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A-1. Design Flow
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MAX + plus Il T2 &
_La*]-g A A J}m =i 74_4_%1

ZAE iﬂrﬁlo}ﬂlﬂo% AsYTh [ ‘%
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Project Name

Project Mame: Ichiptlip

Directony is: c:hdesignsmaxplus2\workehiptip

File Assign Options Help

Project Projects: Directories:
oject m
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A-2. Design Entry

1. Graphic Editor ( Schematic Capturedil 2|st M Al )
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(2) Graphic Editor A #38}7]
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-51 -



HBE-DTK-INTRO USER’S MANUAL
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odeE [1¥] A-17]%} Z] Symbolel
ES o] &3le] a9 wireEs AE(Z
E’)ﬁ}i Node ™ B9 H$% bus wires 13 § o] &
= MY dﬁﬂi s 5o, 4b1t«] Aa]r“ OIEO] AhA A[3..0] =+ A[0.3]=
O] zto]i= MSB(E$] HIE)S] M5 7F 4Q14] H1= 0%1A] 9] zfo]o]t}. - o] Ft}.
zhar, 9ol A A[3..019] W2 dlelE = A[3], Al2], A[1], A[0]<] HIE HolHE &
S AYUT s Hlo|Hol A o= 5EA HIE HlolHE A4 A= Al2]ls o=
A& S T

[19 A-17] o] 5o 2 442
5) AE A4
AFEA7Y A AlEEe] WEE =g 32 E sty EF O R gt ¥ & ZEAE YS
I A5Y. o2 A 317] ¢8| 4+ Graphic Editor 2ol A+= Symbol HE| = &
LA ==, o] Symbol ZEE ¥HE7] #1841+ Graphic Editorg 2743} A1 71 A H
o| A File => Create Default Symbol W& A& ste] MEA| 7] FHo}

MagaWizard Plug-In Managsr
Eygit MAXsplus I

Croatos & now symbol that reprasents the cumant design fila
(29 A-18] Al A4

-55.



HBE-DTK-INTRO USER’S MANUAL

2. Text Editor ( HDLOI| 2|t A4 A )

HDLE o] &3} =8 325 A= HHS ZF HDLO| W} £H S dolok 317]
ol B W8-S Asof FUtt. whebA o] ALgaF Ao E 71 7] A o
2 Editor & %} A3} A1 71 W 3 713 o)A S ol =g A5t HDLY 4
of thak Abgt MAX + plus 119 tfgk WA & 3H318}A] 7] vl o),

(1 54

Ao & o] &3|A =g IEE HASE Ao = HE HDL(Hardware Description
Language) 91015 AR&-31e] A A gyt HDLY £/ VHDL(Very High-speed
integrated circuit HDL), Verilog HDL%©] 9J=d], MAX + plus o4& Text
Editorg °|-&3}e] HDLS A A gyt

(2) Text Editor A8]3}7]

Text Editorg ©]-&3to] stte] =g 3|25 AA 7] 9184 = Text Editor &5 &
A3} A) Aok &=, File -> New W& AEe & [18 A-19]3 2o 190] &4
3} ¥ Text Editor fileo] gt 58 A8lslo] OK HES 21 Text Editor 9]
24743t Huyoh

MAXsplus B File asslgn Cpfions udo

[Z13] A-19] New 9|57l A Text Editor File A&
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[28 A-20] Text Editor FileS &4 3} & AH)

(2) AA87]

HDL ZE=& AMEste] =2 3|28 AA817] 9384+ 7 HDL ( AHDL, VHDL,
Verilog HDLE )¢ BHEZo) t)3] 2tofof 8t o] w7 wFo 7+eks] A7 3 o vk
HA=gAsynh Fag 7h7te] AAgd-S v 842 - VHDL 342 .vhd,
AHDL 392 tdf, Verilog HDL 398 v - & zZr=vs A fd 8o gyt

LI:E

a
e e
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T
Te
%
%
TO123856789RADCAEF %

SUDDESIGH 7segment
i

ifa..m) : IHPUT
a, b, o, d, &, F, q @ OUTPUT;
¥
BECIH
TRELE
if#..0] =» a, b, &, d, &, F. 0;

e
e
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e
e
sy
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e
L
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e
END TRRLE
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== HAXeplus L1 UNDL Exanple
- %tate Machine
Copyright (c) 199 Altera Corporation

ENTITY statmach 1%

PORT(
clk : IN BIT;
input  : I BIT;
reset ot IH O BIT;
output OUT  BIT);

EHD statmach;

ARCHITECTURE a OF statnach 1%
TYPE STATE_TYPL 15 (s@, s1);

SIGHAL state s STATE_TYPE;
BEGIN

PROCESS {clk)

BEGIN

IF reset = 1" THEH
state &= s0;
ELSIF (clk'EVENT AND clk = “1°) THEW
CASE state IS
UHEH =@=3
state {= 51;
WHEH s1=>
IF input = *1° THEW
state <= =0;

ELSE
state ¢= s1;
EHD IF;
END GASE;
END 1F;
EHD PROCESS §
S0 UMEN 51 ELSE “0°;

1 ICal 1 EIN]

[219 A-22] VHDLZ A A3k o

£ WAEeplus L1 Uerilog Exanple
£ State Machine
A/ Copyright (c) 1997 Altera Corporation

Erachiclk, in, resel, out);
clk, in, reset;
output out;

reg out;
e state;]

paraneter 50 = 0, 51 = 1;

aluays W{state)
begin
case (state)
2
out = W;
sz
out = 1;
s

endcase
end

always @{posedge clk or posedge reset)

begin
if (reset)
state = s0;
else

case (state)

state = 51;

3 H
iF (in)
state = =0;
clse
state = s51;
endease
end
endnodule
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a1, AAS = T HS Text Editor S &4 3} A171 AElol A [29 A-24]19F &
o] Template "+7¢] Z} ¢1¢] - VHDL, Verilog HDLS - ¢] Template %5 A1 813}o]
AAEE e THS & dFYTh

State Haenine
Copyright {c) 1994 Altera Corporation

ENTITY statmach 15
PORT(
clk : IH BIT;
input  :om BIT;
reset : IN  BIT;
output @ OUT  BIT);
EHD statmach;

ARCHITECTURE & OF statmach 15
TYPE STATE_TYPE IS (s0, s1);
SIGHAL state : STATE_TYPE;
BEGIM
PROCESS {clk)
BEGIH
IF reset = “1° THEH
state €= 503
ELSIF [cIK"EUENI ANMD clk = *1°) THEH

LASE sttt! IEJJ

Insets & VHOL iomplate atthe cument insedion point

[713 A-24] Template A€}

3. Waveform Editor(Ztadof| 2| M)

(1) &4

Waveform Editore =] 3|28 A5t 243 A Eg ol dojgHE fles 2
Aoz Apgg Y

b o FHE = I s AT e Y 24 g =9 s T AP ¥
= AAske] Z1le] shute] = Flm e FEekA duth e 32 E A7ekA
i, Je el e =9 AP AA 0}7] uj ol 3|2 AA7F Hubes Aola, &
A2 = dolg 7} wo] A olo] iyt &7 oy Ayte] A5 rF Wolx| 7] o

9e 9
o 244 7] 9128 A Hol ol ol Therh AgTh

8] o] F2 AEeold e W u AgH Utk AEd ol A selo) A
VY 2 BA ke AH§F 5 9] BRI

(2) Waveform Editor A&} 7]

Waveform EditorE o]-&3 =] 322 A A43}7] 9384 File -> New H| 7ol A
Waveform Editor FileS A&sla, 5o 422 A Ed oA Fd& wEuxt & of
= scf2, =9 322 AAT yol= wdf2 A=sle] OK HES =2 Waveform
Editor &< &A413} A7y},
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Maxsplus I File Assign  Opions uerp
5| U=y

[18 A-25] Waveform Editor file A&}
Wl Eile Edn Wiew M Aasign m M’“ Mindow  Help
Q& R | e DRSS S !

O Tr— eval
“D.UM

Mame: Valug: 100 Ons

[2¥ A-26] Waveform Editor File& 24 3}3F A e

(3) 4
ofef [ A-27]lA eFol] AE o] = o] oy &8, M 5ol 33

= i, o] 49, B2x) H(16%57) D(10%17) 0831

B
2 UERd § g Uth dlolE F REe 7 =g dolHE 53] Fu 14
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=T
Irtoral 4
S0 Ons
Marne aluse 200 0ns 400 O 600 ns 800 Ons
A o
B 1 | 1
= 13,0 som o X o b o i
- o i
S R0 HA i b 7 T A T i
@ T7.0] o210 0 X T 20 T X ® 1]
@ v 0
FT] L3 k O

\ ool HBEE 2 V2 ZE HlOlE EA
U/EH REOE

[2¥ A-27] Waveformel th3h A
(4) dloly +4
@O 2E F7t

WA [718 A-28]13} Zro] Waveform EditorE A4 A7] & Node —> Insert Node
W& A e3te] Insert node &S &4 3k Al

_M
MaXepius I File Edn View | Node Assign LUtises Ootions Window Heip
|

ntier Nodes from ST,
Edit Noda, ., Dauble-Click
Enfer Grovg...
Uarep
Sort Names. . Interval: [0.0ns

Enter Sogarstor...
e Wl

Croatos & now Rode of group

[2¥ A-28] insert node
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MaXsplus B File Edn View HNode mslg Ine! DOptions  Window ualn

Foe Semudair Charw i (5CF) Ory

Nedgfecesr | [t I

Noges & o e SHE

Tepe:

iy = | Aegtrerd
F Gupes | Coptmmols
| Grow = Memony B
s I= | Moo werd

I | St A ek M iree Surorss

[23 A-29] Insert node &

Node Name 3}%of Z718l12) 3= w=29] o] &( [28 A-29]dA&= A )S A9

3kl 1/0 Typeoll Al dlE =7k 99 914 &9 914 58 AA( [27 A-29]

*% A o dA)ste] OK AR xEg F7gYT [1¥ A-
Jol A Holzo] & Mo e v=5k 3718 + JdFUHh

o =loix
L=l Time: [B38.00s Interval: [335.0ns o fl
N valiss ! 0P 400ns 00N s
A ]
= 1 1 1 1 T 1
£ (3.0 8o oo X o ¥ i i
=0 o L] ] : 1 | )
& R3.0] HA ] ¥ T T A T 7 C
& T7.0] o210 0 b T 2{o X )
@ u [
o 1L
[1¥ A-30] =& A4
@ dHlolE =4
dolel el e FAe Hol i A S BEE vhese] A% MES P
eIA el rstel Helgha, TEow A% el i ohele el deolelE

F4% & Y

bl Y S ew (1Y A-3115 gol vk a2 Berstel £4snA e B5E

Aegd,
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ed] - [Untilled? - Wa

=20y 9% g ofol 2L o] g3l FYstel S g MEsW Aed v2

o] 71 gro.= wpH T

|
3
[0} 0y
(5} EES
B fick =]
n Low (0" )
[ High{*1°)
Dot Care (5 )
z High Impedance (2°)
Irverse B0 atel |
Clock SHE bl E Uold 23 U=
Count 28 ==0A CIOIE 2 728
HG|le—— Group gt bus & AHE LE0 M2 Glolg g3
slle—— State machine2] SHef gt g™

[29 A-32] 4 ofo] &

@ 19 7%
HollA At = F71 2 dloJg o] £ 9o A5 AL 7)ol vE] Ay =
AHEY

- Grid Size A A

o 7)ol A Gridek Hlo]E7} Wl H A @S 23yt 22 Gridg FA8kal o
HE 9S 7 AN o]#A 319S A -oll= doly &9 A3E E48=d 277t
A )~/\7] ] Zol Grid @92 dlolE & 43Tt

o] Grid SizeZ W37 9siA= Waveform Editor Fo] @43t @ Ao A
Option > Grid size &5-& A8 sto] vlE 4 dFYH

=

o]

il
.
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Far Holp on this dialog bex, pross F1

[ A-34] Grid Size 2%

R, 7] 32 100nsZ A H o] dHFUTh

- End Time A A

AlEYolH & = A7k - A B oA 5= Aol - %

. o] A& Waveform Editor &< &43} 3+ 4
slo] vHto] & 4= dFY

A H

eR
A A8l = F&o] End TimeYd Yt
Hol A File -> End Time 3-Z& A€l
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[1¥) A-36] End time A3
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A-3. Assign

ol A AAR =2 82 e ze] TRy & 5 Y e o 49l

Ak, o) Sheslol el 5491 of = tuto] 2 AHEE AAA, ofd B
o gHEA, oH B T8 Now g A Fol UE seeol 4
gudre requa.

= Abgakel s vrbol 29} A g3}

x5
=

my
c_)lo_uj‘_,_l

o o o
]0 m{m FE rUZ:

=]
hl
2!
A
!

rE o

A WS ol @ A4S T2 I

rr

Rl

1. Device

Hufol 2= [2¥ A-3719F o] Assign —> Device W7 A 8l3le] A A gt}

o | ®
Converi Obsalete Asslanment Format. (54 I U s I I
(A JINIA B

Asgigns [0gic in the cumant project 1o 6ne o MAns dvices.

[28] A-37] Assign -> Device 3% A ¥

=9 tuol 2 A8 ol A Ashelis tlulo] 28 AEste] OK MES
A

3 A-38] 2
2% A3 3 A7l 4 8stelis vvkol 27k AelghiT,

[ A-38]°llA tule] = AlE 2 3t 545 Ad Asds 2dud. =
MAX Hupo] 2 Al 3} FLEX Huto] 2 Ald o] l=dl, F Ald ] o] Hnfpo] 29
T-Z7F ROM W2 2.2 ¥ o] 9lE=4] SRAM 2 o & wef )& Ao ul5 4t ROM
2o wo] itk A2 tiuto] 2ol ZE I ¥ lga 327} tlupo] 29 A Z
& Adstd = AlS Hol o] AY TES A dlFH do 2w 3k =g

szo) 524 @rjea AZkeld 53, SRAM 4 o]aw Ae AL FFE oA 9

Z ) vh m e A 6olof o a8 s
tulel ag HEshs e 7 Ado] AuHglS wuth 7 AGe] L tivto]
sgo] BAH =, $l6l4 AUTOZ daﬂzaoa 91 A& Compile 7H4ol A
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Compiler/t A% ¥=2) 928 XU 5 iz rlpfol 28 Ao QA% &
e A9, WA =gl BwE AAskn o) whE tte] 2% A9 Y ) 831
Ag-E U .

[=LIMES-
WWw
oot I o |

Cluto] = =y

[EPMTOIALC44E
£ PMIEETICAS.7
EPMITTCALE

Migetion Device.
1% Show Onk Fasient Spesd Grodes _Eemen |

[T M Corert Syriivesis Fegardes of Divice o Speed Grvds Changss.

[71¥ A-38] Device & &4 3}

#31. Device Foll A Show Only Fastest Speed Grade A AL Al sk o]

].
2 Ade tutel s F /g W HEE D F 9l tue]2nkg wolE FH Y
] A= Hol globd, A=A | AL A8k AF&3kA 7] vk

24

H

o
=

o o

Zhal, HEo| A ARE-8h tlule] 2= FLEX 10K Family®] EPF10K20RC208-4 t]

EREXIEICH

2. Pin

SFXE. O
gES A

[29 A-39]9} 7o) Assign "l++2] Pin/Location/Chip &

“Ansigrs solacod kogic kinckoads) 1o & 3p0cic chip, 6ndior 1o & pin or location witin & chip
[23 A-39] Assign "¥72] Pin/Location... &
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Masspius I f,llo Assign gwm!

[723] A-40] Pin/Location/Chip & &4 3}

20 R o o

A& AAsHH [ A-4019] Pin .. Fol A Search HES 52 == #AA &
gA3t A7l & == A Aol Node Name Edit ?éloﬂ “’ TAE 3 & List HE
FEW [2H A-4113 Zo] AAG = 32 5o e Y/EFY =59 o] Fo]
Al A4 =)o List 7} =54t o] wl Node Name®l 1er Alo=m A4 - d&E &
ar (a® AlZshes B o]F) % oS Wl - 5tW 1 Aol B = o5& Z
SRR =) hst7} =9 %HE} =AM H 8 %9 List Nodes of Type F-#9

Node®] @& Aualo] A48 41 91T
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2l
o] 243} 54, Pin F-#ol A Y W WES
iste] e BEE 99} QG WP o ste] A
Fuh

7} A H Pin..
=9 g %’i«] SRR
3k =g 3 &2 e Hof uj

mlo L—'

. E |
(s

7] €A | =] Ansgn Desice.. |

=] o ico [ 1| ™ ShowByea
Aazigrments

Far Holp on this dialog bex, pross F1

[23 A-41] Pin HE A

#31. 7} Devicenttl JOE AFE-E 5= 9le= ¥ W57 245 o] ¢lal, HBE-DTK-
INTROO A &= A}&-8t= -8 BEo et @ A5 7 245 0] 97) UHEOH ool 3
o= A2 AFE-shofofF gyt

3.1 2

Assign Hl37oll 3lFek= 7152 Bol UARE 1 T ol AREH = Vsl dis) A X

=A%,

(1) Global Project Logic Synthesis

Logic Synthesis#}E A& A A3 =2 3 E2E s=go]F oz o EAS XUE
= A3l ZAJYtt 2L 5 Global Project Logic Synthesist Projectol] ¥3Hg
BE AAl giste] ojd 4o =® =2 3|25 FA4 T AJMAE AAE FEddY

=

obgl [18 A-42], [18 A-43]3} Zo] Assign #7729 Global Project Logic
Synthesis &5-& A€ 3ste] -8 &4 3} .

-69 -



HBE-DTK-INTRO USER’S MANUAL

l'll 15 6 IUS "

02l Froject Logic Synhosis |

Picict Name . Uidod g

Lpmge
5
R Syrihesis Sy, J ‘a_:lu = &

I Ml i
I Mol Loy Syeitnsis for M4 5000 Dirvies
I e ok Statn Machine Encodng

gt Fas 10 Auscmatc Glbsl—
I Bupsmatic Register Packing 7 Oock
I Auomatic OpenDiain Fins F e
T fabomsls: frplernerd m EAR 7 Presst
F Output Ersbie
Fa
= ] Concd |

[71¥] A-43] Global Project Logic Synthesis & &4 3}

Global Project Synthesis Style

=2 3] Z2] 34 WS Normal, Fast, WYSIWYG o] g Al Al 7FA] & v}o] X 1%
SR

Normal : =8 3] 2% PLD9 Logic Cello]8}= FE|2 T2 13 =1, o] uj
Logic CellzFe] A|d AJHES HARE st 44 WH g

Fast: o] S8 575+ = 3|24d o], 7 57|5+= 2] Ao wm=271&
= T U= o= A4 HEd YT

WYSIWYG (What You See Is What You Get) : MAX + plus II Z =213 9]
OEM EollA =2 3= the Aatd 2 FA S oS , EDIF d4] &2 MAX +
plus IIo] =21 & 4= l=dl, OEM Eoll A AHE3H 4 &4 Ll 2 MAX + plus 119
A ARgst7] f1E B YU

Optimize

=2 I 25 §A D u, vk(bar)7} Area ol 7}74& 5 tiulo] 2o M AA| s &
ZFo] ZFolA] ar, vk(bar)7} Speed Zdl| 7178 = 2 ~n=sp WU, F7kn)
29 EE AR oAU
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(2) Clear Project Assignment

A w7k A A gk Pind tutol 2~ 314 34 55 A4 s, 273K Pin 59 A4
S A= ) A7 A & w AU [29H A-44]17} Clear Project
Assignment F ], o] 32X %7]3}& AFES check boxol 28 sle] AElsE &

OK HES F21 AA g Fito] 7|3t gy}

[1¥] A-44] Clear Project Assignment...

JC1-ar Proinct Assignments |

Poogecl Hame i e\ mrkchaplgchging gt

[ Pina, 110 Colls, Logic Cells & Chins ¥ Looie Ciptions
I PoeMOColiblogeCals [ Propes

I Loge Cells FF Copnected Pin G
¥ Cigues F Lozal oying

¥ Devices ¥ Objolete Arsgrments
7 Lo Rocpmmneris = gl

CEp] o |
(19 A-45] & 243}

(3) Back—Annotate Project
tjufe] 2~ 3 5o Wﬂ st=9lo] 4l A7 glo] compiledt™ compiler7} A5 0=

W Fol tlg WA 8 Fiw, o] WS AEAF WA 5 AES Compilerst 4
428 WEz s AU of A4 F (ZAE B)acl S o] &3] ot
Eqloje] AL v 5 gt
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Copins sssignments fom the Compilor's 7 Filo 10 o ACF for the cument project

[1¥ A-46] Back Annotate Project...

[719) A-47] Back.... @43} %
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A-4. Compile

g = SE 049 39 B g B 27
WA A QRE e 4, = AR G R AAT = 27} e olelA
o]0l AE g )R w99l 24 AR bra, 2 Ao ANE AR 3y, B

Aol At A 5L :: A5, B Ejuko] 2o Lz 1e)

2. Compiler
74-401 HE F 7R dhH o] e, 7% A ¢l 7 3+d & (Functional Compiler) ¢} Al
S Ad H 3L #(Timing Compiler) JUth. ItestA walAbd 715420 A3}
o 1% ZRAE x3E o] ol AA tig 715 A AF, S HHA SR &2
|

0

g A F-E A FsaL, Ve o R AAg 22 AE] AT 5
go] o] 7hsEE &l Ut ool Hlal Bl ATk 2] (A 1F
2] : Timing Compiler)&= A& tjulo] A7} HE E QS off, >
= AAR S T tulo] 9] A Fo BtFo] O 5ol i
Az s AT e Y-S A, T, 1 Yufo] e 22 e 5 Qe
29 Sd & vteE 3A S Yk
[Z17 A-48]13} #o] MAX + plus II "Wi7ol A Compiler &5 AelstA [Z17 A-
4919} o] Timing Compiler”} @413} &=, o] Aejoll A [Z17 A-50]2} 29|
Processing ™+ ¢] Functional SNF Extractor 3+%S AeslH [13 A-51]13} o]
Compiler”} Functional Compiler® v} Y t}. t}A] Timing Compiler®] AFe] =2
7] $18) 4= Functional SNF Extractor 352 thA] Aestd gy,

—

or&k
=1

E
Ao
= X

_ ol
HaXsplus Il il Assign Options  Help _

Do tho Cempilor winddow o¢ brings 10 o foregroumd
(28 A-48] MAX + plus II -> Compiler 3% A ¥
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[28 A-49] Compiler & &4 3}

[72¥) A-51] Functional Compiler 24 3}

-74 -



HBE-DTK-INTRO USER’S MANUAL

3. Zt Compilere| =& ™

(1) Functional Compiler

[Z29 A-511% 53] & 4= 9J%°] Functional Compilerol A& Al 714 34 & =3
=), Comp1ler Netlist Extractoro]l A &9 ¢ F= A5} 1 Netlist FI L A}
Ay, the-9 Database Builderol 4= Node ©] &9l W& Ho|g Ho| 25 5
shar, wpx]ek o 2 Functional SNF Extractoroll A 7|58 o2 A = s Al E
ol & 5 JEF o= Y-S eyt

(2) Timing Compiler

[13 A-49]8& E3] & <= 15| Functional Compiler®] A R th= 4
4 o] 21+, Compiler Netlist Extractor®} Database Builder 3739l 1L
Functional Compiler$} n}z7}x &2 £ o] @ F2 231 Netlist to] g #lo]AE
=3t} Logic Synthesizero| A A A3 32 9] X3} =] 325 FHAL3A7]=
B8 218}, Partitioner$} Fitterol A= A3 & wjo] =9 45l digh
AbE g tuto] 271 3] &8k AR of] HlEf o] = F = A S=THE YER & ARE
Eb] = report 3FY 3 A Al 91U tinfo] o) s 9%k 7Y A o
Logic CellZ Y51, Y59 A Logic CellS tjn}o] 29] o] = £ X|of] &3 A<l
3k AALS sl A4S WUt Timing SNF Extractorol] A+ t]ufo] 2 9]
S a8k AlEdol A AZE A g 54 s o2 &8 ¢ 9l Lenf
THEY Y v Rt 2 Assemblerol| A A A gE =2 325 tlufo] 2o 2
e 2oy Hd S e RS YY)

ke
T

Olt

eIl

T

&R > XN do o
o o A =2 O o

o o yp g

N,
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A-5. Simulation

AR e H2E SEolE o galA AFehe A5l A s HolHFol
wo} whE A Sol s AEe s Azte] ol Aela 1 A4S wetsH ¥
e 497 Q7] WEel AmEdo) How MA AFa Ao WaFgth MAX +
plus 1143 o] & 93] @ om AFeh= A gl Ag AT, o AH o4
1A S AL Aol Aol 2AE BAN T 20l T B Aol 4
o] 2¥¥o] 47l &

1

[‘2
:IOL_"
ruh:: L
E1>
i
o

2. Simulator

Avtd g o npA A 2 Al EY o] B & o] &3 Al & o]

t}, 7152 ¢l A& d o] A (Functional Simulation)¥} A]

(Timing Simulation) YUY t}. 7154l AlEH o] d2

AAE o wUlE A=A E 9o Az B

< 3H7] fsiA e WA 715 AR AFAE dlof . 919 7

@A AAG I 2 E = Ao w2vt HF S, BlolW Al E Y

A& o] A:Timing Simulation)< A A&7} A A 3l st=¢0] 2] AHE|

3 tufe] 2o A He T8 aEsty] g or HFshe AYYnh

o] A& 37| flaliA = \ﬂﬂ Elo]v] kS sfoF .

HA 7|53H AEHoAE BaA =gd oz 7o He=xE A=3 |

OV‘ﬂ o7 BAHoOF ﬂb gulo] 2~ 9] A7 548 A &gk e of= slo
H,

~ rﬁ
=2

ijqm

Oh:
R
1=}
1l

ﬂ

0

rlr MH

o
P
o,

o

ol i 7 = o)
A3 A AU Gl E AR, /155 A AR ol AR R

= shol ol ubeba] Fato] th Al B 4 Ll Epolw
£ 92E 27 WARAL B Hute] 22 B4
Zpo] gk % 917 WEY U

wo o

N

[o
offl =) iu)

[18 A-52]3} o] MAX + plus II W59l A Simulator 8-S A&t ™A [18 A-

531¥ o] Simulatore] &/ s} H~Eﬂ, A2 o] F9] Start HES FEWH AlE
dlol 8L sl Tk o] ABUIAL 57] A WA AFaolH FAS W
ofof Fith.
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=10l

Oparns the Simulator window or brings it 1o the lormground

(1% A-52] Simulator ¥ A=

£ Simulation Input: chiptrip.scl
E— Simulation Time: 0.0ns

Start Time: End Time:
- pams ] Bu0ons |

T Use Device =
| Sempmiod orelson pre_]
I Check Outputs O Gieh

sneble

— =
Pavse | | Siop I MSCFI

[1¥9 A-53] Simulator & &4 3}

A B ol A Fd-& oFo] Waveform Editoroll A 38l &3t +=¢] 32 & A A 5=
W Al vl =gty ohek, Aol 3d S A wf [27 A-54]¢)F ol gA)

& sciz AAgslok shaL, Yol ulg 27 v ATk FRoIA Atol7t A%
o ZE AR Wl = sof AR AGFIT,

hew S

File Tupe

™ Graphic Editor file off -
€ Symbal Editar file

€ Test Editor file

& \Wavelorm Editor fle [ scf =

oK Cancel |
L

[23 A-54] New oA Aladold v e
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Function Simulation® Timing Simulationd}$3
& [ A-5519 [19 A-56]S o] &
[19 A-56]2 22

ato] gls BAlE

=9 3]|£% Z}7 Function Compile®}

AlEd ol 9 Aoyt

Functional Simulation@F ZAz}<l [

= dolg7} Ag

g Aol A F-oll HolE 7t A

[2¥ A-55]
=4 ¥]&l, Timing Simulationd A¥}<l [
= As =7 T dFYH

Ref. [0.0ns L3 Time: [50Ens Interval  [50.Bns ]

Plrne i L]' 5010
[ea— 0
i ensble
il

% we) &Y

ol A= clockd] ¢ = 9]

= Ayl oo
Yt} [29 A-55]9F
Timing Compiled}¢]

0] o

NS o Hf
[ A-56]o A= o

o=

1

= clock
e accel
- #_allers 0

1
0
[ -t 0
0
1

S tickel[3.0] HO [1]
& Itre_enl dlcoun[7, 0] H [i] W [i]

@ lauto_rmax. 1stoeel_map ¥e ye W mpld

@ [speed_ch2lspeed legal warning

@ lsulo_rmax 162 i
ls] s

[Z1¥] A-55] Functional Simulation

i =zl
Ref. [0.0ns L3 Time: [0S0 Irterval [E0.8ns ]

Plrne i L]' 5010
e resel o

|

1

= enable
= dirl

=i

= clock
e accel
=g #l_allers

1
0
0
0
1
0

S tickel[3.0] HO

@ Itime_ent dlcount[?, 0] H w [i]

O fwulo_max, 1lsteel_map ¥e ¥ rrpld

ey ooy pme |

W [speed_ch 2lspesd legal legal warning

lm) s L

[13] A-56] Timing Simulation
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A-5. Timing Analyzer

AlEH ol A FH3d o) dAlE =2 I2E ASTE T 3
FA A o7 A Bo]FE FEo| Timing Analyzerd Y th. Timing Analyzer+
MAX + plus II W52 Timing Analyzer 358 A #lslo] A3} Al 7]t}

AR A A ALY TS

Opens the Timing Anabyzor window or brings it ta the fareground

[1¥ A-57] Timing Analyzer 3}

8
~
)

[2¥ A-58] Timing Analyzer & &4 3}
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1. Delay Matrix

JH =9 25 gt 9 =9 XA AHS S48 v FiE gyt

] fz} E.2 Timing Analyzer 32 2413} 3 Aeoll A Analysis #3772 Delay Matrix
e dEste] A3k A]7H, Start HES e AAAS SEF U

[ A-60]elA 9159 AlEFo] 98 mEojH, 9% mEFo] F8 & e
Wy

o

oot

r“

Turn on the Dioley biatic iming anekysis mode

[1¥ A-59] Delay Matrix A€}

Delay Matrix |
Destinahion
o_shera ticketl Hickat] ticket2 Hicket3
accel
chock. 750 2808 280 28t 280
5 e
o &l
& e
& et 108
A Up
3 38 =|
san | Stop | [ Wit Paths |

[Z23 A-60] Delay Matrix 2 3}

2. Setup/Hold time Matrix

AAS =9 3|2 EH-F50] AHEEHAS wl o] Y E59 Setup time?} Hold
Times S48 Fv FEdyrh

o] 852 Timing Analyzer &S &4 3} ¢ “JEoll 4 Analysis "7 Setup/Hold
Matrix @55 A 8sto] &3} Al 719, Start HES =2 Setup / Hold Time S =
A3}
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Turn on the Setup/Hold st frming anslysis modo

[Z23 A-61] Setup/ Hold Matrix A&

2 Fviva Sevlvzer -
Setup/Hold Time Analysis

. chock,
ke 1jg0.0
accel & SO0
| el & SO
n del & Sra00ne
: oo 12 2ra0r
L3
by e el
acenl 6 Srwe M v
el 6 S s =
sl s
3 38 ﬂI
Start ,! Siop | [ List Paths |

[2¥9 A-62] Setup / Hold Time Analysis 2 3}

%11, Setup Time®} Hold Time©o] &2

Y THF2 U 235 F8d 57 AlA YR T A 2He 9as
ol uf, THEF] 7S ¢lo] Eol7] fldl 2ok HAe] AJ7Fe] Setup Timeol L, &
H E5A #heol 285 =1 A= AlZke] Hold Timed Yt
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3. Registered Performance

AAS =g 3|27 o' 28 T 93l s7|Hol #4d A5, 1 F57]H
Hoj AHE FoE S F= FEYUTL

o] %L Timing Analyzer &S @4 3} 3+ Abe)oll A Analysis ™2 Registered
Performance &5 A esle] &438} 1711, Start 1 ES =2 Performances &
A3yt

[ A-641°1A clockell tidk Hd 5= F3k7F 96.15MHz?! A& &<l & = ¢
F4th.

i

29

o

Registered Performance
ied I

Source:
Destingtion:

‘Turns on the Fiagisserad Pedarmanca timing anabysis mada
[Z13 A-63] Registered Performance &5 A&

Registered Performance
Cock: [chock (10 patha) —=

Sousce: lauts_max 1k92 0
Drevination kipeed_ch Hipeed 20

Clock proswnd 10 deve
Frequency: 96.15MHz

3 38 =I
m Siop | ListPaths |

[2¥ A-64] Registered Performance 2 3}
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A-6. Programming
Aol AA B Aol Bt =] F2E tnpol L] R 2

o
i
£

Do tho Progeammas wincew os brings 10 o foraground
[21¥ A-65] Max + plus II #5794 Programmer 3% A&l

PRI -loix

! ¥ Securlty Dit

Werify File: chiptrip.pol

Examine Device: EFMID3ZELCAS

Blank-Check | Checksum: DDUGTECH
Configure I
Test |

8 = 5|

Slop Open S0F I

[71¥] A-66] Programmer 3 €4 3}

2. st=Rof x|

Z] 29l Programmer &2 &4 3} 3'"H Hardware Setup #°] t}2t}. ALTERA t]
Hlo] ~ & 2 2 St A5 A st Ftd ], o] Fule] A= ByteBlastergh=

FAE o] 8317 Wil [Z19H A-67]%F o] ByteBlaster( %=+ ByteBlaster MV)E
Aestal OK HES e YT
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Jracdwace Sotwp x|
Hudwe Type: [T +]
|| Concel |
| o]
PusfelPot  [LPT1 i =]

[1¥ A-67] Hardware Setup
231, ALTERA Aloll A A Y8t 2 a8y &= 22

PLP6 + MPU + Adapter

PLP6+ PC9 ISA &3 &= 7l=<Yt}. 18] 31, MPUE PLDeoll Z218W 3}17]
& FAJU T Adaptere TR shaLA}l dh= PLD«l T Toll wet 2] tf
24|, MPU9| ©] Adapter® A48}, PLP6$ MPUS 24 3lo] &3t
BitBlaster

BitBlaster+= Serial Port& ©]-§% Z2 712" x| Yt}

ByteBlasterMV

3.3V¢} 5VE %] Y3}+= Parallel PortE o] 83 T2 73w x4y}
MasterBlaster

Serial/USB Portg ©]-&3F 2212w XYt}

3. x2geid

shupe] ZR2AETE AAFI AIS T Z2ad o] wEo
Programmer &2 A3} 5} Configure W Eo] 843 Hyc} H=o AYS 7|11
ez AolESE PCY Parallel Portet HE=29 T&E = portel] 943 =
Configure HES F2H 22 g9 o] Fyr},

qkokol] ghAd s} %] RUTiH, 919 st=dlo] AA FES oA $H gl vy
AL AFE 9 0S7F Windows NT = Windows 20009 wjo = ByteBlaster
£ setolHE Fal Ao FYth AAse WS As] A FHolA] (www.
hanback.co.kr)®] Zt54 S #i1sHA] 7] vy T,

o,

Programmere©l A Programﬂr Configure HE09] 843} &= A& ol tlrlo]| 2~ s
H2 02 st Aok Pd=Tke webA gebd Ut MAX A9 o] tutol ~E H2 o
2 3 Aol Program H=o], FLEX Al 9] Hule] 28 5402 shi= 75
= Configure B Eo] @43} ¥la, T2 1eiy U 2= 247 84217 pofét .sof¢l
gt o] e,
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