4 R P
¥ INTHERNATIONATL ATOMIO ENERGY AGENCY ““Iﬂ
Ry, T UNITED NATIONH FDUCATIONA L, BCIENTIFIC AND CULTURA L ORAANIZATION

INTERNATIONAL CENTRE FOR THEORETICAL PHYSICS

54100 TRIEBSTE (ITATY) « P.O.05 588 - MIRAMARE - RTRADA COSTIERA 11 - TELEPHONES: 224281/2/3/4/6/6
UABLE: CENTRATOM - TELEX 480802 -1

H4.SMR/159 -13

ot
THIRD COLLEGE ON MICROPROCESSORS:
KTECHNOLOGY AND APPLICATIONS IN PHYSICS

7 October — 1 November 1985

SYNCHRONOUS AND ASYNCHRONOUS MACHINES

Alessandro MARCHIORO

EP Division

CERN
Geneva 23
Switzerland
Tpese. are preliminary lecture notes, intended only for
distribution to participants. Missing or extra coples are

avallable from the Secretariat.

Safu.LLvuuuouﬁ» ¢L|4<1 c.s)lu.c:kvuwaau.s Mul;c.h?u‘ts
-

. RQQ precesiors  Bre uwun_?,er mo.de ‘fi-wo
__{-ﬁe.s -zf crméomc.uioe beoalt_s' o
R = RASTER -
- SLFWE'S

e

Haster waits ( €PUs | DRA cowdne elevs .,4,;)*
JQU’&V\A +lo doda wrove wmewt i the sys-\m

:) S$€a ve wwits Cw&.ewory Tl ) avt M.-M_G,Q_r
shyage of dete to be u..J &7 wawt

‘JL‘-HA ;7 ) ﬁ~.’

- svucuamas"; |



- SYNCMURoNOUS,; W & Sy wehvou ows sr‘i‘l-ewt

e dote Bews for Betuweew o Mawd oS
(zead on witte ) 5 siw)€y stavied frow
e I o asiuwmes 1o haove an auwswen
frown o S willin o Snoventedfime .

That Tu ey teut 9{54‘%; b ve o Ge Suret

"»u-c.c. J—e\.a."}' +e«£ Seou-’€$+ S (Soue)r.M.s ‘l'en.g
sde,e.cl Efi“‘-

-fSYNCHROMOUYS -

deta frawsfor ojevetious ore ofss shorled
Prown e 1| Gut wowr Lo weits wud @ iRe
S usjonds(achualedpes ) Rt oo devized
hose Geewn

orcva.r‘cau a,ewforwue.cl . Iuw #les

way e miestern auclnH.s n,uJomc.Jéu..eﬁr Yo

"letl.,s}c.e_,d zr diffevend sCave wiar ts

M S
—ACX.

-Fo/\ -l-sr U\.C‘\.V‘a wedd s \'-7 s\lewx.s i

)

Q

H 6308

e T

Now - wsuf-"iyeuc.cl‘
Lnu [ &JJulliha.. ;

..J-\us.s - -l.:k Qmes |

.srfno‘uuni pnutur
o -uJ -Foraﬁfw( bas «u‘}fveeef‘
“o uu.l .ﬁr u‘bmse “uﬁn‘MJ cowiwatr StHPLE

_.n_—"__

Hmmr




[45-19%

PIN ASSIGNMENT
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MC6809

FIGURE 1 — BUS TIMING

MC6809
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BUS TIMING CHARACTERISTICS 15ee Notes 1 and 20
tdent. . MR | MosADS | MCeanos n
S- - Numbe: Cheracteristics Symbol e T oot T | W | Wies | Mo Uni
=~ 1 Cycle Time (See Nata 5} toye | 0] 10 [oee7] w [05] 10 | ke
L
2 Puise Widih, E Low Pwg_ | 430 [5000] 280 | 5000 1 210 | 5000 | ns
3 Pulse Mhdin, E High PWe | 450 [15600] 280 115700] 220 [16700 | nt
4 Clock Rise and Fall Time L} - % - % - 2 ns
l t]lllllllllllllll‘ B Pulse Width, Q High FiNQr | 430 16000 | 20 | 5000 | 730 | 5000 | ns
3 E Pulse Wadth, Q Low PwQaL | 450 115600] . 280 [1s7200; 220 | 15700 | N3
FEuwEo - wweroSoo N 7 i Aisa 1 200 | 20 | 130 |06 | %0 | 125 [ ns
R LY buaaddTadaaas Detay Tme. € to Q Asa AVS 5 e
2 g g g E g = 9 Addrass Hald Time  {Ses Nole 4) taH EJ - -
QxogaokdR. - 15 BA, BS, A/W, and Address vaid Time 10,Q Rise wHEIERE BRI ERE
o w=o o 4 .
gww g - 17 Reudt Dara Selup Time t0SA B0 - 60 - 4 - ns
“;Img?td s T g 0] Wt = 10 - [
n=kFt=mn...0 8 Read Dala Hoid Time ‘DHA .
?-3 % % ag > - 20 Data Delay Time from Q 1000 120 - '] - §F110§ons
mEEpa? . 2 Wiite Data Hold Time pw | [ - [® ] - [ 8] - ns
Pl ol A
x I = 29 Usably Access Time 1See Note 3 st |95 - |[#M0] - [30] - |8
g 2z -2 8 - Processor Gontro! Setup Time (MRDY  intetrupts. DMA/BREQ, pe son| - twal - 1ol - s
= z AALT. KESET) (Figures 6. 8. 9. 10, 12, and 131 PLS
g|g ‘2 Crystal JueMator Stacl Time (Figures B and 7} 1RC - 100 - 100 - jw00 | m
z = ‘u_" _ Processar Control Rise and Fall Time (Figures 6 and 8] o wal| - 100 00 [ - |10 | ns
- |
E L% 'Addruss and data hoid umes are periodicslly lested rather than 100% tested f
ot — -
- NOTES K
1 Voltage levels shown are V| U4V, V2 4 ¥V, unkss otherwise specihed /
2 Measyramant painis shown are J B V and 2 0 V, unless otherwisa specitied J !
3 Usable accesg lime s compuled by 1--4 -7 mas +10-17 ? )
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CHARACTERISTICS OF THE MCG80% CHARACTERISTICS OF THE MC6309

INSTRUCTIONS TIMING Example for a delay loop:
The MC6809 is a synchronous machine. DELAY EQU * _
L . PSHS X
[ timing is very easily known -
LDX #N

A 4 MHz clock quartz a 1 MHz system clock, so the basic machine cycle is 1ps. -
LOOP LEAX -1.X

i L BNE LOOP
How to find execution timing: -

PULS X,PC
1. MC6809 reference card -

2. Assembler listing

Example:
INSTR #bytes tteycles
CMPA <$F3 2 4
LEAY 5Y 240 441
LDA  #1 2 2
LDA [$200,PCR] 242 448
SWI 1 13
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RESTART SEQUENCE

Rlw

ADDRESS DATA

CYCLE#

. SIGNAL
RECEIVED ON
RESTART PIN

:

XIX1XXXX — CCR
00 -+ DPR

{MASK INTERRUPTS)
FIRG & IRG

it

LOAD PROGRAM
COUNTER FROM
(FFFE) — PC.
{FFFF) — PC,

4

GO TO LOCATION
DETERMINED BY
PC AND BEQIN
INITIALIZATION

RESET SEQUENCE
HES — HELD LOW FOR ONE CYCLE
PC INITIALIZED ON BTH CYCLE
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