Three-State Valid
X 0 Three-State Three-State
X = Don't Care
TABLE 1. OUTPUT CODE TABLE
INPUT VOLTAGE (V) OUTPUT CODE
CODE VRegt = 1V 1.6v rA'S 3.2v 4.8V DECIMAL
DESCRIPTION Vreg-=-1V ov oV ov ov OF B4 B3 B2 B1 COUNT
Zero -1.000 0 0 0 0 0 0 0 Q 0 0
1LSB -0.875 0.1 0.125 0.2 03 0 0 0 0 1 1
21LSB -0.750 0.2 0.250 0.4 0.6 0 0 0 1 0 2
112 Full Scale -1 LSB 0.125 0.7 0.875 14 21 (0} 0 1 1 1 {4
11, Full Scale 0 0.8 1000 | 16 24 0 1 0 0 0 8
1/2 Full Scale +1 LSB 0.125 0.9 1.125 18 27 0 1 0 0 1 9
Full Scale -1 LSB 0.750 14 1.750 28 42 0 1 1 1 0 14
Full Scale 0.875 1.5 1.875 3.0 4.5 0 1 1 1 1 15
Overflow 1.000 1.6 2.000 32 4.8 1 1 1 1 1 31
Step Size 0.125 0.1 0.125 0.2 0.3

NOTE:

1. The voltages listed are the ideal centers of each output code shown as a function of its assoccated reference voltage See Ideal Transfer
Curve Figure 6. The output code should exist for an input equal to the ideal center voltage + 12 of the step size.
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Functional Diagram
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Timing Diagrams
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Timing Diagrams (Continued)
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FIGURE 3C.
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FIGURE 3. PULSE-MODE TIMING DIAGRAMS

Typical Performance Curves
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Typical Performance Curves (Continued)

0.25

0.22
0.20

0.17

0.15
0.12
0.10
0.07

V.14
r /
7

NON-LINEARITY (LSB)
o 4
=
=

0.05
0.02

0.00
-40

N

<30 20 10 O 10 20 30 40 50 60 70 80 90
TEMPERATURE (°C)

FIGURE 6. NON-LINEARITY vs TEMPERATURE

0.50

0.45
0.40
0.35
0.30

7

/

0.28

0.20

NON-LINEARITY (LSB)

0.15
0.10

0.05 |
0.00

16 20 25

fg (MHz)

FIGURE 8. NON-LINEARITY vs SAMPLE FREQUENCY

4.00
3.80

3.60

3.40

3.20

3.00

ENOB (LSB)

2.30

2.60

2.40

220

2.00

i (MHz)

FIGURE 10. EFFECTIVE BITS vs INPUT FREQUENCY

10

0.10

0.09

SN

ANy

0.08

0.07

0.06

0.05

0.04

0.03

NON-LINEARITY (LSB)

DNL

0.02
0.01

0.00
1

2 3

REFERENCE VOLTAGE (V)

FIGURE 7. NON-LINEARITY vs REFERENCE VOLTAGE

4.00

3.80
3.60

3.40
3.20

3.00

2.80
2.60
2,40

ENOB (LSB)

220

2.00
-40 -30 -20

-0 0 10 20 30 40 50 60 70 80 90

TEMPERATURE (°C)

FIGURE 9. EFFECTIVE BITS vs TEMPERATURE

7.00
6.80

() ——— —
6.40
6.20

6.00

Ipp (MA)

5.80

5.60

5.40

5.20

5.00
40 -30 -20

10 0 10 20 30 40 50 60 70 80 90
TEMPERATURE (°C)

FIGURE 11. DEVICE CURRENT vs TEMPERATURE

4-13




CA3304, CA3304A

Typical Performance Curves (Continued)
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Description
Device Operation

A sequential parallel technique is used by the CA3304
converter to obtain its high speed operation. The sequence
consists of the "Auto Balance” phase and the “Sample
Unknown” phase (Refer to the circuit diagram). Each
conversion takes one clock cycle (see Note). The “Auto
Balance™ (¢1) occurs during the Low period of the clock
cycle, and the “Sample Unknawn” (¢2) occurs during the
High period of the clock cycle.

NOTE: This device requires only a single-phase clock. The terminology
of ¢1 and 2 refers to the High and Low periods of the same clock.
During the “Auto Balance” phase, a transmission-gate switch
is used to connect each of 16 commutating capacitors to
their associated ladder reference tap. Those tap voltages will
be as follows:

V1ar(N) = [(VRerF/16) x N] - [VReF/(2 x 16)]
= VReF [(2N - 1)/32],
Where:

V1ap(N) = Reference ladder tap voltage at point N,
VRer = Voltage across VRgr- to VRgg+, and
N = Tap number (1 through 16).

The other side of the capacitor is connected to a single-
stage inverting amplifier whose output is shorted to its input
by a switch. This biases the amplifier at its intrinsic trip point,
which is approximately (Vpp - Vgs)/2. The capacitors now
charge to their associated tap vottages, priming the circuit for
the next phase.

In the “Sample Unknown” phase, all ladder tap switches are
opened, the comparator amplifiers are no longer shorted,
and V) is switched to all 16 capacitors. Since the other end
of the capacitor is now looking into an effectively open cir-
cuit, any voltage that differs from the previous tap vaoltage will
appear as a voltage shift at the comparator amplfifiers. All
comparators whose tap voltages were lower than Vi will
drive the comparator outputs to a “low” state. All compara-
tors whose tap voltages were higher than Vyy will drive the
comparator outputs to a “high” state. A second, capacitor-
coupled, auto-zeroed amplifier further amplifies the outputs.

The status of all these comparator amplifiers are stored at the
end of this phase (¢2), by a secondary latching amplifier stage.
Once latched, the status of the 16 comparators is decoded by
a 16 to 5 bit decode array and the results are clocked into a
storage register at the rising edge of the next ¢2.

If the input is greater than 31/32 x VReg, the overflow output
will go “high”. (The bit outputs will remain high). If the output
differs from that of the previous conversion, the data change
output will go “high”.

A three-state buffer is used at the output of the 7 storage
registers which are controlled by two chip-enable signals.
CET will independently disable B1 through B4 when itis in a
high state. CE2 will independently disable B1 through B4
and the OF and DC buffers when it is in the low state.

Continuous Clock Operation

One complete conversion cycle can be traced through the
CA3304 via the following steps. (Refer to timing diagram
Figure 3). The rising edge of the clock input will start a
“sample” phase. During this entire “High” state of the clock,
the 16 comparators will track the input voltage and the 16
latches will track the comparator outputs. At the falling edge
of the clock, all 16 comparator outputs are captured by the
16 latches. This ends the “sample” phase and starts the
“auto balance” phase for the comparators. During this “Low”
state of the clock the output of the fatches propagates
through the decode array and a 6-bit code appears at the D
inputs of the output registers. On the next rising edge of the
clock, this 6-bit code is shifted into the output registers and
appears with time delay tp as valid data at the output of the
three-state drivers. This also marks the start of a new
“sample” phase, thereby repeating the conversion process
for this next cycle.

Pulse Mode Operation

For sampling high speed nonrecurrent or transient data, the
converter may be operated in a pulse mode in one of three
ways. The fastest method is to keep the converter in the
Sample Unknown phase, ¢2, during the standby state. The
device can now be pulsed through the Auto Balance phase
with as little as 20ns. The analog value is captured on the
leading edge of ¢1 and is transferred into the output registers
on the trailing edge of ¢$1. We are now back in the standby
state, ¢2, and another conversion can be started within
20ns, but not later than Sus due to the eventual droop of the
commutating capacitors. Another advantage of this method
is that it has the potential of having the lowest power drain.
The larger the time ratio between ¢2 and ¢1, the lower the
power consumption. (See Timing Diagram Figure 3A).

The second method uses the Auto Balance phase, ¢1, as
the standby state. In this state the converter can stay
indefinitely waiting to start a conversion. A conversion is
performed by strobing the clock input with two ¢2 pulses.
The first pulse starts a Sample Unknown phase and
captures the analog value in the comparator latches on the
trailing edge. A second ¢2 pulse is needed to transfer the
date into the output registers. This occurs on the leading
edge of the second pulse. The conversion now takes place
in 40ns, but the repetition rate may be as slow as desired.
The disadvantage to this method is the slightly higher device
dissipation due to the low ratio of ¢2 to ¢1. (See Timing
Diagram Figure 3B).

For applications requiring both indefinite standby and lowest
pawer, standby can be in the ¢2 (Sample Unknown) state
with two ¢1 pulses to generate valid data (see Figure 3C).
The conversion process now takes 60ns. [Note that the
above numbers do not include the tp (Output Delay) time.]

Increased Accuracy

In most case the accuracy of the CA3304 should be
sufficient without any adjustments. In applications where
accuracy is of utmost importance, two adjustments can be
made to obtain better accuracy; i.e., offset trim and gain trim.
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Offset Trim

In general offset cormrection can be done in the preamp
circuitry by introducing a DC shift to V| or by the offset trim
of the op amp. When this is not possible the Vrgg- input can
be adjusted to produce an offset trim.

The theoretical input voltage to produce the first transition is
1/2 LSB. The equation is as follows:

Vin (0 to 1 transition) = 1/5 LSB = V/5(Vrer/16)
= VRefr/32.

Adjust offset by applying this input voltage and adjusting the
VREF- voltage or input amplifier offset until an output code
alternating between 0 and 1 occurs.

Gain Trim

In general the gain trim can also be done in the preamp circuitry
by introducing a gain adjustment for the op amp. When this is
not possible, then a gain adjustment circuit should be made to
adjust the reference voltage. To perform this trim, VIIN should be
set to the 15 to overflow transition. That voitage is /o LSB less
than Vrep+ and is calculated as follows:

VIN (15 to 16 transition) = VRef - VRer/32
= VRer (31/32).

To perform the gain trim, first do the offset trim and then
apply the required V| for the 15 to overflow transition. Now
adjust VRer+ until that transition accurs on the outputs.

Layout, Input And Supply Considerations

The CA3304 should be mounted on a ground-planed,
printed-circuit board, with good high-frequency decoupling
capacitors mounted as close as possible. If the supply is
noisy, decouple Vpa+ with a resistor as shown in Figure 12A.
The CA3304 outputs current spikes to its input at the start of
the auto-balance and sample clock phases. A low
impedance source, such as a locally-terminated 50Q coax
cable, should be used to drive the input terminal. A fast-
settling buffer such as the HA-5033, HA-5242, or CA3450
should be used if the source is high impedance. The VRgf
terminals also have current spikes, and should be well
bypassed.

Care should be taken to keep digital signals away from the
analog input, and to keep digital ground currents away from
the analog ground. If possible, the analog ground should be
connected to digital ground only at the CA3304.

Bipolar Operation

The CA3304, with separate analog (Vaa+, Vaa-) and digital
(Vbp. Vss) supply pins, allows true bipolar or negative input
operation. The Vaa- pin may be returned to a negative
supply (observing maximum voltage ratings to Vaat or Vpp
and recommended rating to Vgg), thus allowing the VRgp-
potential also to be negative. Figure 12B shows operation
with an input range of -1V to +1V. Similarly, Vaa+ and
VRer+ could be maintained at a higher voltage than Vpp,
for an input range above the digital supply.

Digital Input And Output Levels

The clock input is a CMOS inverter operating from and with
logic input levels determined by the Vaa supplies. If Vaa+ or
Vaa- are outside the range of the digital supplies, it may be
necessary to level shift the clock input to meet the required
30% to 70% of Vaa input swing. Figure 12B shows an exam-
ple for a negative Vaa-.

An alternate way of driving the clock is to capacitively couple
the pin from a source of at least 1Vp_p. An intemal 50kQ
feedback resistor will keep the DC level at the intrinsic trip
point. Extremely non-symmetrical clock waveforms should
be avoided, however.

The remaining digital inputs and outputs are referenced to
Vpp and Vgs. If TTL or other lower voltage sources are to
drive the CA3304, either pull-up resistors or CD74HCT
series “QMOS” buffers are recommended.

5-Bit Resolution

To obtain 5-bit resolution, fwo CA3304s can be wired together.
Necessary ingredients include an open-ended ladder net-
work, an overflow indicator, three-state outputs, and chip-
enable controls - all of which are available on the CA3304.

The first step for connecting a 5-bit circuit is to totem-pole
the ladder networks, as illustrated in Figure 13. Since the
absolute-resistance value of each ladder may vary, external
trim of the mid-reference voltage may be required.

The overflow output of the lower device now becomes the
fifth bit. When it goes high, all counts must come from the
upper device. When it goes low, all counts must come from
the lower device. This is done simply by connecting the
lower overflow signal to the CE1 control of the lower A/D
converter and the CE2 control of the upper A/D converter.
The three-state outputs of the two devices (bits 1 through 4)
are now connected in parallel to complete the circuitry.

Definitions
Dynamic Performance Definitions

Fast Fourier Transform (FFT) techniques are used to evaluate
the dynamic performance of the CA3304. A low distortion sine
wave is applied to the input, it is sampled, and the output is
stored in RAM. The data is then transformed into the fre-
quency domain with a 4096 point FFT and analyzed to evalu-
ate the dynamic performance of the A/D. The sine wave input
to the part is -0.5dB down from full scale for all these tests.

Signal-to-Noise (SNR)

SNR is the measured RMS signal to RMS noise at a speci-
fied input and sampling frequency. The noise is the RMS
sum of all of the spectral components except the fundamen-
tal and the first five harmonics.

Signal-to-Noise + Distortion Ratio (SINAD)

SINAD is the measured RMS signal to RMS sum of all other
spectral components below the Nyquist frequency excluding DC.
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Effective Number of Bits (ENOB)

The effective number of bits (ENOB) is derived from the
SINAD data. ENOB is calculated from:

ENOB = (SINAD - 1.76 + VcORR)/6.02,
where: VCORR = 0.5dB.
Total Harmonic Distortion (THD)

THD is the ratio of the RMS sum of the first 5 harmonic
components to the RMS value of the measured input signal.

Operating and Handling Considerations

HANDLING

All inputs and outputs of CMOS devices have a network for
electrostatic protection during handling. Recommended han-
dling practices for CMOS devices are described in
ICAN-6525. “Guide to Better Handling and Operation of
CMOS Integrated Circuits.”

OPERATING
Operating Voltage

During operation near the maximum supply voltage limit, care
should be taken to avoid or suppress power supply turn-on
and turn-off transients, power supply ripple, or ground noise;
any of these conditions must not cause the power supply
voltages to exceed the absolute maximum rating.

Input Signals

To prevent damage to the input protection circutt, input signals
should never be greater than Vpp or Vaa+ nor less than Vss
or Vaa- (depending upon which supply the protection network
is referenced. See Maximum Ratings.). Input currents must
not exceed 20mA even when the power supply is off.

Unused Inputs

A connection must be provided at every input terminal. All
unused input terminals must be connected to either Vpp or
Vss, whichever is appropriate.

Output Short Circuits

Shorting of outputs to any supply potential may damage
CMOS devices by exceeding the maximum device dissipation.

+5V
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FIGURE 13. TYPICAL CA3304 5-BIT CONFIGURATION
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HM62256B Series

32,768-word x 8-bit High Speed CMOS Static RAM

HITACHI

ADE-203-135D (Z)
Rev. 4.0
Nov. 29, 1995

Description

The Hitachi HM62256B is a CMOS static RAM organized 32-kword x 8-bit. It realizes higher
performance and low power consumption by employing 0.8 pm Hi-CMOS process technology. The
device, packaged in 8 X 14 mm TSOP, 8 x 13.4 mm TSOP with thickness of 1.2 mm, 450-mil SOP (foot
print pitch width), 600-mil plastic DIP, or 300-mil plastic DIP, is available for high density mounting. It
offers low power standby power dissipation; therefore, it is suitable for battery back-up systems.

Features

¢ High speed
Fast access time: 45/55/70/85 ns (max)
*  Low power
Standby: 1.0 uW (typ)
Operation: 25 mW (lyp) (f= I MHz)
* Single 5V supply
* Completely static memory
No clock or timing strobe required
* Equal access and cycle times
* Common data input and output
Three state output
¢ Directly TTL compatible
All inputs and outputs
* Capability of battery back up operation



HM62256B Series

Ordering Information
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Type No. Access Time Package

HM62256BLP-7 70ns 600-mil 28-pin plastic DIP (DP-28)
HM62256BLP-7SL  70ns

HMB2256BLSP-7 70ns 300-mil 28-pin plastic DIP (DP-28NA)
HM622568LSP-7SL R e

70ns  450-mil 28-pin plastic SOP (FP28DA)

'HM62256BLFP4SLT" 45 ns

HM62256BLFP-5SLT 55 ns

HM62256BLFP-7SLT 70 ns

HM62256BLFP-7ULT 70 ns

HM62256BLT-8  85ns _8mmx 14 mm 32-pin TSOP (TFP-32DA)
HM62256BLT-7SL 7073 =

'HM62256BLTM-8 . 85 ns ~ 8mmx 13.4 mm 28-pin TSOP (TFP-28DA) e
'HM62256BLTM4SLY  45ns

HM62256BLTM-55L 55 ns

HM62256BLTM-7SL 70 ns

HM62256BLTM-7UL  70ms . .

Note: 1. Under development
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Pin Arrangement

HM62256BLP/BLFP/BLSP Series
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HM62256BLT Series
T {EERE R A 1 2_15“%;0 32 5ap
Adoe]2 21 IWE . ne ] 3 30 [ NC
3 ) e A 29 [ 1/07
Bl %A 8 = . 28 106
as [ |4 55 A8 - AEE 6 27 =1 1/05
5 WE O] 7 26 [ 1104
As [ I I 25 {31103
A4 []6 28] 1A11  AldL=e 24 [ Vss
= _ 1D L 23 [ 1102
a3 []7 2[ ] o5 = 1 22 [ o
A2 [|8 21 [ JA10” A6 . 92 21 3 1/00
a1 o ofdcs @51 i Bre
A0 110 | | vex_ AT 18 A1
voo[ ] 44 18 Jwos A TL16 17 A2
o1l |12 17 ] o5 (T9p,View)
vo2[ ] 13 16 [_] o4 HM62256BLTM Series
Ve [E] 14 T _Ipias MK
OE E 22 21 = A10
: Al 23 20 cs
(Top View) A9 [ 24 19 3 yo7
A8 ] 25 18 [ 106
A13 I 26 17° B lé@s
WE = 27 16 [ 104
Vee & 28 15 [ 103
Ala 4 1 () 143 Vss
A2 T 2 13 (3 102
AT ] 3 12 [ 101
A6 4 11 3 1roo
A5 5 10 [ A0
A4 T 6 & a1
A3 7 8 J A2
(Top View)
Pin Description
Symbol Function
A0 - A14 Address
100 - 1/107 Input/output
CS Chip select
WE Write enable
OE Output enable
NC No connection
Ve Power supply
Vs Ground
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Block Diagram
(MSBYA12 === 3117 el Vi
A5 e 75 Gy - VSS
A7 O—-
AB e Memory Matrix
Row
. 12%512
ABRE G Decoder :
A130— i
Al40--—p
Ad G EBA__._._
(LSB) A3 - * e
— §
: i
1100 Cﬁ“’“":_h_ﬁ_ """" Column I/O Eesoiian %
. - AR o—\W\|
: Input Column Decoder A\
Data I lv —gA |'
Control I
o J 74, AR Wy el 58 4 i B
/07 et A7 A K
. € RED (T Ers L
: A2|A1 ADA10 A9 AT ok
o X (LS8B); o 1 (MsB) :
CS »————--——— Timing Pulse Generator v |
WEo- ——  Read/Mrite Control
QEo-
Function Table
WE CS OE Mode V.. Current /0 Pin Ref. Cycle
X H X Not selected bl High-Z —
H 1 H Output disable lec High-Z —
H L = Read e Dout Read cycle (1)-(3)
L [= H Write ls Din Write cycle (1)
L L Write lee Din Write cycle (2)
Note: X:HorlL



HM62256B Series

Absolute Maximum Ratings

Parameter Symbol Value Unit

Power supply voltage™ Ve -0.5t0+7.0 Y,
Temibtlgobae - e G e i
Power dissipation P, 1.0 w

Operating temperature ~~~~ ~ Topr  0to+70 i

Storage temperature Tstg

Storage temperature under bias Thbias

55t04125

10t0 +85

°C

Notes: 1. Relative to Vg
2. Vymin: -3.0V for pulse half-width < 50 ns
3. Maximum voltage is 7.0 V

Recommended DC Operating Conditions (Ta = 0 to +70°C)

Parameter Symbol Min Typ Max Unit

Supply voltage i 2 45 5.0 5.5 \%
il \b/ oy 4265 Col/\f/ Ly S v

Input high (logic 1) voltage Viu 22 Vect0.3 \Y

Input low (logic 0) voltage vV, Jodeiarnat> WO BELUhY v :

Note: 1. V, min: -3.0V for pulse half-width < 50 ns

HITACHI
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HM62256B Series

DC Characteristics (Ta =0 to +70°C, V.. =5 V £10%, V=0 V)

Parameter Symbol [ Min| Typ*1 | Max |Unit | Test Conditions
lnput leakage current [l — = 1 HA  Vin =V to Ve
Output leakage ol — = 1 pA |CS= V or OE = V or WE = Vi
current Vs £Vio € Ve
Operatmg power le -~ {6 15 |mA [CS= Vi others V,,l‘\./‘L
supply current k lo=0mA
Average operatmg HM622568—4 I = 70 |mA |min cycle, duty =100 %, |, =
power supply current mA
CS= V,_ others =V /W,

HM622568— | oot — |- 60

HM62256B-7 |1, ~ 433 60

HM62256B-8 |l - 129 50

=5 — 15 15 JmA |Cycle time =1 ps, |,, = 0 mA
T e T g < N CS=V, V=V, V=0
Standby power i, AA0,3, T2 mA |CS=V,
supply current
== — {02 {100 {pA [Vin=0V,CS 2V, -02V,
--10.2% ]507?
0.2° {10°

Output low voltage Vel — |- 04 |V loe = 2.1 mA
Output high voltage NG« 24 |- — \ low =-1.0 mA

Notes: 1. Typical values are at V. = 5.0V, Ta = +25°C and not guaranteed.
2. This characteristics is guaranteed only for L-SL version.
3. This characteristics is guaranteed only for L-UL version.

Capacitance (Ta = 25°C, f= 1.0 MHz)"

Parameter Symbol Min Typ Max Unit Test Conditions
Input capacitance™ Cin = Ao 8 pF Vin=0V
Input/output capacitance”  C, — — 10 pF V=0V

Note: 1. This parameter is sampled and not 100% tested.

HITACHI
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HM62256B Series

AC Characteristics (Ta =0 to +70°C, Ve =5V £ 10%, unless otherwise noted.)

Test Conditions

e Input pulse levels: 0.8 Vo 24 V

e Input rise and fall times: 5 ns

e Input and output timing reference level: 1.5 V
1 TTL Gate + C, (30 pF)(Including scope & jig)
1 TTL Gate + C, (50 pF)Including scope & jig)
HM62256B-7/8: 1 TTL Gate + C, (100 pF)(Including scope & jig)

e Output load: HM62256B-4:
HM62256B-5:

Read Cycle

HM622568B

4 -5 -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Read cycle time toa 45— 85 ~— /70 -8 - ns
'Address access fime i =YASIGED 65y VL 20 85 S .
Chip select access time e - 45 —. 55 — 70 — 85 ns
6ﬁtput enable to ouibht valid toe AR AR Tl 40 — 45 ns
Chip selection to outputin low-Z -~ to, 5 — 5  — 10 — 10 — e i
Output enable t;—(;utput in low-Z \ tot_z Y i 5 - P — NS 2
Chip deselection in to output in |- 20 0 20 25 30 ns 1,2
high-Z
Output disable to output in high-Z  tg,, 0 20 O 20 A 07 €25— 0 30 ns 12
Output hold from address change  t,,, 5 — 5 U BRSO\, —f 4ns

Notes: 1. tg,, and t,,, defined as the time at which the outputs achieve the open circuit conditions and
are not referred to output voltage levels.

2. This parameter is sampled and not 100% tested.

HITACHI
7



HM62256B Series

Read Timing Waveform (1) (WE=V,,,)

' .‘
Address >< Valid address ><

_ taa e |

g e ;

OE 1 KR

I
High i d |: —
igh impedance \ <
Dout g = f \< X Valid data

O

tRC

Address > Valid address >:<

Dout Valid data

HITACHI
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HM62256B Series

Read Timing Waveform (3) (WE=V,,,, OE=V, )"

s it tAgs G il :
CS \ ; e
A i /]
Lt 1 1 ;
oGz : . tcHz
: -~ - -

Dout ,Hl_gh}vmp_edance“K\_i :>< Valid data >

Note: 1. Address must be valid prior to or simultaneously with CS going low.

HITACHI
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HM62256B Series

Write Cycle

HM62256B

4 -5 -7 -8
Parameter Symbol Min Max Min Max Min Max Min Max Unit Notes
Write cycle ttme twe 45 - 55 70 — 85 - ns
Chlp se!ectlon to end of wnte'- : tCW 35 e 40 o _7:5 . ns; BT
Address setup tlme tAS '”07 O> el 0"- - 0 Y ns
Address valid to end of wnte tAw & 35 i 40 - 60 1 _75 nns k
Write pulse width e P tt—ta, .~ 55 — 5 38
Wnte recovery tlme e 0 1 0 - 0 - 0 =l e NS L6
WE ooutputinbighz 1, -0 .20 020 0 25 0 .40 ns 127
Data to write tlme ovedap . tDw Ay V0 pa 25 4~ - : 35 N\ L
Data hold from wrlte tlrhe tDH 0 ‘0 'y Oﬁ 2 wer w_-_}];. A
Output active from ghgfor witE— s — BBl 7/ ko N\t 23 5~ — \% 2
Output disable to output in high-Z t,,, 0 20/ 1@ 20 O 254 0 40, Rs\ 1,2,7

Notes: 1. t,,, and t,,, are defined as the time at which the outputs achieve the open circuit conditions
and are not referred to output voltage levels.

2. This parameter is sampled and not 100% tested.
3. A write occurs rs during the overlap (t,,) of a low CS and a lowWE. A write begins at the later

transition of CS going low or WE going low. A write ends at the earlier transition of CS going
high or WE going high. t,» is measured from the beginning of write to the end of write.

N b

phase ta the outputs must not be applied.
8. In the write cycle with OE low fixed, t,,, must satisfy the following equation to avoid a problem

of data bus contention, t,, >

tynz Max + t, min.

HITACHI
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tw IS measured from CS going low to the end of write.
txs is measured from the address valid to the beginning of write.
tur is measured from the earlier of WE or CS going high to the end of write cycle.

Durng this period, I/0 pins are in the autput state so that the input signals of the opposite



HM62256B Series

Write Timing Waveform (1) (OE Clock)

Address

Valid address

OE N
-
cs N ;
ot
tas : | twe
. h @ }l\ i
WE A\ A v i, VAV AD, 4
3]\\\' j//-‘,’/ /
7777 t OHZ‘W”

High impedance

~ : ‘
oot SHINS ASEOILAY

Din High impedance

tpH |

Note: 1. If CS goes low simuftaneously with WE going low or after WE going low,

the outputs remain in the high impedance state.

HITACHI
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HM62256B Series

Write Timing Waveform (2) (OE Low Fixed) (OE = V,,)

Address

cs

Dout

Din

Notes:

>< Valid address ><
tew Cotwr
e e et o Sttt |
!
T e
/ ey (i)
taw
| t
e\ /L A NNCH
1l % \
| ; .
i ,/ ’/ ; / /,’ //
e > /o
/ gl /XX
: ; .
!tWHz tow |
[ e N a2 *3
7 : | e
\ 9 (el 7\ V o @ i/ \/§ AN
/ TN 2 N7/ \VAVAY
tow | toH
4
High impedance N : vl V27
,\ Valid data R -
X Yy 7\ 4
1

the outputs remain in the high impedance state.
2. Dout is the same phase of the write data of this write cycle.
3. Dout is the read data of next address.

1. If CS goes low simultaneously with WE going low or after WE going low,

4. If CS is low during this period, /O pins are in the output state. Therefore, the input
signals of the opposite phase to the output must not be applied to them.

HITACHI
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HM62256B Series

Low V. Data Retention Characteristics (Ta = 0 to +70°C)

Parameter Symbol Min Typ*' Max Unit Test Conditions™
V. for data retention Vor 20t 5.5 Y CS =V, “02V,
Vin>20V
DeErsediciaienic s o el SRR T R, B e
T e CE 2V, 100V,
Chip deselect to data retention time tais 0 - ns See retention waveform
Operafionrecoverytime  f, e e e

Notes: 1. Typical values are at V. = 3.0 V. Ta = 25°C and not guaranteed.

2. 10 pA max at Ta = 0 to + 40°C.
This characteristics guaranteed for only L-SL version. 3 uA max at Ta = 0 to +40°C.
This characteristics guaranteed for only L-UL version. 0.6 HA max at Ta = 0 to +40°C.
tre = read cycle time.

CS controls address buffer, WE buffer, OE buffer, and Din buffer. If CS controls data
retention mode, other input levels (address, WE, OE, I/0) can be in the high impedance state.

D) Ol

Low V. Data Retention Timing Wavecform

Data retention mode

e i
Cs i
R bl L 5 \ j

HITACHI
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HM62256B Series

Package Dimensions

HM62256BLP Serics (DP-28)

35.60

i

i28 36.50 Max 15
1 e T o B o o Y o 1 o 0 L o 0 o B et

1

4.1.90 Max_

HM622S6BLSP Secries (DP-28NA)

| e e i e - ]

37.32 Max 15!
‘, =l 41

NS
7.37 Max

Unit: mm

Unit: mm

N, SmElasina We NN\ s
I_]1Jlfll4 g LT T oy ary e

/

5.08 Max

E‘ """"" = Sl

]

i
el

}!

2.54 Min

HITACHI
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HM62256B Series

HM62256BLFP Scries (FP-28DA) Unit: mm
< 18_‘0(2 )
18.75 Max i

20 I0NNANONNNNGN 15

8.40

(e}
1000000 UUTIIIT e

1.27 Max_.

i 1:00£0.20

e NN A ke e Tm\CIISRY W W — -t L2 A B W 0 ]

HM62256BLT Series (TFP-32DA) Unit: mm

.- _8*00‘_.‘
18.20 Max |

_,,ji 0_50

’ 0.50 +0.10

HITACHI
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