POT Sk¥rnice

Sysemova sbérnice

K.D. - ptednasky POT

POT Shk¥rnice

Sk¥rnicova architektura

Jednotlivé subsystémy fitace jsou propojeny sdnici, po
které se penasi data afma snéry.

— Single master — jeden procesor n&sii,
— Multi master — vice procesbfnebo DMAradict) na skrnici.
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Shirnice

Procesor H8S

Zakladni charakteristiky procesoru H8S

889y

aganeye

— CLK max. 25 MHz, e
— fada specializovanych periferif, e ek
— 21bitova adresni gice (A20 — A0),  Fi~ ? —
— 8/16bitova datova sinice (D15 — D0),  z&=""4 | ikl
— A23 — A20 dekodovany na /CSO — /CS  Ziwm ¢ =
— dal$i signaly: /HWR, /LWR, /RD, P
IWAIT. e s
;
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— I A0 >
Nékteré dilezité signaly
. ., — RES
 CLK hodinovy signal,
C = A0 —>
« A20-A0 adresni siynice, — % BRE
. : +—— BACK D0 «——
« D15-DO0O datova stinice «—— BREQO : :
« /HWR, /LWR, zapisové signaly, > TROO D7 —>
v ;s . , . - D8 4—>
 /RD, ¢teci signal, : : ; )
o /WAIT prodlouzeni MC —>f IRQ7 D15 +—
« /IRQn, /INMI pierusovaci signaly I €S0 o——»
 /BREQ, /BACK, /BREQO uvoléni sk&rnice - :
CS7 o——
« /RES reset procesoru. —
RD o——»
LWR o——»
AWR +—>
WAIT oe—
H8E
8
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Fyzicka adresa procesoru H8S

* Logicka adresa je 32bitova (data) nebo 24bitova

(instrukce).

» Fyzicka adresa je 24bitova.

* 8 nejvysSich bit adresy dat se ignoruje.

0000 0000

FFFF FFFF

000 000
FFF FFF
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Logick& adresa

Fyzicka adresa

Odriznuta ¢ast adresy

POT

Skérnice

Signaly /CSO0 - /CS7

* Procesor intethdekoduje
adresni vodie A21, A22,
A23.

» Dekodér generuje signaly
/ICS0 - /CS7.

e Adresni prostor 16 MB je
rozcklen na 8 blok po 2 MB
— kazdému blokuislusi
jeden /CS.
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Signaly /CSO0 - /CS7

e Procesor intethdekdduje

adresni vodie A21, A22, A23 | A22 | A21 |/cso|/csi|ics2| ... | icsT
A23.
L 0|0 |O0]|L|H|H H
» Dekodér generuje signaly
/CSO—/CS7 0 0 1 H L H |... H
« Adresniprostor 16 MBje [ 2| * [ 2| " "¢ i
rozcklen na 8 blok po 2 MB
— kazdému blokuifslusi 11l lulualael 1L
jeden /CS.
11
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Cteci cykl skrnice H8S

Adresa

* 2nebogdtakty CLK, —~

ala
* 8nebol6 bitd, R — Pamit
« aktivni jeden z /CSO - /CS7.

o

Cteni dat z parriti

Adresa X Adresa X
m T\

mE O

Data in (Data In}——
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Cteci cykl skrnice H8S detailé

e 2nebogdtakty CLK,
e 8nebol6 biti, CLK Tll | F | F r
e aktivni jeden z /CSO - /CS7. .
A20-A0 X Stabilni X
o\ /
gdresa RD _l |—
CPU  |e—22 Pamer
" Cteni" AWR
Cteni dat z pamiti D15-D8 ««_I)-
Cteci cykl 1
13
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Zapisovy cykl sbrnice H8S
Adress N
e« 2 -
nebo3 talfty CLK, cpU Data N
* 8nebol6 bit, "Z&pis" .
« aktivni jeden z /CSO -
/CS7. Zapis dat do parrti
Adresa X Adresa X
=5 _/
AWR \ /
Data out —( Data Out
14
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Zapisovy cykl sbrnice H8S detail&

e 2nebo3takty CLK, Tl T2 T3
* 8nebol6 bity, ctk | | | | | | [
« aktivni jeden z /CSO - A20 - AO :X Stabilni )(
/ICST.
oS\ /
RD
Adresa >
CPU Dot > Pam HWR | |
"Zapis" _
' D15-D8 —{ Stabilni -

Z&pis dat do pantti

Z4pisovy cykl
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Vlozenicekacich takl
x , vl - , Adresa
» (Cekacich takt Ize vlozit libovolny p@et. —
« Muze to mit dalSi @isledky. CPU | Cten | Pam
WAIT
Signal WAIT
Adresa X Adresa X:
RD \
HWR _/
WAIT \ /
Data in {Data In >—
16
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Vlozenicekacich takt detailre

- Cekacich takt Ize viozit libovolny paet. —
. MuZe to mit dalsi dsledky. B corr | e
WAIT
40 ns 25 MHz Signal WAIT
—
T1 T2 W ™W T3
c
A20-A0 X Stabini X
o\ /
RD ] } [
war ] ¢} - [
D15-D8 &>
VloZeniéekacich takti 1

17
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Instrukce ADD.W R1,R0

« Kod instrukce je dlouhy 16 byt
o P¥xi provadni ADD.W secte kod dalSi instrukce.

 P¥i 8bitové skrnici vyzaduje kazdy MC préteni/zapis word
dva pristupy do paréti.

ADD.W R1,RO0 Vybér Pr?(/?/%en

09 1.MC 2.MC

10 | = | z Dalsi
— instrukce

18
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POT Shirnice
Instrukce ADD.W R1,RO0
Proveden
Vybér + WB
ADD.W R1,RO | F _~|1 e _~“we |
1. M C 2. M C
09 005432 instrukce
10 LK | | I | |
S UL L L
A20 - A0 005432 | 005433 | 005434 | 005435
Pti 8bitové datové sbrnici ¢ || )
vyzaduje kazdy MC dva RD
pristupy do paréti = 6 AWR
taktl CLK D15-D8
I
O— (10—
. 09 10 ?? ??.
< <
Instruk éni cykl = 2 MC = 12 takti
=480 ns / 25MH 19
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Instrukce ADD.W
Operand Format and Number of States Required for Execution
Addressing TR TR, (EH— Instruction Format No. of
Mode g 1st byte 2nd byte 3rd byte | 4th byte States
Immediate ADD.W #xx:16, Rd 7 9 1 rd IMM 2
Register direct ADD.W Rs, Rd 0 el rs rd | 1
Instruction 1 2
ADD.B #xx:8,Rd R:W NEXT
ADD.B Rs,Rd R:W NEXT
ADD.W #xx:16,Rd R:W 2nd R:W NEXT
ADD.W Rs,Rd R:W NEXT
ADD.L #xx:32,ERd R:W 2nd R:W 3rd
ADD.L ERs,ERd R:W NEXT
20
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POT

Instrukce MOV. W R1, @dr esa

e Kobd je dlouhy celkem 6 byt

» Pred zapisem operandu 1 MCijprava EA“= ¢te se dalSi instrukce.

* Provedeni = zapis word do patn

» Pxi 8bitové skErnici vyzaduje kazdy MC préteni/zapis wordlva pristupy
do pangti

MOV.W R1,@00203314

— 1Ctve’ni gjtve,ni SE(e’ni PﬁErAava .
B 002000 cast cast cast apis
AL L rFA fFA A b | B
00 1. MC 2. MC 3. MC 4. MC 5 MC Dal&i
;g instrukce
14
/\/
21
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Instrukce MOV. W R1, @dr esa
Cteni Cteni Cteni Priprava
1.¢ast 2.¢ast 3.¢ast EA Zapis
F F _“| F | D | E
1. MC 2. MC 3. MC 4. MC 5. MC ..
Dalsi
instrukce
| | | | | |
cLK nnﬂmmmmmmmmnmmmmﬂmmm
A20 - AO 02000 l02001 02002l02003 02004'02005 02006 l02007 03314l203315
Csx | I | | |
o LI (LTI i
HWR I I | |
: 6B Al 00 20 33 14 ?? ?? R1H RlLé
: Instruk éni cykl = 5 MC = 30 takta = 1200 ns / 25MHz :
< 22
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Instrukce MOV.W

Operand Format and Number of States Required for Execution

Addressing M . o a Instruction Format No. of
Mode nemonic| Operands byte | 2nd byte | 3rdbyte | 4thbyte | Sthbyte | 6thbyte | 7thbyte | 8thbyte |States
Register
indirect MOVW | Rs,@ERd | 6 @ 9 [tierd| rs 2
Register Rs,
indirect MOV.W @(d:16, ERd) 6 F |terd: rs disp 3
with
displace- MOV.W Rs, 7 8 |oed 0|6 B|A s disp 5
ment @(d:32, ERd)
Register
m‘h'é;'e MOVW | Rs,@-ERd | 6 | D |tlerd rs 3
decrement
MOV.W Rs, @aa:16 6 B 8 rs abs 3
Absolute
address
MOV.W Rs, @aa:32 6 B A rs abs 4
Instruction 1 2 3 4 5
MOV.W Rs,@(d:16, ERd) R:W 2nd R:W NEXT W:W EA
MOV.W Rs,@(d:32,ERd) R:W 2nd R:W 3rd R:E 4th R:W NEXT W:W EA
MOV.W Rs,@aa: 16 R:W 2nd R:W NEXT W:W EA
MOV.W Rs,@aa:32 R:W 2nd R:W 3rd R:W NEXT W:W EA
MOV.W Rs,@-ERd R:W NEXT Internal operation |W:W EA
1 state
MOV.L #xx:32,ERd R:W 2nd R:W 3rd R:W NEXT
MOV.L ERs,ERd R:W NEXT
MOV.L @ERs,ERd R:W 2nd R:W:M NEXT R:W:M EA R:W EA+2
MOV.L @(d:16,ERs),ERd R:W 2nd R:W:M 3rd R:W NEXT R:W:M EA R:W EA+2

23
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Instrukce DIVXS R1,ERO

DIVXS.W R1,ERO L F ] F -] © |E15.¥.'#E|“3""Z'("\g

1.MC 2. MC 3.MC

—_ . @ e
005432 F -Ij

01
DO | | I | I | RERRRENE

53 cwe [UUUUTY UL ULy

10
- T A20 - AO

e | l T

Cykly E1 — E19 7 1 1 N T —

005432 | 005433 | 005434 | 005435 | 005436 | 005437 MT—T—T—T1"===" -

nevyzaduji pistup RD .
do pandti = trvaji AWR
jen 1 takt CLK 515.08 D D D D _____ |

. ol Do 53 10 22 ?2? :
< >
Instruk &ni cykl = 22 MC = 37 takti
= 1480 ns / 25MH

24
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Instrukce DIVXS.W

Operand Format and Number of States Required for Execution

i Instruction Format
NGRS Mnemonic | Operands L3 B

N 1stbyte | 2ndbyte | 3rd byte | 4thbyte | States
Register direct | DIVXSW | Rs,ERd | 0 { 1 | D { 0 | 5 | 3 | rs {0lerd| 21

DEC.W #1/2,Rd R:W NEXT

DEC.L #1/2 ERd R:W NEXT

DIVXS.B Rs,Rd R:W 2nd R:W NEXT Internal operation, 11 states

DIVXS.W Rs,ERd R:W Znd R:W NEXT Internal operation, 19 states

DIVXUB Rs.Rd R:W NEXT Internal operation, 11 states

DIVXU.W Rs,ERd R:W NEXT Internal operation, 19 states

EEPMOV.B R:W 2nd R:B EAs *1 R:B EAd *1 R:B EAs *2 WB EAd *2 R:W NEXT
EEPMOV.W R:W 2nd R:B EAs *! R:B EAd *1 RB EAs 2 W:B EAd *2 R:W NEXT
EXTS.WRd R:W NEXT «—— Repeated n times*3

25
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Univerzalni sbrnice (1)

o d

e Shkérnice procesoru H8S je pouzivana jen pro tento typ
procesorutzv. proprietarni sérnice).

 Jiné procesoryPentium, Power PC, ARM, MIPS, ColdFire,
...) maji téz jinou sbhrnici.

e Univerzalni sBrnice(PCI, VME, AGP, PC104, ...0)
— Jsou navrzeny bez zavislosti na konkrétnim tyjeagsoru.
— V¢EtSi univerzalnost.

— Pro ipojeni procesoru, patti a perifernich obvailjsou
obvykle nutné dogikové obvody.

26
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Univerzalni sbrnice (2)

e Univerzalni sBrnice(PCI, VME, AGP, PC104, ...0)
— Jsou navrzeny bez zavislosti na konkrétnim typegsoru.
— VétSi univerzalnost.
— Pro @ipojeni procesoru, pagti a perifernich obvailjsou
obvykle nutné dopikové obvody.

Univerzalni sbérnice

—

Procesor Panét’ 10 radic¢e

27
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