POT Sbérnice

Systémova sbérnice
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POT Sbérnice

Sbérnicova architektura

Jednotlivé subsystémy pocitace jsou propojeny sbérnici, po
které se prenasi data obéma sméry.

— Single master — jeden procesor na sbérnici,

— Multi master — vice procesorti (nebo DMA tadi¢ii) na sbérnici.
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Adresni, datova a ridici sbérnice
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Operace Cteni
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Cteni dat z paméti
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Operace zapisu
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Procesor H&S

Ziakladni charakteristiky procesoru H8S

o= PRVATRSOG
| = Pazrraenen
AT

— CLK max. 25 MHz, B M e |
— ftada specializovanych periferii, o f— i

— 21bitova adresni sbérnice (A20 — A0), -l I R =]

— 8/16bitova datova sbérnice (D15 — DO0), mEesE | —

— A23 - A20 dekdédovany na /CSO — /CS7,  Hiew 12
— dalsi signaly: /HWR, /LWR, /RD,
/WAIT.

Ea

Notes: 1. Applies to the HBS/2633 only.
2. The FWE pin is used only in the flash memaory version.
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Procesor H8S

Nékteré dulezité signaly —[EiR AD g
* CLK hodinovy signal, : :
e A20-A0 adresni sbérnice,
« DI5-DO0 datova sbérnice
« /HWR, /LWR, zépisové signaly,
* /RD, Cteci signal,
« /WAIT prodlouzeni MC
* /IRQn,/NMI pferuSovaci signaly
« /BREQ, /BACK, /BREQO uvolnéni sbérnice —
+ /RES reset procesoru. ? %

_RD &——r

ﬂ o

m B

WAIT oe——

H8S
8
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POT Sbérnice

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

» Fyzicka adresa je 24bitova.
* 8 nejvysSich bitl adresy dat se ignoruje.

. Logicka adresa

. Fyzicka adresa

- T Odriznuti gist adresy
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POT Sbérnice
Signaly /CSO - /CS7

* Procesor interné dekdduje adresni
vodice A21, A22, A23.

» Dekodér generuje signaly
/CS0 — /CS7.

* Adresni prostor 16 MB je rozdélen
na 8 bloki po 2 MB — kazdému
bloku pfislusi jeden /CSx.

10
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Signaly /CSO - /CS7

* Procesor interné dekdduje adresni
vodige A21. A22. A23. A23 | A22 | A21 |/CSO | /CS1 |/CS2| ... |/CST
* Dekodér generuje signaly 0O | O[O (L |H]|H]|...H
/CSO —/CS7. - e H
* Adresni prostor 16 MB je rozdélen
na 8 bloki po 2 MB — kazdému o1 0 fH H|L/|...IH
bloku pftislusi jeden /CSX.
1 1 1 H H H L
11
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Cteci cyklus sbérnice H8S

Adresa

v

* 2 nebo 3 takty CLK, Dot

< ata %49
° § nebo 16 bltﬁ, Sl b "éteni" Pam
+ aktivni jeden z /CSO - /CS7.

v

Cteni dat z paméti
Adresa X Adresa X
RD \ /
AWR  __[
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Cteci cyklus sbérnice H8S detailné

* 2 nebo 3 takty CLK,

* 8 nebo 16 bity, T1 T2 T3
« aktivni jeden z /CSO - /CS7. CLE. ™1 | I
A20-a0 X Stabilni X
o\ /
Adresa > RD ‘—‘\ /_
Data | [
CPU 4— Pamét’
"Cteni" R HWR | _
Cteni dat z paméti D15-D8 D
Cteci cyklus
Pamét’ se pripoji CPU vzorkuje
na sbérnici datovou sbérnici
13
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Zapisovy cyklus sbérnice H8S
Adresa R
* 2 nebo 3 takty CLK, Data '
L CPU » Pamét
* 8 nebo 16 biti, "Zipis" .
 aktivni jeden z /CSO - /CS7.
Zapis dat do paméti
Adresa X Adresa X
RD /
HWR \ /
Data out —( Data Out )—
14
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Zapisovy cyklus sbérnice H8S detailné

* 2 nebo 3 takty CLK,
* 8 nebo 16 bity, Tl T2 T3
. aktivni jeden z/CS0 - /CS7. |||

|
A20-A0 X Stabilni
N

CSx /-
Adresa > RD
CPU Data > Pamét | - -
"Zapis" . HWR \ /
Zipis dat do paméti DIS-DS el Stabilni >
Zapisovy cyklus
15
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\4 r W 14 o
Vlozeni ¢ekacich taktu
Adresa _
» Cekacich takti 1ze vlozit libovolny pocet. _ Data
*  Muze to mit dalsi dusledky. CPU " Cteni p| Pamet
WAIT
Signal WAIT
5 CPU v rezimu Wait R
) i
Adresa X e X:
RD \ /
HWR /
WAIT \ /
Data in { Data In>—
16
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Katalogové parametry paméti
TFebruary 2007 A . ASECI008 February 2007 & . AS6C1008

128K X 8§ BIT LOW FOWER CAMOS SRAM 128K X § BIT LOW POWER CAMOS SRAM

24 for pune Wit exs shan |0
Vo i b s o 10 TRAING WAVEFORMS
T artrn oo el READ CYCLE 1 (Address Controbed) (1.2)
Tyesca npwd
CAPACITANCE (T 2510, 1« LoMME -
S
BLEES TN WAR THIT o e ]
et Capacitance Cor - (] ol ) o N RN ot T .
DGR Cacecianes 3 oF Dewe [—— S Dot Vol N 4
fe=: i = PETOIED < b 474
AC TEST CONDITIONS READ CYCLE 7 (CE8 a0 CE2 a0 D8 Controbea) (1.34.5)
[ Pime Levein P vee - 007,
finca fiise ana I a1 Times e,
bneu and Crurpea Tiving Refernnes LEveln 150
tuut Load 1 =30pF = 1TTL. losin = - EmAS:
AC ELECTRICAL CHARACTERISTICS
i1} READ CYCLE
FRARAMETER T PR D, TR
]
]
=
E
| UNIT
1
T
)
ns
na
BVFebrmsry @7, v LI Alissner Meemory Ine. Pageduf 14 M February¥7, v 18 Altiance Memory Inc. PageSofl4 17
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Vlozeni Cekacich taktu detailné

* Pii J hrang CLK se testuje stav vstupu /WAIT. Adresa

Data

« Cekacich takti 1ze vloZit libovolny pocet. “
CcPU "Cteni" | Pamét

* Miize to mit dalsi disledky. WAIT j

A

40 ns /25 MHz L,
+—> Signal WAIT

T1 T2 ™ ™ T3

ac L1 T |

A20-A0 Stabilni

X

oS\

[ I

war T 1] 4 l/,lw I

D15-D8 \ / «ED
\V n

CPU vzorkuje signdl WAIT

i T

VloZeni ¢ekacich takta

18
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Instrukce ADD.W R1.R0

» Kod instrukce je dlouhy 16 byti.

* Piiprovadéni ADD.W se ¢te kod dalsi instrukee.
» Pt 8bitové sbérnici vyzaduje kazdy MC pro ¢teni/zapis word dva ptistupy

do paméti.

ADD.W R1,R0

/\/
09

10
.

Provedeni
Vybér +WB
¥ | E_ - WB)|
1. MC
Dalsi
| L3 | ( instrukee

19
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Instrukce ADD.W R1.R0
Provedeni
o - . . Vybér +WB
Pri 8b1t9vé datové sbérnici ¥ T £ Wi|
vyzaduje kazdy MC dva pfistupy 1. MC
do pam¢ti = 6 takti CLK | = — ingffkim

ADD.W R1,R0

/\_/
09 005432
10
/\/
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 TUUUUU UL

A20-A0 005432 | 005433 | 005434 [005435

& | w | ™ | |

] |

HWR
D15-D8

(J 00—}

! 09 10 | 22 22 !

...................... B ——

Instrukéni cyklus = 1 MC = 6 takti
=240 ns / 25MHz

20
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POT

Instrukce ADD.W

Operand Format and Number of States Required for Execution

Addressing || G Instruction Format No. of
Mode & 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 9 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
21
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Instrukce MOV.W R1,@adresa
» Kod je dlouhy celkem 6 bytt.
« Pred z4pisem operandu 1 MC ,,pfiprava EA* = Cte se dalsi instrukce.
* Provedeni = zapis word do paméti.
» Pii 8bitové sbérnici vyzaduje kazdy MC pro ¢teni/zapis word dva ptistupy
do paméti
MOV.W R1,@00203314
I Cteni Cteni Cteni Priprava
6B 002000 1.¢ast 2.¢ast 3.¢ast EA Zapis
= ¥ T ¥ T ¥ T b [ «
20 1. MC 2. MC 3. MC 4. MC ,
Dalsi
33 E instrukce
14
/—\/
22
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Instrukce MOV.W R1,@adresa

Cteni Cteni Cteni Piiprava
1.¢ast 2.¢ast 3.¢ast EA Zapis

L 1 ¥ ¥/ D | E

1. MC 2. MC 3. MC 4. MC
Dalsi

|I| instrukce
I I I I I I
¢ TR

A20-A0D 02000 luzom uzooz]uzoua uzooalozuus 02006 ]ozoor 03314[ 03315

o [] J -

68 A1. 00 20 33 14 7? 7?7?RIH RIL!

S50 I Cs0

Instrukéni cyklus =4 MC = 24 takta = 960 ns / 25MHz
...............:‘ ’
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Instrukce MOV.W
Operand Format and Number of States Required for Execution
i 1
Addressing | ) ) . Inslruclm.n Format - ) | No. of
Mods: | remonic) ‘Operandy fstbyte | Zndbyte | 3rdbyte | 4thbyte | Sthbyte | Gthbyte | 7thbyte | Binbyte |States
Register . %
indirect MOVW Rs. @ERd B a9 [tlerd: rs [ 2
Regtor Rs, |
indiradt MOUW | g6 Eray| 6 F [Tierd 15 | disp 3
with
dipace | Mouw | o sroery| 7 B oe 0|6 B A disp 5
Register
indirect A
with pre- MOV W Rs, @-ERd ] D |tierd: rs 3
decrement
MOVW | Rs,@aat6 | 6 B | 8 s abs 3
Absciute
address
MOVW | Rs.@aa32z | 6 ' B | A s abs 4
Instruction 1 2 3 4 5
MOV.W Rs.@(d:16,ERd) R:W 2nd RIW NEXT WW EA
MOVW Rs,@{d:32, ERd) R:W 2nd R:W 3rd R:E 4th R:W NEXT W:W EA
MOVW Rs,@aa16 R:W 2nd RIW NEXT WW EA
MOV.W Rs.@aa:32 R:W 2nd RiW 3rd R:W NEXT W:W EA
MOV.W Rs,@-ERd R:W NEXT Internal operation,|W:W EA
1 stata
MOWV.L #xx:32 ERd R:W 2nd RIW 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 RWM 3ed R:W NEXT R:W:M EA R:W EA+2
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DIVXS.W RIL1,ER0

Instrukce DIVXS

RI1,ERO

¥ ]

|

D

g/

1. MC

2. MC

[ o] 2] 3] e s -

ILMC

/\/
G s e —
DO I I I HERREEER
10 .
005434 | 005435 4 7 =
— A20 - A0 005432 | 005433 005436 l00543
CSx
Cykly E1 —E19 — ] 1 ]
nevyzaduji piistup =
do paméti = trvaji HWR
jen 1 takt CLK mis-os —{—{——{—1{! :
X 01 Do | 53 10 7? 7 :
. b
Instrukéni eyklus = 21 MC = 31 taktu
=1240 ns / 25MHz
25
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Operand Format and Number of States Required for Execution
Addressing . Instruction Format No. of
Mnemonic | Operands '
Mode 1st byte 2nd byte 3rd byte 4th byte 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 2nd R:W NEXT Internal operation, 19 states
DIVXU.B Rs.Rd R:W NEXT Internal operation, 11 states
DIVXU.W Rs,ERd R:W NEXT Internal operation, 19 states
EEPMOV.B RW 2nd R:B EAs “1 R:B EAd *1 R:B EAs 2 W:B EAd *2 RW NEXT
EEPMOV.W RW 2nd R:B EAs *1 R:B EAd *1 R:B EAs "2 W:B EAd *2 R:W NEXT
EXTS.W Rd R:W NEXT Repeated n times*3 ——
26
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Univerzalni sbérnice (1)

» Sbérnice procesoru H8S je pouzivana jen pro tento typ
procesoru (tzv. proprietarni sbérnice).
 Jiné procesory (Pentium, Power PC, ARM, MIPS, ColdFire, ...) maji
téZ jinou sbérnici.
» Univerzalni sbérnice (PCI, VME, AGP, PC104, ... ) :
— Jsou navrzeny bez zavislosti na konkrétnim typu procesoru.

— VEtSi univerzalnost.

— Pro pfipojeni procesoru, paméti a perifernich obvodi jsou obvykle
nutné doplikové obvody.

27
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Univerzalni sbérnice (2)

o Univerzalni sbérnice (PCI, VME, AGP, PC104, ... ) :
— Jsou navrzeny bez zavislosti na konkrétnim typu procesoru.
— Vé&tsi univerzalnost.

— Pro pfipojeni procesoru, paméti a perifernich obvodil jsou obvykle
nutné doplitkové obvody (,.glue logic®).

Univerzalni sbérnice

Adaptér Adaptér Adaptér

Procesor Pamét’ 10 radice

28
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