TEZREE

A Sy B TR B W a3 R A, W LR G A A S F e R,
WA Z SR, UG T TRETE M=, R T LRETHM
vk dmAE S, i KA 4 eetcol @global sources.com

A iR IE AR N BT A

1. A4st.scf?
2. SCF X4 MAXPLUSIH 7 B304, w] DALE MP2 Aot

2. H Altera_Cpld 17—~ 186 (= CPU) %l sdram 4545 11, KM B 2445 sdram

BLE IEMfR, 03T 186(F: CPU)IK clk 245 sdram, 1 ANAEE clk £ cpld A IE I 1% 45 sdram.

P A 22 AXA Ans. T I 38k 2 4 0 A AR T R AR A xilinx # B3A in)

AL KRB A
Zro FRUCK BT AT IR B S5 &S PLD i, R SDRAM Xt i Bl A% (clock skew)fR
B, T Altera [#E PLL Fo VP BB ATUR FIAR A7 #1047 58 A g ). Rk, 1 Frd 4
SDRAM 151, Altera [l #8 14 PLL 2420 2E % SDRAM 855,

ZUR H SDRAM 1 by Bt 8l A2 7 A7 fil bk >k 5E s oh, 2K MegaWizard it /2 Plug-In
Manager k44—~ PLL 7R FH Quartus 11 F A4 1 E b T2 7w 2 n LG R it — A8 i)
megafuntion 22 &, 4X 5 7E Plug-In manager il it ALTCLKLOCK(I/P =& 1)z 5. 1] LICKS PLL
WEBZA, SORER AR TR, DUEN BT R, — B4 PLL, AR R FoR
%, HAEH PLL 7 “Clock” #irth LABK ) CPU B £hég A R4 H 1P 5] Ji.

3. fE max7000 FA4, HAVFA MRS 5, ATAEBCUE T EAEAE = AN, BRI PRI
HIL “device need too many [3/2] output enable signal” . WA A F (1) 2
mMax70641c68) . WA fif Peix /™ fi 1 ?

#:: Each of these unique output enables may control a large number of tri-stated signals. For

example, you may have 16 bidirectional 1/0O pins. Each of these pins require an output enable

signal. If you group the signals into a 16-bit bus, you can use one output enable to control al
of the signalsinstead of an individual output enable for each signal.  (Z% 1% 3: XA EER

B LA R RS AT RESE R RS . B, RTREA 16 XA 1/O S BRG] 2

—MEEAEREE T AU IR AEE S R A B A 16 AL, wia] DU AN A RE

R EE S, MATEME S — DM .

4. T vhdl 18 process(a, b, ) begin... end process, 1% a. b. ¢ [AII AR, %R
A [R] IPAT =K 2

% : PROCESS STATEMENTS HHHATIRERA KR, RAZFRDEE,  WER R

fil A AR A, B, C IS RPAT— I BRWE 285, AR B AL B. C RIS

PAT. — FRIRATVERHE AL FH R 20 2 R et

5. fEBCUHRA], BB 5 AE 4 RIS E, SEMAXPLUSI £ [ 7)
BTSSR s CIN Bl RN A5 5 SEAR IS RN S S A5 5 LI TRDD L 4 Jay I B | B
B 5 2 2 A S I E IR Dy, A B T RS G PR B, R 170 B



IS5 T e S A ) DR D /) R S SR 326 BB A A b g | A 2
#:: you can register that signal and assign it asthe global signal, by the step flow: assign->logic
option->Individual logic options->Global signal. But you'd better input the clock signal through
the dedicated input pin. (Z# %30 WLLFAERXME S, IR e e AR RfES, PBRNT:
it E > AR —> N R I —> A R E . (HRE, sl & MmN 5 s A S e
=)

6. I Maxplusll #fF¥citse)a, H Delay Matrix 275 GEFR IS E]. FH T A 38 fi o 58 1) IR e 25
SHT AN EE S, BArk—51 ) ClkOut & Xk Buffer, Clkout j&—Hf 4 {55,
SR S EI N ERIZ T, B I SR B, (HH Delay Matrix, Z1#FH ANH|
— (5 S AN T CIkOut I ZEIR, X4 CIkOut /& — Output 5| i, 7F Delay Matrix source —
LA CIKOuUt {5 5, AR fif phax A i) it 2
2 XAMEAEZ R GATE CLOCK,  JiTifi GATE CLOCK g ¥ it i 4 &
B R B 5, X R b BT
IRAEARHERE AL (R 2 8 8 Rk vk, v] UK %45 5 (CLKOUT) kAR g (s =, RI
ENABLE f5%, l4AME 582 R BORINSG— o, st R E DB, X
FE— ka2 F DELAY MATRIX 34087 J5i A7 1 i 4.

7. LR epld VI, HETE R xilin 9 Virtex-11 71k A K5 % 5 40 : powerpe. ram
&, JUsE eI 7E fpga A A I e s 2

2 Xilinx Virtex-11 R AR EIES 325, 41 BlockRAM . Digital Clock Manager. On-chip

termination 2545, ISE 4.2i ARS8 SCRFIXEC TR, AT LAZS H B0 P rh R N AR 0 1) sS4

Xilinx Core Generator H 4 57 £ BlockRAM “54%5%. 42 PowerPC Fl MGT #¢il, nJ LA

Virtex-11 Pro JF & & £+

8. fEBCF, AR ENEAME T —E (K KT, %Ak M
AR U FAARE AL T A7 (R TR R IE I

e AL 25 A7 45 E FPGA HXHE S BT IE I 2 — i 757, Xilin Virtex B 44>

MR (LUT)HRENS BB O BAT P FERE (e 2 16) IR AL 35 A s, 1K Pt 1 Ffre ik

MR AEKAE FPGA RSB a5 A7 4. oA A b A s vl LLSEBL—A> 16 frdyfras. 1N

AN BT S, AT DL AN EEE A R G IR SR S AR IR AR

9. ISE *f) PAD TO PAD CONSTRAINT J& {5 2 fFh 4 A fir i 1) pad I ZE 2 FFE i L
fn b 2 TR R 2H B B R IR I E 2 3 2 L A N 2 TR PR 2 I R TR B S 2
% : Xilinx PAD-to-PAD contraint [{1ffiiF J 2% A%t PAD I ZE. 3X AT JR) 5 I 4l ot
Hn] LUE .

10. T ILE R IEA AR [P ik, 54 PAD TO PAD CONSTRAINT £ 4
L AT ?

%o BARILA Z R0 e 5E D, (HAE — s BL TR Z A — AN T 2] ) — AN 5 |

B A4 A ik A%, AL, 17598 755 PAD-to-PAD constraint 45 1% £4 4% [ 1 % .

11. WA 7E ISE W& 3] PAD TO PAD A 2175 2
2y T ABEREE S FPGA WKL, REeyb LI a8l X R T HR s DA AL



O AT . WA S A B h, R DU A Xilink FPGA Editor, ‘&t 75 | SE4.
2i AR,

12. #£ Xilinx Foundation 3. 1i ] JTAG PROGRAMER R # fit e 215 Ak, wl 2 s i
PLan MR If the security flag is turned on in the bitstream, programming status can not
be confirmed;others, programming terminated due to error. & HLE A5 5, A AN
B, WA T EBA ). FrAmES g Xilink Spartan2 XC2S50TQ144. & A4 fift vk?

#%:: Thisis a security feature. By disabling readback, the configuration data cannot be read

back from the FPGA. This prevents others from pirating your intellectual properties. You can

enable or disable this feature during bitstream generation.

The proper way to determine if the configuration is finished without error is to check the
status of the DONE pin on the FPGA. DONE pin should goes high if the bitstream is received
correctly. Also, since you are using JTAG configuration, please make sure you have selected
JTAG clock (not CCIK) as your Startup clock during bitstream generation. (Z% ¥ X2 fR
EIfe. WAL, BCEBIEAGEN FPGA [nlisz. Xl LA ik HAb A 5 AR R,
A e R, AT RUR T s AA XA D RE.

8 FC B T HER G DR e A, & 5 5 U A 75 FPGA | DONE 51 HPIR A, i
IEFENC T A2 ociR, ) DONE 51 T, 1 H, BEARMEH JFAG L, siZmfi Rdr
b e, ©2ek IGAG I Bh( A& CCIk)IEAE T Startup IFf4f. D

13. Xilinx Virtex ZH rpgAs 0] R (LUT) AR R 8 1B B ok HAT A i B IR TZ (e 2 00 16)
RS AL 27 A7, AIARBIAR R, 05 SO R R B vk T — MR A KT 16 67 R AL 75
fra%, ISE SR Nt 2 —> LUT SRR ?

%: Most synthesis tools (e. g.  Synplify Pro, Xilinx XST) are able to infer LUT based shift

register (SRL16E) from your source code. Even for depth greater than 16, the tool is smart

enough to infer multiple SRL16E to realize the shift register. Another way to utilize this feature
is to instantiate an SRL16E in the source code. You can refer to the Library Guide in the Xilinx

ISE software package for more details.  (Z%¥: KEH L4 T H, #ill Synplify Pro il

Xilinx XST, #BAEARHEJEARAS b (KR A7 75 4745 SRLIGE RAEWT LUT. B IRE KT 16 1T

Ol WK T HAMREHENTIE 2 SRL16E, MM SEIAEAL 2717 ds. AL DhRER) o — Mg te

FEJE A ] 75—~ SRLAGE. T4 Ui W] W] LLZ% Xilink ISE A A EFR . D

14. LUT 2S5 32 45 1) SRAM,  ERESEBL— NI P IR 25 47 4, AN E AU —
MR gL & LUT?
#%:: The LUTs in Xilinx Virtex architecture are not simply combinational logic. When it is
configured as 16x1 RAM, the write operation is synchronous. When it is configured as shift
register, there is no need to consume any flip-flop resource. In fact the internal circuitry of a
Virtex LUT is more complicated than what it looks like.  (Z# 3 Xilinx Virtex £5#) 4 [
LUT A2 R GEH . EHIiE A 16x1 RAM B, SEAEZFM. MEHEE N
AL ZF AR, WITGTR W AEAEAT flip-flop DU . s b Virtex LUT (1AL LU B R BE &

)

15. 7 foundation 3.1 355 I /54 $- A 31| 5 3)) testbench.vhd [ RE 2
2. fEBE Foundation 3.1 HH IR FLAS 4 IR Al BL 8, DR AR AN BEAE X PP V1 3155 R DL



VHDL gz 47 47 2L vhdl AR L IAEARISATAT A 47 SL 2 BT EAT 254, DAL, 7F Foundation 3.1i
B R IEASBEAE ] vhdl testbench. 1 480720, R AT LG S 4 B script.

SR f, Foundation 3.1i & —aCAHAT R KA. Xilink 1SE #4152 FF HDL testbench,
EECHTIRA A 4.2i.

16. TR VA 3T, W A AN 1, i TS A s ?

Zre AT B, A AR 10 (BRI ) S IAS IR, SCF b 2. et
—> SCF 4, 4R )51 NODE->ENTER NODES FROM SNF->LIST, #4110 51
(ELAE 7 XA ) EB AT LS AR, ST AT L T

17. T ACEXIK (1) 1/O JEKEfiE ). ALTERA 1 IhAEN datasheet H: % ACEX1K
204 PDCOUT  (power of steady-state outputs) FITH &5 &M IOH, IOL T4, fg
5 R ACEXIK £ ¥ IOH, IOL 43l & % /b2

% T ACEXIK ff) 10 BK5hAE ), IOH&IOL Kk NAT LA ACEXIK I 0t o A 3]

(ACEX. PDF PAGE 50/86).

18. it Vecio=3. 3V, il IOH=20mA, 10L=20mA, n=10 (Total number of DC
output with steady-state outputs), #i{i 47 PDCOUT?

Zee T INFEITHE AT LS I ANTA(P) T I ShFETHE A 58

19. 2 Vecio=3. 3V i, XA, &3 TTL, CMOS 5 i, &2 A

2% TTL 1 CMOS Hi~F-2 %} CMOS Hi¥, & 1575 22 ] OpenDrain i L 4 fi B 5 R 2
2. ACEXIK 28fF5 |2 TTL 5 CMOS Hi . COMS % H 2 75 5 in L 4 v BH B2 5 A 422
') CMOS Hi~¥, flaniids 5V COMS M7 2 By, FEAEH AL AT LA I AN117.

20. ¥ EPC2 5 EPF10K30A E#:k JTAG 4L EEmEX, el ool Llgkid EPC2
HHNCE EPF10K30A, 175 AL Bl i 46k LS PR EPC2 1) JTAG 11K EPF10K 30A
IR A5 S B A6 2 EPC2 v i EPC2 1) & HI L & i 5 EPF10K 30A I Hwiii 42, M R4/
2 JTAG W46 B I, EPC2 58 % EPF10K30A (IRC &, XA R AT — ANt ],
EPF10K30A A4 TA /ML Bl iE (—/Mlik JTAG, —ANliik EPC2), ML — /ML E
TG TAERS, 59 Ah—AN e B0 3 A7 A 15 23 e B B R ) R A TE 2 RAH 1
S, SRR R R T 3 R AR AE S AN I 2

% nf LM 10K30A MR I, R BB OCHI AT, tn] DAY

Hh ARG BN 2 2% Bt

21. ALTERA 2 & E A Fl MAXPLUSII 5% QUARTUS %iii¥ HDL JHACHS, 18248 ]
% =75 EDA T J (41 SYNPLIFY. LeoanrdoSpectrum 5 SYNOPSYS) sG4t8 HDL J54%
4P A edf SCI S FRALH] ALTERA 1 T H 4?2

%+ ALTERA SIS =7 (1) T 244 HDL YA 910 edf SO/ FHE A ALTERA 1 TR

HEATAT R A 2. ALTERA ) MAXPLUSII 1 QUARTUS #9475 HDL fZa4 o%, —Lbfij i

(P AT LLE AR MP2 8% QI W gm Bl aT. iy BT LB AR A 5 & A 28 — 51 EDA

TH.

22. H MAXPLUSII 8% QUARTUS 2 /R G BF 7] — 15 T A2 5 1) i 42 I 11 19X 2 ST H (1) 4iE
I e 5 —FF 2



Ze: AT MP2 5% QI 22 Ui 13 7] — e 1 B AR s S IS P P SCAF R AR SE IR 52— A, (HLEEARAIE
WS A B G

23. FEGm B R BE —ME R Synthesis Style &y FAST 25— € tb A& (NONE) %
TE LC YR ?

Zeo AEAT R HIREFE T, Synthesis Style ¥ H 2 5 0 B0 I (O A R R L i pets,  —

MEREOUR . WE N FAST F2LEN THREBIE. AR TR UM KE, ©

BB H ) : oPTIMIZE->AREA OR SPEED. #%#% AREA ] L8 ¥t b 1

()BT U8,

24. Altera 28 w0 Fr A T R LS BERERT T L2
% ALTERA AL TR 2o S IhFEM PRI T R . B TF M r AN74 wie 515
ALTERA 25/ FDhFEM L 17130,

25. WA AE TR 3BT 0 (R D kE 2
T IHFEN T H: ALTERA #2141 QUARTUS % wia H S ShRERIThRE, &l IR/ AS
) R B SR T AT ThEE; 7F ALTERA [ Fat AT 4 1 101 3T Sh eI 5 8%, 3 i AE o
WE BT T APEXI LA

26. Fid “FLEX PCI Development Board” [#12:2% il I BRI, "R T 42T L1k
e B 5K, BEAR PRI C B 7 A R A, AT 75 X AN Rk TG 2
% EPC2 A4 3 ] R i 45l it JTAG & EPF10K30A. i kel T 6 R AE e 545
10K30A ki, il T gt 2 EPC2.
KK ECP2 55 10K30A 421 JTAG 4 iesEn e i a4l MR EPC2 Xf
10K30A FHMIEE T AR, FrCAEDIX 8 0T, VEN R TN %A S 55
THREE R A RIS R T

27. T AORUEBLUE AT REME, 75 2T R QT e Ty 1 2
% . Hereareafew guidelines for reliable FPGA design (5T n] 5EME FPGA A L A B0
a) Usefully synchronousdesign. Asynchronous design isvery sensitive to path delay and
is therefore not robust. An example of asychronous circuit is the SR latch which uses
combinational feedback. (fff 58RIl B0 BAR AE IR EH UK, DA
ARATEE. b W i) — AN 5~ 2 T 45 S A3t SR AT, D
b) Never gate your clock signal with combinationa logic. Glitches may occur on any
gated clock signals, which results in false triggering of flip-flops.  (ZaAE 4 412
BRI S S PO AEATAT T3 B0 5 S L mT RE ™ AR ik T4, B3
R & flip-flop. )
¢) Neverrelyongatedelay. (ZEAEKEEJIEIR. )
d) Enough bypass capacitors should be placed close to the power and ground pins of FPGA.
Use capacitors with good high frequency response.  (FPGA Ft FEL Y5 RT22H1 5 | T T
JBCE RN 2 1 55 B LA . AT B ot . r 2 4. D
€) Alwaysusetheglobal clock buffers on the FPGA to driveinternal clock signals. These
clock buffers and the associated clock distribution network have been carefully designed
to minimize skew. (71 FPGA R 2 Fl 4 &) I B &2 ph ok 3R Bl Y SR IR 85 5. I HL



E2AF AT T IX LI PR G2 pp AN IR PR Y, LUK I A2 22 4. )

28. You said "An example of asychronous circuit is the SR latch which uses combinational
feedback". How do | learn SR latch ? What is the difference between SR latch and SRFF?
(S0 LR I — AN TR FH LA OB SR TR . i il anfe] #1L% SR P8I ? SR I
5 SRFF T A7 )
%: A latch changes states whenever the gate signal is active. A FF changes states only at
clock edges. (ZH V. WEIUE 2SN, AIBUM 2 R, 1 FR A ER &
A HBCRAS. D

29. Xilinx 23w B 7 AE i vk 5 T ] PLER IR L T 5 Bk} ?
#:: For thermal consideration, you need to know the power consumption of your FPGA and the
therma resistivity of the device package you are using. The power consumption can be
estimated by the XPower tool included in Xilinx ISE software. The thermal resistivity of the
device package can be found in Xilinx databook. The junction temperature can then be
caculated by the following formula (4 F-HH R, F522E T ##5TFH FPGA [ ZhFER I £E 18
FR s 35 ) FABE R B8 Xilinx ISE B Tl 5 1) Xpower R AT Uk THZhFE. 75 Xilink 2
P F W aT AR B 28 B e ) A BH R 8. SRS R R A SO H AR, O
P=(Tj-Ta)/ THETAja M, P=Dikt; Tj=HeGiliE: Ta=MBEili AL THETAja= 34
BH R EL
You can then detemine if the junction temperature falls within the acceptable region. The

maximum acceptable junction temperature is different for C and | grade devices. If it is higher
than the max. acceptable temperature, you may consider adding a heatsink or cooling fan.

(Z M B iR B R A R VB . C R | i VP S e A AN ). W kL
T ARVF I E, P RE T SR I A B, D

30. WERISBREEA FPGA a2t — B G184 I BRI Es, AP EIRER. 2585
A Ja 2 BLE SN E N N T, WA E S LU Bhog Bk ks, A, Bredd
YR A I N AF 5 RIRE IR W 2 Bk R NET i E"MEDDELAY " 21, {H 2 ¥

#%:: Gating the clock signal with combinational logic is not recommended in modern high speed

digital design since it may creates glitches on the gated clock signal, which results in false

triggering of flip-flops. Thisresultsin aless reliable design. A common technique to remove

gated clock is to make use of the clock enable pin of the flip-flop. For example, if you have a

signal clko = clki & a & b driving the clock pin of aflip-flop, you can eliminate the gated clock

by feeding clki directly to the FF clock pin, and have another signal en = a & b connected to the

clock enable pin of the FF. ( %3 3C: IR EC Bt 4, AU A A2 845

IS A, DRI SR S5 A0l 1R I B 5 b AR R I ik i T T4, 2 B A flip-flop.

KT Z ATEEVE RGBT, B BRI 45 N Bl 5 R T B4 7 2 A6 flip-flop R E i aE S LA

B, WA M55 cdko=clki & a& b RIS flip-flop 4 I, 0 a] DL 5 4

clki feihss FFEEPS I, JK 55—/ ME'9 en = a & b5 FF 1RSI RES &z, SkiHERT]

FEI Bl )

By removing the gated clock, you no longer have the problem of clock delay. Also the

design is more robust. (BRRI1EEI B0, SUAFRAA BB ACIR ) 1. i HAX R s vh i b



BTEE.)

31. FPGA 277 = R84 T 1R 4y 55 —J7 8, 1 Advantage 5% ACTIVE vhdl, iff
M IFREAT 5 302

#%:: The IPs provided by Xilinx, e g. PCI, come with ssmulation models which can be
processed by 3rd part ssmulation tools like Modelsim.  So there is no problem for functional
simulation. Timing simulation can be done by exporting the post-layout vhdl/verilog model from
Xilinx ISE software. Insomecases, sampletestbenchesareasoincluded. (Z7%1% 3. Xilinx
FEAEE IR Bl PCI, 25 0 A — [l 4R i, RXRPRCR T B =05 B T A,
Modelsim i ab#. [A 0 D e Tk i, AT i) . Sk )N Xilink ISE B fF b &
post-layout vhdl/verilog m] LAFAT E IS0 B, AERLEE 00T, WA HEFEANIAE&. )

32. “Asagood design practice, never use gate delay to implement your delay logic under
al circumstances” . Please tell me what does "gate delay" (Ii) mean? (“ — N, 78
AT OL N HRA AT T E B R S BUE IR . 7 ekt “TIREIR " At Aasid? )

%: “By"gatedelay" | mean using a series of logic gates to introduce certain amount of delay in

thedesign. Thisis highly undesirable since gate delay changes with factors like temperature and

process technology. The design may fail as temperature changes or using a different version
silicon. Also designs relying on gate delay are not portable, meaning that you need to
re-design the whole circuit whenever you want to change to another product series or part number,

simply because the gate delay changesaswell. (S 130 “T1ER” 8152 — R 524

1K — & B IR N B Bvt . BEAR T TRE IR B SO AN A PR IR () R 3, T LA,

ARG TR, h Tl B2 3 A AN R FROAS RS e, BEvh T RE 2 2RI, MR ] S AR 1)

B ANE TR AR, AU, BT — 7 i RS BB N, T R v A L,

AT TIER. D
Always use fully synchronous design.  You never need to reply on gate delay if your design

isfully synchronous. (#AZA8 F5e 4 D ¥, BB 41, WEF RN 1ER. D

33. This time | download another program to another chip Spartanll XC2S50PQ208 in
another circuit, while it fails, and show the following message: ". . . Checking
boundary-scan chain integrity. . . ERROR:JTag - Boundary-scan chain test failed at bit
position '3' on instance " **'(a substitute for the real name of file). A problem may exist in
the hardware configuration. Check that the cable, scan chain, and power connections are
intact, that the specified scan chain configuration matches the actual hardware, and that
the power supply is adequate and delivering the correct voltage. ERROR:JTag - Boundary
scan chain has been improperly specified. Please check your configuration and re-enter the
boundary-scan chain information. Boundary-scan chain validated unsuccessfully.
ERROR:JTag - : The boundary-scan chain has not been declared correctly. Verify the syntax
and correctness of the device BSDL files, correct the files, reset the cable and retry this
command. " With so many messages, | don't know what to do! | try many times but only fail,
and doubt whether there is something wrong with the circuit?But the powers checked in
circuit areright. Would you please give me some advice to crack the problem? (- —X, #%
FEFP % Spartanll XC2S50PQ208 .15 1 ALk, 45 A/ T ek, JFRom Bl R E: “...
Checking boundary-scan chain integrity. . . ERROR:JTag - Boundary-scan chain test failed at



bit position '3' on instance ***'(SLBR LA 4R)” . A REAEREARRCE. T TiELk. B
1 B R PRV SR A AT ). R S PR R B B T SRR I R AR DTS, H Y e 2 HL
LB E. “ERROR:JTag - Boundary scan chain has been improperly specified. Please
check your configuration and re-enter the boundary-scan chain information. Boundary-scan
chain validated unsuccessfully. ERROR:JTag - : The boundary-scan chain has not been
declared correctly. Verify the syntax and correctness of the device BSDL files, correct the
files, reset the cable and retry thiscommand. ” X4 £ AN E, (AR KE, EA1r? )
#:: Usually it isthe result of abroken JTAG chain or noisy chain.  Most commonly, thecableis
not connected properly, a trace is not correct on the board, other devices in the chain are
causing aproblem, or anoisy parallel port exists. Try using adifferent PC. You can also add
a4. 7K pullup on the PROG pin of the FPGA and seeif it helps. Gl #, X2 T il JTAG
TR R B LR DR, AN, AT BRI AN TR, R R e A 3
I, B AR T L X — AN PC. AT LAYE FPGA 19 PROG 5 | 38 i —A
A4 7K f) B, BEEAAHRL. O

34. f£ VHDL 1, & Xl SIGNAL (RS2 ? A A mH s 2E SOX A 8?2 T
TR

ARCHITECTURE EXER2_ARCH OF EXERCISE2 IS

SIGNAL TEM: STD_LOGIC;

BEGIN

TEM<=PIN50 AND PIN51;

PIN8 <=TEM;

END EXER2_ARCH,;

AN R A AT IX ) ?

ARCHITECTURE EXER2_ARCH OF EXERCISE2 IS

BEGIN

PIN8<=PIN50 AND PIN51;

END EXER2_ARCH,;

% If PIN8 isdeclared in your port list, the 2 examplesareidentical. From ahardware design's

perspective, you can think of a vhdl "signa" as an electrical signal. So basically you can

declare every object as "signa". >From a simulation's perspective, there is a fundamental

difference between "signal" and "variable" in vhdl. A variable is nothing more than an object

that holds a value. A variable assignment occurs instantly in a vhdl simulation. Also, a

variable can only exist within aprocess, so it cannot transfer values across processes. A signal,

on the other hand, has a history of values. Whenever a signal assignment occurs, the vhdl

simulator schedules an event to update the signal value after a certain period of simulation time -

the signal does not get this new value instantly in the ssimulation time domain. Also, asigna

can exists outside processes.  Sounds complicated, but for most of the time you can simply use

vhdl "signal" in your hardware design.  (Z#% 3. WERAEm DR PFH T PINS, XFAR

B — R, MR BE A, T LUK vhdl "signal "Rk HL 715 5. DAL, SEAR 1 mT LK

FEAK G N “signal” . Wi EMAIEE, vhdl H 1 "signal" 5 "variable" /&R AAN A 1. A8

AR E RN 5. AR R RTINS HIAE vhdl f5 50, T H, AR G AE T — i

FEW, B EA R R R AL B, 55— J7 i, 1550 2 MA. AR EAE 5, vhdl 17

HARE AR B B2 He— N AR BB 5 M. AEDT B R, 5 5 AL IR IX



ASBE. W0 HAR S T DR TRl Rz Ah. Wl ok i A1 i 22k, (H R 280, e 3L
v AT ELRAE I vhdl M55 )

35. W SN IS P S 28 0 — B A5 18 AR (LU T 75 AT IN B 8, ) R A0 sl Y S IS
i), B2 AE DFF A8 fie i In42 & TR ), A AT A BEAF I 75?

% A simple answer is to use the BUFGMUX resource in Xilinx Virtexll devices. The
BUFGMUX is actually aglobal clock buffer in Virtexll which incoporates a smart mux to switch
between 2 clock sources. More importantly, the BUFGMUX guarantees glitch-free switching
between these 2 clocks, even though the select signal changes asynchronously. (S 1% 3: i
PP Xilink VirtexI | #%1F 1) BUFGMUX £, BUFGMUX 35 [ Virtexl H
fR 42 Ry IR Bz, Virtex I | KA 2 mux 55 2 AN NP R i) A DI AR 45 . S0 TR, R
A LA S, BURGMUX g CRAEX AN IR B 2 TR e TP D04, O

36. H Altera 28880t — NS, SME—RIEB R AE. B BTG 28 1R B i
FHIF ), AR T i s o ak g e ze, HReEe— ANk, I LICKS i B 5 e T g
FEASA: b, 1 N S AR R BB S A 4 S — 5 1, s | S P B s
(I 0, AHOXAEAEAE— N (PGS S5 S AT Altera #84F EHIHER (S
SR, FEAE AR IS S AR T Altera 2848 IR EME S 2R, IXFEAEAE 2
PRI BG5S 5 3515 5 2 (01 B ) 22 Mk DLAs ), Bl A 1T B8 AN A2 A7 fifs 2% 11 1)
Setup/hold B i), 75 412 5 1R 5 72 vk o 1) 7 2

Zr: nTLARIA ALTERA #sfF1 PLL SRKEffFEHIAERT.  ALTERA 1 PLL 2 — N ELIEM

BABIARER, e nl LA RS A 1 I i 38 5 il 55 AH A7 SE INF PR 4R B0 2. n] DURE I B 5 4%

HER IR SR HEA T IR T 4.

TR 283 PLL S, B4 P RE T EEAE 24 ) SR — SEAE 38 4R, AN idiX

FES FEURP BT, BAT— MO0 NS, I —FInEREE PCB i Ik

PREINTGE. O T PLL PRI B8R AT LA 2 2% ALTERA HIAH SR,

37. R ACEX1K R4 A N EAB HIC6) RAM I, AEEIEE— N/ RAM I
WEL N FH—A EAB BTG, BT 24 RAM B4 (—AN EAB 5231, LLIYZ A1 EAB
HE?

% fE ACEXIK RFIHZ8tE, —A EAB Hot Hur R GEM— AN, BRATTIUE B AFIEA

TR Z AN RAM HEE] A EAB 24,

38. Synthesis Style 4 FAST Ji, AILH A Friert, [ ) et T, B

R ERCT A T, IS4 FrA A T AT 8 &y FAST e ?
%: ¥ SYNTHESIS STYLE # & A FAST E2E ) TIRm ARG MERE. (HAH — 2l Emn
2, AR EARIEATATE O T A R o ER R I AE R &5 . B0 IXAS BT iR,
¥ SYNTHESIS STYLE ¥ & A FAST nf et S Mg BEHE 70, (HX AU T
PRSI RCR,  ER DA B e — AN R NS 25, SI5H4s &
e, AT ERE—E RS %, SRR Cn&as, sH—erEr, ek —4
AR eI

39. | am now going to design a gray coded 16 bits counter , any efficient way to implement
itin VHDL description? (ZL i —ANKE GG 16 171 TF 58, 54 L VHDL ok s



We? )

#:: You can just use megawizard(Ipm_counter) in the software to generate the counter for you,
select the output language with VHDL. That should be the efficient way to implement a counter,
and you don't to make additional optimize.

Because the Ipm function code is the best way to fit the structure of device, which is
designed by altera factory specialist who is very familiar with our device structure.  (Z% % X :
AT D o B megawi zard(Ipm_counter) e 2E il - % es, T A VHDL [ g =, X
VA% SEEL VB A RO, T AN AT @A A

A lpm Dh ReAIS il B vt S5 4, IX AR SRR AR RGEATR O S5 K ) altera
FUHH. D

40. —RAH LR Synplify Pro Z84 5 AR BT edf SCAFZE MP2 41365 5 1 MP2 254 )%
A ELER, BRI D, A ] R A et o, ] Synplify Pro ZR T2 SCIF G
132 edf L4 MP2 91 J5 5 H MP2 £55 M 2 Bz 02 SCIEAH ELACRT ORIy FH 9%
U5, V), £EfiH Synplify Pro Zi6 2 A vt Hh el A fig e 48 BRI 2

& AR TR AT AR A AL IXFE— AP G R BN R S TR 1. SRR 342

T, W TERE, AR RE R BRSPS T
FIFER ) 20 R Gk fe, S, ISR TR AT g, Aee il =

ek, AR AR R, B SR R R I S R R 4
FERN T3 2 RS AT L R L
1) LLI fie kA 735 Th e B e b5 2 O ) e vt T DL B 0 R 1R e SCIL A, AR R ERAE ] o,

Data paths. tri-state signals. state machines. register blocks. large macrofunctions. memory

elements. control blocks F1— &5 57 47 ] AR A B AT LA S 1) H AR AL AL
2% 73 BEP I L gl DB AN 10 4%, W 2 10 H D RGBT, AT

BT M AL, BRARPERE AR s DU
JIEFREMITEOL T, RATREZ AT BRI S i N Resister. /A g A AL B %1 73

HEO, ZRGEACBOIERER OCHE. VR A S @, T LAZ IRIRAT R SR

AN101.

41. PARTH ) 52 2, 1] EPM7064LC68 BEATZwE, o NBIgm At iR, WRkgmiEn, ik
ARG Hshik B g, Mk s E & EPM7064SLC84, 4 ikilid. & il F k% kL,
A RIGHA =AM, XRE ARG B

% i LAE MAXT7000S AT 6 Mt aedshilfE—,  /RATLLAE MAXT7000 (%504 T

(M7000. PDF) % — 5L 247 X A 1) U ).

Enhanced features available in MAX 7000E and MAX 7000S devices — Six pin- or
logic-driven output enable signals

42. £ FPGA 2 LMA AR B S VHDL AR A 2

#%:: Thereisno definite answer to this. It depends on how you write your codes. A variablein
vhdl may be synthesized into a physical net, or it may not exist at al in the resulting circuit. :
AR, BT IS RS, Vhdl AR ] BE R B 45, B AR A
ANFREAFAE TS5 R, D

43. FEAT e i A2 B IS PP AR SO AR, FT U BISE I ) — S84t X TR0 40 I P4l At



AR T AL FER Y BRI R W 2 R ) o 24 56 A T T 5 0 SN NI, A B ) R 2 v O

N** B3, TGIER M IS X
% : Most synthesizers do preserve signal names to a certain extend, usualy a string is
concatenated to the end of the original name.  So you can till correlate the names in many cases.
For those strange net names like N***,  they are signals generated by the synthesizer and may
not have a counterpart in the original source code.  (Z# ¥ : KEZH A MAs e UMY
YRR T PR, XY A T LG R BRI A ORI 777 . XSS IREIR 2
THOLTAIRARR. TR No** —FER R I R A4 PR, S 1 s 2R B A5 5, T B AT
REANSAERAYIPEAS T EIA. D

44, AT e J I 47 05 SE B HL AR I — A AN — K, Rl T edAE 5, LA ns
FRZE AR K, B N 1% AE— AN Ay bR e REAT B vt e ?

#%:: The timing information you get from the post-layout simulation is based on worst case

parameter. So you usualy have better results on silicon than in simulation.  For robust designs,

aways consider the worst case.  (ZH 0. ISP BLHIRAF IS 545 B2 3 T iR

ZH. I, H LRI L SE bR R AR I 45 R SUh I AE. TR RO, AR

LT R IS DL, )

45, ISE4. 2 il 1SE4. 1 #H bUA fif etk 2

% Here'sabrief list of new featuresin ISE4. 2i (LA /& ISE4. 2i #Rr P EE A0

- Device support for Virtexll Pro and CoolRunnerll (#2443 #§ VirtexIl Pro 1 CoolRunnerll)

- Provides 2 new source types, BMM filesand ELF files, for embedded VirtexIl Pro PowerPC

and Microblaze processor support. BMM fileisthe Block RAM Memory Map file that describes

the organization of Block RAM memory. ELF file is the Executable and Linkable Format file

contains the executable CPU code image to be stored in Block RAM as specified in the BMM file.
Bl 2 ASFMJER AL BMM SCHEAT ELF SO, BASCRAIRAK Virtexll Pro PowerPC il

Microblaze 4L B #5. BMM 3124 He RAM WAFE 7SO, el 75 RAM AT I 451, ELF

SIS “ATHAT AT R AU SO, B S AR BMM SRR E U RAM (AT AT

CPU XS K. D

- Improved PAD file for easier to import into a spreadsheet program for viewing, sorting and

printing.  (df PAD 3CfF, DUMEE A S &R, EAE . ARERIFTEnD

- IMPACT now incorporates the functionality of the PROM File Formatter and Xilinx System

ACE software.  (iMPACT 5 PROM A4 3 URE A Xilink 48 ACE B D e 456D

- XST enhancement for better language support and preservation of internal signal names.

(XST Hiui 185 308, IFReORAF NS 5 4R, D
For more information regarding Xilinx I1SE4. 2i, please visit our website www. xilinx. com (5
Z A5 % Xilinx ISE4. 2i {5 &, #1735k www. xilinx. com) .

46. Z4WET gate XA, Ay AR — T e RIS 3, 128 A RS ey st 4 )
n?

% . Here'reacouple of examples: (%5535 1)

- Never use gated clock. By gated clock we mean the clock signal comes out from combinational

logic. It is well known that any signal coming out of combinational logic is prone to glitch.

Theresult isfatal if thereisaglitch on your clock signal sinceit will cause false triggering of FFs.



A common technique to avoid gated clock is to utilize the clock enable pin onthe FF.  ( AANE

gated clock. XM RN BIE 5 HALG . ARPTR AN, AT H Q45 A5

Sy KA. T EME S SRR 3 R il PR LA AR B Y. ke gated clock

TR R PR LR B ge s . O

- Never design acircuit that relies on gate delay to function. It was a common practise in the
past to introduce a delay in the design by inserting a series of logic gates. This is not a
recommended style in modern high speed digital design since the delay changes as new
devices coming out from more advance process technologies. Also, the amount of delay
changes as temperature and voltage as well. So it is not a good design practice to have
circuits which relies in gate delay to function. (44 AN T gate delay T 15 ) H %, @
A RIVZE TR P S IALEIR, 302 DT WLIREE. e 3R a5 et
RSN S TR i, PR SE IR 2 R ) S S ) T BRI i3 (38 s 1 1 o
A H., AR R 2 B g R P S T AR PRI gate delay T LA (1) FL AN
RGBT D

47. H FLEX6016 il 7 — Mk &, FE ISA BT ENUAHIE, AHE-RIEE
ISA 14 BB, AR, NEGRERE), —(H4E L2, AL “SRAM load
unsucessful” , X2 EABIZENE ?

% 330 “SRAM load unsucessful ” AT REAT &7 T IR R, JETBR 7 F A A HU P LR 4%

BCL, U RO SE IER: AR ISA RE U B, TS 1SA RS At A i)

AL A — RS A RS, 1SA SAMMAL R R — S s, A0 1SA (i s aREs,

SRR, HIRSUE IR,

48. A EPM712 Fil TMS320F240 it —Hesegati b, (HZEAKNE B A B 5
EPM7128 %t ? /2] K 1K) EPM 7128 JF & Hit 2

% ATLASH ANLL6 1) N TFM,  de O ) N AR R SkiEE: DSP 5 PLD 1 R4

. PRGBS R, W 7128 (1) Rk B, M DSP ¥ PLD 1IR3 Cf

MUEE AN BIAT. AR AT DU AR R AR SRS SR, &% — LU R it

49. ME Bk —H TMS320F240 %6 Higk i, (4% A/D. DIA. SR R4, Hrp
PEAG A W RE AR EPM 7128 SR, ANGniE B R B 45 TMS320F240 #2117

% JITH PLD Al gmftasff, 3L 10 MFERARE R E, 10 N Ren] xR B Sr)E X

KBoE. R A 1) TMS320F240 1% 4% FIEHER PLD BIE& 10 1 1, SRJ57E PLD 'S

AEDY. (R 8 40, BT R4 Hd A6 i 5 4 i

50. Ag g 4 TR g ] — 5 S ALTERA EP330PC-12 B3R, i i) fi1 4] b 34 2

2 R —EIHA S B . ATCURI ] ALTERA B = 7 B4 g 2l R4 Se e B T
R AR 2, BEE R MAXPLUSI #4EiE i BYTEBLAST (MV) 332301
N G A R BB A e

51. SRFF = SR flipflop SRFF F1 SR latch 13 fi] [X 5] ?

#%. FUNCTION SRFF (S, R, CLK, CLRN, PRN)RETURNS(Q);
/IWVHDL Component Declaration:

COMPONENT SRFF



PORT (s: IN STD_LOGIC;
r:INSTD_LOGIC;

clk:IN STD_LOGIC;

clrn: IN STD_LOGIC;

prm:IN STD_LOGIC;

g: OUT STD_LOGIC);

END COMPONENT;
FUNCTION LATCH (D, ENA)
RETURNS (Q);

/IWVHDL Component Declaration:
COMPONENT LATCH

PORT (d: IN STD_LOGIC;

ena IN STD_LOGIC;

g:OUT STD_LOGIC);

END COMPONENT;

ANF SAET SRFF jE—AMibk#y, 17 LATCH FUE—ANBifrgs, RN I B R ] LUK
PE) HELP SRS Hha] DA ),

52. RAENIB BB A S, P se & 2 FLEX6016. B4 fi?
% ATBAE MAXPLUSIE HitsEixfa s, SRJEikdE assign-> logic option->Individual logic
options -> Enable pull-up resistor. 4R J&5 F B gm it — F kil LA T .

53. HIRANG S Ehr i Ryl |, %ML KRB i, (HRRMCT, ANRnE &
R R S8 T AR T T 2 AT 3% AT B M2
% Alteraff) FLEX6000 R 517E 1/O & I _F 2 %A b N hr e B, BrbUin T 29 it B 16 .

54. {fi [} AHDL 1535 4% 5 (IFEFE. 75 Quartus 11 1. 0 N 4wi%, 1471 1)/ 20K 400EBC652-3
T ¥ gmiEr= A2 pof SCfE R 33 EPROM ML, (HRIEFE A 2 KIS SIS oL~
(A S — SR ), B Is AT 25 A —FE. HAARILE DSP 5 33 FPGA 1L
— R ATR,

W INRET FLAE AT 2 BT A A SR ? R AT RE U EUE XTI, IERA T

Timing 27 L 25k, LR 10 ) Timing EsRZIAS].  ErRERIE O N AT G172,

A B4 A M AR VR I R AE PCB AR L IEF M TAE. By B45 35 Timing ZER# %A

), FLHE—E AR EAR T L R T AR,

55. Y AN NS S AN Al A2 251 Setup/Hold ISFIRJISE, fi & 25 (R A S S AN —
FERAs (O 0, 5O 1, M F— IG5l /& Setup/Hold BB, il A 2% B 1
Mg 2 IR AR AT RRAS, DARTE IS — S R), SRS p% T e e
DiRAs, MRET . BER P H A5 S AT, SEEME S G S0, AR R 2
Altera i {5 A & W] b BE 2 B SELEIG UL, 4 N5 5 14> Clk i), JUR
TEE—AN Clk I, A Setup/Hold, {HJ2 Al Clk IR, %42 Setup/Hold.

Bre KT, @IS H— FALTERAFISCRIANA2. ORI TEA i it T ALTERASS

PR YE. B bk 2 http://www. altera. comVliterature/an/an042. pdf.




56. fEE T L, ATRAA 5 SEEIE ] Altera 24 7] IR MAX+Plussll #£47 VHDL il
FPGA Bl #1548, H2E1EAG 18 F Xilink foundation #4314 (1548, Xilinx & 15
7 PG HGDERAX 7 T PN A ?
#:: Thank you for your input. In fact there are a number of books available in the market on
Xilinx FPGA and development tools. A good example is the title "XILINX #77 R G4 kiR
" by Professor 4<H#E, published by Southeast University Press. We will work closely with
local publishersto bring out more titles on Xilinx products. (1737 _Fif &4 JLA Xilink FPGA
FF R TR, LA R ZE g (XILINX 27 RGEMEAR) |, REg ¥
FECAL RS Xilinx 23w R 25 5 A H RT3 D164, HE B 281X Xilink 77 il 548, D

57. 15 1SEA. 1VIEE R oS — Mgy, RinA LA ek, i, mMODELSIM )y
FLHES, P08 B4R FIE PACKAGE, Mft4?

#%:: After you have created the package, you need to add it to your project. In the source

window, right click and select "Add source”, pick the source file for your vhdl package, and

then select "Vhdl package'. The package will then be added to your ISE project. (=% 1% :

QU TR G, RSN . AR R O, A s IRk 4% “ Add source”

Sy vhdl AR SO, ARG “Vhdl package” . XM INE ISEH T T, )

58. ATAUNS, ISR S AT B A SR N, AT AR BN A T DR GF OANRR KD 2
#:: You can bring the signal back to the global clock network by inserting aBUFG.  (Z% 1% X :
A DU Af A — BUFG — M5 5 ik [H] 4 JR I B 2% )

59. HEEAL ] XCVB0 FPGA, Ry 16 ML, ASREEMBLRAALEL —> 27M I B,
H TIRBNFE, WL WARSME R — A 27M I8, 5 B FPGA 7742 16 4> 27M I 24
t, AR S s AN oA ) @2
#%:: A possible way isto feed your 27MHz input clock toaDLL. The output of the DLL drives
multiple OBUF. In this way you can create multiple copies of your input clock to drive other
components on your board. You don't actually need 16 OBUFs since each OBUF can drive
several loads. Note that athough the DLL output can drive multiple OBUF, only the one
which provides feedback to the DLL can be completely deskewed. You can also add a
MAXSKEW constraint on the output net of the DLL to minimize skew among the OBUFs. This
may not be a big issue since 27MHz isrelatively slow. (%330 Al GER 2% 27TMHz
NI B fE 645 DLL. DLL % 3K5h 22 8 OBUF. FIX Fh oy vl LA S N e i) 2 AN Bl AR
DLIRBhE 7 B e . Sebr b, AFEE 16 4~ OBUF, BHh%EA4 OBUF #fnl LAEK ) JLA 171
. W, BAR DLL i EIKsh £ 4 OBUF, {H AT AN DLL 245 M f) OBUF 1f LA
SEAXT AR (deskewed) (1. R TTLL7E DLL %t EASIN MAXSKEW BRI, Lli/ME OBUF
At DRh 27MHz A% He e, BT AR A K. D
For more information regarding the use of DLL, please refer to the application note XAPP132
which can downloaded from the xilinx websitewww. xilinx. com (¢ DLL [F{¥iHH, i§5%
XAPP132 ¥ 3 FHF 0. O

60. IPCAPTION W2z kK A8y, "CIafT{Ef kA ds H ok Fig?
Z:: | think you mean "IP Capture”. The IP Capture tool provides designers with an automated
method to identify, capture, and document a core. The core can exist in the form of



synthesizable VHDL or Verilog code, or a fixed function netlist. Once the new module has
been captured, it can be installed into and distributed from a user's local copy of the Xilinx
CORE Generator system.  (ZH 1 Frfa ). i% 2" 1P Capture"lItl. 1P Capture T-H 4 kit
TR T AU SRR Tk, TSRS VHDL 5L Verilog 4, 5[ & D) fig ik
BRI A e, — BAlR 7B, stae s izde N, JEMH I AHL Xilink CORE
Generator &l A7 BCtZ. D

Details of the IP Capture tools can be found from Xilinx website . http://www. Xilinx.
com/page_moved/ipcenter_e. htm?url=/ipcenter/designreuse/ipic. htm (45 5<IP Capture I = [ 1
ATORL, TR A SCEE. )

61. HIVE T — PR BB, CPLD i 1] EPF10K20T1144-4. JTl max+plus 11 10. 1 4ifs, 58/&
Ja, FEER TN, @ JLIR P (— B configuration failure: SRAM load
unsucessful) , H £/~ “configuration complete” ——iX W i% &%~ N &SIy, a2
F T EICESEIAT AT D)8 GE AR — AN B TR G VA S 0D AEATFE, BAE
F TQFP-144 (1)3& I )3 % & EPF10K 20T1144. BLAEAT JLA o) 8 .

a) 4 B HT & B EPFIOK20TC144-3 i5 i (max+plus 11 /) 88 0 B s
EPF10K20T1144-4) , % H %4 ? W] EPFI0K10TC144-4 idid, 2l LR #iH
TeESE I e,

b) MAZFEIRZ XA RERT), FHEZE A CHIER?

c) K MSELO. MSEL1. nCE. &AM & Hn ehjeth, ek /0 Ia=, &
A e | 75 ZLHeHhEL VCC?

d WRFEN TQFP-144 &EHLJE —LEfih i 5 CPLD 5l AL; F8—L% VCCIO,
VCCINT. GNDINT. GNDIO ade—4L4E 1/0 5|, & adift?

e WA fgft CPLD sKIlhfE?

e MR R, 1R NI RE R Nk re B AT i), 15 2 R Altera 1) ANLL6 SO in 2% R % Pl 4140

K5, R I R CPU A I (1 0 8 s o1 5 A -

@® G IR S A AR GG

@) WA conf_done 15 5 42 15 47 /5

® 72 I PSFI JTAG In# A N : T MSELO, MSEL 1, nCE, ¥ #L % A, &

FH I S BN 1% 32 | data0, nconfig, dclk, nstatus, conf_done #N.1% [y, X464 A

B AR AT R A S BRI A B i A 5

W A TQFP-144 &L —LEfih i 5 CPLD 5| B A 4f T 8—L% VCCIO,

VCCINT, GNDINT, GNDIO s & —489E 1/0 5] A, IS UM s B A

TREINEA I IS 5

® ARG CPLD Stfs ScElLfie.

®

62. H A H SRAM £ AR ) LUT-based 1) FPGA /34X v 45 Tt Hufr, (H 21X Fh FPGA
AILRAEMERFAE, W T — FPGA IR G ERE? Altera 1EIX 7 A WA T4
H 22

% F—X FPGA F:ZL9iH5 SOPC (1) )7 In) & Jig :

Altera i) F—AC" it Stratix, FEAHIC LE J58RIET LUT 450, {HAT 8K ekas,

O L TS HI% 04 (Cascade Chain);

@ #EA7%E (Carry Chain) fHLARTIEE— 1 4484 LAB Carry-in. Carry-inl. Carry-in0 —4k;

® LEMmHWH 2 /M8 T 44



fiil R s G S 2.

LB

RAM: —MLLHTH.— 2K BITs &% 4K BITs ) Memory Jy/ RAM: 512BITs; #1 RAM:
4KBITs; K RAM: 512 KBITs;

55— IRAE FPGA Hik N\ DSP;

AP 3 0 4 S B A g 4 J B A R X 3 4 SRy e 4

JIT A T 3K SEAR A A S A K T P Bt SR I o5t Ar) Stratix #9448 i&E &
P e vet w5k

®OO 0B

63. AETS Lt 7128 [ F 4 e, DSP 5 PLD (1 8L T 4% Ha % 2
2. 7128 N #EEE S PLD 1) 8 R4 Ha i 7E Altera B FH SCRY AN9S HLAT R4 ) 15 W

64. "Always use fully synchronous design. You never need to reply on gate delay if your
design is fully synchronous. " WA it 584 AP I, U sk v] DAAS FARSE T2 I
HAEBLTEIN, AEXS ANEs — [RIBER A 5 5 BEAT AL BE S BT 7 A A H 42 A5 5 it
e B bR ), XA A B AT TTE N, SB[, BEER, XA
HIG. AHE, B4 T RERAL BEIX AN i 171y AN W 1T S I8 W ?

% Ina"fully synchronous’ design, you only have 3 kinds of paths (7F5¢4: 2B ¥4, KA

VL PG
a) From /O to synchronous element. (M 1/O F| [R5 %)

b)  From synchronous element to synchronous element. (M [F2ETC R B [F2E 0 %K) .

c) From synchronous element to 1/0. (M [FE 6% 5] 1/0)

A fully synchronous design will work as long as the delays of all these paths do not exceed
the clock period. So you never need to introduce any delay. If you derive any control
signal from the input signals, that control signal only goes to the 'D' or 'EN' pin of a FF,
but not the 'CLK' pin. So there is no need to introduce any delay to your data. Simply
speaking, you only need to design the "data' path but not the "clock" path in a fully
synchrous design.

On the other hand, you can remove clock delay with the DLL in Xilinx Spartanll/Virtex
devicesor the DCM in Virtex!l devices.  (5E4= [AD W vHH TAE 2P A7 X 28 4 42 (1 SE R AN
FEE I B B TR]. DRI AN TG BEAE NAT AT REIR . W SR AN N AS 5 A BT 3 o, )
ZAEHIME S Haefkih 2 FR Y D 8 EN 51, A2 CLK S BRI, ANTRZDR AT e
B NEE. gk, Esg bt Ha ot Bl 7 e Ae, A I B A, D

65. ISE4. 21 ] %) FEUORp e IR E N B Lz, I8 BB AN 2 AT LAAS A6 15 L v
BT ? J34h, BB, Pra i 10 2 H%h =347 VIRTEX2 [{] HSWAP_EN 1
FATHA? A

#%: Whether you need to add external pullup resistors depends on your board design. Usually

external pullup resistors are required under the following conditions ((Z# 1% 3. 215 FHERMN

AN DA ENENENE7 ISR N 2 T e o G Gt D W A S B e A U o DA EN )

- You need precise pullup values. The pullup built into the IOB is not specified to a precise

resistive value since it values from batch to batch. (75 EDRE#f_EF{E. K it values from

batch to batch, JiTLASR P E N 10B ¥ b hy A F8 i aff i PHAE. D



- You need strong pull-up strength. The IOB pullup is relatively weak - in the order of several
tensof KOhms. (KN L4 g ). 10B ERAHX R Sg, RAET RO

If you only want to prevent the board signal from floating, external pullup is usualy not
required.

You need to refer to the datasheet of the corresponding FPGA series to determine the state of the
I/O during configuration. As an example, /O pins of Virtex-E and Spartan-llE behave as
tri-state beore configuration. The HSWAP_EN pin on Xilinx Virtex-Il is for enabling/disabling
pullups on the user I/O pins during configuration. By default, HSWAP_EN is tied high
(internal pullup resistor) which turn off pullup resistors on user 1/0O during configuration. (414
SURRBH I BRA 577 8), BH AT AN LR, TFESH N FPGA RINKSHEL, LUE
e E LR 1O RAS. i, Virtex-E F1 Spartan-IIE [¥) 1/O 5| JHIZERC & LU & =41, flE
R, Xilink Virtex-11 L HSWAP_EN 5T 305 FIAE I P 1O 51| Ly L. sty
HUN, HSWAP_EN ZA7 5 m W BB b b, T AERCE IR SC I 110 ity Lhr kD

66. B0 N BBV R SR A T AR — R R 2 FA B AR BT IR AR N, A vhdl
5 verilog H W REIR A TE 5 (R Dh REANBOE AT Of AR, R AT rl ¥t . 2
SERXPE— AL ?

#%:: By top down design we usually mean you partition the top level design into a number of

modules first, without going into details of each of those modules. Then you start to design

each module, which may involves defining more underlying submodules. The process stops
when you have designed all the underlying submodules. The basic idea is to build a hierarchy
which starts with less details on the top and more details as you go down the hierarchy. (%%

SCe BAVITIE R AT N RV R S TR ok 2 AR, AN S X Ee AR R

fan=s. ARG TG vork R, AT RE U HEE O 2R R TR B 8 T AT R =

Pog, XA TE R, FeAS U e T — AN R RS K, NTRECR IS X 73 TR 4R, Bn) R B2

VR4 D

67. HSWAP_EN H#E## 4 ik 21, At4?

#%:: Thereisno definite answer to this - it depends on whether you want the user 1/Os to have pull
up resistors during configurations. Therefore it is design dependent. (&% F L. KA EL.
AR TR B I A bR R AT I 1/0 AAT B fH. DRI St mE. D

68. FISE O 1R 22 (i, {H2 1SE ) help X B2 vE eI BB vE 4, {52 % Navigator
FIThRE R UL A B AR, I1SE dfg—A Library_view. 44573 work JFH ¥ 11 move |
VHDL 5§ VERILOG 1, X it 4 fE library_view (% D P& 2. (H R4 0 th3AT1F .
VHDL L library ****; use *** K47, veriloghdl H /1 include W AT, & AN H 48
work H1{#]—~> package. 14 i F| library_view H () D ?

% The proper method to create and use library within ISE is  CIEffi 1) 7722 61 & 348 ] ISE

W PR, R R )

a) Click Project->New Source and select VHDL library. (#.il; Project->New Source #&
Jaik$ VHDL )

b) Enter aname for the new library and click Next, then Finish. The new library is now
visiablein the Library View tab. ChBTIZERIA LR, 2R )5 i Next-> Finish. i
JERD Y ERAE Library View #7325 1. )



¢) In the library view tab, right click on the new library and then click Add Sources.
(FEPEA RS, AT, )5t Add Sources)
d) Choose the sources you want to add to the library. — (EHEE3 0 2 4 (195D
e) You can then usethis library in your source codes. For example (3R J& ] LA7EJEACHS
AR XA, Bt )
library MyLib;
use MyLib. MyPkg. all;
Please refer to p. 5-14 to 5-17 of the ISE User Guide which isincluded in the | SE Documentation
CD for moredetails. (V12 W 1SE SCRY UL G4 1) | SE User Guide 5-14 %2 5-17)

69. IR #SAF ) 1BIS AL e A0 257 (1) Dy ReREAT 5 2.2

% : IBIS models provide information about I/O driver and receiver characteristics without
disclosing proprietary knowledge of the IC design (as unencrypted SPICE models do). You need
to have an IBIS simulator in order to use the IBIS model. It isnot for logic simulation like vhdl
or verilog models do.  (ZFH XL IBISHRZ AT O 1/0 KB A AL WA FFAE A K, 1M
ANexidi 1C WA RUE B, MR 1) SPICE B8 —FE. 4 T IBIS B, 7%
H—A IBISHEs. 4 vhdl 5L verilog BB —Ff, BARIEH T M 1T, )

70. HI modelsim 5 1j F I 7 2 2 XILINX R, N7 XILINX Mkt TCL 3¢
i, $IRERAE AUTOEXEC. BAT HE | SET MODELSIM=**** 5 [ Hlds, fE
MODELSIM Fi&4y T TCL 3CfF, &5 VERILOG, simprim, W] /& MODELSIM 424
AR, A Fril 1SE A ISE4. 11

#%:: Thetcl script isfor compiling the Xilinx libraries with Modelsim.  After you've compile the

libraries, you need to vmap them when you simulate your design. For example, if the

physical path to your compiled simprim library is d:/xilinx_sim_model/simprim, you need to
map simprim to the full path by typing "vmap simprim d:/xilinx_sim_model/simprim" at the

Modelsim command prompt. Then you can simulate your design by the following command

"vsim-L simprim™  (ZZ A tol JAAE T H] Modelsim 436 Xilinx 2K, 754 350 1

25, DiECw I T2 vmap SXEEPE. I, W RR ) O 4R IR simprim A B A 2

d:/xilinx_sim_model/simprim, ] 7 %38 i 7= Modelsim iy 4 $2 7 4L % A "vmap simprim

d:/xilinx_sim_model/simprim” >k# simprim B 21 58 8 2 A5. AR 5 ] DUE A dr 4 "vsim -L

simprim " /i L. D

71. PIN HSWAP__EN F/EH] 2l GEOC FIRC B I 170 &7 I L b b, IX Py iy
DA 2 AR ? PCB il i HSWAP__EN H AR G 4 2 2

#%:: The Virtex-1l HSWAP-EN pin has an internal pull-up by default to turn off the pull-up

resistors at the I/O pins during configuration. You need to tie it low externaly if you need to

activate the pull-up at 1/O pins during configuration. (ZH ¥ . AT, Virtex-lI

HSWAP-EN 4 JiIA —> A B _Ehr r B, DLAERCEIIIIRI S AT 170 45 A B i s RH. dn 2R A

FORE R T OO 1O B I b iR, SRR IR b B AR R T R R BRSO

72. PWRDWN__B /& power down pin, #J AN A DAIAEREEL 2
#%: The PWRDWN_B pin was provided to set a Virtex-1I device into a power-down mode: a



low-power, inactive state. However, this feature is no longer supported in Virtex-11. To set
it asinactive, the PWRDWN_B should be left at its default value, which is pulled up. (The
PWRDWN_B does not require an external pull-up or pull-down. ). Please refer to Xilinx
website for more details. (&% 1% : PWRDWN_B & I 1% Virtex-11 #3454 € W IhFE T
Bemiak: (RTRFATEIRAS. 2R Virtex-11 o O PSRRI fe. BAEARESIRAS F ik
€', PWRDWN_B WiZfr B oA {8, MIC Ldz. PWRDWN_B ANERAME Eral T oy, P15
YEZ Xilink B3t

73. spartanll ANGE R4, 27~ done ANfgdy i, done b by FELFH 02, AT iRl 2

#%: Herearemy suggestions (£ JL A )

-Check if the mode pin is selected correctly. (K 2 2 75 IE e £E 7 5 S D

- Check if you have selected the correct startup clock. If you are using serial mode, you need
touse Cclk. If youareusingjtag, you haveto useJtagclk. Thiscan be done by right clicking
on Generate Programming Files -> Properties, then go to the Startup option tab, and set the
startup clock properly. (R &5 S48+ T IER A Zhinreh, @R E7e il A sR ey =, IS5
SAE T Celk. 4 AL T jtag, 264548 ] Jtagelk. AR & A4 ft 1 Generate Programming
Files-> Properties, X542 “JH5)” LR, IFIEMBOE H I #r O

- If you are downloading from cable, the parallel port of you PC may be noisy. Change to
another PC.  (HSRIE ISR R4, W) PC HYJF LAl e fimbae s, s3] —& PC. )

- There may be noise or ringing on the Cclk signal. Try to insert a series termination of around
100 ohm, or asmall capacitor tognd, and seeif it helps (Cclk 55 |- AT 2347 e 35 mmi 2%
WA LE gnd 54N —A4N2y 100 BR 0 R IBCm el N, BRE R G A, D

74. 98 EAF A AFBETE T — AN, JH T U4E, ICAHLTANE A, —EAR LR .
Ja R BT A R A, K% B U AN SRS A S [ S A o R b, R T AR
SE, KL 5% A R ARER]. | FR vl TREN S UR AT, vl B AR il i, 5 S gl 4
P Js DAL 2 P R vy, 3 B R S R . IR A e B AR A ?
Altera A r) g R AR ? (7 BATEAEH B2 B A 3] Altera 1Y
Ak b, ARAEL ) A LED

B XA )R AT TR 0 ) D B v ) A SE S, FATT— B A 2 SR [A) 25 e v (4 70

%, AR DB, ANZER 28T BRI E T, 11 24 R [ 20 I R fi e 12 4 02

Iro BOAES LB, HITTRESUAS 2R SEIN i L e 0 I PEREAT IO IAR G, R AT Y

SFERE, EEERE S, RIS IE N SHE R A AL T, B VAN B I 4 2

AARE S R HA —FE, X0 TAET PLD )RR UGS —FER. BT AT 0 & Bt 2 75 [

AR, B R B A S T A I AR A, B BEASZ R B, B

AT I AN [ A A0 H AT B 5 2 A A T

75. TMS320F240 5 B L5 54k 55 EPM 7128 14452, 52l 4X 448 4% . 8 o B 4 o 2

Pert PCB WIS N A% 0T A4 [0 f 2 EPM 7128 /2 5V At Hi g 2 g 75 B AR I (1) S 75 o 2
2 Altera g5 AT AR 45 B AT U T A1 TMS320F240 A%, SB 4 X 4 B4, 8 A 5y
B 0 R I B AT A I ) SR R FEL R S 20MA, TR, TS nUKS) HL % PCB %
A 2R TF EE B R TT s AR RS AN R At A .

76. ANOS5 1 TCK il it 1K HipHE:, 1 H TDO B HArah ks 7. (H 2 AlterabV



TR IXPEER:, TCK. TDO. TMS. TDI #B &t 7 dpH$: VCC. it
ByteBlaster N #k FL28 NV i% s 4 RE?
2 IEHRER: TMS, TDI 3@k Edv e VCC; TCK ik FEpHEt; TDO HiS Hirls
FridEz.

7. H T maxplus2 (5 FOE AR P IBIE 07 37 25 5T Max+Plusll 107 5 AT M
Fe (1D ThREDTEG: (2) WAL (1550 .

78. AT 48 ] modelsim X maxplus2 3& B i 1T &SR T Al B2
% AE Max+Plusll Ha] DL A6 T4 modelsim 45 B (1) S04

79. VIRTEX2 (¥ DCI FEEEME I 8. 10 HSPARHESS LVTTL, 4% BANK [ 10 4
i, s VRN VRPHEILE 2% ri B UL AC 1% BANK [R5 A5 5, 14 10 A%
NI, A5 NAE S 2 A B S i UEEC R RE 2 W AN, VIRTEX2 fig BAT B $1
VG HCn ?

#%: For LVTTL input, you should usethe LVDCI input standard. LVDCI inputs do not require

reference resistors on VRN and VRP pins. In fact there are no termination on these inputs.

Therefore, termination at the driving end is recommended. Visit the Xilinx website for more

details . (ZFH L T LVTTL fA, WiZ{EH] LVDCI FAbr#E. LVDCI S AA TG 241

VRN F1 VRP 51 F#eZ2 2% b, o Faxsefm N FA gy om. DRt as s F Ok sl sy b 1)

g%, VENIE VI R Xilink M55

80. “Enable Pull-up Resistor" #f1% - %} MAX7000B 13 %%, &%} Flex6k, Flex10k,
Acex1k A ?
% : “Enable Pull-up Resistor" J %} MAX7000 F1 3000 54, I Flex6k, Flex10k, Acex1k Jo3K.

81. 459 ACEX1K [ PCB ¥ & 5 1 3 M 46 2
. KT PCB MIVE IR LIS % Altera i)W T SCRY ANT5S 156 T ML R &R 2y, %30k
W VRGN IR

82. AR, B E A% ACEXIK ] PCB f#IC & 2511 EPCL #H4T F#k?
By AERLEAE PRI, TR ALTERA 808 = 74410 N #s b 4T Nk, AT EEx A — Bt
T A, N N EPC H R AR LR,

83. ks FPGA il #5 ok ASIC Beil?
2 n LB FPGA Bt 4 ASIC B3, T LR 2 XA ASIC Wit 1. {HIE% 4 ASIC
TEIR KRR KREFB ], MIAER FPGA S dEw e T .

84. FEH] MAX+plustl BEvt— AN il ISR BT B AN IR, — > =70 FiL s K01 A8 B
A5y B fa IR T AT B enf SCEFRAT 1. enf SCEHT AT 0 2868 BATINER?
%: The MAX+PLUS I software creates . cnf files to reduce compiletimes.  With the . cnf files,
the compiler does not have to re-extract the design files every time the software recompiles a
design.
The MAX+PLUS Il Database Builder can determine if a given entity, with a given set of



parameters and port usage, has already been extracted. If so, it savestime by just reading the .
cnf file information from the disk.

If the . cnf files are deleted after each compile, the MAX+PLUS Il software will call the
extractors for every sourcefile, which may cause an increase in the compile time.

The number of . cnf files generated depends on the design size and parameters. Once the .
cnf files are created, they are not overwritten by the MAX+PLUS Il software unless there is a
design/parameter change. This could affect al the . cnf files initialy generated by the
MAX+PLUS || software. (2 %1%3C: MAX+PLUS I #AEA1EE. onf SCIFLL4E e g N 1) A
T .onf SCPF, Gl AN D6 71 Ak R FEH G P T I F T BB U SR T

MAX+PLUS |1 Hff g i ] LA 58 SN A — 243 58 2 oM 18 ] R 45 78 S A4
7 O WA, B AR RS2 onf SCHHE RS LA T, B4 7 I [a).

W RAERER G P25 A5 #MER. enf SCPF, T MAX+PLUS T 344 24 B AN ST A1 i
WORERY, 3% AT fig 3 350 PRI ) (1R 164 .

A2 ). onf ST B8R IR T B I RN 2 8. — BB T . enf SCfF, MAX+PLUSII
BAPA S WG XS, BRARROE S EOR A R, X T ) i MAX+PLUS I
BAEAE R, onf SCPE. )

85. EPM7128 5054 . AL H: O A H 9K 8h 2
2. EPM7128 5806045 . AL T AN IR SN, (HENE R IER AL AR B S 50mT
L2 R 7000 158 T

86. MAX+PLUSI1 9. 6 /B AR FF EPIK10 28017 & HLHi /54 H AT EP1K 30, EP1K 50,
EP1K 100?40 - #7522 H EP1K 10, iZ o] fif 4k 2

% AT LLMALTERA M3t R 4058 IIMAXPLUSIHHERZE, MP2 10. 1 5t 52 #F 1K 10. http://www.

altera. com/products/software/pld/products/max/sof-emax_baseline. html

87. 11 EAB T2 /0/ LE?F M LE 9%k (41 EPIK10 f 576 4~ LE) A%A 1
i EAB #1851 LE fEN ?

% TAAFRA A B EAB SE AR I DIREAH 5 LE MBI A, nf B 12 /M3 36

ANAEE.1IK10 111 576 /> LE A1 46 EAB 51 LE7EW, HH T ALTERA 2 F i

FRIY LE M EAE 7 EAB T4

88. Wt T 24N EABSRSEELFIFO, WA EABKSZHE, E2 /DA LEA RESEIL?
%o AR 2 4~ EAB SEIL FIFO ] LE SRS REZE 5 AR 2 1 LE ANk e, BN
—A~ EAB W7 4Kbit, U4 LE kIS & — MR KIIR T, AHERZ XA
H2&1% FIFO %5 H 2 /bA LE %R, 295 SEBRF FIFO ¥t &, FIFO R/, LRI
FEE T LE SR 5.

89. AL Altera #4347 ¥ H I, AHDL 2754317 VHDL, MAX+PLUS Il %}
VHDL FISCRF R R A, BREA REAE T I 38 4 1) 4] VHDL?

%: AHDL /& ALTERA 7£ VHDL Al - [ & I —Fs a5,  f5aliE &4 ALTERA

(2 g i, AHORASE T R R W2 VHDL, #EZE4E ] ALTERA ARG H By

(R 505 = 07 4 T B VHDL B33k T 4 1%



Q0. EPM7128STC100-15 fitHi Hi [k 2 %2 /b2 &5 F 4™ EEPROM?
% : EPM7128STC100-15 it HL R 42 BV 11, B4R E4MN EEPROM. ‘& A & 5 /& EEPROM
ZERII.

1. FESERR NI, I3 8 Bt A B BRI CRERRIN B AN FIBVARIKD | ZERAE
4 BN, X IN PR 2 el 44> 848 177 A1, B A AV ] 7 gated clock”,
H1T- FPGA WIS IISE R (UANAE, SIE MCRAFRT IR, R Rede it — Mok Jr %2

e FTUAEBAT RGN RN B S, 2% 8 BRF SARR, R BHE SN R

GEIBE, TR LB B (R I PR SRR REA 5, SRR AT LUK BT e — A [l P It

PR AE R, BUE G TR AR B SRR S AR AT RER AR R T

%, JLSCBLEE REE BRSO E.

92. N A AT LB, AR AN LR R, AT E AT A

#%:: The pull-up resistors built into the FPGA 1/0 pin are relatively weak - usually in the order of
several tens of Kohm to a hundred Kohm. It will be too slow if you rely on these weak pull-up to
charge up an open-drain signal to logic '1'.  You can speed it up by adding a stronger external pull
up resistor. (ZH I E A FPGA /O 5l _Edy i BHAIX 55, H UL+ TBREJLH
TR W BARSEIX L g9 Fi BEARK IS S A 2@ <17, W R, @i msh e L
PR BH AT EASR R . )



