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Clock Setup Slack = Data Required Time — Data Arrival Time

Data Required = Clock Arrival Time — tg — Setup Uncertainty

Clock Arrival Time = Latch Edge + Shortest Clock Path to Destination Register

Data Arrival Time = Launch Edge + Longest Clock Path to Source Register +
micro tgo + Longest Data Delay

259 IAI VT TFIAFE FHER 6~ 9B FHLT O Y
7ok TS ATy ELR-PLET (IS IEEEER2~5
WHELE9),

Clock Setup Slack = Largest Register-to-Register Requirement —
Longest Register-to-Register Delay

Largest Register-to-Register Requirement = Setup Relationship Between Source
& Destination + Largest Clock Skew —
tco of Source Register —
tgy of Destination Register

Setup Relationship Between Source & Destination Register = Latch Edge — Launch Edge —
Setup Uncertainty

Largest Clock Skew = Shortest Clock Path to Destination Register —
Longest Clock Path to Source Register
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FERMAZRELE S, 29V vy LI VT - TFIAFIR, 7S
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() LVDREVHFNEHE LW EEFF v 27 LT T,

Data Arrival Time — Clock Arrival Time > t,
7Yy AT - TF AR, A1~ 14 2EALTY
Oy 7 k=R A7y 72RELET,

Clock Hold Slack = Data Arrival Time — Data Required Time

Data Required Time = Clock Arrival Time + t + Hold Uncertainty

Clock Arrival Time = Latch Edge + Longest Clock Path to Destination Register

Data Arrival Time = Launch Edge + Shortest Clock Path to Source Register +
tco + Shortest Data Delay

25390 IAIVT - TFIAFR, FEA 15 ~18FMHLTY
Oy 27« R"—= VR - A9 7% LR - LFTT,

Clock Hold Slack = Shortest Register-to-Register Delay —
Smallest Register-to-Register Requirement

Smallest Register-to-Register Requirement = Hold Relationship Between Source &
Destination + Smallest Clock Skew —
tco of Source Register + ty of
Destination Register

Hold Relationship Between Source and Destination Register = Latch — Launch + Hold Uncertainty

Smallest Clock Skew = Longest Clock Path from Clock to Destination Register —
Shortest Clock Path from Clock to Source Register
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create base clock T 2~ > FE@EHL T, IOy 7 3RELE
HFTHILNTEET. UTOBITIE, sys_clk &\ ZHTOMEG -
0y 7 %EH 100MHz (10ns) OFERMETERK SN, 70y 7 - ) —
FelkiZHh ¥ ToHNET,

create base clock -fmax 100MHz -target clk sys clk

F7#Ib - 78y VERE

TRV xy FERTOI Ty 7 ZERMEEEIN HTT, 7HA LN TRR
SN 7 Ty 7B T2V XTOZ7 Oy 7 12Hl# e T s 2
ERTEET,

set _global assignment -name FMAX REQUIREMENT Tl I ¥ > F
E TO— NV BT T 4 NERMEOTH A Y XY b efREL TS, D
TOHITIE 100MHz OF 74 ) b - 70y 7 ZRMEFBRES T T

set _global assignment -name FMAX REQUIREMENT "100.0 MHz"

s rE@M BLHAE R R 572012, T A YHOTRTOI T v
WA 7 ay 7EETBHLET. 77 4V MO Fyax A
¢%¢«T®7D/7i‘T7fWFTi%%HT%ﬂTwi@AO

COWETIE, ¥4IV 7 - TFIATFPRET L7 0y 7 OFEHEHIZOW
THBHL 3,

m X=X -70avy
m REZOY S

B REFRIUVY
m PLL7uav/’

N—ZX-2708v7

N=ZA - 270y 7 ETHA YHOMD 7 Ty 7B L TwWE T, fl
A, — R NR—Z -7y 2L LT, TN A - EVPLEFERS
A T7ENB Uy 7EFFRHNET, X=X -7y 7L, 5oy
JEREIL L o THEZREINED, T74 NV o ay 7EEx»HHLTH
i EhE 3,

create _base clockTad I~ Y FEMHFHLT, X—Z - 70y 7 D%
EERERL. TNE OV - J— FICEHY LTI ENTEET, b
TOTda< > FiZ, 5ns (200 MHz) OZERE % o sys_clk L9
sy JREXERL. £k ay Y -/ — Fmain clk [Z#AT %
bDOTT,

create_base_clock -fmax 5ns -target main_clk sys_clk
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REZO Y 71d, BICERINIR=—Z - 70y 7 IZEo0wT0wET,
REZG Y 212 LT WY 7 M, 78y b, BiEB X OO ERE.
BLOF2—F4 - HA I NVER—Z - 70y 7 ICHELIRETXES,

create relative clockTd I~ FEMML T IREZ Ty 7 DX
EXERL EHVBTLIENTEET UTFOBITIE, 7ay s - /) —
Fclkx2 IZHASINDER—Z 70 7 system clock D 2 fEDHEE
ZFFD system_clockx2 &\ ) HHIDIRAEZ T v 7 BEDPER S E
¥

create_relative clock -base clock system clock -duty cycle 50 -multiply 2 -target clkx2\

system clockx?2

RKEZ/7OV Y

27y IALIVT - TFIAFE, THA YAOKRET 70y
L, DTO L) aEEERRLET,

Warning: Found pins functioning as undefined clocks and/or memory enables

Info: Assuming node "clk src" is an undefined clock
Info: Assuming node "clk _dst" is an undefined clock

Altera Corporation
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25390 FAIVYT - TFIAFIE, REEI Ty 7 DOEBEOT—
FRERLR—FLETH, REFZ70y 712x$ 5270y 7 ZREIE
BELBZVOT, KEFR /79 Z7I2LoTFIA4TENL LT AT
ZDATG v 7IZLE—FLEF A

PLL 70Oy 7

PLL (Phase-Locked Loop) (&, 7IVT 7 - 7/ AND 7 1 v 7 &k
WHEHSNE T, 20731 ABREIE, QuartusII ¥V 7 b7 = 7 IZ[EAMH
ENTWASaltpll AL 777 varysMHLT, a3y 74F2b—
varyEnTHFA VI SN E T MegaWizard® Plug-In Manager %
LT, Az oy 7 BB, EEEEL 2R, BX altpll
AAT 7272 arDEOMDINT A= ZHAIIALATEET,

THA 2 TO PLL HREOHHIZOWTEE L < id. Taltpll Megafunction
User Guide] 72134 =7 v b« FNA A - 77 3I)VDONY FT v 7%
ZHL TS,

253wy 43I0 7 FFA4YIE, PLL 2 LT, PLL ®/%5
A—FNFICERDX REZ Oy Z3EEE HEINIZER L, $/2A017
Oy s - EVON—=2A - 270y 7RESHIBIIERL T3, #12I1E,
PLL ~®DAJ1 7 1 v 7 [ik#5)% 100 MHz Tl & 5RO s 5:2 D
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Warning: ClockLock PLL
requirement of 200.0 MHz
will be reported

g8y 79
PHEEM

8-10

&.PLLZ7uvyzorzuy Z7EMIE 40ns THY, Zhidrsv v -
LIS - TFIAYFTEHEWICHEINE T,

Stratix® $ & UF Cyclone™ 734 A - 77 3V Tid, PLLOASI 710 v
s ¥ izray skEREHATAILICE 5T, PLLASIZ Oy 78
WERAEENZTLIENTEE T, HlZIE PLLOATIZ 0y 7
5:2 OIEERFE LT 10 ns (100 MHz) 123X E SN TWAASPLL D AT
ryay 2z - €22 20ns (50MHz) ® 27 Qv 7 iREDBEH S Nz Ha.
vy b7y TERIZ 4.0ns (250 MHz) Tid7z < 8.0ns (125 MHz) (2
HBNFES 2TV IAIVT - TFIATFIR, LTOL) Ay
-V EFEITLET,

"mypll test:inst|altpll:altpll component| clkl" input frequency

overrides default required fmax of 100.0 MHz -- Slack information

e 293y 94307 - TFIAFTruy & EZHHALT
. PLLOWIZ7 0y 7 BEBEENCT LI EIETEE A

ravy -y N7y TITAMEERBL 7Oy 7 - A=)V FAREEMET
FAVAMNEFHLT, Vv s E3AFa—%7 ML, &
HWEzay Z7EFICHEEMIT SN —F - X REEINT A2 &N
T&xFEJ,

7Oy 7EBSICZOY FAREERO T A VA Y FBERET 6. ¥
LIV TFIAVEIROBRELLY VTS Fov 7 ER—V K-
Frv 7 EFEFT LIS, 7097 -y Ty - Fzv 7DD,
T YIRSy Ty TAMEEBESNLE T, M85 12,
sy 7 -y N7y IAEEEPEBIN 20 7 - = ZADB%
RLET,

X85 0Oy -ty N7y TAEEM

Source Clock

£
e

Destination Clock

e CloCk Setup Check without Uncertainty
——-  Cl0Ck Setup Check with Uncertainty
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70y 7 FHERE

Tcl <Y Fset_clock uncertainty LT, 7 1y 7 RNiEFEED
HFZVERTE LT AL v F-setup & ¥ Tset_clock uncertainty
ffEfHL, 7ay 7 -ty b7y TAHEEEOHK IREL 3. T
OHITIE, 70y 755 clk IZEMEND, 2ns OfEEFO 7Ty 7 - Ly
87 TAREEEORF PR S LT

set clock uncertainty -to clk -setup 2ns

70y K=V E - F oy 7DD, RV EARHEELED T — 5P
EREHICMAE SN E T M8-612, 270y 7 -ty M7 v TAMEFEEE

sy 7 - R—)V FREEEPERIN7209 7 -2y T v 7
FryrOflERLET,

X 8-6. 7Oy - R—JL NAFEEM

Source Clock | | | | | |

£
£

Destination Clock | | | | |

Ons 5ns 10 ns 15ns

—- (lock Setup Check without Uncertainty
——-  CloCk Setup Check with Uncertainty

set_clock uncertainty T I~ ¥ F#& -hold * 7' a v &ffeT
BHLT, z7avy 7 - F—)V FAEROHIHZRETES T UTD
BITiX, 70y 7155 clk I L, 2ns Offiz o0y 7 - F— IV F
AREFEVEDFIRIDER SN E T o

set clock uncertainty -to clk -hold 2ns

200 0y 7 - =AM 0y P RHEERORK EEHT L LD
TEFET, UTOBITIE, clkl BV —A - 709 7, clk2 BT AT 4
FP—=Tary-7uyrORBEIBYA Oy kY T VT - F
ZWZTHray s -y VT TAMEEEORFIINER SN E T,

set_clock_uncertainty -from clkl -to clk2 -setup 2ns
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savy s - LAT IO EMHEHLT, 20y 7 - V—ANEDIRIE
ZEFMETEE S, Bz, 709y - ATV ERMEHLT, ¥
L=y OBl E s Oy Y « V—APSLTFNL ADray 7 - ¥
T3 09 7 R— N ETOINTRBIEE ETNMET LI EDITEET,

7= --Zuav 7 - LATFYVHIICLoT, 7ay s - V—=2ADKD
HAFELIIRDFEVEBIERZIRETXE T, HIZ. LA bh-2u9v s - L
AFUVHIRICE T, Z7av 7y - V—ZADRLEWV, TERDEV
BILZIBETEE T,

25wy FALIVT - TFIAFIR, by M7y TEENC, v —
A0y 7 NRAFRETATA A —Yay - 70y 7 - 82D 70y
7 AR —FHPRETLEEIC, V=R -0y 7 - SAOREIZIZLA
besuv s LAFrVHIBOEE, TATA A=Yy -2 ay T
INADRBIEIZIZT—) - 2avy - LAFyVHBoEEZmME L9,
059y FALIVT T FIAFIE, s 2y - k=) R,
V=R 70y - NRAFRETATAA—=—ay - 7ay 7 - IXAD
say 7 AFxa—FPET LI, V=R -7y 7 - JSADILEIC
7= -ruvy - AT rIfoEt. TATA A=Y ay - s
Oy 7 - RAOBEICIZVLA S - 270y s - LATF v VHIBOME NG
LFd,

T—=Y-z0v Y - LAFIIYBIOLAL M- - LAFUID
WX T r7ay VETERSIN Iy F -y VERYH LTy
UL L \Wicdd, V=R -0y 7 EFATF A A—Yay - 7ay
OBy b7y TEREZIER -V FEBRSZ LT A2 b H D T
Ao 707 - LATVIDTHA LAY T, 70y 7 - 2 v b
T—=ZICORBIESMAESNLT2D, 70y 7 - AFX 22— L 0EED
V) i‘&/\./o

X872, 7= -r7uvy - b4y BILLVSfb-2uvys - L
17 oflfEREDL Yy N7y T FryvrDray s - Axa—
OFEIEHENSE 7Ty - Ty VERLET,
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X87. yAvY -y v 7y T - Fxyo/O/OYY « Axa1—

Clock Skew Edges Without Latency
‘ Clock Skew Edges With Latency

ry i

Source Clock

Destination Clock

Original Clock
Early Clock Latency - - - - -
Late Clock Latency - - - - - - -

K88, 7=V -zav 2 - LAFUIBIILA 20y - L
47 ORKFEHEOR—LVE - Fyr0ray 7 - AFx2—DFF
BIHHEINAE 7Oy 7 - Ty VERLET,

88 70OvY kK=K -FvyIOIOYY « AFx1—

Clock Skew Edges Without Latency
Clock Skew Edges With Latency

Source Clock l: | | ! ) |

Destination Clock

Original Clock
Early Clock Latency - - - - -
Late Clock Latency - - - - - - -

s 29392 - %4307 - T7FIA4FE, V=R LIARF LT
ATFA4R—Yary - LIYAFTOray Z7EFHEUEEICIEY
Oy 7 - A7y 28 LTET,

set clock latency T I~ F&xearly AA v T F7zld-late A
Ay FEHIMFEHLT, 7= - 70y 7 - LATF Ul EIEILA
F-Zuv s - LA T VIR ENENIEETE T, LTOFITIE,
clk2 IZBIF B 70y JEFVPRVEEIL 1.8 ns. 2V 5513 2.0ns TH
ETLHLEIICEELET,
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set clock latency -early -to clk2 1.8ns
set_clock latency -late -to clk2 Z2ns

o BEF1OZFEESNTOLEE, 77— - 2780y 27 - LAT
YIOTFTTANVMERLVA N ay s L AT UEIEEFH L,
LAb-20v 7 - LAFUIDOF 74V MEET—Y) - 70y
7 LAT U VBIELRUIZRD 5,

2530 IAIVT - TFIAFTray s - LA T Y RBNT
HIZE. A A—TN-rayr - LAFry - F T arE oNICKRE
LZRTNEZR D EFHA, TOF T a D oN ICRESINTWAE, 7
TG T IAIVT - TFIAPIE, FETTAENIIS LT, Ay
g ATy RY=A Ay XA FRETATA A= a s
o0y 7 RADZ Ay 7 - AFX a2 —FEO—HE L TLR-FLET,
A X =Ty 27 - LAFUY - F T arEoNIZRET I,
DT Tda~xy FefcixFd,

set global assignment -name ENABLE CLOCK LATENCY ON

AFx=TN -0y - bATrY - FTarBA =T ENTWH»
BYE. 75 - ¥4IV T - TFTIAHIE, PLLWERELELR &0
F 7ty NEHBIMWICEIETAbDY I, IkREZOy s DLA TV U E
HEWICEIELES., Thbnzay s - RABEZ, + 71y OB
G0y b7y TERTELIEA- NV FEBO—HETERL, 7ay 7 -
Zi\:l*“(l: Lfgfiéﬂij—o

FAIVITEINCEY, 2530 AT TFIAFDTF T+
VINEIEZ AT TCEE T, TOETIE, UTDF 1 37BN T
AL 9,

RIVFHA 7v

Yy b7y TERB L Ok — )V FEIR
RAGRIES & URrINEIE

T HIVA - INA

&0 ZOEIIRT YA I 27 BI5$ < THardCopy 1 7/ A A 1258
HT&5DIFTlEd ) ¥ Ao HardCopy L 784 X - 77 3 Y
& Et Y 24613, [HardCopy Il /N> K7 7 ] @ [Timing
Constraint for HardCopy IT] O ZZM LT 723w,

VIVFHAL IV
FIANVITR, 2TV 9 ST TFIAFETHA YHD

ARV ATENADTRTUIR LT, Y27 - 54 7 VORI %
FEALET YUWTFHA TN - THA AL MZEoT V=R - LY
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AZMWT = 2Rk )BITHELIETATA A= ay - LIYRATDT—
Y hRITvFTHEO Oy 7 EABIRESNE T, v IVFH A7 -
TFTHA A I TTyF-ZyVFELIFRAOVB LIy YOSHREBEIR, Y —
A VVRATEFATF A 2= ay - LY ATDORTHEIZERENS 7
Oy 27 -k NPy - FryvrFEIrsay s - Rk=—NVEK--Fvl
DVREMENF T, £y b7y TBIOR—=NV NI LTIV FH A 7L
PEBICIEETEX, SVFH A2 NVEY—R - 20y 7 F-ETATA
F—ary - ruyrEEEITLIENTEIT, VFH A 76
x, YA L - T V—=7, rsavy - ) —F, FdEosray s -
A A =T WIHEA LT,

FATF4 =32« RIVFYHAL IV - 2y Ty THH

RIVFFA 7 NVEISNETFEN S T AT A= ay - VT A 7L -
Y N7 YT T LYV AYTENT v FENLENILE i/ o ay 7 -
A7 VEPIREINT T, < VFHA 7 VBN TIR, BRI Nb Ly
N7y TEBRERBNTAZEICEoTT v F - Ty UNEEINRT T,
X892, zuv s -ty N7y S - FvIHOITYF - vY - T
NPT BT, THA YRICHEET A IVFI A 7 ) - SR L B
Orzay DA IVTR—ERLET,

[0 774NVbTld. IVFHA 2 VBHNOMHEIE T TT,

89 VIFHAIIL YTV

Source Clock
Default Clock Setup Check Latch Edge

Multicycle = 2

Destination Clock

[ [ [ [ [ [
-20ns -10ns Ons 10ns 20 ns 30 ns

SNVFHA T VBGNE, RO 2OV VA H, L2IIMEED2O0
sayy - RAAL VHIGERATEE T, T a~v > F

set multicycle assingment &, A4 v F -setup BLU -end %
FRLET, BlzIE. V—A - 710v 7 clk src THEISNETXT
DVIAZDOME, TATA A —ay - 77Uy 7 clk dst CHEHS
NEZTRXTOLIAZOMIZ2DIVFH A 7 VBN E BT 254
. UToTda~y FEADLET,

set multicycle assignment —-setup -end —from clk src —-to clk dst 2
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8-16

V=R LIVAY regl LTATA A= ar - LIRS reg2 DRIC
2ONFHA 7 VBN BT BTG DT Td I~y FEANLE
SR

set multicycle assignment -setup —-end —-from regl -to reg2 2

FAF4Fx—a> s TIVFHA 7L K—IL KIS

LNVFHAL T F—= I FESEIFENL TFATF 4 A=Y 3y - T
FA TNV R=IFIE, TATA L —Tary - 70y 7 IZHEILLIR
SN ZAHO 7Oy 7 - R—= VR - Fzy 7 IHHEINET YT - Ty
VEEHLTET, VT AL 70 - F=)V FEIAME, BERENAEF—
FREREZHEMNTAZIEICEIoTIyF -y VEEHL T, 810 12,
suay 7 -y N7y T - FrvIHIVF Ty VDTNV EMNIT
SAIVITRERLET,

e ~VFHA 7 F—V MEDPRE SN TR VTS, < VvFY
A 7N - R—=V FHIZT 7+ 0V P TIVF A 7 VSO
DET.

8-10. VILFH AUV - F—ILK

Source Clock
Default Clock Hold

Multicycle Hold = 2
uey Check Latch Edge

Destination Clock

-20ns  -10ns 0ns 10 ns 20 ns 30 ns

Tel ¥~ N set multicycle assingment &\ A4 v F -hold B &
O -end TINVFHA 7V - x—=)V FEIS B TE £, TOHBIT
Z. VYV AY regl B LIV AY reg2 FTOXNVFH A7)V - k—)b
FEIALZ 3IZIREL 3.

set multicycle assignment -hold -end -from regl -to reg2 3

V=X - RILFHAL T &y Ty THIS

V=R RNVFHA 7N -y b Ty THNETENE Y — R - < )VF
AoV -y N7y T TATA A= ay - 7AyITDT v F -
Iy VTR AEL, V=R -0y 70%0 B LIy YORE (B 212,
SNVFHFAL TN -y b T v T) Lo TUELRBIELZEE S 502
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HEnFEFd, V=2 -2V FH A4 7 LML, V—Z LIAFTETRA
TASR—ary  LIYRAFIZERLEEBOME s oy 7 3MtEsh s
B b E g M 8111, #h Ly Picruy sy -y b7
T F v I DIODT NPT ST =R - IIVFH A 7 VB D
—BlERLE T,

X8-11.V—X - YILFHAL I

Source Clock

Default Launch Edge for a

Source Multicycle = 2 Clock Setup Check

Destination Clock

-20ns -10ns Ons 10ns 20 ns

Tcl 2%~ N set multicycle assingment & A4 v F -setup B &
W -start THWTY =R - I VFHA TN -y VT v THNEVEK
TEEFTUTORITIEI LI AT regl 2B LT RAY reg2 $THOY—
A NVFHA T VBIGE 3ICIREL T T,

set_multicycle_ assignment -setup -start -from regl -to reg2 3

V=2 TIVFHA I - R—IL RIS

V=R - XNFHA TN - F—=)V FESHE, V=R - 70y 720K
LA AD 7Oy 7 - R—IV K- Fzu 7 ICHHENET Y F -
Iy VEEHELET, V=R - NVFHAL 7 - F— FHIHE, v —
Ay y A7 VEBMNTALIEICE o TERENS K-V NiE
EERIERLET, K812 12, ZYH LTy JiZr7uy s - k= K-
F v HDOITNNVEMNITY—A - VT A 7L - A=)V OBl %
ALET,

812. V—R - TIVFHA IV - F—ILK

Source Clock

Default Clock Hold

Check Launch Edge Source Multicycle Hold = 2

Destination Clock

l | | | |
-20ns  -10ns 0ns 10 ns 20 ns

Altera Corporation 8-17
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Tel ¥~ N set multicycle assingment & A4 v F —setup B &
O -start EFHWTY =R - I VFHA 7 - A=)V NS EER T X
T3, UTOBITIE, LY AY regl B LI AY reg2 $THOY — A -
RVFHA 7 - w—V RS E 3ICIREL £

set multicycle assignment -hold -start —from regl -to reg2 3

FIAILERDE—=ILE - 2ILFHAL I

75w FAIVT T FIAFIE. T A T IVBISDRIG S
HBE=WVE - VFHFA 7N LTADENZEZIZ, A=V EF -~
FIHA MRSV TFHA 7 MELHE L RB L) ICHELET. 20O
H)fFlZ. DEFAULT HOLD MULTICYCLE 7HA Y XY FTEHT LI L
HTEET, 7HA AL POMEI, 10 T20En VTFH A 7V EH
Ll OWIFn T hTvELA,

THA LAY PO TFOEBY TY,

set global assignment -name DEFAULT HOLD MULTICYCLE "<value>"

g0y T A Z—TJI - 2IFHAL I

TRTCDA A—TINV - G4 T - LIZAFIZOWT, 7897 + f F—
TNV FHA TNV, 70y T - L 1 —=T)I - <)VFH A7)V - k-
VR, 72097 « A 3—=TN V=R - IVFHAL 7)), T/ldray
T AR =TNW - IINVFHA TNV =R+ FR=IVFTEy 7 v TH
REITF - FEREEHETEE T,

70y A R=TN -V FIA 7 )VIE, FREEN 70y 7 - f i —
TNVIZESTRIA TENLTRTCOLIAZIZHLTCrZ7aY 7 - &Y
N7y T Fy IRETENLEXIIITyF Iy VEEEL. 7Oy
oA R=T) NV FHA 7N - RV RiFgEES 70y 7 - A
F=TNWIZESoTFIATENDLTRTOLIRAZ LTy 7 -
R=IVEF - Frov 2 PEFEINEEXIITvF -y VELTHRELTIT,
ravy A 32 =TI I—A - IVFHEAL 7 VIE A F—TIVTFS
LA TENLTRTOLIZAZIZRH L Crzay 7 -y b7y 7T - Fxv
IIWETEINLEESIZHEVHE Ly VR EHL,. 7Oy - X —T -
V=R - RNVFHTAL TN - "=V FIZA A =TIV TRIALATENLTX
TOLIAFIZHFLTrZUOY 7 - R—=)V K- Fov 7B EFTEINLL X
WYLy VREHELE T,

0 70y 27 - A 2=T) - XR=2ADVIVF A 7 VEsHE, BHO
sy AX—T7NVHAKEFHTLL I ASICOABHINE
o BlZIE, BHEOBELEIFMZREDZDIZA XA —T ATy
7 B VIZEBRENTVEGE . IVFH A 7 VIE#EH SN T T A
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7y A F =TV - IIVFHA TNV, Javy - L Fx—=T)I <)
FHAL TNV - F—=IVF, 70y 7 - A 32 =T - IV—A-INVFH A7
w\Bi07ny7-4%—7»-7»%%47»-V—X-$—wk
. YNV RA U A A MNELRERA S - — - RS
VETHA VA IFOWVBTNTEDPTFVEE AL X813 12 //7)1/

RAVFTHA A FOBIZRLE T ZOBITIZ. LI XY Reg A
W TNV RAU N - THA AV IR EHESNTVET, 2RI,
A A=W R=IPLIAFY Reg ACTKIATENLLIAFHET v
F Iy VOEREVWIEELRIZLE T A A—TADBT ) - R
AVN THAVAY ML TRIATENLETRTOL I A F H/S
20, TREARLL O V= ATRIATENDLHDTLHE

ZFET,

X813.>>JI - R4 b - OV Y « A Z—TIV - TILFHALIIL

Assignment Affects all Enable-Driven Registers

Paths of Assigned Register:
——D Q | Reg C to Reg B
. . Reg A Reg Cto Reg D
Single-Point Reg Fto Reg G
Assignment to Reg A D Qb
—> Reg B
— ENA
—-o a —p al
—> Reg C P RegD
ENA — ENA
—bp Q —b a —D Qf—
—> Reg E — Reg F —> Reg G
— ENA ENA ENA

KAV V= RN - THA A MNE, V=AX - LI AFYDA
F—=TW K= PV =R = FIZEoTRFIATEN () —F2bH),
TATAX—=2a > LIRAIDA A =TI -R—= P NEITAT 14 =33
V) =FIEoTRIATENSL (/= F~N) TXRTONAHE &
NF3, X814z, bV —A - v/x&t7x74$—va/ 1%
VAT L TATONAERA Vb Y= RAV D - THA AV IO
W%%LiTOZ®qu\V?X?MgAﬁV*Z&LT‘VyX7
Reg BATHA Y AV MHDOT AT A A= a v E LTIRESN TV
FToEYBTOENIRA VD Y= RA V- LIRFIZE TS A —
TR IFTATENDLL VAN AIIBWTOR, TvF - Ty IS
EEINET,
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X814 BE3V—ABLVT AT =23 >DRA2 b Y= K
A8 THL A2 D78y 7 A X=TI-INFHAL I

Point-to-point Assignment Made to Source & Destination
Register Feeding Enable-Driven Register(s)

(Reg A to Reg B)
——D Q —D Q[
—> Reg A —> Reg B
ENA — ENA
—D Q D Q—
—> Reg C —> Reg D
— ENA — ENA

Affected Path: Reg C to Reg D

81512, LY —A - LI AFEFAT A 2= ay - LYRAFIZR
LTITbNERLA Vb V= - FRA V- THA A OBIZRLE
To ZOBITIE. LI AY Reg ANV —ABLIVTHA VA NHLY
2 DOMFIHREINTVWEST, V—A A £ =TIV -R— b ETFTAT 4
F—=a v A X=TN - R= b OMGEFOL I AT/ ZAIZBNT
DI, FIF - TIIPRRLAVE V= RAL D THAL AT
LoTEHEEINFET,

K815. ALY —RABLVT AT X—2a3>DERA b - Y— - RA
SheTHALA MDAV Y A Z—=TIV - TILFH LTI

Assignment Affects Paths in Which Both
Source & Destination are Controlled by

the Same Clock Enable Signal:
—— | Reg CtoRegB
) ) . Reg C to Reg D
Point-to-Point Assignment
From Reg A to Reg A —D Qb
(From Reg A to Reg A) |— Reg B
—ENA
—D Q D Q—
—>Reg C —> Reg D
ENA ENA
—D Q —D  Q# D Qf
—> Reg E —> Reg F —> Reg G
— ENA ENA ENA

8-20 Altera Corporation
2006 £ 5 A



24 32 TS

set instance assignment -name CLOCK ENABLE MULTICYCLE
Tl 2~ FB L set_instance assignment -name
CLOCK_ENABLE MULTICYCLE HOLDTel I~ ¥ FZfHL T, #h<
nray s - Ax=7N - IVFHL o7 VEEray s - L 4=7
Voo NFHA TN - R=V FOTHA YA P ERETE TS, UT
DOFITIE, regliZ2ns DY YTV - KAy Dy r - £ 1—7
WV FHAL TN - THA AL MEFEELET

set_instance_assignment -name CLOCK_ENABLE MULTICYCLE 2 -to regl

UToOBITIZ. VY AY regl B LY AT reg2 TTHOKRA b -
V=R Oy s A R=T N RVFFA TN K-V -
THA A PR 2ICHBELT T,

set instance assignment -name CLOCK ENABLE MULTICYCLE HOLD 2 -from regl -to reg2

set instance assignment -name
CLOCK_ENABLE SOURCE MULTICYCLE Tcl I ¥ ¥ FEB LU

set instance assignment -name

CLOCK_ENABLE MULTICYCLE SOURCE HOLDTcl I~ ¥ FZ&{EM L
T ENEnray s - A F3=TNV - IVFHA 7 VvEidray s -
A3 =TNW INFHFAL N« K=V EFDTHA AL M EIRETE
To WFOFITIR, regliZ2ns DT> 7 - KA ¥ b - sav s - A
A=TN - NVFHAL T - THA AL PEIFEELET,

set_instance_assignment -name CLOCK_ENABLE_SOURCE MULTICYCLE 2 -to regl

UToBITIZ, VYAY regl WH LI AY reg2 TORA Vb -
V=R DAY T A X—=TN - INVFHAL TV - K=K -
THA A P2 2IHBELE T,

set instance assignment -name CLOCK ENABLE SOURCE MULTICYCLE HOLD 2 -from regl -to reg2

ty h7yTERBLUCR—ILNER

TFTIFIWVENTIE, 7293907 - A7 - TFIA4FIET_XTHOL Y
N7y TERE RV FEBRE 7Oy ZEREICEISVWTHREL T,
Yy b7y TEBRB L=V FEREAIIZLD, TV DL b
7w THEBREIEA -V FERETENIZT LI ENTEFT.6 8112,
2DV A5 % RS54 7$A 70y 7/EFI2 10ns D7 Oy 7 RED
WHEINZ LI ATENAOS AN ERLET,

Altera Corporation 8-21
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Bl 8-1.10ns D/ Oy VERELPERENAET 74 DEY b7y TEEE

Info: Slack time is 9.405 ns for clock "data clk" between source register "reg9" and
destination register "reglO"
Info: Fmax is restricted to 500.0 MHz due to tcl and tch limits
Info: + Largest register to register requirement is 9.816 ns
Info: + Setup relationship between source and destination is 10.000 ns
Info: + Latch edge is 10.000 ns
Info: - Launch edge is 0.000 ns
Info: + Largest clock skew is 0.000 ns
Info: - Micro clock to output delay of source is 0.094 ns
Info: - Micro setup delay of destination is 0.090 ns
Info: - Longest register to register delay is 0.411 ns

B 82 TlX. 15ns Oty b7 v TRMREIAAL 2 A 5 M/ AZ#EH &
N, 77+ D 10ns Dty b7y TERBPENIZ > T E T,

%l 8-2.15ns Dty b7 v TEROTH A X2 b
Info: Slack time is 14.405 ns for clock "data clk" between source register "reg9" and
destination register "reglO"
Info: Fmax is restricted to 500.0 MHz due to tcl and tch limits
Info: + Largest register to register requirement is 14.816 ns
Info: + Setup relationship between source and destination is 15.000 ns
Info: Setup Relationship assignment value is 15.000 ns between source "reg9" and
destination "reglQO"
Info: + Largest clock skew is 0.000 ns
Info: Total interconnect delay = 1.583 ns ( 51.31 % )

Info: - Micro clock to output delay of source is 0.094 ns
Info: - Micro setup delay of destination is 0.090 ns
Info: - Longest register to register delay is 0.411 ns

Tl 2% N set_instance assignment -name
SETUP_RELATIONSHIP Tt v M7 v FBIRBISNZERTE 3, L
TOBITIZ, LIAY regl PH LI AY reg2 3TOLy M7 v 7TH
BRBIAL % 5 IR EL 95

set instance assignment -name SETUP RELATIONSHIP 5ns -from regl -to reg2

F—V PRI ZHEHL T, LY AYBRADT 74V DK=L F
MREENcsssenTcEEd,

set instance assignment -name HOLD RELATIONSHIP Tel I+
YREMEALT, A=V FBEROTH A v A P EIFETE E9, LT
DFEITIE, VLIRS regl B LIRS reg2 FTOT v Fh—)V N
RSt 1IiREL £3

set instance assignment -name HOLD RELATIONSHIP 1lns -from regl -to reg2

822 Altera Corporation
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set instance assignment

set instance assignment

Altera Corporation
2006 F£5 A

BRRE S LUR/IEE
BREBEBIURPEETY A VA MEFHLT, EvpbL IS
ANDNRA, LI AZNRA, LI AT HEYE UADISAIH T 5 IEEE
PHRIETEEST, ABETHA AL Mk oT, RNACHT AT
RTCHOLXy N7y TR T3, RANEIET A A2 M
X oT, NSAHTHTRTOF =) FEBIEICR Y T3,

s 729397 - 943327 - TFIAFE, 71 V2 RKEBLES
SR/ BIETY A A NEBELTCF oy 25570y
7 AFXa—0pBErEHL T,

set instance assignment —name MAX DELAY Tl 2~ ¥ FB XU
set_instance assignment —name -MIN DELAY Tl <> F%&{f
LT, ZNENRKBILET A > A2 b EIRNELET A 2~
MR ETEE T, UTOBITIE, V—A - LI A¥ regl £ T AT A
th—var s VYRS reg2 OMORKELE 2ns IZHREL £95

-name MAX DELAY 2ns -from regl -to reg2

DFofITIiZ, ANNE Y data_in 6T AT4 A=Y 3y - LY RS
dst reg $TOR/NMELEZ 1ns IZHELE T,

-name MIN DELAY 1Ins -from data in -to dst reg

TFILR - INX

TAIWVA - NAEE, TAL - u Yy 2R EORBOBEIZERL W
NADZ L TT, MEOZWI Oy 7 - FAAL URRGAY V& @i
HINATp & BB 0 T AQONRAYMT A2 70— N0 - TH A
DAY MIBEHBH Y T FEEDT AN INANDEA DY A I
7 RSZA LYW TEE T,

FAIVT - TFIAFIEZ. FTFEL LD T VA - S ZDOHIBEET]
BEICT A, UTo32o07a =)V - 7T a vt E4,

B [/OEYDPEDT A=K N2y b -7
B HIERAARFOY) - FEF/ZADH v b - F 7T
B EHEOZW IOy 7 - KA AL YOS 2Dy

A T/O €U 3T v FO AL WO )7\ ZEHE F 72 SRR 128
MINTWBHE, set_global assignment -name

CUT OFF IO PIN FEEDBACK ONTcl I~ ¥ F&EHHLT7 14— F
Ny g SARYIMT A2 TS ET,
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set global assignment -name

CUT OFF READ DURING WRITE PATHS ONTcl I~ F&fH L T,
FAP - AR=TN - LIRAIPHAE) - TV A FEHNLTTA
TAR—Vay LIYRYICELSARPWT LI LN TEET,

set global assignment -name

CUT OFF PATHS BETWEEN CLOCK DOMAINS ONTcl I~ » F#% i/
LT V=R - 20y 2T AT 5—vary - suy rPRzbsLy
ALY YT 52 A TEET,

set _timing cut assignment Tl I~ ¥ FEMHL T, FED ¥ A
IVT - RARYWTHIENTE LT, M 8-16 Tld, instl 25
HAWE ML Tinst2 IZELNAETFTHA V- FAMEHTY, 2O 7 %
WA - RAZEEBECTIEIARETHY, AF T4 v 7 - 543V TN
KRN 9 2 053D ) T8 A, 481612, 74+ VA - SADBIEIRL
E

8-16. 7#4JLX - INZ{ES

DFF

Clock

BUSMX DFF

dat
aizal ,}pesult[]

datab[]| , f D Q [r—

~

Test Enable

8-24

V—=ALVIR¥ instl MHTATA =23y - LIYAY inst2 ¥T
DEAIVT XA FEPYWMT LI, UTOoTda~vy FEANLET,

set_timing cut_assignment -from instl -to inst2

set _timing cut_assignment Tl I< ¥ FiZ, ¥ 7K1 b -
THA A MELTHATAILELTEE T, Y070 - RA Vb -
THA LA PR EINDGE, / — FOTRTOT7 777 MHY)
WSnEd, flziE, LFO T a~ > Flid, /= F src reg 2229
FTRCDIAIVT - XZ%HWLET,

set_timing cut_assignment -to src_reg
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2507 IALIVT T FIAFRFETTLI/OBITICE T, 7
VT J FPGA 7T A VIIFEFEIIHEBT NA ZNZA V8 T2 — AT 5720
DIA IV THBFET T LET. TOETIE, I/O BITICRE
LTHAVAY N, BV Sy r - %4307 - TFFAFCTHEM
T& LMo 1/O BNIEEB L L 7Y 2 VIZOoWTHBAL T,

SHEBANER S LCHIBERET 12 A2 b

AMTBATIBIES X OHITBIEIE, YR T N A F2E AR —-F - FL—2A
PH, HEWVRNETNA AFZIER—=-F - L —ANORIEZFRL T
To ANTBEBLXOBHEBETNA VX E{fToTC, 79397 - ¥
L3IVT - TFIAVIIREL Y AT AN 2 HEICETSEL T &N
TExFEd, ANBEEWDEBEZRMETZZ LI, 253y - ¥
43IV - TFIAPIE, ZhoOA T 709 27 -2y b7 v
T Fyvrzkray s o RK—NVE - FruvrseEFTETT, U
I ATIRAEWIR AN VF A 2 VvEIE s gy 2 A HEEM R
ELFOMoy 4 I L EHATEES,

(& BEBREZT7T—2N0D tgy. tops teos WD con T 72T pp
THA A N AJTBET 2ZBIEIET A > 2> b EGEH
LCidZzbh FdA.

ATEBIET A 2 A2 b

MIRATIBIEIZ A IR IGRBIE F 72 Z A/ BIET 4~ A~ P2 Hw
TIRESNE ST, ANBRRKEBETHYA VA2 F21To T, EESNY
Ty 7 -V — 2% L TR 2R AR L ¥ 2 7 905 FPGA OIRE I /2
AHECF 23R HNE ~NDOESFORFEERIGELT T, AR
BIET7H A A MefTo T, BESINz20y 7 - — A2 LTH
XEZRINEL VA Y 5 FPGA DIRE I N ATTE v F 23 BAIME »
NOEFOR/NMNEEZIREL T3,

79V LIV T - TFIAYIE, vay s o ky N7y T
Frv % FTTHEEI, ANRRKEBIET A A2 Mz T — 53]
FEEMICMELEYT (HAWIERS s - v— - RV MERELST
A A MEERBELET),

059y FALIVT - TFIAFIE, Ay - F—LVF - Fxy
7R FEATTH E X, ATIRNBIET A XY M%7 — & F) R
WKINELET (H2WIERA Vb - v— - BV VERBELSTHA
AV MEZEELET).

KIPRIET H A > 2 ¥ N ORULES  SHETNA AD teon TVTFT -7

IWNAZDANE Y T TOEBOR— FREIE, BLXUOR—-FEToray
7 AXa—0OEFHIRD EFT,
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8-26

(19)

e AJIR/NBIEE ANRKBIEDOWTIAT D LR ESN T2
WIS 77 A4V N TANRNEIEII AT RIGRBIEIZ ) . AT
AGBIENL AT/ NBIELZ 7 D) 56

B ZAE AJTIRRARIE & AR/ NMBIEIL, TV T 7 FPGAIZ KT 4 7 &
NBIEBTNA A ET 2 BIEY ETMET 2DICHEHTE T,
X 817 12, AJIBIE/SADFIZRL F T, X 8-17 DA, 7l 1912
RYEBVICANRKBEXZIHT LI ENTEET,

Input Maximum Delay = External Device Board Clock Path + External Device tgg +
External Device to Altera Device Board Delay —
External Clock Path to Altera Device

8-17. AJEAE

External Device Altera Device

| Y

B J 3

v

Oscillator

Tl 3<% F set_input delay AL T, AEBEEZHEL LT,
DTo#<Tid, 70y 2 - /= Fclk 5 AJE Y data_in $TOA
NWIGEIET A 2 A2 & 15ns IZIREL 9

set_input _delay -clk ref clk -to "data_in" -max 1.5ns

DTo#<Tid, 70y 27 - /= Fclk 5 ANE Y data in $TOA
T /NEIET A~ A2 b & Ins IZHREL T

set_input_delay -clk ref clk -to "data_in" -min 1ns

ATTBIET A VA 2T A E &1L, BEDZayy - )77 L
VARBELET, SHICEkoT, YV v s AT - TFIA
WIEATI S AR T BB RN 2 FATT L EDTEE T,

e ATTE A LTLR= b ENT tgus tys tppy B E TR tpp ¥
A4 307 RAZIE, TVT T FPGA WD AJJRIEET 4 >~ X
VEPEAINTEBY, Kb T — Y BIERE TN TVET
M, ruav s kv Ty TR, say s - k= FBIR, F
FIAT Yy 7 ITEEEINTVWER A,
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/O R

HNBIETH A > X2 b

SRR, MR REBEEF 23RN BET A X 2
WTIEETE T3, WIRKEBIET A v AV b 2iTo T, FEEEI N
FPGA B ¥ U oML VA F~DIEFOIRES NI 270y 7 -V —
An FEHIZ L IRKBIEATEE L T3 HMAOBRNEIET A v A2 M %
To T, IRESIN/ZFPGA ¥ U 2 BAMRL T A F ~DEFDIE S
nieray s - =A% LU/ MNEIEEREL 9,

2539y FAIVT - TFIAFIE, vavy kv bT v S
Frv s % FTTHEEIC, MORKEBIET A A ME% T — 7 A
BEIEEMASHELET (HrWnIEKRA b -V — - FBA ¥ FEREDS
THA YA MEZFELET),

029530 FAIVT - TFIAYIE, ravy s - AR—=NVF-Fvy
O R FATT L E S, BAORDRBIET A 2 Xy ME% T — 7 AT
POBELET (HEWIEKRA L - V— - KAV FERBEISTHA
VAV MEEBELET),

COTHA VAL MEZEE, YT N, AD tgys TVT T - TN A
OB P EOEBEOR— FBIE, BXUKR—-—FLETorzoy s - 2
Fa—DEFNIRY £,

[ BIEA 1O E SN TV 2EE, HIR/MEEDT 7 + )L+
ERIIIRRIERE & 3 L < 22 )\ IWIRKEBIED 77 + v MMl
i /NBIE 2 55 L () £

Bl Z 13, MAORKEL L HR/NBIE R . YHTT /N RIS 4 7&EN
57T T FPGA OMIJICHEET LB ET VLT A2DIFHL
o X 8-18 12, HITBIE S ADFIZ IR L £ 9, 4 8-18 D4, &5 20
WRTEBVICHORKEBEZFHETL 20 TEET,

(20) Output Maximum Delay = Altera Device to External Device Board Delay +
External Device tg; + External Clock Path to Altera Device —
External Device Board Clock Path

X1 8-18. HHITERE

Altera Device External Device
' - f
B
Oscillator
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8-28

Tl 2% F set_output_delay id. MIBETH A ¥ X~ 24558
LEd, LTofITiE, 70y 7 clk »HHEHE Y data out $TO
WIRKBIETH A 2 M & 2ns ICHREL 9

set output delay -clk ref clk -to data out —-max 2ns

DTFofITIE, 78y 7 clk S5 MITE Y data_out  TOHIIH/AN
BIETH A Y A2 bE Ins ICHRELE TS

set output delay -clk ref clk -to data out —-min 1lns

HWIBET A v AL b2 fiHTAE &L, FEDZ7ayy - 77 L
VARBELIT, SHICEoT, 25V vy AT - TFIA
PFIIHIISA L THEY LAY T4 97 - 54 IV TR FEITTHE
NTETT,

s WAE SR LTLE= N EN o B/ teon tpy B & TH/D
top ¥4 I V7 - NAIZIE, TVT T FPGA WERO IR 7 4
AVAVIPEHAEINTBY, SN0 E U ~OT— ¥ BILD A
EENTCVETHE, suv 2y -y Ty TERKR suv s
A=V FEfR, THERAT v 7 IIFBESNTVER A,

®E 7Oy

Az Ty 7 2EHLTT VT I FPGANNE D 7 0y 7 E5($hbb,
TIVT T FPGANDOWY 55D EHENIA T L uy 7)) #E
FMLT B ENTEE T, FlAR, K oy 7 2@HLT, 7IV7
J FPGA AT A/ L VA Icitis s a7 0y 7 E5 %2 EF
WAL 2 &R TEET,

create base clockTdI~ ¥ FD-virtuald ¥ a »y&=FHL T,
W7 Oy 7 OT7HFA A PEFELET,

s Rz Oy 7 %L CAD E7EHIRIET 1 » 2 v b &AT
HHNC, I 7ay sk ray 7 -y 77 L VA - TH AV
Ay JEREICFLTA A=)V LTI %R ) £
Ao

Bl 8-3 »a— Fid, 200 MHz DERMEZFFD virt clk &) ZHIO
7y 7 ZER L. 2Oy Oy 23R ARBIET A > A Y
FHozay 7 - Y77 Ly A LTHHELE T,

Altera Corporation
2006 £ 5 A



FERIEA/N R

Bl 8-3. virt_clk £W S ZETORE Y O v 7 DIERK
R Ty 7 BRI 5.

create_base_clock -fmax 200MHz -virtual virt_ clk

HIRE Oy RIS AR Ty 7 - )T T LY ARA AT VT b
set_instance_assignment -name VIRTUAL_CLOCK_REFERENCE On -to virt clk

s Oy 2 EREFANBET A A MO0y 7 - )77 Ly AL LTHHAT A,

set input delay -clk ref virt clk -to data in -max 2ns

;Elﬁjﬂﬂl\"z 02590 FAIVT - TFIATIE, LIRYOZ) T, Tk
by 2030 —F - R— MR 2 IERUMES 2 BT T2 2 LA TE
I3, COWETIE, 7597 - 34307 - TFI7A4AFIERMI 2
BIRNTT 2 HEICOWTHAL 3,

JANYBEOU L=V

UANYEERIZ, 2077ty e EOIJERBIT Y ba— )V EFH
TITA7 70y 7 - Ty VHNIEE L T RITIUE % & 7 Wi/ R
HETT, VA= OVEMIE. ERMIa Y b a—WEF8T7 7747 -
say 7 Ty VRBICEEL TORITIUESR S Wi/ MEHETT, 1
F—=TNW AN J Y NNV T a TR, LY AY DK
Mz 7, 7y b, T30 FEFTRT T L5201 31 -
FryvZEYVA—INV - F 2y 7 DREENPLE—FENTT,

UTO T a~<> FTY AN B L) L= NV Z A 2 —T )
LFET,

set global assignment -name ENABLE RECOVERY REMOVAL ANALYSIS ON

CDOF T avPAR—TINVENTWEE, 75397 - 4307
TFIAFIZY ANYIEITE ) A — U DR E L ERE— ML F T,

e 774N ETi ) ANVEITE ) L= SVETIE T 1 £ =TV
ENTwIET, ZoF Ty avid, FERMay re-VEFEE
TITRTCOTHFA IR LTA A =TV LRI NERD T A,

JAHINY « LR— K

ENABLE RECOVERY REMOVAL ANALYSIS % ON IJEET H L. 7 F
ST FAIVT - TFIAFIE) AN E, ET T4 T
VooH LI MMy ba—WEFEROT VT4 7 - 70y 7 - Ty
VEDOMICLELRR/NER SHBTL, She TS v LT RER
AT 7 LTULR=MNLET, UANY - LR— NI, FEFEAT
WIET 7 T4 T ol 77747 -0y - Ty IVREETLE
TOEMPET X272012, LI AYOF— ¥ BAMEFEI > 72 IREER
moEET,
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AN - ATy ZEEMEEIEZ IOy 7Dy bT YT AT v 7 DFEF
BIZUTBY, F— yRERN L 7 — S FERRICE S X F4 (72771,
AT N VESFEREET)IEAM Y P — B HINT
WAE, 797 AT T4, SER21~23 %
fEHLTY BN - 25y 738 L T3,

(21 Recovery Slack Time = Data Required Time — Data Arrival Time

(22) Data Arrival Time = Launch Edge + Longest Clock Path to Source Register +
micro tco of Source Register + Longest Register-to-Register Delay

(23)  Data Required Time = Latch Edge + Shortest Clock Path to Destination Register —
micro tgy of Destination Register

Bl 8412, ¥4IV T - THIAFPLE=FT B AN EMEZRL
EQENS

Bl 8-4. B S NAHFFAHAY £y MESOUAHNUBEOL K- b

Info: Slack time is 8.947 ns for clock "a_clk" between source register "async_regl" and destination
register "reg 1"
Info: Requirement is of type recovery
Info: - Data arrival time is 4.028 ns
Info: + Launch edge is 0.000 ns
Info: + Longest clock path from clock "a clk" to source register is 3.067 ns
Info: + Micro clock to output delay of source is 0.094 ns
Info: + Longest register to register delay is 0.867 ns
Info: + Data required time is 12.975 ns
Info: + Latch edge is 10.000 ns
Info: + Shortest clock path from clock "a clk" to destination register is 3.065 ns
Info: - Micro setup delay of destination is 0.090 ns

JERia  ra— B ENTW WA 753y AL I U T
7T, BER 24 ~FEX 26 2FHLTY AN - ATy T HE
MEFIHELET,

(24) Recovery Slack Time = Data Required Time — Data Arrival Time
(25) Data Arrival Time = Launch Edge + Maximum Input Delay + Maximum Pin to Register Delay

(26)  pata Required Time = Latch Edge + Shortest Clock Path to Destination
Register Delay — micro tg of Destination Register
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Bl 8512, YA I YT - THIAFBLR=F$2) INYEHEZRL
EQERS

Bl 8-5. BN TOWLHWERBU Y MESDUANUBEOLFR— b
Info: Slack time is 8.744 ns for clock "a clkl5" between source pin "a_arst2" and
destination register "inst5"
Info: Requirement is of type recovery
Info: - Data arrival time is 4.787 ns
Info: + Launch edge is 0.000 ns
Info: + Max Input delay of pin is 1.500 ns
Info: + Max pin to register delay is 3.287 ns
Info: + Data required time is 13.531 ns
Info: + Latch edge is 10.000 ns
Info: + Shortest clock path from clock "a clkl5" to destination register
is 3.542 ns
Info: - Micro setup delay of destination is 0.011 ns

s )Ly MEFDTNA R - EVnbRIGEIT, 75T
T FAIVT T FITAFREDINATY BN N = EAT
A3, EFEIY £y b - EVISR L TATIRKBIET A >~ £
YR RTNERD TR A

) L—/NJb » LFR— b

ENABLE RECOVERY REMOVAL ANALYSIS % ON IJEET H L. 7 J
VY BAIT - TFIAFIEY) A= VERE, JERIBA IR T
TTFATDEEXNIETLET V747 - 7uyy -y Y EIEREa Y
Fa—VEFOTFTTY—a st OMOR/NTERMEHBLET, 7
GV T FAIVT - TFEIAFR, RIZIRETHA LB,
WMREAT Y ZELTLAR=PMLET, V2= - A= ME, FEFH
MATERSEZay 7 - Ty VBIZIET 774 712 7% 5 TORM A
TEDI, VLIRIDOT— I PAFEEIZ > 72 REZ NS F T,

JLA—NVEEH DA Sy 7518, 7av 7 - Fx—)VF - 25w 7 DFE
BIZOTEBY ., 7— FBLERR & 7T — FTEREICE O E T (771,
FERA T POV EFEBREFET)JERM T Y b O — B INT
WAGEE, 2Ty LI VT TR IAE, a7 ~29 %
fEHLTY LA—N0 - A5y 7 ZEHE L 7,

(27) Removal Slack Time = Data Arrival Time — Data Required Time

(28)  Data Arrival Time = Launch Edge + Shortest Clock Path From Source Register Delay +
Micro tco of Source Register + Shortest Register-to-Register Delay
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(29) Data Required Time = Latch Edge + Longest Clock Path to Destination
Register Delay + micro ty of Destination Register

Bl8-6i2. 2753y - AT - TFIAFRLE=- T L) L—
IV E R L E Y,

Bl 8-6. EFFSh/-FEEEAU £y MESD U L—/NVEEED L K- b
Info: Minimum slack time is 814 ps for clock "a clk" between source register "async regl"
and destination register "reg 1"
Info: Requirement is of type removal
Info: + Data arrival time is 4.028 ns
Info: + Launch edge is 0.000 ns
Info: + Shortest clock path from clock "a_clk" to source register is 3.067 ns
Info: + Micro clock to output delay of source is 0.094 ns
Info: + Shortest register to register delay is 0.867 ns
Info: - Data required time is 3.214 ns
Info: + Latch edge is 0.000 ns
Info: + Longest clock path from clock "a clk" to destination register is 3.065 ns
Info: + Micro hold delay of destination is 0.149 ns

FERPAT Y PO —WREFEINTLRWGE, 753y 7 - 543307
T7TFIAFIE, G300~ FHHLTY A= NV - AT v 7%
FAELIEI,

(30) Removal Slack Time = Data Arrival Time — Data Required Time
(€Y Data Arrival Time = Launch Edge + Input Minimum Delay of Pin + Minimum Pin to Register Delay

(32)  Data Required Time = Latch Edge + Longest Clock Path to Destination
Register Delay + micro ty of Destination Register

Bl 8-712 25397 - AT - TFIAFDPLE=- T L) L—
IV E R L E Y

Bl 8-7. BEFE N TVWAWIHERBAY £y MESDY L—/NVEEOLKR— b
Info: Minimum slack time is 1.131 ns for clock "a clkl5" between source pin "a arst2" and
destination register "inst5"
Info: Requirement is of type removal
Info: + Data arrival time is 4.787 ns
Info: + Launch edge is 0.000 ns
Info: + Min Input delay of pin is 1.500 ns
Info: + Min pin to register delay is 3.287 ns
Info: - Data required time is 3.656 ns
Info: + Latch edge is 0.000 ns
Info: + Longest clock path from clock "a_clkl5" to destination register
is 3.542 ns
Info: + Micro hold delay of destination is 0.114 ns
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(33)

e MY Y MEGHTNA R - Uy hbkdyGEIEE. 79V
AT TFIAFRIDOIRATY A — N VBT & FEAT
T&ELEH1C, FERPIY £ b - € L CATRADEBE T W
LAY MNETDRTIUER ) TH A,

suyy - A¥xa—d, 2 HORLRL LI AFIZBITA 0y ZEFD
FEEHOETH . 220070y 7 - IRADNSAEDE, HDHNIEr—
FAYR- a0y ZFEFY S ray y OFHPEKTIREEST S
TREMRH N T3, 70y 7 AP EL 2513, 7— 7 FEREM & -
Oy 7 EEROBDAF 2—=PRKELBDES, 750y 7 - 743
VT T FIAFIER, T B uy JESOAF 2 — R L.
FNEHFITDHZOD 200 TH A A MERMEL T,

BRAX70v7EEIX1—

A7y ZHEAX2— - THA VAV V275 T, 7Oy 755
BT AT A A —Yay  LIYRAYEOMORKEE 7Oy 7 FEX
Fa—%ELI T, 75397 - IAIVT - TFIAFIE, LY A
yOrayy - R— I NOEFREZOY Y - SAEL LIRSy T -
R= I \OFEFEHI7OY 7 - XA B LT, A7y Z7HEAFx 22—
BERENTVEPE2ZHMLE T ikkruy ZEEZAF 22—,
A 3B 2R L CRHESI T T,

Maximum Clock Arrival Skew = Longest Clock Path — Shortest Clock Path

BlZIE K819 IR T LI, 78y 7 - EV clk B LI RAY regl
Oy s - R—FETOREN10ns T, 70y 7 - ¥V clk b L
VAY req2 vy - K= MNETOIRIED3.0ns DG, 7T v
AT - TFIAFIEI20ns DOV - AFa— - AT VT
(S R D S

X 8-19. 7O 7 EE/NR

regi reg2

T

out1

data
—

clk r(w‘\« N
|

s ®&Kz7ay 7HEAF2— - THA A 20y s - J—F
ELVRAY - SN—=TFICHEATARERDH Y T T, kray s
FFEAFX 22— - THA A I ETHE, T4 v FIF AT 2 -8
G A A G B - = S
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set instance assignment

(34)

8-34

set instance assignment -name max clock arrival skew
Tl o> FEEALT K70y 7FERAF2— - THA X2 b &
TRETE LT, UTOBITIE, 70y 7F75 clk 25 regr I2v v F
TIBVYASOINY 7 ETORKI By 7 FEAF 2 — % 1ns IHHE
LEd,

-name max clock arrival skew lns -from clk -to reg*

BRRT—SEEIX 21—

BRTF—FFHEAF2— - THA VAV 2T T, BT AT 4 5 —
Tav  LIVARF IR U ANORKEET -V EAF 2 —2I8EL
I3, 29V IAIVT - TFIATIR, RET—FFENRLE
WET—FHENAZLBR LT, KT FEAF 2 —2NER INT
WAL L F 3, mRT — FFHEAF 2 — 13, iHER 34 2
LCRIEESNE T,

Maximum Data Arrival Skew = Longest Data Arrival Path — Shortest Data Arrival Path

BIZAE, 820 [IRT LI, BITE Y outl ~O T — & FERERH A
20ns. ¥ Y out2 ~O 7 — ¥ FEEER 2 1.5ns. HHIE ¥ out3 ~
DT — & FERF- A 10ns OYH. 7T v 0 -4 - TFI4
FiE10ns OFKAT— FVEFEAF 22— - AT v ZREMZRMELES,

8-20. 7 — HEE/NZ

reg1 out1
>

reg2 out2
C D s |

reg3 out3
>

clk
—

T

s WAF—FFEAF2— - THA AV IRITHI L, 74051
AF 2 —FEETEORAT T,
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report_timing TO 441 I > JHEITLR— b DERK

set instance assignment

report_timing
TDRALIVT
BITLAR— D
35

set instance assignment -name max data arrival skew Tl
IV FEFEALT, AT — S EEAF 2 —fEZIFE TS T T BT
DOHITIE, 70y 755 clk HHIE Y dout DY 7 T TORK
TS HEAF L —% Ins ITHREL T T

-name max data arrival skew Ins -from clk -to dout([*]

7Y A IVT - TFHFIAFINE, TFAL R=ADF A 3
VUL AR — N ERERT H720D report timing T I ¥ FA3H
FENTWES, 7S L OEEO/SAKT BB L OME S 1 3
YT LR POERETRICTIEBORAA vy FEMEHL T,
report timing DINEHNAI YA AT LI ENTEET,

[ls° report timing Tl I~ Fid, quartus tan FEfTI~ > F
THEHTE I,

report_timing Tl 2~ ¥ FEZMHT HHIIC, Quartus 1 712 = 7 b
EHWTIAIVT - Ay P AMERER L2 TR ) THA Bz
Z. UTFD22o90Tda~vy RTINEITWET,

project _open my_project
create timing netlist

report timingTad IV ¥ NI JEDOY —ABLITFTAT 1 LA —V 3
Y )= FERTANITEH2OD -from BLU -to AL v F &ML
9, Bl 21E. LT report timing Tl I~ ¥ Fid, A A v F
—clock_setup ZH\WT, LT AY¥ src reg* & dst_reg* DMIZH
AIRTCHOrzay s -ty b7y 7 - XA%LFE—FLET, -npaths
20 A4 v FIFLAR- P SNBSAHE 20 IZHIRL £

report timing —clock setup —-from src reg* -to dst reg* -npaths 20

AA v F -clock filter BL U -src clock filter b, KEDV
Oy 7 - V—RIEILL 74N ) IR TEE T, Fl2IE DT
® report _timing Tl I~ ¥ FliE, TAT A 2 =Ygy - LYAFH
clk CEB SN2 T NTHruay s -ty 7y 7 - XA%LAR—-FL
9,

report timing -clock setup -clock filter clk

DUTFofITIZ, AT A4 5+—Ya vy - LY AP clk THEIE N, vV —
A - LYATH src clock THE)ENB 70y sy - &y b7 w7 -8
Z%I//_ﬁ*‘ ]\ Lij’—o

report timing -clock setup -clock filter clk -src clock filter src clk
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# 7Y bR

project open my project

DAUF. quartus_tan FEATI~ Y FTRETERZZ 7)) T Mil2RL £
ERS

#OEIZAY YA MEROICERT %,

create timing netlist

# 7Uv 7 clkDIHY T -y bT v T - NAZ)ANT 5,

# LY AY abe* PHL T AY xyzx T

report timing -clock setup -clock filter clk -from abc* -to xyz*
# by T 500 ALY AR AN D,

report timing -tpd -npaths 5

# by 7500 VA GEDE/SAEZ Y A ML,

# % out.tao 7 7 4 WM XA,

report timing -tpd -npaths 5 -file out.tao

# /D epd ZEME L. #REBEED out.tao 7 7 4 WITBINT %,
report timing -min tpd -npaths 5 -file out.tao -append
# ax L ox OMORENSA (LYASBOT—5 - 18A) 2FRT %,
report_timing -longest_paths -npaths 1

delete timing netlist
project close

ZDM/mD
24327
771 Ukee

8-36

T IAIVT - TFIATR, UTOL )RR T4 T -
VIR OMEE S A YA A LN ESEA720D% L ORkRE
9,

=N
AN

SE N\
(- J1

SEE

N

TANVEA—F - TH AL X2 b
THA AN - T—TF

T T — FfEAT
By AV 7REDD
FAIVTHRTF v

T FHENT

TAIVRA—=K - TFHAL 2 X2 b

ZHDI) =K - THA A MERVERT AEEZ LT 572012,
QuartusII V7 b7 2T * BIUI?DIA NV I — FXFEEZZITAN
T3, SNHLDOTA NV I — FLFEMFEHL T, 71 123 L TERK
THLERGHLENTHA v A M EEFHS LT T,

TANFH— FXF > IEBEOLTIN y T 7 LETHRIE, 7
T cIAIVT - TFIANIE, regr L LTRESNSZ/—F
WTHA XA IPfTbNDE, TV T 497 AD reg & Z1UTHEL 0.
1. FAREHEBEOLT 25K A LT (regls reg[2]. regbank,
regl2bank % &) IV F U T FTEL5TRXTOTHYA ¥ - ) — FNEgEHE
L. ZN60/ = FIZT7H A v A be#ALET,

TANW I = RLF Y IEEDO L LTIy F 7 LET L7
TV - IALIVT - TFITANIE, reg? ELTHRESINSZ /- F
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WTHA A IPTbNDE, TV T4 97 AD reg & ZHNUIH AR
BEO1LFEPOHA LT (regl. rega. regd 2 &) IIx v F 7
BIXTOTHFA Y - /= FeBEKL, ThoHD /) = FIZT7H A x>
FEBAHLET,

THALAADS - TIV—=7T

TAL - TN=TELTHHOENELETHA YAV M- T —=TI12L 5T,
BAIVT - THA VAV M EEHYLBTCHLIENTEL /) —FOHIRY
L TNV—TREFETEET, BED/—F, TANVFI—F, BIO
BHBETAL - TNV—THhoDT AL - T V—T%HkTr2 L TEXFE
To

timegroup Tl I~ ¥ FEMH LT, 7THA X XU b - v —T%ERK
LET. UTOBITIE, 7HA 2 A2 b - Zv—"T srcgrp DMER S 1,
srcl* IRy F Y VT L 4HE RO/ — N2 7 V=718l £ 3,

timegroup srcgrp —add member srcl*

BlziE, X821 T, V—A LIV A¥ regl ETAT A A —Var -
LY AZ DNV T sram_reg, external reg. internal reg. B
LW cam reg EOMIZ, YT RETHIVA - S$ADH D 5. TH
AR - TNV=T R LRWSGE, REZTHA XY MILT
NDEBYTT,

set_timing_cut_assignment -from regl to sram reg
set timing cut assignment -from regl to external reg
set_timing_cut_assignment -from regl to internal_ reg
set timing cut assignment —-from regl to cam reg

8-21. 7#JVX « INX

sram_reg
—
[: ; sram
external_reg
reg1 =
AT external
clk internal_reg
—
[: ; internal
cam_reg
—
(: ; cam
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8-38

dst_reg bank EMHINDTHA L XL - Z—T7TiZ. LTOTH
A YA MHBRETT,

# dst_reg LVIAFDE A & - TV —T2AEKT 5,
timegroup dst reg bank -add member sram reg
timegroup dst_reg bank -add member external reg
timegroup dst reg bank -add member internal reg
timegroup dst_reg bank -add member cam reg
#IAIVT SRR b,

set_timing_cut_assignment -from regl to dst_reg bank

—ETHA LAY - TV=TRERINDLE, ZOTH A X2 b -
TNV—THHEFRT LI ERL, FA L - ZI)—FIx L CEATREZ
FAIVT - THA VALY MRITH)ITENTEET,

& BAD /) —FEs 4L ZV—=TIZHY)LT, TNHEDTV—T
WEAIYT - THA A MV R@ATAE 7573y - 4
VT TFIATOMREM LSS ENTEL T,

RO—F R
EOR T — AT T, REEAE—=F - L= F - 7N 2ZxF LT,

RAD - =AM EE. 7oA, BIOWEE) TERIN:S
U7 EFVEFEHALES,

ot

H

N

e mEI—FBIORHEI—F - XY T 107 - 54 IV TRV
R=rOWTFNb . < T OV 27 M >tanapt 7 7 4 VIRFE S
W PHIDO S A I v ZIRT L R— b & E#HRXTL2 808D ) £9,
LR= PO —% R 21213, REOIT 284 VEIGASY
TA VT - FAIVTENORNIT 7 A VEH LWAHET TR
% 7, Combined Fast/Slow Analysis (54 / fH3H A G b fF
) LAR— MERE AL,

QuartusII V7 M7 = 7IEEHIZ, B#Ha—F (F74 1) BITED
BEBEF Ly 7b LR PMLET, TNOLOFERIZ, T—A L - F—
ADIAIVT - ETNVEMRHLRDEBIEF =y 7DLKR—-MILo
THEENET,

RAM T —=ADFAIVT - ETNVEHCEEEI—F - AF¥T 1
7 - I A I VTN R FETT HITIE switch --fast model=on %
quartus tan ETIX Y FEWIHHTZZENTELZ T, UTFO T
avr R iofm¥&4\/7 ETNDA A—T N ENFET,

quartus_tan <project_name> --fast_model=on
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BB IVTREDBY

QuartusII V7 b7 =7 D3 Y3 VI OKFAL, &l T A 24
RAWB2-DICHHSNLAEERME 7O AL o THBESNE T,
QuartusII V7 b7 =7, KEEELTF A > oF7¥ (v - 7av A%
EHALT 70ROy 4 I V7 RAD ) BRMA L F 9. 2 ORI,
THA v LT FELEITO T I EN R ERMREFEIT T2 &
WZ&oTy TN UL NVICELREGD 1 OB TERAY 71 v
7L IVTRMRRMAEL, FIUCE), BRI T v T4 v TER
2T v E L CERT T VN VIR AR 1/5 RS E T

lss BMIsAIVZRBOY 74 v T4 ¥ ZIEEeITRE(LE T
FRERICEBEINTEA, ¥4 IV TBIELR— MIRMED
DIZTEFHA —f%IC, RFED VBT, HENLRZREY HH
L7z ZIZBET 4 v N THELNLBIEMO10%UPIZINE ) F
ER

RIS A4 I 7RO DICE, 54 IV 7R VIEERERT 27200
#%sE & LT, [Realisticl. [Optimistic]. [Pessimistic] @ 3 1) 4% 1
T9o K812, TNHLOREDHMERLE T

K1 BHIIIVITRBEBVOREF TV ar

FE

SitBA

Realistic (77 + /U FEXTE

CEBENE Ty | 7N ACNAUBRICRBEVEEZISND 21 I TRIE

FA T EERLTRRNESSIIL IR | DUEEERLET,

BHNET)

Optimistic (NXZ b+ F—ZDFEPE LA I | 7L T NMIOFREREL LEOFEEES BV EI I T

CTERBBVETY)

REBbEEERLET,

Pessimistic (7—X b + ¥ —ZXDBREH AL | ZI- AL NAIOERERAZELUTOREEI ZVEL I LY

1IVTREHYNET)

REBLEEERLET,

BIIE A4 I RS VREZ R 5121&, 74 v 74 Y 7 RFENT
BEEIUTOTIa~ >y FE AN LET,

quartus_fit --early timing estimate[=<realistic|optimistic|pessimistic>]

Altera Corporation
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By 4 IV 7 RS ) OmTHIC, RURERGEOEBIEIZIEOWTE
EHRIAIVT LR=IDPEREINTE T, SBT3V 7 - 70—
Tx-7u 7 TS U IEENRO Yy JREERERTASIEDRETT,
BIs 43IV VBBICE>C, WEBEZETL, STSTLEBE MK
UY—D% 43I HEERERRT LI ENTEET,
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LIV THIBF VN

TNTTTIE, 7V AU NVEEFTTLHEICTRTOY A I 7 7l
#% Quartus IV 7 b = TICANTH I L 2HREL T ET, Tl
FoT. 79 FDPELWI A I VTSR Y=y ML 2TV 7
FAIVT - TFIAFRTEAL VHNOTRTDI A I 7 - IS AR
LTGEREZIELLLVAR=PFTELEIIIRN TT, TXRTOHKB T
42 )= FICHEICERAINDL LIS, 43 7HlTF = v 7 ke
WL oTTFHFA VATHIB SN TV AR WTRTONRADPLER— FEanF
o Bl 8812, TN UL NRICERSINDE YA IV 7HlfIF =
T ORI ERLET,

Bl 8-8. 214 I THIBIF v I DER

o +
; Timing Constraint Check Summary

e e B L e EE L L e e L L L B P P et +
; Timing Constraint Check Status ; Analyzed - Tue Feb 28 11:42:31 2006 ;

; Quartus II Version ; 6.0 Internal Build 143 02/20/2006 SJ Full Version

; Revision Name ; test ;

; Top-level Entity Name ; Blockl

; Unconstrained Clocks ;0

; Unconstrained Paths (Setup) ; 22

; Unconstrained Reg-to-Reg Paths (Setup) ; 0

; Unconstrained I/0 Paths (Setup) ; 22

; Unconstrained Paths (Hold) ; 12

; Unconstrained
; Unconstrained

Reg-to-Reg Paths (Hold) ; O

I/0 Paths

(Hold) ;12

e e e e e +

FAIVTHIRT = v 7 2 FETT AHITIE. switch

--check constraints % quartus tan FE{TI~ ¥ FEIITHHL
T3, UTOTda~>y g, 791> - VATL01Ly b T v 7B&L
OR— IV RDOBHETYA I T F =y 72 FETLET,

quartus_tan blockl --check constraints=both

Z v FER

FoFiE, HRIZTA =N 2550y -7y 7 - 7—7) (LUT)
ELTQuartuslI V7 My = TICFEEINTWEST, 75 v 7 - ¥4
VT TFIATIE, NS0T v FEMAGDEIL AL FTIER
CEMZ LAY ME LT T AZENTEET, 707 - A X —T
Wiz gy 72 & LT SNE S, 293y 7 - 94307 -7 F
SAFIZ, INS5DOFyFIIRTEEY FT v TB IR — )L FRfTo
WRELR—-PLET,

UTF® Tl 2<% > FT, Analyze Latches As Synchronous Elements 7
TrarEFIITAILRTEIT,

set_global_assignment -name ANALYZE LATCHES_ AS SYNCHRONOUS_ELEMENTS ON

8-40
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Quartus 1V 7 N7 x7d, 7 7Y v 7 - 54327 - TFIAHFTHT
EBIREBAT) T T4 27 - F A= MIIIA. Assignment Editor 3 & O
ZToMDIL—H 4 T =2 - V= VERELTBY, 77V 7 -
TAIVT - TFIAFRERCTHA Y A VERHTLI LD TEET,

Assignment Editor

Assignment Editor {&. 744 ¥ X~ MOl ZHE, B X OHIBRIZE
HTBHATLy FY—= DA 28 72 —-ZXTY,

Assignment Editor T8 1 I > 7 - THA Y ALY F2ATHIIE, AT T
) - ) A A5 Timing % #R L T Assignment Name 77 7 L1257 1 3
YT THA LAY PDOAREFIRL T Assignment Name 7 1 — )b
F® <<new>> % ¥ 7))\ - 71) v 735 L, Assignment Name ') A I
AFIRSINE T, 482212, Assignment Name J A MZ¥ A IV 7 -
THA LAY PDY A THERS NIz Assignment Editor 7R L 97

8-22. Assignment Editor

X
j o al| @ pin & Timing  # Logic Options

¥ Assignment Editor,

kA
o +  Category: | Timing

4 5 I show assignments For specific nodes:
z 04 Check Al
i Uncheck Al
§ Delete Al

kS
i + Information:

= Edit: X |<<new>> |

From Tao Assignment Mame | Walue Enablet

1 e e | -|

Clock Enable Multicycle

Clock Enable Multicycle Hold

Clock Enable Source Multicycle

Clock Enable Source Multicycle Hold

Clock Hold Uncertainty

£ Clock Settings

- lock Setup Uncertainty

Cut Timing Path {Accepts wildcards)

Early Clock Latency

Hold Relationship {(Accepts wildoards)
Input Maximum Delay (Accepts wildoards)
Input Minimurn Delay {Accepts wildcards)
Inverted Clock

Late Clock Latency w

Il.v

Assignment Editor |22V CFEL <&, [QuartusIl />~ F7'» 7 Volume
2] @ [Assignment Editor| OFZZH L TS0,
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243V TEE

Settings ¥ 1 7 H 7 - K v 7 Z® Timing Analysis Settings X — ¥ T, £
B E 70y ZRERRETHIENTEL T, TOXR=VIZT /&
A% %1213, Assignments X = 2 — @ Timing Analysis Settings % 7 )
7 L %7, Timing Analysis Settings < — Y 23FI/R &3 (14 8-23),

8-23. Timing Analysis Settings 51 707 - Ry 7 X

Settings - filtref X
Category:
o General Timing Analysis Settings
- Filez
- User Libraries [Current Project] Specify settings for the Classic Timing Analyzer. Use the Assignment Editar for individual timing
. Device azzignments. Mote: These zeftings affect the Classic Timing Analyzer anly. To specify Timeluest
e Timing Analyzer settings, use the TimeQuest Timing Analyzer (Tools men).
ks
+- Compilation Process Settings Delay requirements —
] i i Report mirirmurn timing checks
# ?ﬂdy;lst% Synthesiz Settings T = = I~ Bep g
|- Fitter Settings ir

SignalTap Il Logic Analyzer tpd: ns =

- Logic Analyzer Interface
i SignalProbe Settings th ]ns j'
Simulator Settings

PowerPlay Power dnalyzer Settings

A G : - Minimum delay requirement
: DS:;& :s[sistant e ]ns j Minirum teo i v
Wi Epd 5 b

[

- Clock Settings

Defaulk required fmaw: MHz *
Individual Clacks. .

Moare Settings...

Description:

Cancel

Clock Settings #1707 - Ky 7 X

Clock Settings ¥4 7102 - Ky 7 A&[HL T, X=X - 70y 7%
EEIIREZ By 7 RERVEME72ITZEE TE £ ¥, Assignments £
= 2 — @ Timing Analysis Settings % 7 ') v 7 | % 9 . Timing Analysis
Settings X — ¥ FIR 1L £ T . Clock Settings @ T D Individual Clocks
%21 v 7 L%d, Individual Clock &1 717 - Ky 7 AHERSN
9 (1M8-24)0
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2006 £ 5 A



Quartus I GUI ZfEA L 7= 21 I > T8

Altera Corporation
2006 F£5 A

8-24. Individual Clocks %4 7074 «- Ry 7 X

Individual Clocks

Specily settings for sach clock that is part of the project. Assign the settings ta input clock signals.
Esisting clock settings:
Mame Type Froax Dty cycle Period Mew...
aus_clk derived 100.0 MHz 50 10.000 ns
sps_clk absalute 100.0 MHz B0 10,000 ns
- | ¥
ok | Cancel

IndividualClocks ¥ 1 710 7 - Ky 7 ADO New rx¥ %271 v 7 LT,
New Clock Settings #1707 - Ry 7 AT 7EAL, XN—=R -7
Oy 7HRET/GIREZ Oy ZBREERFERLET (X 8-25),

8-25. New Settings ¥ 1 7H% - Ky I X

New Clock Settings gl
Clock seftings name: |S}'S_C|k_><2
Applies to node: lclk_xZ J

Relationship to other clack settings

% |ndependent of other clock settings

Bequired fmax 200 MHz | Resulting period:  5.000 ne
Dty cycle (2] |50

" Basedon: | =] Requi |

More Timing Settings #4707 - Ky 7 X

Settings 51 7107 - ;Kv 7 A ® Timing Analysis Settings ~X— " T,
More Settings = 27 ') v 7 L C More Timing Settings ¥ { 717" + K v
7 A% FR L ET (14 8-26), More Timing Settings ¥ 717 - K
AT, ZEOTa—IN - I A I VTR T a v ICT 22 AT
RSN
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[X] 8-26. More Timing Settings 1 70% - Ky X

More Timing Settings @

Specily the settings far the timing options in your project. Individual timing assignments can be made
through the Assignment E ditar

Option

BRezet
Mame: Analyze latches as synchronous elements
st [T | | el

Description:

Dirgcts the Timing Analyzer to analyze latches as synchronous ~
elements, rather than as combinational elements. Although latches ]
continue to be implemented as 2 LUT feeding back onto itself, tuming

Existing option settings:

Mame: Setting:
Analyze latches as synchronous elem.. On
Cut off feedback from [/0 pins On

Cut off read during write signal paths On
Cut paths between urrelated clock d..  On

Default hold multicycle Same as Multicycle
Enable Clock Latency

Enable Recovery/Removal analysis off

lgnare Clack Settings aff

Report Combined Fast/Slow Timing 0ff

Fieport 10 Paths Separately ot

Report Uncanstrained Paths off

Cancel

127 - LFR-F
7

A

75T IAIVT - TFIAF - LEAR=MNI, RV T AT - F
A I VRO EF G IN, TUM )V - LER— DR 3
TS 79V 7 - 54327 - TFF4% - LAR= ML, §TCO
Uy - I)=AOray 7 -k N7y Ty - K= KO
EEPTHINTVET, TOLE— ML, AL Y AHOTRTOH
HEYD tcon THFAVHDTRTOANE YD tgy & tyn BLUTH
4 HNOREDO Y VA DEISAD top DFETRENT T, KO
B LTINS ZAEREICOWTIE, oL R— F2MER ST T,

FTHYEAL VHOIAI VT - TH AR NS, 79y 7 - ¥
A7 - TFIAFIE L2720y - J—=FIZHLTAT Y F -
LR=b2ERLETA, 7597 - A3 0T7 - TFI4FIE,
MEI T =NV D tgys tys T20d teco DT A ¥ X 2 AT
EVYDATy ZMEBOALR=TFLET, EDRAT Y ZIF/SANR
Oy 70843V 78R ERAY—Y U ERLETEHDAT v 7T,
AWy 7 DI A I TEGRER L Y-V 2Rl ET,

)

s ZOIAIVTHBTFLA-PME, 7F AL - 75 =<y FTHEE
s, AL - T4 L7 MVIC <) EY 3 Y4 stanapt &
W) T T ANVHTEPNET,
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2284V - LR — b ® Timing Analyzer 7 + V¥ O T O ¥ 4 7%
FEIRL T, Clock Setup % 721& Clock Hold 7 & DT L AR — F & FoR L
T9. 8271, 7 Uy IfEHclkdsuy -y b7y T LR—
FOBIERL I,

8-27. # A I JWILK— b

SR Flow Mor-Default Global Setti
B Flow Elapsed Time
EHB Flow Log
& Analysis & Synthesis
& Fitker
-] Assembler
=-&FE Timing Analyzer
SHEF summary
SR Settings
SR Clock Settings Surmmary
SHBR Clock Setup: 'k
SHEH Clock 5et
S Clock Hold: 'dk
S Clock Hold: 'z’

S

SHBE Recovery: ‘chxz'
SHEE Removal: 'dkz2'
& 52 Messages

SHE Flow Settings

~

Clock Setup: "cli¢

=
)
=
)
b}
=5

e i iz g g e el |
1 9043 ns 91,32 MHz [ period = 10,951 ns | state_m:inst1lfiter tapd| acc:inst3result{11] clic clk, 20,000 ns 19738 ns
|2 | 9664ns 96.75 MHz [ period = 10.336 ns | state_m:inst1lfiter tap3| acc:instAresult11] clic clk 20.000 ne 19738 ns
[3 [ 979N 98.00 MHz [ period = 10.204 ng | state_m:inst1lfiter tap2| acc:instAresul11] clic clk 20.000 ne 19738 ns
[4 [10239ns 102.45 MHz [ period = 3.761 ng | tapsiinstln[2] acciinst3resultl11] clic clk 20.000 ne 19738 ns
|5 [ 10283ns 10291 MHz [ period =3.717 ng | taps:instln]5] acciinst3resultl11] clic clk 20.000 ne 19738 ns
|6 [10319ns 103.30 MHz [ period = 3681 ng | state_m:inst1lfiter tapd| acc:instresultl10] clic clk 20.000 ne 19738 ns
|7 [ 1031 ns 104.07 MHz [ period = 3609 ns | taps:instln]d] acciinst3resultl11] clic clk 20.000 ne 19773 ns
|8 [ 10480ns 105.04 MHz [ period = 3.520 ns | tapsiinstln_2{0] acciinst3resultl11] clic clk 20.000 ne 19738 ns
[9 [ 10523ns 105,52 MHz [ period = 3.477 ng | tapsiinstlen{1] acciinst3resultl11] clic clk 20.000 ne 19738 ns
[10 [ 10757 ns 10819 MHz [ period = 9.243 ng | tapsiinstln_1[2] acciinst3resultl11] clic clk 20.000 ne 19738 ns
[11 [ 10768 ns 108.32 MHz [ period =9.232 ng | tapsiinstln]4] acciinst3resultl11] clic clk 20.000 ne 19738 ns
[12 [ 105851 ns 109.30 MHz [ period = 9.149 ng | tapsiinstln_2{2] acciinst3resultl11] clic clk 20.000 ne 19738 ns
[13 [ 10534 ns 110.30 MHz [ period = 3.066 ns | state_m:inst1lfiter tap3| ace:instAresultl10] clic clk 20.000 ne 19738 ns
[14 [ 1099 ns 111,06 MHz [ period = 3.004 ng | tapsiinstlen_1[4] acciinst3resultl11] clic clk 20.000 ne 19738 ns
[15 [ 11.066 ns 111.93 MHz [ period = 8.934 ns | state_m:inst1lfiter tap2| ace:instAresultl10] clic clk 20.000 ne 19738 ns

[16 [ 11.110ns 112,49 MHz [ period = 8.830 ns | tapsiinstln[3] acciinst3resultl11] clic clk 20.000 ne 19738 ns ~

< >
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PRNZABM-UZXB - NZ

Advanced List Paths ¥4 7172 - Ky 7 ATlE, £ED 2 DOFR %
LIZAFBENSADOBOA v 73ty bRRIVIBIEZ &, FEo/S A
T AHREMER R S N F T (X 8-28),

Advanced List Paths ¥4 7072 - Ky 7 A Tld, VA NT LA DFH
HEBRINTEF I, pIzIE, FEoruyrorayy -y N7y T
Eruayy R FICHET A IEREEL LA TEE T, 5612,
74 Y FYHO Td command 7 4 — )V R, HAZ LA Td A7) 7T
72Ty V= VTR TE AREDTda~ Y NiZxyF Y7 LET,
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[X] 8-28. Advanced List Paths 444 70% + Ky 7 X

Advanced List Paths 5]

Specity values to list intermediate timing delay paths. Delay infarmation must be represented in
the Timing Analyzer section of the Compilation Report window. Results are displayed in the
System tab of the Messages window.

Paths to repart; |1

Nodes:

From: |Slc_reg J
To: |dsl7reg J
Clock fiter: ~~ Jinelk E|
Output ta file:

File name: | J Open

Report window sections:

[ tsu I Minimum tco I Clock setup [1/0 paths]
[ th [~ Minimum tpd [ Clock hold (110 paths]
[~ tco ¥ Clock setup
[~ tpd ™ Clock hold
Tel command: ]l\stﬁpalh -npaths 1 -from grc_reg -to dst_reg -clock_fiker inclk -clock_setup

List Paths Close

listpath 3~ > FiZ& A I Y 7T LR — b O ERFET TSI, Ih
FITHIIESA% G2 ) v 7 LC ListPath %27V v 7 LE¢ (¥ 829),

Advanced List Paths ' 727 - Ky 7 Z121E, 7 4 3 7 TET L AR —
MIFIRENDNRADARFIRENE S VT2 T - 54327 - TF
FAHFTLHR— P ENDLNAFZEERTIZIE, Assignments X =2 —D
Timing Analysis Settings 7 ') v 7 L ¥ 3 ,Category ) X } T, Timing
Analysis Settings % f&Bf L . Timing Analyzer Reporting % #R L 3
Timing Analyzer Reporting X—>C, 75 v 7 - ¥4I - TF
FAHFDRLHR— b T HIEROFHEMEIREL T

[[& Advanced ListPaths 2~ > FB XU ListPath 2~ > Fidvwiih
b, System message 7 1 ¥ FUIISAEHREFRL T,
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X829. Xyt—Y - Y4 RKIRDYZX B - XX

= éj Info: Slack time iz 8.064 ne for clock "clk3" between source register "regl”’ and destination register "reg2”
£ Info: Froas is restricted to 275,03 MHz due to tl and tch limits

-) Infa: + Largest register to register requirement iz 8.897 ns

i,) Info: + Setup relationzship betwesn source and destination iz 10,000 ns

£) Info: + Largest clock skew is 0848 ns

';) Info: - Micro clock to output delay of zource iz 0.224 ns

;,') Info: - Micra setup delay of destnation iz 0.037 ns

i;) Irfo: 12 + [C{0.000 ne) + CELLIDO00 ne) = 0.000 ng; Loc. = LC_X33 Y20_MNE; Fanout =1; REG Node = regl’
i,) Info; 2+ IC(0.518 ns) + CELL(0.309 ns) = 0.827 ns; Loc. =LC_X33 Y¥20_N2; Fanout = 2; REG Node = 'reg2'
5; Info: Total cell delay = 0309 ns [ 37,36 % )

'é; Info: Total interconnect delay =0.518 ne [ B264 %]

[[s° Combined Fast/Slow Timing *+ 7> 3 %4 £ —7 )V 3 Tw
5354 List Path Tcl 2~ » Fid Slow Model ¥ 7 & 3 » |2 L KR —
FENBNSABEDHFIRL T,

BHHIMIVTREDY

RIS A I v 7 RFED ) 2B d %1214 Processing A = 2. — ® Start %
AR A >~ I L. Start Early Timing Estimate % 7 V) v 7 L ¥ ¥, Early
Timing Estimate £— FZ 5% 3 5% (21X, Assignments A = 2 — O
Settings @ 7 ') v 7 L ¢, Category ') X ; T, Compilation Processes
Settings % %R L . Early Timing Estimate % #R L T, HIYD ¥ 1 I
ROV E-—FZ7 )y 7 LEd. RS A IV RS ) EREICD
WTHL I, 839X =Y [RIs 1 IV 7hfab )] 2R TL
72E

PHA AN TIV—=TF

AL - TV=TELTOHMONDLTHA LAY T - T — T DER,
AW, BLUHIKREZ 1 2054707 - Ky 7 A5 54791213,
Assignments X = 2 — ) Assignment (Time) Groups * 7 ) v 7 L £,
Assignment Groups ¥/ 717 - Ky 7 AHFERENET (K 8-30),
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[X] 8-30. Assignment Groups Z 1 7% - Ky 7 X

Assignment Groups E]

Aggignment group hame: ]src:_reg j LCreate... ‘ Delete I Fename... ] Delete Al ‘
tembers:
req_sic Add...
req_sync®
Erceptions:
req_sync_dst Add...
Ok Cancel

A9UT D
HR— b

8-48

Tl A7) 7P T FHEETLTCIOETHMTLHELIT) TENT
EFEd, —WOFIMHZII~IF - 7Oy T TLEFTTEE T, A7 Y
TTA YT Ay R F Ty a3 iZowTH L < 1d, Quartus 11
Command-Line 3 & ' Tal API Help 77 7 H &S L T 728w, 20D
Help 77 U ¥ %l ¥ 51213, a~v > F-7ary 7 hTRoa~vy Kz
ANTLET,

quartus sh --ghelp

C OIE#H % PDF JEAT#IRT % 121d, Scripting Reference Manual % 2
HRLTCRZS

T A7) 7T M MZOWTFEELLIE, [QuartusII /N> K7y 7 Volume 2]
DITAAZ YT OFEBHL TSV, QuartusTY 7 b =7
2B 2 3EB L OHIFIZ W TEEL < &, [Quartus IT Settings File
Reference Manual| #ZB L TL7Z2&v, a<v Yy K- 54 - A7 Y7
MZOWTEEL < 1E.[Quartus 1IN~ K7 v 7 Volume 2 D[ Command-
Line Scripting ] D&EZZH L T 723,
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70 7 DIERk
THAYNTZ Oy 7 OERDPREZR Tl 27 > Fid,

create base clock & create relative clock ® 22T,
N—=2X-70v7

create base clock Tl I~ ¥ FEMHL T, X—=A - 70y 7 %&iiE

#LETS
create base clock [-h | -help] [-long help] -fmax <fmax> [-duty cycle <integer>]
[-virtual] [-target <mame>] [-no target] [-entity <entity>] [-disable]

[-comment <comment>] <clock name>

sys_clk EVVIHIHKAON—R - 70y 7JFRELX / — F clk src IZ
100 MHz (10ns) D&Mz EZ L CEHATAI2E. UTFTO Tda~< > K
=ATTILET,

create base clock —-fmax 100MHz -target clk src sys clk

REZOY T
create relative clockTd I~ FEMEML T MK 70y 7 %5E
#LET
create relative clock [-h | -help] [-long help] -base clock <Base clock>
[-duty cycle <integer>] [-multiply <integer>] [-divide <integer>] [-offset <offset>]
[-phase_shift <integer>] [-invert] [-virtual] [-target <name>] [-no_target]
[-entity <entity>] [-disable] [-comment <comment>] <clock name>

aux_clk £V ZHIOMRT 7 0y 7% ) — K rel clk IHEA SN 2
O TERT A12E. UTO Tl a~y FE A LET,

create_relative clock -base clock sys_clk -multiply 2 -target rel clk aux clk

A= A7 AEN P

set_clock latencyTd I~ ¥ F&fH LT, 7—1) E7/dbA b -
suy s VAT DTHA LAY FEERTEE T,

set_clock latency [-h | -help] [-long_help] [-early] [-late] -to <to> [<wvalue>]

InsO7—=") - 70y - L4757 2ns DL A h-2uav s - LA
TrYERIUy Y - ) —FclklZ#EHATHI2IE UTOTda~v >y K%
ANTLET,

set clock latency -early -to clk 2ns

Altera Corporation 8-49
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70y A ERY

set clock uncertaintyTed I~ FERMHEHL T, LLFOFNIRT &
A%y IAEELEDTH A Y AL PEERTEE T,

set clock uncertainty [-h] [-help] [-long help [-from <sourceclock name> ] -to
<destination clock name> [-setup] [-hold] [-remove] [-disable] [-comment <comment>] <value>

V—A-7uvy7 - /—FKclk src ETFAT A4 A=Y a vy raYy Y-
/= Fclk dst OIZ50ps D7 Ty 7 -ty N7 v TAREFEN & #H
T5I2E UToTda~xy Fz A LT,

set clock uncertainty —from clk src —-to clk dst —-setup 50ps

s0y 7/ —Fclk sysil25ps D7 Ty 7 - R— )b FATEEN: % #
51, MToTda~vy FEADLET,

set clock uncertainty -to clk sys —setup 25ps

24327 - NZADYE

set timing cut assignment Tl I~ FEZFHLT, Iy - %
AIVT - THA A FEERT B ENTEET,

set_timing_cut_assignment [-h | -help] [-long_help] [-from <from node list>]
[-to <to node list>] [-remove] [-disable] [-comment <comment>]

V=R LIVRAY regl BOTATA A=Y a3y LYAY reg2 T
DIALIVT N AFEPWT L2, LTO Tl a~v>y FE2ABTLET,

set_timing_cut_assignment -from regl -to reg2

ANBRETHA X2 b
set_input delayTa I~ FEMHL T, ANBIETH A A}

2T A2 e TEEY,
set_input_delay [-h | -help] [-long help] [-clk ref <clock>] -to <input pin> [-min] [-max]
[-clock fall] [-remove] [-disable] [-comment <comment>] [<value>]

suv 7y =R clk TEHEISND LI AYIMHET S, data_in @
ZHIDOATIE 12, 2ns DATIRABER FH T 5121d. DIFD T 2
YU FREANLETS

set_input_delay -clk ref clk -to data in -max 2ns
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set instance assignment
set_instance_assignment

set instance assignment
set_instance_assignment

set instance assignment

set_instance_assignment

set instance assignment

set instance assignment

set_instance_assignment

Altera Corporation
2006 F£5 A

BRRKELVR/IVGEE

T Td a~> Fid, ZNEFNHRKEBETY A 22 b e/ NRT
A A MEERL Y,

-name MAX delay <wvalue> -from <node> -to <node>
-name MIN delay <walue> -from <node> -to <node>

V=R LY AY regl ETATA A= a2y LYRAY reg2 OHIZ,
8ns DI KB L 5ns Di/MEEZEH T 51213, UFOTd a~v > R
EANILET,

-name MAX DELAY 8ns -from regl -to reg2
-name MIN DELAY 5ns -from regl -to reg2

V=R Uy Y clk stcMOTATA A= ar-7 0y Y clk dst
FTOFTNTO/NAIZ10 ns DIRABIE T 5121 LT O Tl 2~
YFEANLT S,

-name MAX DELAY 10ns -from clk src -to clk dst

BRAX70v 7EEIX1—

UTo Td a~xry Fig, gKZ7a0y 7H)EAX2— - THA 20 %
EFLET,

-name max_clock arrival skew <wvalue> -from <clock> -to <node>

reg group LIFRFHFICEREINZIA L - T V=T, 7ay 7 -
VA clk I LT 1lns DIRKRZ Oy ZFEZAF 2 —2@HT 51213,
UFTOTda~y FEAILE T,

-name max clock arrival skew lns -from clk -to reg group

BRRT—SEEIX 21—

set_instance assignment -name max data arrivalTe I¥ ¥

FEMHLC. ®RRKT—FEEAF2— - THA AV FaELE T,

-name max_data arrival skew <wvalue> -from <clock> -to <node>

pin group LIERFERIZERINE Y - I V—FI2, yav s -V —
A clk I LT 1ns ODIRKTFT—FFEAF 2 —%2@HT HI121E, T
DTl a~y Fx ANLET,

-name max_data_arrival skew Ins -from clk -to pin_group
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set multicycle assignment Tl I~ REZMHHLT, v VFHA
TN THA AL P ERERLE T,

set multicycle assignment [-h | -help] [-long help] [-setup] [-hold] [-start] [-end]
[-from <from list>] [-to <to list>] [-remove] [-disable] [-comment <comment>]
<path multiplier>

V=R VLY RAY regl ETATA A= ay - LYY reg2 OHIZ,
2DRIVFHAL 7Nty bT v TFE1TDR=NVE - VFHAL 7 V%
H35121Z, UToOTda~vry R ATILET,

set_multicycle_ assignment -setup -end -from regl -to reg2 2
set multicycle assignment -hold -end -from regl -to reg2 1

V—A VY AY regl ETATA A= a v LIARY reg2 DHIZ,
2OV —ANFHA 7NV &y bT v TEBATLHICE UTO T
avy FEANLET,

set_multicycle_ assignment -setup -start -from regl -to reg2 1
V=AU 7 clk stcMOTATA SR —ar-70y Y clk dst
FTOTRTONRAI, 2 DINFHFA TN - Xy Ty To#HT5
Wi, LT Tda~v >y FEANLEY,

set_multicycle_ assignment -setup -end -from clk src -to clk dst 2

HIVEBET YA X2 b
Tl 2<% > F set output delay fEH LT, WHBETH A1 2~

R L 9
set_output delay [-h | -help] [-long help] [-clk ref <clock>] -to <output pin> [-min]
[-max] [-clock fall] [-remove] [-disable] [-comment <comment>] [<value>]

78y =X clk THEISNE L VA LMHE SN A data out
EWVWIOHRTE L IZ3ns OHIIRKBIEZ @A T 51213, IFO Td 2=
YFEANILET,

set_output_delay -clk ref clk -to data_out -max 3ns
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BALITDLER—b
FAIVT - LR— FEAERT HI21E. report timing Tl 2~¥ 2 F

ZEMLET,
report timing [-h | -help] [-long help] [-npaths <number>] [-tsu] [-th] [-tco] [-tpd]
[-min_tco] [-min_tpd] [-clock setup] [-clock hold] [-clock setup_io] [-clock hold io]
[-clock_setup_core] [-clock hold core] [-recovery] [-removal] [-dgs_read capture]
[-stdout] [-file <name>] [-append] [-table <name>] [-from <names>] [-to <names>]
[-clock filter <mames>] [-src clock filter <names>] [-longest paths] [-shortest paths]
[

-all_failures]

UToOBITIZ, VYA src regx PHL Y AY dst_regx TTOY
0y 7 V=R clkiZNFT2I_RTOray 7 -y h 7y 7 /82D
VA ZERL T,

report timing -clock setup -clock filter clk -from src reg* -to dst reg*

ty N7y T ELTR—ILNER

UTFo Td a<r Fid, #nEhty b7y 7HBREB X 0% — )V R
DOTHA Ay MNEeER LT,

set_instance assignment -name SETUP_RELATIONSHIP <uvalue> -from <node> -to <node>
set _instance assignment -name HOLD RELATIONSHIP <uvalue> -from <node> -to <node>

V=R LY AY regl ETAT A R— 3y LYRAY reg2 OHIZ,
12ns Dty 7y FEMRE 2ns DF— )V FERZEHT 2561, DL
TOTl I~y FeANLFT,

set_instance_assignment -name SETUP_RELATIONSHIP 12ns -from regl -to reg2
set instance assignment -name HOLD RELATIONSHIP 2ns -from regl -to reg2

V—RA-70v 7Y clk ste BT ATA A —ar-7AY7 clk dst
FTTOTRTH/NAIZ, 10ns Dty b7y FTEBEEEHT 51213, L
TOTla<y FE2ANDLTET,

set_instance_assignment -name SETUP_RELATIONSHIP 10ns -from clk_src -to clk dst

THL AN - TJIL—=7
THA A M- Th—=T, LTO LI I timegroup Tl I~ > F%&

ML TR L 9
timegroup [-h | -help] [-long help] [-add member <name>] [-add_exception <name>]
[-remove member <name>] [-remove exception <name>] [-get members] [-get exceptions]
[-overwrite] [-remove] [-disable] [-comment <comment>] <group_name>
Altera Corporation 8-53
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DT ofITIE, A ¥ /N dst_reg* Z¥FD reg bank EIFEINS 74 A
YAV TNW=THERE N, LY AT dst_regs RS E T,

timegroup reg bank -add member dst_reg* -add _exception dst_reg5

RE Oy Y

create relative clockTda~ ¥ F&-virtual A4 v F & LIfE
ALT s ay 2794 A2 P 2L T

create relative clock [-h | -help] [-long help] -base clock <Base clock>

[-duty cycle <integer>] [-multiply <integer>] [-divide <integer>] [-offset <offset>]
[-phase shift <integer>] [-invert] [-virtual] [-target <mame>] [-no_target]
[-entity <entity>] [-disable] [-comment <comment>] <clock name>

brd sys EWVI) ZRIDN—A - 70 7% clk aux D HIRET 51K
Mooy 7 28RS 5123 UWFTOTlavy FEADLET,

create relative clock -base clock clk aux -virtual brd sys

MAX+PLUS Il COIHTIE, MAX+PLUSTT 7% A ¥ - v 7 by =7 EEFEL L,
0)9/{ S - 7« QuartusIl V7 b7 = 7 CHMATREGERN LAY T4 v 7 - 43
ﬁﬁ#ﬁ%’%/ TIRTE THA ¥ A2 MZOWTHA L 9.

v

fuax BER

wAkzay 7EEEE X, TS voray 2ARELYy VTS - ¥
AABIOKR—IVE - ¥ 4 ZBEIERT 2 2 & 7 BIETTHE 7 i i o8t
EDZ T, QuartusII V7 F 2 7id, 1 2BLOEHD 70y 7 -
THAL VNBWCTAY T A v 7 - YA I VTR ZETLET,

s MREEMEIFEEICHZSNDE LIS, T Y HNOTRTH Y
Oy r-/—NFNZruyrEEz@mHLET. 5L X, 87—
Do [ray rEEl SR TES v,
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AZ7v7

ATy 7 EE, FNCE ST fyax BEDT A IV I EHIEE T 21
AEEW A=V DT LT, EORAT v 7, BEIWI-EN5
=V rvERLEIT, BOAT v 7L, B SN T —Y V%
RLEFToQuartusII V7 b =TI FIH 35 ~38 #HLTAT v
7 EROFET,

(35  clock Setup Slack = Longest Register-to-Register Requirement —
Longest Register-to-Register Delay

(36) Register-to-Register Requirement = Setup Relationship + Largest Clock Skew —
micro tgo of Source Register — micro tgy, of
Destination Register

(37)  Clock Hold Slack = Shortest Register-to-Register Delay —
Smallest Register-to-Register Requirement

(38) Shortest Register-to-Register Requirement = Hold Relationship + Smallest Clock Skew -
micro tco of Source Register — micro ty of
Destination Register

M 8-31 ATy ZaTEME/RLE T,

8-31. X7 v VEtERX

Slack

; Clock Period
Launching Edge

L —
M B e B

Latching Edge
Register 1 Register 2
tco(/x(, Data @ tSU
clki > clk2 >
) Point to Point Delay g
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o 24329

CPDHETIE, QuartusI V7 F =7 TI/O ¥ A4 X v ZHIZATbiILA I
AR BEIZOWTHHE L 9,

tsu

tgy 13 BIET A2 0y 7 [/O ¥ Ty Oy 7 EBENS T — 7 29T
ANEZHEZE LEEL TV ELENH LM EBEL T3, tgy ZH
3. FPGA D 1/O ¥ v il L2 ATV DA Z IR 5 ZOFRE R
LTCWwWET X8RIz Oyy -y b7y 740D ERLET,

XI8-32. 7Oy Y - £y bTv T« ZA L (tgy)

Data Delay
Micro tg;

\
2T

Clock Delay

YAty k. VYA OWEREY FT v T A4 ATT, JUEL
VA ORFHETH) . LIATIBR ENLEFOREYZITET A
M 3901, 4 832 IR TIIED c1k ST 27— D tgy ZEIE L
3,

(39) tgy = Longest Data Delay — Shortest Clock Delay + micro tgy of Input Register

ty

ty 13, BlES A2z 0y 2 /O KX Tor oy 7EREIC, SMEE S T
T— ¥ R FEIRBIRE T2 LEND LM EZHE L T3, ty EHE.
FPGADI/O ¥ v %Ll L L2 ALV AZ T 5 ZOBRERLT
WEJ, 833127y 7 - K=K - ¥ 2DHERLTT,

8-56 Altera Corporation
2006 £5 B



MAX+PLUS Il D 2 1 X > J#FiE

X 8-33. 7Oy « F—JILK « B L (t)

Data Delay
Micro t,

\

Clock Delay

AU GIEEL YRS ONEA—NV K- ¥ £ LA TT, 5HHE 40 13, 11 8-
BBUTRT MDD clk [T 27— Dty zHHL 5

(40) ty = Longest Clock Delay — Shortest Data Delay + micro ty of Input Register

tco

[Clock-to-Output] JEIEIE, LY A% ZB#§ 25 AN Y EToray
o BB, LIRS LM SN LI E Y THEMHBIZIIET 20
WCHERIRKEER O Z LT ¥4 7 0 teo 1. LY AT DOWNE [Clock-
to-Output |F2HE T3, [4 8-3412.[Clock-to-Output FELED X Z /R L F ¥,

[Xl 8-34. [Clock-to-Output] Z#E (tco)

Data Delay
Micro tg,

data_out
. teo
clk ™
—

>

Clock Delay

St 4113, M 834 IRTHBE Dy Ty 7 - ) — F elk 20§ 5 HH
Y'Y data out D teo HML EFT,

(41) tco = Longest Clock Delay + Longest Data Delay + micro tcq of Output Register
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42)

(43)

(44)

&/ oo

i/ [Clock-to-Output] JEHEIL, LI A% ZBET 5 AN Y ETH s
Oy 7 BRHIC, LYAS PO S ¥ s CHRE T % IS
B DIVERR/NEROZ ETY, ¥4 7 U teold. TIVT 7 FPGA
DL I AE DOWES [Clock-to-Output| BIET T, teg 7HA v X M &
BIY ., WD teo THA VA Y MIRERIE S 2 ZR/RE T,

GFtE 42)

min tco = Shortest Clock Delay + Shortest Data Delay + micro tg of Output Register

tep

UURIRIE (thp) 13, AT 2 L0ESIMALHET Y v & & 6
LCHEHR L. AN Y » ICBIN S OIS LB LB T (FHER 43).

tpp = Longest Pin-to-Pin Delay

I'S® Quartusll V7 b7 =7 Tld, ANNELVEWMBHE DTty 7
A LAY MET) ZENTEET,

&=/ pp

wANE VEBIE (pp) (& ADE VO 0ESPlAasbEaY vy 7 %
WL CEIEL, JEBIIE VICBN D OICLE R TS tpp 7
AVAYNERRLZY WD tp THA ¥ A Y MIREYE >~ HIRIE2HE
Hanid GHit44),

min tpp = Shortest Pin-to-Pin Delay

24 ITERY -V

25Ty AT TA vy - FA IV TERI 7O —-B X ORI ERES IS
9572912, QuartusIl V7 F 7 £ 7121 Tools X =2 —CHHTE 5%,
MAX+PLUSIIT A% A NDE A IV TNy —VhH D $4, #4143
TIRATY — ik, LY ASETOMRE, [/OY A3 7, BLXUOARY
LBIEER LA — MY 5, MAX4PLUSIL ® % 1 I ¥ FfEHTY — VIZHE
BLI2Y Y TNBRA VY 72— A% LT (M 835 BR),
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X 8-35. 21 X > Jf@HY —IL

4 Timing Analyzer Tool

Registered Performance ]tnd Jtau |tea | th | Custom Delays |

Clack: | chkin = |

Walue [
From regh(Z]

To 18ge{10]

Clock period | 2097 ns

Frequency  |476.87 MHz

000007
W Stat T S ioy @ Fepot | Mumberof pathstolist [10 ListPaths
E el )) HALT 27 A v BLOEFNLE TR - 727 /021250, FPGA

THA ¥ ORBEAL L EHERILDIRO SN TWE T T A VA
Lhl, THA DI IV TR OWGEE SRS DAY T4 v 7 - ¥
A XY TN — IV ORRRILAI RO ONE T MELRAY T4 v 7 -
5 A X LTI = VT AL, B T L T Ol D) A
INELES 7TV v ¥4 IS TF T4 %I, SOPC (system-
on-a-programmable-chip) 7 A ¥ & EH§ HERI, MO TEEL 25
BN AY T A v - 54 I TRy PR TVWE T,
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