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28  Instruction Execution Timing

Tk section pressnts V2 processor imstraction axecution times in temes of pracacser cors clock cyrles The
eembar of eperand rafarszces for sach insmuction is enclosed in parumthesss fallowing the mumbez of
processor clock cyckes. Each dming entry is prasented 2s C{R/W) whare:
v C i tha mumbar of procasser clock cyeles. mcludieg all appSeable operand futchas and writes, and
all imtemal corw cycles requirsd to complate the instraction sxscution.
o R i the memaber of cosrand riads |'B.]au-1ur..n.-’1'|‘ ree wired by the mstraction. A eperates
parfomming a read-modifr-write function i dsnoted s |

Thiz saction i=cludas the asszmptions concsruing the fmi=g 'alun: e tha axscution tme datails

281 Timing Assumptions
For ths Sming data precexted iz thi cection, the follownzg assunzptions apply:
1. Thgopsrnd mca'i-:uipn'.iun[l:ﬂj..'.-:-adn:l witk tha opweed m-iﬂ:rnquir d wxisnsion words

arr_p:'hn._ﬂ:uu! of sach i=stnachon axecubes. Thig |n:|:-.s that g CEP dogs not wast for the
fmstrcton fatch pipeline (TFP) to supply opwords and or sxtension words,

1 Tes OEP doss not experiszcs any sequatice-raated pipeling stalle. For V2 ColdFirs processors,
the mest common smampl of this fype of stall invalves cozsecutive sors openation:. excluding
the MOVEM instruction. For all STORE -:mrm:-:. ix.qpr:L[EIi EN), centain hardwana
resonrces wiikin the processor am masked a5 “buay” for twe procescor check cycles after tae fmal
EE-CJ-: cycl of the chore imemuction. [f 2 exbsaquent STORE metrction is ancouztered withu thig
Z-cycle window, it wil ba stalled wntil te recource again beconzes available. Tz, the numinzem
pipains stall mvolving conseoative STCRE operations & 2 cychs. The MOVEM insuction wies
a diffarser sat of resourcas and thic sall dess not apply.
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). Tke CEP comyplesss all menzery acossses witkeons any stall conditioms caused by the memery
nieelf. Thees the oming detedls provided o this section aswems tar an inSnit saro-wit sam
Eemory b attacked o fhe procussor core

4. Al operend dat accesees 2w dligned oo the sams e boundary ac the oparesd size: that i, 16
Ldt opesamds aligned oo (-medule-2 addmecies and 32 bit oparezds alizzed oo (-module-4
addrasss.

If the opsrand alignment fli these guidelines, & in sdseligned. The procsssar cors decosmposss the
enisaligned eparand refarance into a sears of eligned accesses a5 shown in Tabla 2-10

Tabls 2-10. Higallgned Opsrand Aeleranoss

Kbk Addilonal

Kidronef1:0] filza cpeeations iRy
= Word B ] 2710 I raad
e B 104 Il wrik
= Lorg By, Word Byt | 3200 I raosd
W) Nwmka
i Word, Word 2710 I raad
Lo 104 I wrik

282 MOVE Instruction Exacution Times

Tos smmcugon dmes for the MOVE{B,W} msirwctozs ars shown in Tabls I-11, whals Tahla 2-12
peowides thae fimsng for MOVEL
For all mhble: fm this secton, fhe smecmtion ti=e of anoy instructon neing the PC-ralatire effactdve
addrsssing modes ix the sanze for the compasable An-ralaitve mede.
Tha nomemziamre “xxx.wl” rafiars 1o both formac of abeolune addreccing, mxxw and o 1.
Tabke 2-11. Mows Byte and Word Exsaution Timas

Dissdl nation
Souroe

Fix [LLN] [Ax]+ -{Ax] (the by | g ) ()
Cn 1) 1) 1i1) 1[0 1) 0] 1)
£n 1) 1) 1i1) 1[04 1) 0] 1)
&) 1) F14) ) H14) wH) 41 i)
{&n)+ E ]| 1) iy HiH) M) 41iH) Bl
(A 1) 1) i) M) A 1) i)

i) L] F14) ) 4] HH) — —

{d;.&n 1) 41 4j14) e FRET — — —

(oo E ]| 1) iy HiH) - - -

[ 1) 1) i) M) — — —

i o P PR F14) ) 4] HH) — —
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Gimndard Ons Opsr and Irestruc fon - Execarllon Thress
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Tabks 2-11. Mowve B'!'h and ‘Word Exsouton Times [\:‘:'nuﬂu#d:l Table 2-13. One DFﬂﬂrﬂj nistructon Exsouton Thres I:':':ll'luﬂuﬁj]
Déstination ENeaibe Addracs
Houre - _ = - . - L wl Cpoods | <EA-
i) )+ -[x) g bj | (dpAxX ( {mm Fn jAny | i&np | Any | jdigan) |dEARENER | mouw | o
{dp 5T 140 1) A1) 41H) —_ —_ —_ 7] Dn 10 — — —_ —_ _ _ —
LB 1|:|:||'|:|| 5":'|'|I '3-||:'|"|I 50 —_ —_ —_ ﬂﬂ] it 100 — — — — — — —
Table 2-12. Move Long Exeoution Times g | Dw ] W9 - - - - - - -
natl | Do | imd - - - - - - -
Dissdination -
Boure s | Do | @9y - —- - - — — —
Fix (Ax] [Ax]+ ~{Ax] (e b] | HabhrE) | jaow i | emm | — - - - - - - B
on 1i70) 170} 1) 1104 174 20 1) mop | Dn | 109 — — — — — _ —
&n 1) 1i1) 10} 1) 1) a40) 10} b [ e | W30 | w19 | miq [ w1 | g {1 gian | A
[ 1M H1d) 1) HiM) M) 1) M) Blw [ o | 100 [ %19 [ 59 [ w1 | xi9 A1) g |
(A} 1M 1) I HiM) AR A1) i) T E R ECREEE S A Hiay | Ao
() 1M H1A) 1A) M) M) A1) i)
A | 20 i) i) 1) AT _ _ 2.10 Standard Two Operand Instruction - Execution Times
{dAn 20} iy Ay 1Ay HiHj - - - Table 2-14. Twa Operand IMeirucian Exscution Timea
o) 1A BN b 1) 1M —_ —_ —_ Efieciive Adiras
jradil 1M 1) i) HiA) - - - {418 &n
— - — - Dpoodd | <El Ty |ieAn xnSR)
45 I 1) ERE 214 HiM) M) - - ) o | 3|0 I
ol \ LI ! \ Rn {Any | [Anj+ | Rm) 16 PC | (48P C A EF ooLwl | DK
e A1) iA) H1M) - - - v
#2000 I T E0) T - - - IS EE EE B EE EE WA | 0
] ] ] oidl | Dy | — | %) [ &dy [ apd [ apds | 40d) B | —
2.9 Standard One Operand Instruction - Execution Timas adl | ammix | 00 | — | — | — | — — - -
Table 2-13. One Operand Instruoton Exsoution Times addyl | dmmaeas | G | R ) SA) | 3G | A1) H11) —
————— adel | Dybw [ 1ow | — [ — — — — — _
Opeods | <EA= et " wdl | o | W00 | EV0 | S0 | S | A | aam | s | o
Fn Ay | fAnge | ARG | [diEAN) |dEANKNEFR) | aoow | o adl | Dyomas | — | &A1) | &) | 30d) | 300) A i | —
TR EEE - - - - _ — — ard] | emmbx [ [ = [ = - - — — _
rer— o T — — — — — — — ] | wen |00 | — | — - - - — [ W
drb | e | WO® | Wam | an | wan | e 0] | — orl | el W) — ) - | — ] - - — {100
. - YT TR BT BT — — bohg | Dy.sds | @mw | 00 | 4i4) | 400 | 4 E14) a1 | —
o | e | NO [ WO ) O | WO O) O ) alt N behg | Ammmas | 200 | V1 | 4] | 4A) | 4 - - | =
o | e | WO ) WO ) NSO ) WA ) e au) oy ) - bk | Dy=a- | 300 | 447 | 400) | 40A) | a0d) | &y | 40 | —
wiw | D | 109 - - - - - - - bok | dmmesas | o | 404 | 4iH0 | 4iH) | 4H) - - -
T EREEE - - - - - - - boal | Dy.a= | @ouy | &41) | 477 | 400) | 40A1 | &AM ) | —
@bl | Dx | 1o — — — — — — — boal | mm = | @ww | A0 | AA] | 400y | AE = = =
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Tabia 2-14. Twa Opsrand efruction Execution Timea {cantinusd) 211 Miscellaneous Instruction Execution Times
Efisaiiva dddren Tobde 2-15. Mscsllaneous Instrugtion Exscution Times
Cpoods | <Eh Ll PP Efisciiva Addrms
Rn [(An} | [Anj+ | H&n) i oWl | e Opooids | <Ehs
|d1'§;F¢ R PC.GF) An &) [Anj+ 4&nj | g &n) "ﬂ"'".l"hl-'E'F o w Llet
T EER R e e T Inkw | Apdnm |z _ — — _ — _ _
W=l | dmmsa= | 100 | E00 | S00) | 1) | 5 - — [ o nowew | CCADE | 100, - — — - — - -
T T T R T T N G B NN | ®ambo | 100) — = = — — — 1)
ompll [ ammoe [dp [ — [ = [ = | = - - - A
A E I EREDNEEIE I EE N ERED noww | BRDm | 100) - - - = = = —
T E I ERNERECIECIBE L EREE Moww | «a-SR | T0Y) - - - - - — | T
aNal | e D | 00 | 320100 |30 | B | e || — - | - mee | PR | A0 ) — - - — - — —
VLT | e D | B | om0 | oo U0) | w10 | 2B 0] - - - moveml |ceasdlld | —  jlaind | — — | 1n = = =
wrl | Cy.max | 100 | &40 | &10) | a0) | a0 | 4od | &1 | — mowm| |Als<es] — ) tenom | — — | 1nim) - - =
@il | emmx | 400 | — | — | — | — _ — | = acd ) - = = - - - | -
@ | =max | — |0 | — | — | ew | @ | o | — par | < - [aw ] - LM ETE
Wl | =Dk | e | — | — | — | — - — | o pusa o [ — - - - - - -
el | s |00 | — | — | — | — — — | 1o dop | Amm | - - - - - - i ]
moveq | emmiDx | — - - - - - — | 1) rap Amm - - - - - - — 1643
mleE | cmes e | dum | owm | e | osnm [ osnm L &1 ML) rapd 1) - - - - - - -
muuw | s e | sme | som | oenan | osam | osnm L] W | lizpl: 100 — — — — — — —
sl | ooy | dEw | &0 | G0E | sim | sm - - - rapll 1) - - - - - - -
mill | ooy | sem | snm | aom | sam | som - - - unk AL k] = — — = — = =
ol | e | A0U) | HAQ | S0 | 300 | 00 | 40w | ®0 | 4o okl Il I M e I O L O, N O L AL
ol | Dymax | — | ®41) | &0y | 3pA) | 3y | Ay | wEn | = I*ﬂ't'"'i = - o I - H20) - - -
— T — — — 1 15 s rmoer o ragtslens movied by the MOWVEM opoods.

o | emmlx | WO : 51 MCIE.# 5 Instruction |5 sz uisd and i3] = 1, e secutkn mels 100
mml | om[x | GHLY) | CBL) S | S0 | QHIT) - -1 = *Thi ssculon 1N lor STOF b Hhe 1w requined unil the precessor begine samping conlnusushy korinemupts.
riarisJ! om0 | DOV | SRR (oS RN | o | 2T - - —_ IeE s cogoution imes are e i bor {18 PO,

TGS EE ERELE EL FTHEE] ERE R EPE anecubon Imes ara the same lr (8 FC 20 8FL

bl | Dyesas | — [0 [ &) [ apd [ oA [ A [ Ein | = _ _

bl | etz [0 | = | = | = | = - — 1 = 2.12  EMAC Instruction Executien Times

LI Ty BRI T LR I T T P T O IR 411y R - Tabiki 2-16. EMAC Ingtructon Exscutlon Times

| b | DyCa 1[G - - - - - - - Efivdika Addrace
Fordiide and ramainder nsiniions e imee ke repreasen e wonsd-caes Ining. Cepsnding on e opsrard a
pooda £ ;

valuges, e ol codution Hime mery balees. Fn A ianje | 4an |jdiean WBANK) oo | o

maEF
LT ey, Dk ETTH G ETH TR N T R B LT BT
LTI ey, Dk ETTH G ETH TR N T R B LT BT
Bl | oy Ox | A00) | 610 | G0 | enn | wim | — - -
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EMEC insirael on Exesui on Thress

Tabke 2-15. EMAC Ingtruction Exscution Timss {oon trided

Effgika Addmes
peock e A | | ganie | gany |itean | MEEVE) poow | o
ok | oy O | 40w | e | oepm | e | oo [ — - -
maw | Py Fog Racox | 1(0080) - - - - - - -
el Foy Fox, Raex 1) - - — — —_ — —
mescw | Ry R Reeex | 1o [ — - - - — — —
[ EL Ry Fo. R | 1§00 - -_ - - - - -
maw | Ry Fx, <o, Fa, —_ o LTI - T = ﬁ:1.'£l|' - - -
Faoc
maz) | Ay R, o Fw, | — EETRELDRELTRELL - - -
R
meacsw | Py, Foo, s, P | — | Epg | oz | s |t | — — —
mw| | Ry R, o Pe, | — ELRIELDRIECRES - - -
Faaoc
maxl <wizy R 10000 - - - - - - ]
mixl RacayRaose | 1708 - - - — — — -
mixl =iy, MACER | B - - - - - - BT
maxl | «smsy Rmemk | 400 - - - - — - 4jn)
moxl | saayRaccedd [ 100 | — - - - - — | o
moul | sy FRacoedsd | 1000 —_ —_ - - - - [
mel | Foomtesex | 00F [ — - - - - — —
moxl | MeCERsasx | 1w [ — - - - — — —
mol | Rmask, x| 100 [ — - - - - - —
maxl | Faoogddd, <sax | 10040 - - - - - - -
monl | ReaoosdsS, oasn | 10000) - - — — —_ — —

! Edeotve adress of {016 FC) nol cup porked
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Ths smacutioz tinses for mevi=g the comtsnts of the Raee, Faccaxt01,23]
MACSE, or Bmack into 2 destination locatios =sa=x shewn in this table
rupraseet the hewkcase soanario when the chocs _11. rociom it axecuied amd
there ara Ao load or B {5} AC incmuctions = the FR{ AL sxeoation pipeling
In gunazal, these ston operatioss requirs cly & .||:|2|-a cvcle for axecuiion,
et if praceded (sumealic {AC

sty oy @ lod, MAC, or M3AC imstracdion, the
dapth of the EMAC pipslize & soposed and the executoz iz & fowr
cycles
2.13 Branch Instruction Exacution Times
Tabla 2-17. Ganeral Branch Ingtruation Exsouton Timas

Efisetiva Bckiremis
Cpeod | by,
@ , , {etig &n) | [d.An31EF)

An (L1} AN+ £&nj jetie,PZ) | 8, XFBF mEw fle}
ber - - - - J01) - - -
mp | - 0 - - A 00 N -
B | s — HH) — - HH) 01 iy -
rk — — 102 - - - — -
ris - - LR - - - - -

Tabls 2-18. BAA, Bow Insfmuction Exsioutkon Times

o [— [ — Backward |  Baolward

pocds Taken Mot Takan Takan Mot Taken
bea 0V — ) —
b 00 10 H |

2.14 ColdFire Instruction Set Architecture Enhancaments

T rection descrbas the mow opcodes iplemsnted 25 pest of the Fandsicn A+ s=ancaments 1o the basic
ColdFime [54.
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