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=g R FHAHs = 7] Ao R st max_delay ©F set max_area 9] condraint & ©] &3l HoE
P o] wj$- Zbekeet. ofol Hlsto] £A}E] =] congtraint = ThA H3tsit

add16.v: 16-hit adder with registered outputs
nodul e add16 (a, b, clk, out);
i nput [15:0] a, b;

i nput cl k;
output [15:0] out;
reg [15: 0] out;
al ways@ posedge cl k)
out = a + b;

endnodul e
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(a) add16 (b) add16_DWOL_add_16_0

1% 1. add16 o] g A 3}

I 1 2 addlé & condraint §lo] A AIolt). At oA A A} Fo] Synopsys A=
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dc_shel Il > report _timng

Poi nt I ncr Pat h
out _reg[15]/cp (dfnrql) 0. 00 0.00 r
out _reg[15]/q (dfnrqgl) 0. 49 0.49 f
out[15] (out) 0. 00 0.49 f
data arrival tine 0. 49

219 #Zo] 049ns o] AFE AATh. 2T o] 2= 2GHz oA sESthE 9u| A 7t? addle 9
critical path(¢ 74 2 2)2 Asuw Z=2e flipflopout_reg)e] cp YHolA q =AU S & 5

g
Y, 16-hit SIA7] O] AR o) EE A @2 AL S50 A AA = 9
W7 E9ol g e mAA Kstal E54A37F Asdl
oltt. o] Aol mim AR V]EAR] A =9

27 "= olfreltt,

dc_shel I > current _design add1l6_DW1 add 16 0O
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dc_shell > report _timng

data arrival tinme 5.76

uEha, AAZ o] 27 T £ e Frv YHATZ AAAZE + flipflop 2] clock-to-q
A A Al 7F) = 1/(5.76 + 0.49) = 160 MHz ©] T},
o] 3|79l FALEEE Fol7] 98 set_max_delay & AF-&3Fo] WA}

dc_shel I > current _desi gn addl6

dc_shell > set _max_delay 0.1 —from{a, b} -to out

e, o] 3|2 9| critica_path <= ab > out ©] °FY2} ck > out ] 2= set_max_delay
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2. 259 <9 (create_clock)

oA EAHoT £xIE2E A= WHS UolREE A addle S 400MHz oA A EE

i=]
&l WA create clock

to Mo

A3 A, of

dc_shell > create_cl ock —period 2.5 —waveform {0 1.25} clk
dc_shel I > conpile

dc_shel Il > report _timng

Poi nt I ncr Pat h
clock (input port clock) (rise edge) 0. 00 0. 00
i nput external delay 0. 00 0.00 r
b[ 10] (in) 0.00 0.00 r
add_8/ B[ 10] (add16_DwW1 add_16_1) 0.00 0.00 r
add_8/ SUM 12] (addl16_DW1_add_16_1) 0. 00 2.33r
out reg[12]/d (dfnrql) 0. 00 2.33r
data arrival tine 2.33
library setup tine -0.16 2.34
data required tine 2.34
data arrival tine -2.33
slack (MET) 0.01
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99} 7o) create clock ©] ¥ report_timing ¢ ZA¥7t dEdSS o 4 Avk. =, citicad path 7+
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o, dack 9] o) r=Edh oz o] gkl Aol timingoll o7t &S v, &9 #<l
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3, 400MHz o F2Fsl7] 913 329 AAA|7Fe] 25ns 7} ol e} 2.34ng(data required time)d S = 4
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a2 25 Ao ¥ 927 (addl6_DWOL_add 16_0)

3. ¥/=E A AAZT (set_input_delay, set_output_delay)

SHA addle & FAY w 71EH A 230] AT F, ask bl cock 3} A ot Aor. =,
% 3a 9k ol dF AdAzte] 071 Bf-olth. AR, addle = 1 3b oF 22 FHE AMEE =

o]
Rom ol g AHEs] JHEAANIE FA Eol &elFo] addle | critica path delay 7} (clock

period — Tgea) S W58t =5 Sfofofgitt,
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Tcrital_path:Tadder

(a) input delay = 0 (default)

crital_path™ delay+ adder

(b) input delay = Tgaay
1% 3. 4= A AAIZE (input delay)

olsl ol A4 Bl Qo] 2= sFow Avh) = Sol8X LeFE consrant 7b vhE
= d A% thest ol gsiy .

set_input_delay °]t}. ol &
dc_shell > set _input_delay 1.0 {a, b} —clock clk
olsh fAkatAl Eeel el W@ A9k ARt Qe dAsEH e 547 (a0dl6)E

P RAL ' 4b oF o] EEe] vE 2= dRE AAMAM dAAzE fdHe] He A 34
Z

ol EHAANN(Twa)s EelFol 7ol AdATS FE38] Folof v HAAANLE

kil
W2 U 20 (Theey = 1.0n9)

dc_shel | > set _output _delay 1.0 find(port, out*)
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Tcrital_path:Tadder+Tsetup

clk addl6’ clk
(a) output delay = 0 (default)

T ot Tt T

crital_path™ ' adder delay  setup

clk add1lé' clk

(b) output delay = Tgaay
a9 4. == A AAIZE (output delay)

upebA, ¢1e)e] =213 29 critical path delay = clock period — input delay — output delay — setup time <&
grEsof g}, wE QoA A e dack & Uy o] Ao @ 4 Q)

slack = clock period — input delay — output delay — setup time — critical path delay
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(b) hold time ¢ 5t
719 5. hold time

rlo

19 6a ¢F ol g I o9 flipflop o] AR dAAHE IEE A RAL olef P
AZEYA LB E TEAY Folxel HAXEZE Ay d4d 73%011 UeRd 5
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o] 9- 91 e o |Gy AW o= clock net > HE net XU} load 7} wl¢- A3 o] W A
A7) wZel de £E7F = vh(clock skew). weEbA o] H &t A AATHThea)S LB dOF Tt =, Toou

100> Thod + Taey €101 OF S¥FE 528 & + Ut

U
rlr

o
>
S

o:
R

)
to |r

73591 Tgoktoo™ Thoa =4S THE31A] hold time violation ©] A 5}A] &

olE sidsty] % W 2™ 6c oF #o] AAAMtE Frbeke I AR M FA sk flip-

flop& F7bsk il gtk Synopsys ol A= dAke] W OR set fix_hold 715 A Feh,
set fix_hold 9| AHg ol theat 2k

dc_shel Il > set _clock _uncertainty 0.5

dc_shel I > set _fix_hold

in D D — out

clk |_> |_>

(@ °l’44 1 7 -9-(no violation)

in D D — out

clk %

(b) A A1 7 -9-(Tclock-t0-Q < Thoig+ Taeay ©1™ Violation)

D — out

D D
clk |_ ('Fr\ |_

in ——
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in D D D — out

(d) 23 2
1% 6. hold time 9] ¥H(violation)] <

5. 254159 W

Clock net ¢ load 7} AA™ Synopsys © At&o = oAl buffer & F7hskch 1efu}, o] Ao 34
b gk Bl ofyrh. ¥ 7 3 3ol SRex AG buffer 7t AAEJEH, EF UlFelA
buffering = ZHsty 2388 TS FstA A % vk o] A clock net Y ofU e} HF net of A
TolslA WAEE EAolt). 9o ZE e pbuffer 7F PSS T Eo| LT WL tpox g

(cell o] 5] invodl o] 3L 353} port O]
dc_shell > set _driving cell -lib _cell inv0dl {clk}

T glojol-& A S ?%74](back-end)TJr7<q o] CTS(clock tree synthesis)”} 7Fsalthd clock net &
don't touch A]7]= Aol 7b4 @& Aoltt. =, HA clock net o buffer & 23 AFL31A 2= Aot}
CTS © Aol A #ololde] 914¢} load off whebA] 22t buffer tree & F/d3H= 7|

Clock net & don'ttouch 3t W& t}h&3 ).

—

olr

o
=

b
=

dc_shel | > set _dont _touch find(net, clKk)
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