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EERE TR A LB P T AR AR, A ARBA R 2 F @S AR,
Fae b — KM A BT R AR R E, HhEinput4€id debounce
# #controlleri® & A% X, #letterik B M5 E R AL X, 48 dcontrollerf§ 4
MODERA% ik e 3055, 48 d1fsri$ 4 MODERAL$, & Hletter KMODER% &
ledcube ™ A data, H Hledcubeif £F40 &k 4= 4] IK AL T4HCS95, H & N\1E
T4AHC59542 #1213 78 cycle P 4 751218 led TG IR . AT ABEL A 4Z:

* CIk_divider :

AR H% B J8 69 clk(49 50MHz) 12 3% £ A K38 69 clk out(#15kHz), £ &Rk
% LED =48 ~E@eyR . LED 7| 275 % &2 A AAEYE Gk,
HFRAZ—RLED, RARFZEMB LT, #HTEMLIH AR, AR
FERTEEDNE, MARRAIEEE LR EAELED L 7 £, K986
clk out Al F4= %] B8 & & £ # — k9% K, BPframe rate,



% LFSR:

BH—EME A 92 BALE A E X, A linear feedback shift register 49 7
%, 1 reset B¥ & 7 A initaial seed, J& Al £ E ZALF 45098 %, 4= rain,
saturate, ¥R R E A A EAGALIK, 12AeE HATRF M) 9 £ A AL B £,

XOR
|far_ta
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Ifsr_reg
% Debounce:

[ %#: T buttontf, &R HEH LK LA EVdd, PARAFRVIIE Z
WA, RATAVAIAER TR, AT IEAWEAIES, KM counterE %
T e, 28T A NEENRER, RAERREE Factive, Wb R
—AB AL T M R T ok

% Letter:

AR d set 7T ARLER K B A2 2 F 49 sequence, F4EHER A E & d start
VE 2 B 4B 3R9R, BP <1k 88458 & B 45 AU 69 BA - &8 letter, R A 050+ 42
letter, &R K, 4558 2 —18 module £ ledcube 3%, B AFHATHR ELZ
ERE, RN SAERBFL mux A2k, H2EMEER PR KGOS

% Controller:

%350 mode FE A= set, speed up/dn FF A, BPEF E 4 record Ak K &AL
8912 9%, 1%4 MODER 3E £ T YAS % & 355 3 2] 4 & 49 counter, £ HL A8 &
record & play T ARP 3842 s & 48R 4, & A4 L EMARRMES, &
MODER i 74 # & ledcube, =T VA& %18 5 75 69 KM, o a5 RiEi54
MODER.,
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AR CHIP ¥ A 2R o984, &g —BmibE £, wmEEAETRE K
R, TUGRLED 27 REAGR, Lv o e&ARNRETROBEER, B
HEKZHH d Ry, & letter AL, H@AFNIEF %, &%/ CHIP 49 critical
path % 4 2k,

% Ledcube:

A —18 512 12, Ak 8x17+1 18 cycle AR IE3E, B & HAH1E
layer, #R% % 64bit 491574 & Tk, M 8 )k shift, 1k latch 498F
M, e shift 49842, MAEFERA L FUEA, BRI ESSF M
clock, EAREEM T —1A layer 89 f] K& % 17 18 cycle, /&7 F 49 layer
d, R F B4 7T4HC138 8977 X, 445209 layer ZRF89IE, RAFE
4 ready IR, ShHABRETAGENT —F 512 28R, 4odb—2R, ¥/
ledcube . VA K %) 220Hz %9 frame £ #7 F 8RR P09 E £,

HAVE R 512 /8 SMM & & LED, # % 64 {8 anode 30.3%, A% —18 layer
# cathode #.5%, T B ZA% 8 /& 8x8 49 LED 4HAZ K 44 2 AT K GY 3 E




G PSR

100Q - ﬂ

-4 4.

i s e

[ FETETTET] S FYTTTTTT S ITTTTTIT] e FTTET I

i

100Q 100Q = 100Q
Outputs 0-31 | S | ‘ [ ‘

{
}
1
n
% L O A G

R S
T o S
-

£
T e Y
T, — S
[ e 7
L1 = 9

y S

) I

>

S N S

y

o i g7
A -m S

b o
L
i
=2
— =
I, -
N o,
) —
o
]

fitii ﬂ"

LI qmqﬂl
THLIL L




LED Cube #2 - ThEESAR

¢

LED Cube FERES5IE

¢

Arduino Pre-verilog &

¢

RERERE

Fail

ok ¢
RTL REERE

¢

FPGA RTL &3

Fail RTL
Functionality
Check

ok¢

Synthesize gate level

'

Test bench
Check

Fail

WEL:Eoa(slzE
to MEEmME



}

Innovus P&R

Fail l
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R EEEZETNALESARABIFIE, A TG EZ RTL 69307 A & for i@
Biedm Tk, A f A BIFERR T il EHENFR . @ DRC &8
89 BF A%, #3X 7 Innovus 49 core utilization, ZILFARAE (3L 2 BEH specify
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R A eI RRE:

(1) &R B (power supply): #2410, core #9E R4 E

(2) 37 E 4 5 (clock generator):#i A clock 12 7.

(3) #&42(Button Push)5 18:4 B4 A reset. speed up/dn. 3% & 33 A= Bl 45 305K o
(4) P ¥l (Button Switch)7 18: 45 4= %] Mode #= letter i& £33 .

(5) LED %7 (LED cube): #T=% &,

R RAL:

(1) AT RMER B md TR 3.3V(DCO), # L&A o9E Rz,

(2) LED cube # 2| 4a L4, #)B/5 42 dh B L a9 3wz,

(3) FAEAIF AL R, MEIAE I00MHz, &t 3.3V 7k, smAdh A L4Ee
clock 12 FF #ép 4z

(4) Button Push W B1£ 2] 48 @4k, W18 pin #piE 2] 3V E 4= GND, 3 9F—:A
IR R B R 69 R B IS TR AL

(5) A= B4 %] VCC #» GND, H 5 A2 b h L8 reset, 3% & 35 A=
542 R4 N pin B .

(6) Button Switch >~ 184 2|46 (L4, 1B pin #pi£ 2] 3V &R F= GND, 3 sh—3A
1233 5 B _E#E 9 Mode 13 5580 A%,

(7) 7 5b—1MAL3EE] VCC = GND, FH 553504 b LY letter £ FEHIK

Q) H4Em, MR LED =7 LBATHERAGET, HILEREERZE—H,
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(A) DRC 54 %
AR B EFE T, L% A ALFHZ DRC BEE

RULECHECK RECOMMEND_4.14L
RULECHECK 4.29NOTICE
RULECHECK 4.26G
RULECHECK 4.28G
RULECHECK 4.24G
RULECHECK 4.31F

RULECHECK 4.14Z.NO_IND_PO1 TOTAL Result Count
RULECHECK 4.20QF .NO_IND_M1 TOTAL Result Count
RULECHECK 4.20G TOTAL Result Count
RULECHECK 4.22F .NO_IND_M2 TOTAL Result Count
RULECHECK 4.22G TOTAL Result Count

RULECHECK sanity_1 TOTAL Result Count = 16 (416)

RULECHECK I05.1.W2 ....... TOTAL Result Count = 2 (52)
RULECHECK I05.1.R1 ....... TOTAL Result Count = 32 (832)

RULECHECK I05.2.2.L1.a ... TOTAL Result Count = 16 (416)

RULECHECK I05.2.2.L1.c ... TOTAL Result Count = 16 (416)

RULECHECK Latch.4.1 TOTAL Result Count = 18 (276)
RULECHECK Latch.4.2 TOTAL Result Count = 34 (308)

TOTAL Result Count =5 (67)

TOTAL Result Count = 25 (495)

RULECHECK Latch.4. TOTAL Result Count = 53 (549)
RULECHECK Latch.4.7.guard TOTAL Result Count =5 (67)
RULECHECK Latch.4.8__Latch.4.9__Latch.5.2 ... TOTAL Result Count = 850 (96381)
RULECHECK Latch.4.10 TOTAL Result Count = 8 (36)
RULECHECK Latch.5.1 TOTAL Result Count = 4 (52)

RULECHECK Latch.5.5 TOTAL Result Count = 186 (862)
RULECHECK Latch.5.6 TOTAL Result Count = 95 (1155)




(B) LVS B4t : OK

CALIBRE SYSTEM

LVS REPORT

REPORT FILE NAME: lvs_test.rep

LAYOUT NAME: svdb/CHIP.sp ('CHIP')

SOURCE NAME : CHIP.spi ('CHIP')

RULE FILE: G-DF-MIXED_MODE_RFCMOS18-1.8V_3.3V-1P6M-MMC_CALIBRE-LVS-2.1-P8.txt
RULE FILE TITLE: LVS of UMC 0.18um 1.8V/3.3V 1P6M MMC Mixed Mode/RFCMOS Process
HCELL FILE: (-automatch)

CREATION TIME: Sat Jun 30 05:16:48 2018

CURRENT DIRECTORY: /home/raid7_2/userb@4/b@4@35/1ab5/Lab5_LVS

USER NAME: b04035

CALIBRE VERSION: v2013.1_14.11 Thu Feb 7 13:01:09 PST 2013

OVERALL COMPARISON RESULTS

Warning: Ambiguity points were found and resolved arbitrarily.
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Chip Size Transistors: 1368.10 um x 1361.08 um
Gate Count: 31930
Power Dissipation: 5.707 mW

Max Frequency: 50 MHz
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Description
Process UMC 0.18um Mixed-Mode and RFCMOS 1.8V/3.3V
Power Supply| 3.3V

Spec. Pre-Sim Post-Sim
Frequency 50 MHz 100 MHz 50 MHz
Chip size <2.25 mm? 0.327654 mm? 1.8620936 mm?
Power - 0.7794 mW 5.707 mW
PADs 34 34 34
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[1] LED CUBE 8x8x8 http://www.instructables.com/id/Led-Cube-8x8x8/




