& TOHLUD R ERUL f

te of High Energy Physics, Chinese Academy of Sciences

BT R B IR ) i

WEA: R AR JCIREFE]: 2025F2 A 7H



1.1, 1+ZZ%EEWE§E§ (|C) YRAS UL RO UR i

SRS Institute of High Energy Physics, Chinese Academy of Sciences

- SNEBEHEAE. EESNEARFHEEEENAGEARNZZNE T O, BERASH, TEEH
BTN EAHNES, HFSEVMRTEN. EAANRAEREIESHEERENLELEREE—E,

- EREENARIEREZ LERR. RE. TRV, FH. Wl BFEX. FRIFF.

© SAEEEEMAICZIFACIEMmAL, XM TZMMARIINORAMGRENRIZ —thERk £, SmEA—KER
fTENZ KB A —1F. LT EAPZAMHTE, KICHE AT E —ENSNREREICHE A
R, MEETE, BRI/ RES, WFEMR,

Gl



1.2, SRRk & 1O48Hh Lt f

nstitute of High Energy Physics, Chinese Academy of Sciences

- ERERBREFXSESIYMZL, BTESAERYE, FUVEMsET VL. BarmBIc=lEsns AICE T,
|CHl) & FONCES 28 M
(Electronic Design M32L) ¥R EHE

Automation) ey

I H
I 1 *
I I
IRt smay ICHIE SR EH

& R

FEIEHE, LFd

///”

CMPH8 ¥ BT BT
BHRE 2w HE 50 Bz W28 AU b+

c WITHE ApdUERERR, OXRBIERITEIANE. MNEBXFGAFIERZE)ESH I E (2n4kE
#RE|FPGA), ERES KB O BHRERILIE A0,

- EENE: BARERE, {BRROKK, HRAETmKELRRE, VL7 LENENR, BXBOEINR.
AR BOEAN wlF, BIHERE,

© MEITTE: AEMFAEEELLLBERKE, BEIZIRFSmIE N HERICH B SSIE B

- HIEAE: £XTmHES, SIREHTEL60%NF.

- HUGE: BERAtY (WKE. £X BEF) BELOAMME, £#HFRERERESF .




13, SSPFERRSRE & TRHLHL RO UL A

nstitute of High Energy Physics, Chinese Academy of Sciences

FRINEE Sk

- HEHIEHBEEE (Analog IC) | AIBEEL(=S, WA=, JEiEes. BEEE. HEEENFE,

- &R (Digital IC) | AEEHES, WBHE]. MALTESE. 788, FPGA %,

- BEESENHEIE (Mixed-Signal IC) @ FEEERIUMEFTERR, 0 ADC. DAC. PLL (§iHHIR) F.

BEE I T H%:

o MIRBEREEE (Bipolar IC) | XEAXMRAEEMEE (BIT) . WS AR, EIBEESE.
« CMOS £ XH CMOS ITZ, Ih#R, ERHTEHFHEEF{EIIFEIREIEE.

- BiCMOS &£ HEEE: 44 BIT #1 CMOS 9t EAFERIRIENA.

BREREDH,:

o INRIEERREBEE (SSI, Small Scale Integration) | & 10~100 PN7ofE, MEARZBIE|T,

o hI{ELERBEE (MSI, Medium Scale Integration) : % 100~1000 DT, Nit#ss. FFEE,

o RIMIELERLEEE (LSI, Large Scale Integration) : 2 1000~10000 Pick, ftNiFfgss. fHjHA4LTESS,
- BARMIEERBEEE (VLSI, Very Large Scale Integration) : 4 10000 W 7T, nik4abIEsE. DSP,
o B RIMIELERLEBEEE (ULSI, Ultra Large Scale Integration) : IS i% IC, = MaE GPU. Al A,



1.3,

s S N 4 4 s
=322k it & TO#LED Rk f

= te of High Energy Physics, Chinese Academy of Sciences

& s 3

- BAASKEREEE EBEAMCU. FER. ZEM AR, N

- ELTHEMHBEEE (ASIC, Application-Specific IC) : X3 E RN HiRItT, WEGAIE ASIC. BE ASIC,
- IFHTHFEIIFES] (FPGA, Field Programmable Gate Array) : T BTEmE¢E, I EHIZiEIN4E

* SoC (System on Chip) : E£RZ N INGEIEHRESR RS, OFYEIERS.

?ﬁ%ﬂ‘%ﬁ/‘tﬁﬁé

« SOP (/\oMretZE)

* QFP (WA REHE)

* PLCC (#ZBH3I%&H %)

« BGA (BkPE%1$2K)

« CSP (SH %)

« 2.5D/3D#HFE (BEZANSHHI/HE)

DIP (XF EiE3K)

Sub\tr ate

BGA CSP 2.5d/3D 5




1.4, SERRFREKIRTT & TRAsHARbITULf

"; Institute of High Energy Physics, Chinese Academy of Sciences

ICRITRHBEZENER
© MEINEEMMERERIE K (M4RE: EE. IhFE)
© BERSHRAAER (B &it. #E. i)
- I REFIIRITRE, sLEEREMUS R BRTTAUA.

o FhE BEMUMAEITREDSFERR, BiNE SR ENESE, TiRITTHRXADMM (Design for
Manufacturability) 7775 RIZ S8 A Hli&E A m R,

o R TR RATMR MR (OFT) 73K, BRESNSHNKEEE.
- BEAMATEAR: CT=CD/N + CP/(y*n) + 3 MK AL A
. —Iﬁi\%T DR ENSR ENRITTRM COR &I R IEHE ] H&% NE 28,

« BIIRTENOANHEESRA: CPREEMREMNHEER, nE281 8B LLHNECH, vE
Hﬁﬂﬁkﬂﬂ—l—o

s EKERWNERES
o FEFESFAETEE (Time-to-Market)



1.4, EERKFBESIRIT YRAEUA G UE A

SREE Institute of High Energy Physics, Chinese Academy of Sciences

+ RIEKAHEEE (Analog IC) . HERICIEH
-+ WF&EAKHEEE (Digital IC) _ . HICIEH

- BEESEMERE (Mixed-Signal IC)

FELAEENES, WHKes. BKss. ADCHE, ®F
ETRAER, ®ITREERAIEZS, BFARE. &4
B, B35, SR,

— HRHNCIRTT

L mscigit WIBEF(ES, TEATITE. 7. ZEEHFIRE,
BakiEES, ZTAIEREN, ®RIBNFAEIRTLL.



CYRAEURBS RO UL

SWEE Institute of High Energy Physics, Chinese Academy of Sciences

HFICIZIT

A NRESHREEERARTZEAENGUE, EFREERELIFERLU. SHRITHEEEEEE T E
HARATEE:

B2 5o fd = =3
= = Tx m >‘ '._ #
= ~ Yo
ran !
Tl JR== RS . £ Jem
S5EERERF RERFERERN  REEECILLULE, AELHRAT EERARBUEE RERAZEER
EBMHEREA B, :Eil!'l BTE g U.SQRIG Mﬂ.m mnmmm ISBWEMIB

------
T

58FRECRHRE E3poyl 13t Ey 330 oo BRTLERBIRS BHd WiELE ﬁlﬁﬂ
B RAEAEN Verilog#§i EREINE BEAIBAE R SHABRRORE  SaMe
MiE—BHF
-
module f2 (abcde ) n Zrasboede - -
m t.:;,c.d; i @ ,:, - - min
= | e R L
endmadule {wa] ! - -




2.1. EFHIFT NES YRALRAERER R

Institute of High Energy Physics, Chinese Academy of Sciences

» MCPUR A IRIT AR, BEFBEFRECH IR, MREFERAIZRMILIT, RS R MARIEEH (Spec) .
» HANRITAREREFNESSE. M. M. ERMIMFEETRUEEOGESEX .. ZFRMEHHEN
RITHR, BEABRESNSRERES NRAMRI AR CPUAITEITIRIT.

AR PADS s SAV HEM &
MM 130 vhtxs r)

e
v

YEEER

RGREN |

Re
3

AMP ADC L ccuraiis
<

Tal ~~~~~ ~ ][ wor [ o ||
|
I
9

g, Dugital Catbwation Algonthm HE Vrirerang & tent
. |

TR houiie el NVM Memory

S ﬁ RGO RAIEH % E
| —

of ol b I d

ey
someaden;

vl
bl — i
-2 |




2.2, HfzaaEad (RTL) ZRh3 & TRALULLENAZ f

Institute of High Energy Physics, Chinese Academy of Sciences

. ﬁﬁ%@ﬁ#?ﬂﬂl_lnm (%AVerilogEVHDL) w5 HUEEMAR, & X0GH HZ AT AR .
* X—HRMUTERMPEFETNFRME, SEE. BAE. ETFIMERNEELZHE.

module counter(
clk,
rstn,
in num,
out num
};
input clk,rstn;
input [3:0] in num;
output reg [3:0] out num;

always@(posedge clk or negedge rstn)
begin
if(~rstn)
out num <= in num;
else

if(out num > 3'dO)
out num <= out num-3 'dl;

eLse

out num <= in num;
end
Bndmodule
BUETH RS Verilog R G R~ f
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Synthesis = Translation + Optimization + Mapping

residue = 16'h0000;
if (high bits == 2'Dbl0)

residue = state table[index]; Translate
else
state table[index] = 16"h0000;
HDL Source
\Optimize + Map

o o
Generic Boolean
(GTECH)
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HITH Foundry Technology

12



2.5. FolEfn%L & TRHLERL RO UL A

Institute of High Energy Physics, Chinese Academy of Sciences

b P

BBE R THRBESH |, HBISBAEETN, FREENYIERD, KRz HRE.

+ X—HRUTEAMERAOTERRAAREERGFZA T ANRRRITARE, TRMREL (LR
HYE BB BT TS F VIR 54

hR B 7= 151

13



2.6, WTRIGIT & TRBLEUD RETUZ fi

- BEEMYERIELR (WixittHNigEDRC, RESREE-—HMHEVSST) WERMEMMHLET S
ELTZRN,

© AX—BrER, RKUTER Jfﬁ TEMMMRINEE URERTEEZRNE, TiEFAKRY &MYIERN IS
RREZEEMEEEES

Y

98 7R () Ik ) BN T Ak /) [R] B

Melal1 Metal2 Diffusion Polysullo_%l
7 45 } .44}. A A o4 N
/ /, \47 7
1 & s,
Z f?f

3
{

/
(o2}
~
-~

¥
2]
-

..:i? ag ﬁg. ﬁiﬁ@f et

s
Metal1- Metall- Metal1- 3 r
Diffusion Polysilicon Metal2 L L]
Contact Contact Vias "l/7AdLIA
3 A0 88T N0 Ak 2 /
I EETLIAAZTLRYACY)
(1 4 2% 4 o FL A
RUNERHCE WEHARHE TE R 1%, 00.18um T Z#)=0,094m

DRCHL I 7=
14



2w L 9 YRHSURERBRUE i

FE Institute of High Energy Physics, Chinese Academy of Sciences

© BRI RS A BAEE T8 %J%, XANIREEIEALL, Zth, BTEAF.
© KT EFRITALENE, FF REIERET, BRITERRELASSEER,

15



Backup

ICERETRE

¢ 1. i MEAFER (AGSORISEER) WETHENpec L]
2 i QAR RASTR, WHRIE, PUROBIE RETRS
]
- BEBOEARNRETHOUERMI R, BRI (ENENSE) f6: |
- 3. Houms - WTCEit TN
| IR SUMMIT SEEVISUALHDL, AlteraddQuartes J

| RMEXA: MentoriWiModeisim, SysopayaNCS, ECademceING verilogty BT TLGMURIBEFRIHEE.
EBSEPNEA. HTRRRSHEA 2SN - REHOEANLFNEER.

[ WOERMUSIENS, FRBIMQIHEN, LBWERSPNTALERS. FIZ NS,

| -~ WERICTESRANENM (dock domain cressing, €OC) B

Jo4 SREE COREE. BN

&,

. @ MR (RiT) 7 RHDLCR BN G ENetist
| . CARBASTGREN, RATAN U, HFSRGAELEIEN, TRASRUFHENGAE. FONED, DUSESEE |

NS R HERE (netlist) 8

}-- 5. BUEASyethestce 1 WU (standacd cell] EOREIS. BUMDEATFES, MK, SHETSNT S, OIMUKRQARTIR, 08 SRERT,
WA TRASynopsysNIDesign Compiler. Syngiify S8 Synpicity
U -RH, SARQERTERXNONET GETERAG0N, ZINORNOR) . SATARE LEREMEATANE,

| | RTRENM, TECEYLMESNeE:

|\ 6. DRI (Static Timing Amlysis, STA) | SEMNETTEIEQRNY (sctup time) RBNED (hokd i) M {viclation)
‘ XA SynopeysiPrime Time

\ [ BSSEUN. ADME (STASHIL) BESRENNENT.

© 7. BXEE (Logical Lquivalence Check, LEC) { RBORASHENETE, UNEREEHHOLEZH DS, MHIAGIRNNE, RSN RSN
| — 7 BB ARSI M EHO ISR,

"~ Im: SynopsysiFermality
-~ HEREUERSEA. MRHANSL RSN RSN, RENTTI,
- THBSHESATIMAAN, UFTHLORSER N SRR,
£ 1. MR (Oeign for Teat, OFT) —spi |
[ - OFTHMTAEE, FRNERAREE, TSR (W) LH05,
, - IR: SymopayORT Compiler

| _ FNRERSANTHNSRAR F0/ CATHSLEUSNERTE,
| 2. MM (Foor am) —| NP, RAM, OTRIEE, BRAIMESHNYH BITE.

" IR¥Symopsyasio
BRSO

3. MWBMRE (Cock Tree Synthesis. CTS) 1 4, RSAHAHREREREBIEAN.

| @ EEE (S - IR SymopsystPhysial Compitr

SR ARGDSI (Geometry Data Standard 2) B | ~ RISTRANEASNAT, SESEEENT (BSBE ) Z0nN,
~ 4. WM (Poce & Route) —

Ml 9 Foundation Series 10 Alllance Secies RANN,  Altera S0 KNS MaxPlusll 1 Quartus

U5 SEONBRIOASAMTGN

BTN,
" 6. WOHREN HPIRIA WIS, SOPEEORL, WRDTE R AN,
7. mewE RIVATREE, RB-RDME T (LEOTEATEWES) . RERD AR FRSERTS2AFS—1,
“* 8 GUAR (AR —— WSOFRESE. ARNRTEGNEARN, GLREERHRIR,

\ LVS (Layout Vs Schematic) BHE, RESSIBTEWGS SN RQBRNIHSE.
"9, MEE — DRC (Design Rule Checking) - @iHAMST, RESINE, SUEAVESREIEER.
\ ERC (tlactrical Rule Chacking) : MAURSELS. MMERIOFES0 RSN,

0. W (Tape cut)

et

> DFTINS

[N

s LB HEED g f

Institute of High Energy Physics, Chinese Academy of Sciences

;7 SFHRASERFUAMERENHA, TIHSRERNFUEESNS T NARERT, ARMHEME eI T RSN, HisERERE

. FSREETERAR. NSNS RAAREY R ABSTERAWWN, BN, FEAERENTE. NARTELRaHGonNE I s ~

16



3. PFREERRERRRISIHA & TRALHL RETULH

TELEBENES, WmRs. BiKs. ADCE, BE

FEI R B ETRREL GHREORNGR. RARE, L1
B M DA

P BERFES, TERTIE. Ff. SELSHETE

R k) SRS BT AIEER, BN FNERLAL.

17



& TRHEHDEEIAL s

SEE Institute of High Energy Physics, Chinese Academy of Sciences

2, TRINEERKFEEESIRITIRAE

I schematic design

simulation

layout design Design Rule Check: Zit#iNi€ZE, RERERGESRE] B
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Layout Versus Schematic: B RE S RIBERIESR—3, BIERE
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Parasitic Extraction: 4SRN, BREFTEHEE. FEHRX. &F
4 B,

post simulation
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simulation
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counter(
clk,
rstn,
in num,
out num
t clk,rstn;
[3:0] in_num;
[3:0] out num;

( clk rstn)

™

(~rstn)
out num <= in_num;

(out num > 3'd0O)
out num <= out num-3 'dl;

out num <= in_num;

BUATT E=r UHG

TR

timescale 1ns/1ns
counter th();
[3:0] in_num;
clk, rstn;
[3:0] out num;

#0 in num = 4'd7;
#0 clk = 1'do;
#0 rstn = 1'd1;

counter counter(
.clk(clk),
.rstn(rstn),
.in_num(in_num),
.out_num(out num)
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icc_command:

create_floorplan

create_rectangular_rings -
create_power_straps
preroute_standard_cells

This design has no violated constraints. —
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