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addi $t0, $t1, -1 [ addi $8, $9, -1 ]

PC = 0x40 Fabusten [154)
$9=7
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T DTN (VT IV -HAI)L) UG NHAYLRT Oy DEE
| | | = Target hardware : MieruPC-2010
ke one clock period — = XILINX Spartan-3E XC3S250E
D F : S F : N (25737 —MHY FPGA)
= 512KB SRAM
Ei:;;'n;‘ Time 2|Il] dllio ﬂlﬂ B?U “:I(H) ‘Z.DD NIII] |BIDU tBIUD
{in instructions)
W $1,100(80) ("2 g | AL I,?;:‘ Fog
Iw $2, 200($0) 600 ps "",’_;‘m"“"]uo;] wu [ — ]w|
i Boops ] FPGA Card RC2 (1L, 50554 —hDFPGAIZZ )
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MIPSCORE (Single-Cycle Version Processor) MIPSCORE & Instruction Cache
:\:djlr_l]l‘!f’.‘ﬂ! {CLE, F !TA:LI,. =T, Sll:h.f. I_ADPI. I[_.:N,.!-_.A
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R = simple instruction cache e
- D weio .
", J— = cache line : 4 byte (1 word)
= 32bit RISC Processor T e = 4KB (1024 entry)
= No hardware divider ReT_x smes = direct mapped
= software emulation st ok
= No floating-point unit [ 4
core
LS 4
L=
ST
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MIPSCORE & Data Cache

MIPSCORE & I-Cache & Data Cache

Adapted from Computer Organization and Design,_Patterson & Hennessy, © 2005

S MPSCORE
= simple data cache DCACHE
r A
= cache line : 4 byte (1 word) v S —
= 4KB (1024 entry) s i
= direct mapped
T b ] 4
poc ol
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TREYYDT—EIR (T IL-HALH)L) MIPSCORE (Single-Cycle Version Processor)
| | | 0 90 180 27‘0
l— one clock period —| foad word
o o o CLK
posedge po‘sedge negedge negedge
CLK CLK90 CLK CLK90
:m,"; LRl 200 400 60O BOD 1000 1200 1400 1600 1800 CLK90 /|
{in instructions)
' ‘“mmrq,l.-a_-z.ml [ N I o l“
L e . = CLK, CLK90
e $2, 200080 rstrutce] o | o |a
i e e JW] = [ ]w| = positive edge, negative edge
w $3, 300($0) BOO ps
9 10
Adaeied from Ca/m_mler Olganllaﬂan and. Deslgn, Patterson & Hennessx, © 2005 AdaEed from Camﬁt?l Ozamzaﬁan and | Des/zn, Patterson & Hennessx, © 2005
MIPSCORE (Single-Cycle Version Processor) XILINX Spartan-3E FPGA
) 90 180 270
load word
CLK
posedge po;edge negedge negedge
CLK CLK90 CLK CLK90
= CLK
= 18MHz, 55.5 ns
= 1/4 CLK = 13.889 ns
L XERSINNE Js2 1t XEISLOE 0 AnrnET
DCM : Digital Clock Manager [ R
CLB : Configurable Logic Block B SpananiE priumToaary
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XILINX Spartan-3E FPGA

W LS OEr—ay

B9 SpanenSE 5 G 9 Y=R

aso Wy
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MIPSCORE (Single-Cycle Version Processor)
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MIPSCORE (Single-Cycle Version Processor)

Slack (setup pach): 0.101ns (requirement - (data path - clock path skew + uncertainty
source: 1c01/C1/men0/ Hram_wenz .5 (RAN)
Destination: core/ExA_23 (FF)
Requirement: 13,8800
Data Pach Delay: 13.780ns (Levels of Logic = 14]
Clock Path Skew: -0.008ns (2.011 - 2.019)
Source Clack: FCLE9D rising at 13.888ns
Destination Clock:  FCLK falling at 27.777ns
Clock Uncertaimty:  0.000ns

Hecimun Data Path: ic01/C1/wmen0/Mram wmen?.B to core/Exi_23

load word

CLK

posedge posedge negedge  negedge
CLK CLK90 CLK CLK90
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MIPSCORE (Single-Cycle Version Processor)

load word

_
e

S Baca Pachi 160L/C1/merD)Nean men B to core/Exk 33

Location Delay type belay(na)  Physical Resource SLICE X43744.CIN net (fancuse1) 0.000  core/Nadd_Exi_sdd0000_cg<iis
Logical Resaurcs s] surzm.cr T ointe soremacin
/Mol Tk 0000532
e 2.612  1c01/C1/mend) Memn menz Core/Madd_Ex_odd0000_cyis
200171/ memd/ ne_enz .8 D ee— 0.000  sore/Mata_Ex)_aade000_oveiss
surer_ xsavsz.z [er— 1924 ac01/p0c95 SUICE RaavaS.COUT  Thgp 01116 core/Bar<iss -
sucpwsaz T olmos coms_t s Coce/Nada_Ex_sagco0o_sy<is>
e 7bauTess: Coce/atd Ex)_aad0000 o315
PR R R P— sess conn_x_micis B TR R— 0,000 coce/Madd Ex_aado000 ss<is
suexovess o o183 core/iis surznis.cort T [t p—rY

Core/apeHean €6 SLICEF

Core/Madd_Tx_addo000_cg<ies
Core/Mada Fa1_adao000_cyein

sucruasvenrs  nec (famousy Liss
1

SUICEXA9Y63. 5 0.759 suicrsasur.cm ner (zaneuesn) 0,000 core/Nada_Exa_aai0o00_es<i7s
Suicrxasvsors  nec (zamouesz) a1 -
P e P— 0.000
SLICE XasYa0.CI0 nec (zamouer1) o.000
suzcrmasvalcorr g o110 suzcrsasms.cm ner (zameuesn) o.000
SUICE XA CLE Teinex ooz
suicrpasvalcm  ner zamouey) o.000
S xasveLCOnT T o.s ke -
. , Toral 13.780m (8.260m5 logic, S.520ms route)
PR T e — 0.000 e e e oy

Core/Hea_Exi_addnO0D_cy<a>
Core/ e Exi_aado000_eyes-

SLICE xasyes.cln nec (famouer1) 0,000 core/add_ExA_addoooD_oy<a>

sz pasve.com  Tag 0118 core/marcio:
Core/ad_Exh_adanoso_cgc10>
e/ e Exi_ada0000 c3<iis
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MIPSCORE (Single-Cycle Version Processor)

ShaceF | ight Berchmark V6B '61'6% o

Jkk stall inse IPC e
1$hit i$aisa rate 1251
dihit dimiss rate -

runing st 18 M 13 MIPS

= Video
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load word

SEEESEERINERECECREE

[zzzazzzesszezassssasaadaane
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Operand fetch

Memory access & write back
' H ooy N & ]

I
|]W

load word

9% wire [31:0] ces_r = SPROUTD:
S8 |  sive [30:0] srecs - GPROUTIS
it T e et e o ot a
S0al|  sivars §imeguao CLE) ExA <= £rs_c['ABDR) + COBLLINGISIH), IEMISINS =
108 | aivars §iscoeame Cimy Era on ease!
] | b e il =
i il e s e + o e -
" (e to_uty S e o eatna
5 COTARTTR & LD 2B} &6 ExA[S)} 7 €36°00, _IM[I5i16])
w»r
4 [ —— .
load word B ! BeALian18:00) 1
201 » BaALIGH[1%:0]5 : MadALIGH:
A e i manr - e w3 e |
04
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207 OB gRe L ELECELE , REOHURG (T_T
a T
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1 . hi, 1
s
T 1 39 » 13
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AdaEled from Cumzuler OIzanlzanan and Des:gn‘ Patterson & Hennessx, © 2005 AdEEled from Eumﬂ‘!sl Ggamlalmn and . Des/zn, Patterson &Hennessx‘ © 2005
MIPSCORE (Single-Cycle Version Processor) MIPSCORE (Single-Cycle Version Processor)
.
bmark, Version 2.1 (Lansua f
urs throush the benchmark & load word E
sbles used in the benchmark:
Boo) Gl cb: 1) CLK
theGleb:  BIB) e
A2 Blcbl8ILT1: 28681
Per_Come: 152 posedge posedge negedge negedge
""- s 202 CLK CLK90 CLK CLK90
Str_Lome:
WAX MIPS rating =
clk stall inst IPC: 16892 7,‘? @?]% =
ishit ifmiss rate : 18173 1 o] CLK90
dshit dimiss rate : 1699 : 1 J—
ruming at 18 Mr 13 MIPS -
| « CLK, CLK90
= positive edge, negative edge
= 18MHz, 13.3 VAX MIPS
= Video
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