8. ELECTRICAL SPECIFICATIONS

Thermal condition

In terms of temperature characteristics, forced air cooling 1is

assumed. Forced air of at least 1.5m/s is required the
worst condition. This may depend on Pertinent conditions.
Absolute Maximum Ratings (Ta=25°C)

Parameter Symbol Conditions Rating Unit
Supply voltage Vob -0.5 to +7.0 v
Input voltage Vi* -0.5 to +7.0 v
Operating temperature Topt 0 to +70 °C
Storage temperature Teta -65 to +150 °C

% ¢ Vi is allowed to be up to -3.0V, if the pulse does not exceed

15ns.

Note: Never ground any output.
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DC Characteristics (Taz=0 to +70°C, Vpp=+5V+5%)

25MHz 33MHz
Parameter Symbol Conditions Unit
MIN. MAX. MIN. MAX.
High level output Vop=Min.
vol tage Vou 3.5 3.5 v
1 on=-4mA
High level output Voue Vop=Min. 4.0 4.0 v
voltage*3 lon=-4mA
Low level output Vop=Min.
voltage VoL 0.4 0.4 \
IoL=4mA
High level input Viu 2.0 Vop 2.0 Vop v
vol tage +0.5 +0.5
Low level input Vio -0.5 0.8 -0.5 0.8 A
vol tage*?
High level input Vius 3.0 Voo +3.0 Vop v
voltage*? +0.5 +0.5
Low level input ViLs -0.5 0.4 -0.5 0.4 v
voltage™?
Supply current Ipp Vop=5.25V 850 1000 mA
Ta=70°C
*]: Vi 1is allowed to be up to -3.0V, if the pulse does not

exceed 15nS.
*2: Vius and V;.Ls are applicable to the Clk2xSys, Clk2xSmp,
Clk2xRd, Clk2xPhi, and Reset pins.

*3: Vonec is applicable to the Run and Exception pins.
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Leakage Current

Parameter Symbol Conditions MIN. MAX. Unit
Low level output lozL Vop=5.25V -100 +100 uA
leakage current V=0V
High level output lozu Vop=5.25V -100 +100 uA
leakage current V=5.25V
Low level input Iip Vop=5.25V -100 +100 uA
current V=0V
High level input Itu Vop=5.25V -100 +100 uA
current V=5.25YV

Test Conditions for AC Test

Parameter Symbol Conditions MIN. MAX. Unit
High level input Viu 3.0 N
vol tage
Low level input Vio 0.4 A
vol tage
High level input Vius 3.5 v
vol tage™
Low level input ViLs 0.4 v
voltage™

% § Vius and V;rs are applicable to the Clk2xSys, Clk2xSmp,

Clk2xRd, Clk2xPhi,

CpBusy,

and Reset pins.
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Capacitance (Ta=0

to +70°C,

VDD=+5Vt5%)

Parameter Symbol Conditions MIN. MAX. Unit
Input capacitance Cin 10 pF
Output capacitance Cout 10 pF
Load capacitance CLa 50 pF
Load capacitance” CrLase 10 pF

% ¢ Cranm is applicable to the Exception, Run, CpBusy, CpCondl,
and CpSync pins.
AC Characteristics (Ta=0 to +70°C, Vpp=+5V+5%)
Remarks: 1.5V is used for all timing levels.
25MHz 33MHz
Parameter Symbol Conditions Unit
MIN. MAX. MIN. MAX.
Clock high TexHi ah *2 8 6 nsS
level width
Clock low TCkLov *2 8 6 nS
level width
Clock frequency Texp 20 100 15 100 nsS
Clk2xSmp Delay Tpss 0 Tgxg.l 0 Teye nS
(vs. Clk2xSys) 4 4
Clk2xRd Delay Teye Teve
(vs. Cl1k2xSmp) Tors 0 4 0 4 nS
Clk2xPhi Delay - Teye - Teye
(vs. Clk2xSmp) Tors ° 4 4.5 4 ns
*]1 @ Teye = 2 X Texkn

*2 2 tr, tf S
tr, tf =

5ns: 25MHz operation;

2.5ns:

33MHz operation
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Run Cycle Parameters

25MHz 33MHz
Parameter Symbol Conditions Unit
MIN. [ MAX. | MIN. | MAX.
Data enabile ToEn -1.5 -1.0 nS
Data disable TDDls -0.5 -0.58 nS
Data valid Tovar 3 2.5 nS
Load capacitance = 25pF
Write delay Twrp1y 3 3 nS
Data set up Tos 6 5 nS
Data hold Ton -1.5 -1.0 nS
Access type (1:0) | Tacry 5 4 nS
Access type (2) Tar2 12 8.5 nS
Load capacitance = 25pF
Memory write Tmwr 0 18 0 8.5 nS
Address valid Taval . 3 2 nS
Exception Texc 0 5 0 3.5 nS
Interrupt set up Tints 7 5 nS
Interrupt hold Tintnu -1.5 -1.0 n$
CpBusy delay TepBusy 10 7 nsS
CpCondl delay Tepconan 25 17 nS
Fpint delay Troint Load capacitance = 25pF 25 19 nS
8-5
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Stall Cycle Parameter

25MHz 33MHz
Parameter Symbol Conditions Unit
MIN. | MAX. | MIN. | MAX.

Stall address Tsaval 20 15 nS
valid

Access type Tsacty 18 9.5 nS

Load capacitance = 25pF

Memory read Tura1 18 9.5 nS
initiation

Memory read TmraT 5 3.5 nS
termination

Run termination Tser 0 10 0 8 nsS
Run initiation Trun 0 4 0 3 nS
Memory write Tsmwr |Load capacitance = 25pF 18 9.5 nS
Exception valid Tagxc 15 9 nsS

Reset, Mode Parameters

Parameter Symbol Conditions MIN. MAX. Unit
Reset pulse TReset | Tcyc= 670S 200 us
width

Teye267nS 3000 Teyve
Mode set up TMoaes 20 Teye
Mode hold Tuod.H 0 nS

*: Teye=2XTckp
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Load Coefficient (delay time for a given load capacitance)

Parameter Symbol Conditions MIN. | MAX. Unit
Load coefficient CLD 0.5 1 ns/25pF
Timing Chart
Symbols in the table below are used in the following
charts.

Symbol Meanings

D Data

I Instructions

! Unused data

# Invalid data

Data: | D (31:0), DP (3:0)

Tag: | Tag (31:0), Tag P (2:0), Tag V
AdrLo: | AdrLo (17:0)
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Phase Clock

Each input/output signal timing for the Vkr3600 can be adjusted by
the phase differential of the 4-phase clock.

Y A U e W e U e W
s _ [T\

cuzer | Y an N

[ S et T"

s / \

PhiOut \ /7 .
Adrlo 1Ad X DAd x 1Ad X Dpad

Phase ' 1 I 2 I
Clock

Clk2xPhi _/—_\_—/——\‘ / \ / \
SR Y Y e N e N

cuzssas [\ TV e e
Clk2xSys / \ / \ ’

T,u, e

Tong = e

TD'I—- ———
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Cache Timing

Instruction ] Store | Load
Phase | 1 |

2
s / \_
e

. -
T\ / \_ /
AdrLo: ad X oad X id X Dpad X 1Ad

AccTyp(1:0) Size x Size x Size

N

AccTyp(2) \ / \

Tag: ﬂm x Dout Iin @

DClk O\ / \ /
! Ty —~ Ty b
IRd \ / \ / \
- Tay b
f-T,,, —
DRd
—l Ty e
e Tyyy =l
Dwr \ /
= Tore
-’4 Tome '-" —’l Teme "—
Phase ] 1 l 2 | ) 2
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Power ed

Single Word Data Transfer - Beginning of Stall

Cycle Run | Stall | Stall ]
Phase | 1 | 2 | 1 | 2 |
Syow / \ / |
"“ Tsn—.{ “_Tln —.{ .
P \ / —\ /
AdrLo: ad X X Read Address(17:0)
}‘__— Tyave __-l
AccTyp(1:0) X X Data Cache Miss
F TS‘CY‘ ‘Jl
AccTyp(2) X X Cached/UnCached
}"_ Taacry ——"l
Data: 3 ‘, llin ,‘
Tag: 3 { tn ) { X Read Address(31:16)
_.I “‘-Taou —.'l }_-Tﬂln
— T, b= - bTov
m \____ [
— T, boTyys ~
XEn
MemRd \
l'.— Tuna —]
CpCond(0) \ / \ /
b= Toy — b Tos —
—~ T — T
'-4 Tgu I"' _.' Tsu l‘-
RdBusy /
b Tgy =
—= | Ton
— o b=
Phase | 1 | 2 1 2
8-10
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Single Word Data Transfer - End of Stall

Cycle | Stall T Fixup ! Run
Phase | 1 { 2 | 1 | 2 |
S / A\ / \_
D — b= Ty =
P / \ / \
AdrLo: Read Address(17:0) X pad X ad X pad
AccTyp(1:0) Data Miss L DACTy x
— T, ] Teen
AccTyp(2) Cached/UnCached j /_\
- =T, - =T
-
-~ 1, b Tos =
-~ =T
| T =
Tag: Read Address(31:16) X tewt = Y Doutj_E
- | T,
- T - |,
| b1, | b T,

_-i'r“"- '.{Tn!"

Rd \

XE 4
-~ 1, k= b Tope =
MemRd /
- T
RdBusy 1
b T, —
~ T,
~ Ty b
m. \ 7
— Tunar
] Toe b= —| Tome b
Phase 1 2 I 1 l 2 I

*: This signal becomes active in a cached area. In a uncached
area, this signal does not become active.

8-11
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Single Word Instruction Transfer - Beginning of Stall

Cycle Run | Stall [ Stall |
Phase | 1 l 2 | 1 I 2 I
SysOut / \ / \

l—- _ﬂ-—l L.- T!n _.l
PhiOut \ / \ /
AdrLo: ad X X Read Address(17:0)

AccTyp(1:0) X X Instruction Miss
[L_f T!ACT' :
 AccTyp(2) X X Cached/UnCached
1 T |
| Sl SACTY 1
Data: N { 1n )
-t ) Wi 4
Tag: :> —( n ) { X Read Address(31:16)
= “—Tumn _-I }‘- Tow
—f T | - -Tow

|

XEn
MemRd \
I‘_T-n —.‘
CpCond(0) \ / \ /
"_Tn: _"I i‘_ T“ _-‘
— |, —=| | T
—.i Tome “- _.l Tsme }‘-
RdBusy
I"-Tos —’l
— T,
—f Ty fo—
Phase | 1 | 2 1 2
8-12
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Single Word Instruction Transfer - End of Stall

Cycle | Stall ] Fixup | Run
Phase | 1 | 2 l 1 | 2 |
Sric / —\ / —\
" b Toued
PhiOu / N\ / \
Adrlo: Read Address(17:0) X pad X 1ad ~ X DAd
AccTyp(1:0) Instruction Miss 7 DACTy L
1 - Toery ] f=Ten
AccTyp(2) Cached/UnCached \ /\
~ | T - f=Tim
= =
b Toy ==
i ol O
— Tome =
Tag: Read Address(31:16) X dout Y Uof)—E
—{ T
- T - T
— b= Tonu —~ T,
i Tas = o Te =
R \________

b L;_/
_.{ TIC }_— Tl 347 -—'l

MemRd /
e P
RdB; 1
L
B T O
— T, b

T \ 7
- - Teee,
] Ty b o Ty -

Phase 1 l 2 I 1 I 2

*: This signal becomes active in a cached area. In a uncached

area, this signal does not become active.
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Data Block Transfer: Stall - Refill

Cycle | Stall | Refill [Refill
Phase l 1 ’ 2 l 1 I 2 l
570w / \ / \_

T, b= Taye—]

Phisut /

—
O\ _
AdrLo: RdAd(17:0) _ X_ Dado X DAdK X__ DAd1

AccTyp(1:0) Data Miss

AccTyp(2)

Data: \ Din /
}'- Tos —-‘
——‘ "‘“ Ton
] Tyme |

Tag: Read Address(31:16)
DRd

MemRd
RdBusy —\
boToy —=]
"’l '-_ Tou
—f T b
W -/

*l F_T'.‘l
—’{ Teme l"- _"" Tyme l‘-

Phase | 1 2 1 | 2 |
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Data Block Transfer: Refill - Refill

Cycle [ Refill Refill |Refill
Phase | 1 l 2 1 ’ 2 |
Sysout / O\ / \

b T,,, = 1, =]

PhiCut / S\ / \
AdrLo: pad X oak X oawr1 X DAdK X Dadi+2

AccTyp(1:0) Data Miss
AccTyp(2)
. [ on { om \
Data: ~{ Din Din
L‘_T” —'{ "‘_TDI "l
—.' l‘_rou _"{ l""Tbn
—-{ T"“ l‘_ —’J Tsm ;‘—
Tag: Read Address(31:16)
DRd
= 000 N\ /
— Tae' bo— L'_T’Yl "‘ —’l Tae "— "_T:n -{
MemRd
RdBusy
W \______/ \___/
e Taa - =,
——{ TIM. "— —.'* T"" l‘_ —" Tsu l"— —.‘ Tlm- }‘_
Phase I 1 I 2 I 1 | 2 l
8-15
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Data Block Transfer: Refill - Stall

cycle [ Refill | Stall | Stall
Phase l 1 | 2 [ 1 I 2 |
Sysoout / A\ / \
;"—Tsn _” ;‘- TSn -,4
PhiOut / \ / \
AdrLo: DAdJ X DAdK X  DAd X DAdK X DAds
AccTyp(1:0) Data Miss
AccTyp(2)
Data: -{ =Din ) Din
e Tos —] b Tos =
——{ ‘-— Tow ""{ "" Ton
—"l Tsm L‘— '—’{ Tsml I“_
Tag: Read Address(31:16)
DRd
XEn

—=f T, f— b T

MemRd
RdBusy
b Tou
e ™
—.{ T,,,,. “_
w0 v/

—.| F_ Tll"

o Tae e Tom
Phase | 1 | 2 l 1 2
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Data Block Transfer: Refill - Fixup

Cycle
Phase

SysOut

PhiOut
AdrLo:

AccTyp(1:0)

AccTyp(2)

Data:

Tag:

Rd

DRd

MemRd

RdBusy

DWr

Phase

Power ed by | Cm ner

Refill | Fixup

/ O\ /

DAdN-1 X pagk X DAJK

Data Miss 1 DACTy

— e Toe, ] Ty,
L [ X
- =T, | Tayy b
A ED ST € . "
P Toy ] T,
— T,
] Ty b
Resd Address(31:16) hut‘)—L xDoD-—E
| fTo,
— 1, - T,
— b= Ton —] f—To0u

— T | — Tae

I\

—-—-IT.."-— "_Ttn-{
/
— | T,

o] Tyme | ——IT....I-—

N :
8-17
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Instruction Block Transfer: Stall - Refill

Cycle Stall | Stall | Refill ]
Phase | 1 , 2 } 1 ’ s I
SysOut / \ / \
}"- Tsn _.i |'<— T‘"' _’{
PhiOut \ / \ -/
AdrLo: RAAd(17:0) X Ao X 1AdK X 1Ad1
AccTyp(1:0) Instruction Miss
AccTyp(2)
Data: { lin )
*‘— TD! _..l
T
= Ty b=
Tag: Read Address(31:16)
IRd
XEn

__ / |
—.{ Tll r‘_ f‘- TSY‘ --{

MemRd
RdBusy ‘ﬁ
—To,
— T
] Ty -
e \_ / AW

— e Tueew
_'—* T!an i‘_ _..’ Tsm }‘_

Phase 1 | 2 ] 1 | 2 I
8-18
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Instruction Block Transfer: Refill - Refill

Cycle Refill]| Refill | Refill ]
Phase [ 1 | 2 | 1 ] 2 ,

Sye0u / A\ / __

b= 1,,, — b= Ty —
e \ / \ /
AdrLo: X kX ma+l X sk X iadez

AccTyp(1:0) Instruction Miss
AccTyp(2)
Data: { In )= -\ lin /
N/
L‘—Ta: —] I"'_T“ ——‘
——l l‘— Tow —.l }‘_ Tou
_"‘I Tln- i-'_ _—i Tl"" "_
Tag: Read Address(31:16)
Rd
= n______ / A —
~ T e T, - T b b Tos =
MemRd
RdBusy
W \ / _  / -
""l }‘_ T\vun —’{ !-_ Tunen
A T b A T T e T e
Phase | 1 | 2 I 1 I 2 l
8-19
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Instruction Block Transfer: Refill - Stall

Cycle Refill ] Refill | Stall
Phase l 1 l 2 I ! |
s / \ /
l‘_T," "I i——T," "'l
o T\ / \ /
AdrLo: 1ad1 X 1AdK X ma+1 X 1Ak X
3ccTyp(1:0) Instruction Miss
AccTyp(2)
Data: { zlin )~ { !ln Y-
) Sl N/
b T, —4 b T, —
— T, -~ T
_—{ T!m’ "-— _.‘ Tome }‘_
Tag: Read Address(31:16)
R4
- 1, o Ty =] - T, P
MemRd
RdBusy / 1
""_Tos —’{ lﬂ—T,, -—l
— T, — T,
— Tome f— —f Ty
IWr \ /
_.I I‘_T'I‘,
—] Ty | —f Time =
Phase I 1 l 2 1
8-20
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Instruction Block Transfer: Refill - Fixup

Cycle TRefill] Refill I Fixup ]
Phase ’ ] ] 2 [ 1 l 2 ,
Syeou / L / |

-
PhiOut \ / X /
Adlo:  1AaN-1 X 1AdK X IAdK X DAd X 1Ad

AccTyp(1:0) Instruction Miss x DACTy
_.{ }‘—TACYY
AccTyp(2) —L
—~ .
: in
Data: —( 1 ) X ot BDESD
‘-._ Tos —..| ——! }'-_ Tou
- b7,
_—! TSMD }‘_
Tag: Read Address(31:16) x lov.r)—( x Dout )—
——I “— TB(M

—-‘ "_TDVN _—.l I‘—TDV.I
— - T —| —To,
| T = —~ T

Rd \

XEn
— Ty f— T, =]
MomRd /
— =T
RdBusy
..,
— Ty b— ~ Ty b
Phase l 1 I 2 I 1 l 2 |

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



Instruction Stream: Stall - Fixup

Cycle Stall | Stall [ Fixup }
Phase | 1 | 2 | 1 { 2
Sre0 / \_ / \
b Taye =] b Toys —
Mo T\ s —\ s
AdrLe: RdAd(17:0) X ado X DAd X 1Ad1
AccTyp(1:0) Instruction Miss x DACTy
- T,
AccTyp(2) —\
- T,
Data { in y— X Dout Y
b Toy —
- b,
= Tyme b=
Tag: Read Address(31:16) X lowt »— X Dout y}——o
— T

-~ T, - |1
— b= Ty = b= Toon
—=f Tpy = - T. —

IRd

XEn
—~l T, l— b Ty~
MemRd
RdBusy \
bo—Tos —=
_-—l l"—Tu..
| Ty f—
— T,
e L ~ Tome o
Phase 1 | 2 | 1 | 2
8-22
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Instruction Stream: Fixup - Stream

Cycle Stall | Fixup | Stream

Phase ] 1 l 2 l ] | 5

S / N\ / \

b Tas T,

v \ / A /

AdrLo: adi X DAd X g+l X DAd L 1Ad]+2

AccTyp(1:0) Miss X DACTy X DACTy

—’i }‘— Tncn _.f I"_ TAcn
AccTyp(2) \ / /
—’I F'"" Tars _.i l"— Tarz
R s D o i =z S
F‘— Tos "'.l L’_ Tos "'I
—f T, —{ |,
— Tyme }"— _.i Teme }‘—

Tag: Ad(31; 161@:3—( X Dout Y=t D™

— Tou - |1,
- e, —-l =T — 1,
] b1, —{ b Toon —{ b T,
— T, | -~ T, b —{ T, =

Rd
w \_____ / N/
—~ T, f— —T,,, = — T P— =T, ]
MemRd
RdBusy

Phase | 1

N
—
[N
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Instruction Stream: Stream - Stream

Cycle Stream| Stream [ Stream ]

Phase | 1 | 2 | 1 | 2 ]

s / \ / \
l"—’r!n_.'l I‘_T”'_.I

P \ / \ /
AdrLo: 1aa; X DAd X ma+r X pad X IAd]+2

AccTyp(1:0) pacty X DACTy X DACTy
— =T, —= = Tacn
AccTyp(2) x \ /_\
—- T, - T
Dot G oo —) e
b Tpy —od [
- T, ] T,
—-4 Tsm- “" "—‘ T"'” I"_
Tag: —( X lout )—( X Dout )—( X lout ) { Din )=
—’l “-Tn(n -—l F-_Tu:n _-'{ 'l-_Tun }‘ T°‘ _’i
_" l‘-Tuvn —" l_- TUVO‘ —.'l }..—T'"" -,{ l-._T""
- b T, a1 = b Toou — Timo b=
"’l Tlu }'-_ —"{ T" F‘_ _-{ T“ "-_
Rd
DRd
— T, “— - Tsn"{
® O\ /
_'-' Tu }‘— l‘_T!n "l —’{ T“ }“— i“—Tsn"'J
RdBusy
Ty, — e Tre

DWwr \ /

Phase 1 I 2 | 1 2
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Instruction Stream: Stream - Stall

Cycle Stream] Stream | Stall ]

Phase | 1 | 2 | ) | 2 |

SysOut / 1 / \ —
"‘-T”, "'.l I-_T!n -"

PhiOut \ / \ /
AdrLo: aar X pAd X' a1 X X 1Ad;

AccTyp(1:0) pacty X DACTy - X X Reserved

— "—Tnn I’°_ Tsacry _’i
AccTyp(2) x / L
—"i "‘_ T", l'_—Tucu _;L
Data: Slin { =
ﬁ_,;g tlin
=T, — = A
—] T, —~ =T
! Toms fm | Tome
Tag: ——m j‘ x lout H x RdAd(31:16)
—f e Toen an Totn —-'l Ton
- T, — T, ] —T,.
—] b= T, = |- T,
- T, b= —{ Tu b

IRd

XEn \ /

i Ta b= F=Toys —f

MemRd
RdBusy
S -
— T,
] Ty o
— Tusar
— Ty | = Ty b
Run /
fo—1,, —]
Phase | 1 l 2 | . l 2
8-25
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Instruction Stream: Stream - Refill

Cycle Stream| Stream [ Refill

Phase | 1 ’ 2 ! 1 , 2

SysOut / L / \

mod O\ / \_ /

AdrLo: 1ad] X pad X o X 1Adi+2

AccTyp(1:0) DACTy L DACTy X X Reserved
—-l l‘— Tacry l‘_ Tsacry —-I
AccTyp(2) x / \ x
-’{ f— Tarz f— Tsacry '—-‘
Data: (i ) — = )
l‘_ Tos —" }—— Tos —’I
—- 1, i
o Ton b o T
Tag: —(:@ { X fout X  ad@uie)
' _.I "‘ Totn _’{ I"_ Toen "" f‘_ Toen
—] }-— Tove —" foe Tove —] '"- Tove
_’{ l‘— Toois ——l "— Toors
"'.4 Tlﬂ "_ _’i Tl- '-'—
Rd
XEn
_—l T“ I.-_ F‘_ T!n ——l _—{ Tn l‘_ "_ Tsn_.*
MemRd
RdBusy
iwr \ /
— Tuner - T
! T o T e e Ty e ] Ty b
= /
“-_ Teu __.l
Phase | 1 ] 2 l . ] )
8-26
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Instruction Stream: Stream - Run

Cycle Stream] Stream [ Run ]
Phase | 1 , 2 | ]

St / —\_

PhiOut \ / —\
Adrlo: 1AdN- 17 DAd x 1Ad K

AccTyp(1:0) DACTy X DACTy X DACT
——" }._TACVY _-l }"_ TAC'H -
AccTyp(2) x \ /-\
——I (- Tarz "" }"' Tarz
Data: { n ) { X Dout Y= { Y { -
e /—\ / —\ I/ A\ D)
}.‘_TDI -l
~ T,
Ty b=
e D~ oo ———)—
in Din
—.—{ “— DEn -‘1 }‘- TDIA '-_ T” ’i }‘—TDS _—i
—.4 }‘_- TDVH —-l ,__ TDVH —.{ "_ TON —..{ }‘—TDN
| = Top — b= T, = Ty po- ] Ty b

——{T.‘I‘ _.|Tnl'_

Rd
—.l Tl- }‘_ }-T," -.l
DRd
i T, b ., =
XEn

MemRd /

T,
- ..,
= Ty b — T, b=
Dwr \ /
- |1,
- T, b= | Ty |
Phase 1 | 2 | ) 5
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Write Timing: Run - Stall

Instruction Store | Store { H
Cycle Run | Run [ Stall ]
Phase 2 | 1 ‘ 2 | ! l 2 l
s / \ W, —\

PhiOut \ / \ f
AdrLo: 1ad X pad X 1Ad X X WrAdr(17:0)

“_ Tsum_-'l
AccTyp(1:0) DACTy X DACTy X X Reserved
- "- Tacry *‘—— Toacry —’{
AccTyp(2) [\ / X
_.f l‘_ Tm : }"_Tucry _"{
e ow Y n X oo —— i >
Tag: Dout ) j\ lin } ( X Dougjf \‘ lin ,L
‘.l "“ Toen
_.1 ,‘- TDVII
-.i "'-Too-:
- T, b~
DWr* \ /
_-—, k_.-I."GIY

_—' Tsmn !-_ _-i Tsmo }‘-

e M\ /

= Tuwr b (R Sy —
WeBuay A
S
— |1,
= Tine b
Phase 2 1 | 2 I 1 2

: This signal becomes active in a cached area. In a uncac.cd

area, this signal does not become active.

Powered by | Cnminer.comEl ectronic-Library Service CopyRi ght 2003



Write Timing:

Stall - Fixup

Instruction| [

Cycle

Phase

SysOut

PhiOut

Adrlo:

AccTyp(1:0)

AccTyp(2)

Data:

Tag:

DWr

MemWr

WrBusy

Phase
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[Execution
[ Stall | Fixup | Run
l ) | 2 | 1 | 2 |
/ T\ / L
po—T1,,, - b1, =
/ T\ / \
Write Address(17:0) X DAd X Ad X Dad
Reserved 1 DACTy x
—- b1, - T,
\ [
_-{ }"—Tut _’{ “-le,
o lout Dout Din
{ lout Dout Din
-{ I"- Tow —"l "‘_ Tot
-~ =T, - ..
—.| “ TDD:I _.l ’- TDDiI
- T, b - 1,
—~ T, - |1,
-/
T, —
- e,
| Tome b
1 | 2 1 2



Write Busy Retry Timing: Fixup - Stall

Cycle  Stall | Fixup | Stall

Phase | 1 | 2 | 1 ] 2

S0 / \_ / —\

l‘_ Ten —’i "_ Tsys _"

PRiow \ V4 -\ /

Adrlo:  wradr X pad X [Ad X X WrAdr(17:0)

"‘_— Tsnv-a _—.|

AccTyp(1:0) Resvd x DACTy x Resvd

_—.{ }-o— Tacry I Tqacry ~{

Data: —-( X Tout )—( KDout tin

Tagg =——={ X lout —{ M“‘P—@

-~ T, - T
- |, - b=Tow
= b= Too -~ b= o,
-~ T b - T b

MmO\ /

—-{ l‘- Tawe ‘_—T,.., _"
WrBusy \
l‘_ TU‘ ——{
—~ e,
= Tome |
Dwr
Phase I ! l 2 1 2
8-30
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Coprocessor Interface Timing (Coprocessor Load/Store)

Cycle Run | Run l Run )
Instruction ] Coprocessor store I Coprocessor load ,
Phase | 1 I 2 | 1 I 2 I

s / \ / —\
}"_Ttn——{ "—Tsy-_’{

PhiOut \ / 4\L4, /
Data 0 (" X Dowt ) — i ) —( o )—

—-—I "-Tnu |"_Tn|_’l I‘—Tns—-‘i
_"' "“— Tpvy —.{ }"'— Tou —-| l‘_ TD"

Run

Exception: Int Gr2M 1 ExclW X Int Gr2M 1 ExclW x Int Gr2M
- '_’! Tene |"— —-I Teae I-_

CpBusy / \ / \ /_

CpCond(1) X X FpCond X X FpCond X:
#‘ Tc-cml { —-, l'—
Tml
ol X X Fm X X e X_
}‘; T'ﬂnl : '—-T{ |‘_
Phase 1 2 | 1 2 |
8-31
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Coprocessor Busy Timing: Run - Stall

Cycle Run | Stall | Stall

Phase | 1 ’ 2 | 1 |

S0 / \ /
=T 1.~

PhiOut

/ L /

A
AdrLo: 1ad X X Read Address(17:0)
|
I
-

Acc Typ(1:0) X Reserved
TlAclv '{
Data: 3 { lin )
..1 TDO'!
—.'l Taa l‘_'
Rd \ /
——I Tae |"_

Run /
"'— Tsu ——'{

Excepuion IntGr2M 7 / \ J

o Ty =
o T e ] T f—

CpBusy / \ / \ / \

'—-‘ Teonuny I"'_

Phase l 1 I 2 l 1 l
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Coprocessor Busy Timing: Stall - Fixup

Cycle | Stall ] Fixup | Run

Pase |0 | = || .

Sy / -\ / S\

n-“
PhiOCut / \ / \
AdrLo: Address(17:0) X  Dad X 1Ad X Dad

AccTyp(1:0) Reserved 7 DAcTy 7
_"i ,‘_ Tacrs —.{ l.» Taery
Data: ,L x Jout H LDouw

Tag: LXIO\.\H 7 Douw

R —
—~ T — |},
_‘I}"_Tnou —.'l"'_.roou
— T T

For N\
~ .

—~ Tue = ] T —

oy T\ | U S
— Tomy — e p—

ol X wm X
] — -

TI’MM

T

Phase 1 2 1 | 2 |
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Coprocessor Busy Retry Timing: Fixup - Stall

Cycle  Stall | Fixup | Stall |

Phase | 1 | 2 [ 1 [ 2 |

T / \_ / \

PhiOut \ / \

AdrLo: Adar X DAd X Ad X X Adar
| -
|

AccTyp(1:0) Resvd X DAcTy x Resvd
_"'4 ,"—Tury !‘ Tucrv 4
Dater:  ——( X lout = X Dout}-—-@

Tag: _< x fout )—L X Dout in

—’I ]"—TM-" _—l "'_'Tou
S e (T
—.' I.‘__TOVN —..{ l-_'TUDII
— T f— . =

m .
S —
}"_—T“———{

Exception / \

e Tipe—~ T —

CpBusy J \

o X P X
__;

T

Phase 1 2 | 1 2
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MP Stall Entering from Run

Cycle | Run | Stall [ Stall
Phase | 1 | 2 ] 1 | 2 |

Srev / L / \

D — b T,,, =
e / \ / \
CpCond(3) _/
po— Toy—d
—{ T,
~{ Tyme b
Run /

DAd \ /

DWr \ ;

Phase 1 | 2 l 1 | 2
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MP Stall Entering from Stall

cycle | Stall ] Stal l [Stali
Phase | 1 | 2 | 1 | 2 |
e / \ / \
b T1,,, p— Ty
vom / \ / _____
CpCond(3)
o oo
T,
—= f—r,.,
fan
BRa
DWr \ /
Phase 1 | 2 | 1 2
8-36
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MP Stall Entering from Fixup

Cycle [ Fixup | Stall

Phase | 1 | 2 |

—]
PhiGut J( ‘1\

CpCond(3)
b Tpy —
~ 1,
—.' Tlm "—

Run

DRd

DWr \ ’

Phase 1 |

37

o
1
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MP Stall Read and Invalidate Timing

Instruction I Cache read l Cache invalidati

on

|
Phase | 1 l 2 l 1 \ 2 I

Sya0ut /[ L / —

—.{ l‘-TDDu
— T,
| =T
i T e
DClk J \ / \ J
—f Ty b= —~ T b=
DRA \ /
— Ta b
b Ty
Dwr \ /
- e Ture
- Ty b= | Tyme F=—

CpCond(3)

CpCond(2) / \

Phase 1 | 2 [ 1 2
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MP Stall Timing: MP Stall - Fixup

Cycle | Stall ] Stall | Fixup
Phase | 1 | 2 l ' 2 |
Syiom / O\ / \
b Ty —=] b T,,, —]
o / —\_ / \

CpCond(3) \
S

DRd \ /

Dwr \ )

Phase

—._.—
-:
i—
[ M
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MP Stall Timing: MP Stall - Stall

Cycle | Stall | Stall I Stall
Phase | 1 | 2 | 1 | 2 |
Syiou / \ / T\

-
PRG / -\ / N
CpCond(3) _\

BRd \ /

DWr \ /

Phase | 1 | 2 [ 1 2
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Interrupt Timing

Cycle | Fixup l Run ,

Phase l 1 | 2 | 1 l By l

o / \_ / \

PhiOut \ / —\ /
int Xia x *Xij‘x

b T S -
—.' "_ Tunn ——4 I‘— Tomes
T I'._ —.{ Tome "'—
8-41
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Reset Timing (Reset Input)

Cycle

Phase

SysOut

PhiOut

Reset

JL

AL

L

ALl
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Reset Timing (Mode Selection)

Cycle | Run , Run |

Phase l 2 [ 1 ] 2 l 1 ] 2 I

s m
S w

mode l W cycle l X cycle I
it ~ Xw X X x X
'-—T.,“-—I }<—T,m,-—{
- T, — T
_-'l Tams l'- —-{ Tome l-_
Reset
Cycle | Run I Run l
Phase | 1 | 2 l 1 l 2 l 1 |

sw T\ ——__ —
== A L e

mode Y cycle | Z cycle l
m DED ¢ X=X
l‘-Tm.-DI “-TIMI-.I
—] T -] T,
—-l Tame I'_ _.4 T“" l‘—
Reset /
b 7oy =
—- |,
——l T‘W’ i-_
8-43
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Mode Setting Timing

SysQut

PhiOut

Reset

\

X
) —

uooeH

Mode 1))
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