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Our goal: help making good designs ...
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42.

43.

Chip tapout J5, MNRX&ZIL function ANKF, FEE setup F1 hodd time Fwyiolation,
ZEAWIN?

a) Yo MR setup i&/2 hold;

b) W setup: PFAK clkfreq; M PVT corner % &, 1 FF corner #5, YRIEH;

¢) Wi hold: M PVT corner %, 4+ SS corner f, R H;

ER:

a) WH hold, FEAL/$2m clkfreq, HHE?

b) &, WBIHLEPT tool b, HEMEAHINT .

i SO REEHEHE, SD Rimax KRB, R AL 2ySD RIABEEE, debug 2 )5
RIS SD RA/REAEEA I, 1R — WA fEE 2 ?

sky 2 &
debug &R TREIT AL
— A B T G F ) bug. BEREORF, r/w Ui RHAE, timing XA o

HEE I

CH

R AN [, ZRMERET 7ORERNNK, LR T 150 2 IR AR K, At

RAB/R & fE, debug 2 J5 RILE SD ANLZA B Hi th 1%, %A ik =
RTL code ', i\ debug iZ%. /4 trigger {55, J5fH ILA JUX/AVIRZS . ILA AT DL
F tigger 217 (and ZJ5) M1 N A BEHIRIEE .

gl kit

1: PRARE: OHER;

2: %P rising/falling edge P &5,

WEANE, CRYUBEIY T, /Biag H At 2 HIE sD RIEHEdamt . il R,
HB I NI B R R T

AR SD REF-

A, chiplo {545, output — & L DFF fi . % comb firth, wIRESS X5 A IEER,
SR, HOEERM.

B IRE R R, AT

VeI T 12 A EHL DML, EHURE —DE IR, xR LR IE
ack, AXFRIFIRIE nac, ACATEHERACENZM—PIE? A2 nack A HLFE ack

By 1 ?
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44.

45.

46.

47.

48.

Az

TENC O HE, SDA/SCLIO 52/ 42541 ? Pure output or Bi-direction (Tri-state) ? 1IC
device [1] SDA %t :

a) Y% o iF, J& device drive to 0 I& & 4E PCB [ ¥] pull-down;

b) XfitH 1 i), J& device drive to 1 i 2&%5E PCB [ pull-up;

SRIG, J& device drive A fE 1RGS2 PCB _E ) pull-up/down ] drive-fE /155 ?

15 7] : VCS. 243 Mode 1 sim BEWS1E 4 1 BX ik Y RTL mul ti—deivens ?° warning fll error
#AT . beanfgan N AR

output [7:0] vr o;

reg [7:0] ub reg, vr reg;

assign vr o = vr reg;

assign vr o[4:2] = ub regl4:2];

iE T BEAmGE, o ORI A T B, EEime nLint, spyglass. #RJ5 synthesis tool
HEH warning.

150 A7 KA, verilog W R AE AT vk {3 FH generdtor (U1 generator—for) HEAT
fRERIA I, DCRTEAILEE, LA faum ICC A& 115 il ?

generate ARG RN ILEA T (REARIE B A ESEATZZE AR, HANT LG &
A~ generate block — M7, XFELEG, Jaim R EIX LD 4

15 0: DC ZE & ) netlist,/ Y&INEH assign FERA! ?
set_fix_multiple_port_nets -all--buffer_constants

WG DCZRERT, AN clk freq RHERY 7/ LB%MEZ MAEI RN T 80%?

A clk HEFiZ cell library (45417 K] design). FIMZPE G, DC 2L E timing, LA
Sean Al &P IRE R S IR timing Z2K

a)  FE M BR LS, b ripple-adder.> CLA/BK_Tree adder;

b) XEFIHESIE A cell, Ll X2/X1 > X8/X16:;

BMR— e 92 43, WERikIRE 98, kAT H 2 UF 5 10%% 12

Wwm: B RNAEA rt]l “deding KR {EAES latch?

&AL, B CH Latch based fil— /N iE (4EBH Latch, A DFF), A5 L4545,
BE timing 1E0L (RMEFREIIZ D MHZ) . )5, IRAIERWE T .

IFHIFHTEA?

T 58latch 27T LASEE R, DC. vivado # AT LAZES latch [,

WA H latch based &, X FHEAMA TIF L.

R EFA RBUEHE N

AN B0 S2 latch based design, R/ :

1: HH— edge enable(/ oK) %) latch;

2): M edge enable H L1 latch Bt &1 H ;
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49.

50.

51.

52.

RS2

H—T

WINEZ: ik 2).

JH, MAEHRERI. (5571 latch [HFRSNIT

pos latch -> neg latch -> pos latch -> neg latch -> pos latch ....

U e S BRI

FRARET LAAEAE, 1X X} designer FIEER 2 5?7 5 5 FEERIAITT -

T KiEdg 7o X2

XFERLR N T CLK REMIE Spd g . SiFsie 3 25T, 4rd, X timing.
HARWET .

ABEE, 10 RHIT: BESM P, FEAH] DFF based M) designs/ />4 latch.
HuTkA (fRZHan) REWFH latch:

1): clock gating;

2): register file (/N4 SRAM) (i Designware i latch based register file );

Xt STA A 5B 1, Badt— BTt
2> Zimmer K%, many, many SUNG best papers.
https://zimmerdesignservices.com/publications/

SRAM TEA read/write I, Ny T E e (E SR B LIRS ? — ELILFE active level, {H
J& we & inactive, DJREAJE FEH)IE?

PRE W RET B RFT HAE, ARREE J1%3], BWEIRAb? fRug L ?

PS: cs $i% inactive JIRZS, SRAMWHT LAFE 4 H .,

15, ptz.lib By 2 21 %

WIFAT Bl WA EEIZ* lib, AT LA lib.compiler #2* lib 354 g*.db.

THHAE ) [ 5 100Mhz (132 3E AR BB I 7 H, slack N-0.642 & 1] LLAEMAL
Ny, g ] DAV B 2

| Pathe | Faguivemsnc | Path Sefar | Logic Dalay | Wer Balay | Clock Skew | Sleck™ Clack Bslariomhip | Lopic Lovals | Bswres |
E et

| Pathma | w00 | THgke | 3.o%0tx | TooRism | G | GE2 | Sdfely Tiaed | u | CRE
| Pachoa2 | 18 000 | 10 003 e | 7 condaw) | =0 f45 ) =0 842 | Bafyly Timed | u| olm
| Pash=3 | 1000 | 0.269 | i | 7.ooeisew f {145 [0 842 | Safify Timed | | olm
| Pathw | 10.000 § iyoe | 38wixs | Toeouiew) | it | Baley Tiaed | u| olm
| Paskns | 0o | g6 7em | 3600w} | oOBEER | -0fi4E | 0T | Sefy Timed | 4| ol
| Pashes | 10,0008 10,2600 30800380 | 7008 dsmn) | 135 | <0842 | Safgly Timed | u| olm
| Pkl | 10.000 | 1026 | .20l | 7. cooisd) | 15 | 06k | Salfly Tiawd | (L oM
| Pavhag | 10000 | 10248 | 3 00O | 7 comlaR | TR0 847 | Saifly Timed | | ol
N .

R A fix f5

{22 fpga Wk, EIREIN A, PVT A—ESTE SScorner, Ll v mlgest LbE AR € -
FrLl setup A £5 55 violation, I84f, WHAE B . FK—M{E-0.10ns H0GL .

A IELLIEAE ?

a) ofXAY, I DFF pipe.
b) 241 vivado H 7] option.
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53.

54,

synthesis

Sources 7 _ 0w Prowc Summary
e 7 s -
R34 Sourtes. T —
a
Language Templates Syammesa
- p— Project Semngs Specly varous seings ssscciated b Smbasis ¢
Ganeral
Sarmasten
v W BTIGRATOR Comatramts
s l—n.-_l e B
Ganeaty Eock Design e,
. swwenr L wn \_.;
~ SMURLATION Tool Satmngs Optoas
Run Semudaton Proea
1P Datutty Syaesr & Few Peiopimiced_fegn (Viado Smiests 2017} ]I i) |
- Soulce File
RTL ANALYSIS P e Framag ¥
3 Open Matersled Denign & Vhada 8 is
Wt Syneh Dosly bty Dbt |
Ehpre M Now_Arealstmcsd_tegh .—_';
~ SNTHESIS .. i 2 Mow_ArwaCctemiced_medum =
+ Tut Bater e Flow_ Al Tnrsshala0ss =
Ll 3 Party Samwlabory m-m. y l -
¥ Open Synhested Design » Codary g do| -
“bulg L
sty s Flow_RuntmeCgtmize
Shorouts Aanoud it
[Edit Timang Consirants >l Smive | %
* Seup Detug + WWnw Bishavior i |
18 Ragon Timing Summasy e Tr
Fepon Claox Netwans.
Rapon Clsce inferacten g
@ g Nomwosor R | | e |
Hepon DRC. | S _ - —
v PROJECT hettings 7 i_‘_
& semngs e
Al Sourc) Implemantamon ‘
Project Settings sefings
Languags Ganarst p-o
T IP Catalog Setaton - -
Exaoration & ' 4 y &
[ —— Detdt gonabainssl | = demtre_1 (o000, ) N
Craste iod lmdlm!m b b
b || L Sralegy. & -
Ganerate §
Tool Seltings Options
Praject ™
s P Dataurs nerements cémpde: =R
Run Sl
A, syaear 4 USR_Peramance_tistDsiay_ nigh (ado imgieme Wl ©
Display :
I & ¥waco ImplementaAon Dty 2 o -
¥ RTL AHALYSS cripian 4 =)
il e M Performance_Ewlore - 1
Limam] . Alptoes [ i et )
* Tos ot is_engtéea & Pefarmance_WLDRIFlacarert ‘ k.
v SYNTHESIE A Party Simulators P I K Pefformance_WLEIHPIacamEntF anautopt = =
- & Parformunca_EatyGil ACemant T
» Colors g1 -
gl | Setvctan Rules his ez [ Feromaice e o =
¥ Gpn Sl i & Porformancal HetDalay_icw
Soron e T Performante_Rebming | -
Const| b Sraeges Mors Options & Pertormnes_EiaTimifgiet
BT » Windaw Betimar - & Peitoifhance_RafiniPlacerat i
Selectan ovdonavowe 0| g Pyrbranes BeRREE IR
& saug & Partarmancs_Rsiapessila
1 Rapen & Conpesson_SerealLogic_high
— s ] 4
Repor = > 7 %
| @ | o =
R — - = o

IX 1 option #H] g improve wire delay. 2 2153 ——/MR . B A& vivado user guide.

ML Sl hold 7] G4, bufferde®d i setup, BHiZ 742
Al Be Al AL E AN, =/ 25 /745 1 4 tH 18 d — AL G 2 AR R A ST 28 LN
AT — B IL R #5428, —%% path ) setup EL#S critical CELAN slack=0.001), Y%—%%
path [#] hold 7 [7] . 28 J5 YRZEAE hold A ] @ f{)1X % path (WIS buffer fdi7EARATT 3L
BRI —EL, AR ~2% path ] delay KA/, e L setup ) slack<0

(violation).

linux 48 T X} verilog A HEAT 1 R A #0 F A4 B2
FRH verdi/debussy. tHA] LA ves/nc-verilog.

W coding A/ ZEEFAHTE ZHE (2T Latch, incomplete sensitive list <) 2
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55.

56.

57.

58.

59.

nLint, Leda, spyglasss

RTL i HIEW, SRJ5H DC Zi4 RTL AUE453 3] DC £5M3E, formality EEXrtl 55 de PIEE
—5 . I DC Zi & MR AT E, AN sdf, ves i Il T +notimingcheckerespecify,
7 B85 AR, debug KILETH T flipflop FI4T 9l /R LR 1R T BUARNG HYEL . A8 7]
™ DC P AT LN Ik 7 AT T A 1) B oh AL BT 2

&I DFF ThREARIEA . clk edge FRELHEZALI1) edge X 5%, FEJiE tool RFFEEIR.
fiftthIpidi: AEFERT cell library HOf BAAL Y, fiiH] DFF/Latch S5 FF cell 47 1unit delay
] sim model.

WIERE A IZF model, HCOFs(perl)B#e, HEhI— 1lunit [ delay (AELHAEH
i, Ecl: DNAND, OR, XOR).

quartus JEAFT AT mif 04?2
HITE mif RPN B RATAA? JefiE i, mif X, BN RN, B4R,
— %, MIF && xilinx ) ROM data memory initial file,~E. [ E X T —4> ROM AN hk ) %
PilE -
T FPGA, B 44 ROM, 1] DL verilog code BELAE#1 K5 (ASIC A1T, 434 memory
compiler):
reg [31:0] mem [0:2047];
initial begin
$readmemh ( “. /rom ini.mif”., mem):

end

always @(posedge clk) begin
if (en)
dout <= mem[addr];

end

WA A xilink B 1P ) RTLAG B, BREROME 0 géte sim, A4 b2 glblv?
XA xilink B IP, JR)Z cell BT RBERUSHILEI . WAFE( F T Z instane
XA~ module (EARIXAmodule A 10D,

WERA instance XN, i HPIRERT e A IE7

. 517 Bpost gate-siny, N delay\H)), &2 EAf?

JE1)j ELZ . gate level netlist -(definefunction) + SDF (define delay).

gate level netlist (*.v) /SDF PT or Ji5 i A Ja A & T2 write out 1) (EZRAELT) tooD).
CA&M L AS G IRFRLT T .

IXFE design B A ce Ll A delay T, 4L 1C ESZH TAERE M

Wi SRR TR BRI AR ? I, STA MERIRIE (LEC) A2
CMEARAIE FL K D g DA% [RI P I R IR 1 2

B HER P DIFE D AT L JIEE T delay Y post-gate sims

Fi: STA ZrHTir At : HLE% + SDC constraint.

HLE I AEA RTL sim itk . SDC constraint & N5 INE, aniss 7, WERE? Frbk, J515n]
DATH A A SDC 2 A Hi ik, Hat A dEs A%, BN post-gate sim JEH 18, — K H i
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4y patterns
IC tapout — XKL, AFERT, FBWLAEIELL R 1C R iT#A I EAE, X/ post-gate sim 7]
DA 5E — 26 tapout FAE Ly o

60. verilog 1 signed A LAZE &I . SREHHSLIAREST, (Had o Aax 45 RIRF M. A RE
T g 2
W LLEE, sim/ZEEHANREHIWT/E singed number. {HZ T JiVEE: 34 singed/unsigned
REE—NRIANER (—MEEHUE singed, 53— M2E unsinged), U2 AL
A unsigned AbH CHAFEAE) .

WRAHTFT N4, FREIHUCF 1IC/FPGA Wit sl fE (B RIRED:
a)  (EF IC/FPGA ¥eit AT & EE):
https://ke. qq. com/course/3133628?tuin=64cebe2a

b)  (PPGA Bt AT1): https://ke. qq. com/course/30676262tuin=64cebe2a

¢)  {On—Chip-Bus #%#f): https://ke. qq. com/course/29002662tuin=64cebe2a
d) B TP Htsfl AY: https://ke. qq. com/course/31322272tuin=64cebe2a

e)  (FF 1P Wit BY: https://ke. gg.com/course/3200590?2tuin=64ce5e2a

£)  (HF 1P FPGA BiTSEg): https://ke. qd. com/course/3292002?tuin=64ce5e2a

TEZH AN (QQ HARZ B 877205676):

sky: 2006 FHLTFRFAKEENL; Hi'Verisilicon Senior Staff Engineer; %7 H w1311
Mok 14 4, FEMEAR 1P ¥t (H:264/H. 265 4af#Erd 88 ¥5it, JPEG 4ffhd 851t ), CNN
nigds 1P it. 25 7 WUASIC/SOC & it (BF= 38D, HETHIG 3 8 EFK kK HEH .

AFEETL: http://www. siliconthink. cn
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