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BmE

1.1 [ZL®IZ

780 H a7k CPU =27 [T80)% FPGA(T /L7 74k® Cyclone)lZ AL CEMESH
THEL Rroybay7F 1P CHEEZRIEL TWOET, (RiEb R — b HVEEA
DT, HOEETBHEWIZE,

TEDOR—bN—=BE I TCOET,

Bl rs0 =

OPENCORS
http://www.opencores.org/
OPENCORS @ T80 M_X—

http://www.opencores.org/projects.cgi/web/t80/overview

T80 DA
Cyclone T Z80 A.#10 CPU Z#)7,

http://hijiri.yitc.go.jp/mb/index.php? T80%2F%A5%CF%A 1%BChA5%SCI%AS%NAG%AS
%AS%AEHA2

FPGA-Donkey Kong
http://office—dsan.hp.infoseek.co.jp/dkong/dkong prj.htm

Veritak @ T80 D F~<—7

http://japanese.sugawara—systems.com/opencores/benchmark/benchmark_z80.htm

Bt AT LD SPARTAN-3 12 Z80-1P (T80)% 4k
http://wwwl.ocn.ne.jp/ " oksys/xilinx/xpg4.htm

Bl 750 /1 c =517 sbcc ot
C 27347 SDCC DAV Ab—/)LERrar PC-E200 CTOENEREZR
http://noritsugu.at.webry.info/200707/article_1.html

T80-Y7hy 7
http://hijiri.yitc.go.jp/mb/index.php? T80%2F%A5%BD%A5%D5%A5%C8%A5%A6%A5%
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ABRALKAZ

780 O C =i/ 734 L(SDCC)
http://www.markn.org/blog/z80/

1.2 YoTLI7A0L

SEMER LY T D7 7 A VKR T, T80 sample.lzh Z i § 5 &,
T80 _sample 7 #/VZ BWERE L E 4, TS0 sample Z 1 4727 /L% (ZZ Tl
C:¥work) [IZEWTLE R,

C:¥work¥T80_sample
¥T80.io FPGA HY—A77A/L"C9, QuartusII Ver6.0 %Jjis
¥SDCC 7'mJ7L/—ATY, Car’347 SDCC *}it
Y w27 1P THIELTC T80 DI

1.3 4
T80_sample % it it CEMESEFELT-,
ta—<r 7 —Z8 FPGA XMt CSP-024-6 Cyclone EP1C6Q240CS8 #5#:

T80 7 v 7 40MHz

T8O D71/ F L AEY  2Kbyte

T8O L a7 FIPBMERT Iy 7L A2 Mk 3077 (51%)
T8O L v 7 FIPBEMT L AEY 59776 (65%)
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IS

V7 M TRIEL T IRON—RRESEICFEITTHILH TEET,

21 SDCC MDAV A+—IL
FRA—LX—=U%EHBEIC SDCC A VA M=V LET, ZOV T THEH
L TCWA DX, sdee-2.8.0-setup.exe T4, PATH 2@ 22T 1ToTTEENY,

C 7347 SDCC DAL A—)LERra PC-E200 TOEIERMERS
http://noritsugu.at.webry.info/200707/article_1.html

22 RE—rT7VTIN—F (TE2TF)

AB—rT VT IN—F 2 crt0.s ZERHLET, crtl.s DA F)LIL, SDCC &/ R
b=l HE TRIZHYFET

C:¥ProgramFiles¥SDCC¥lib¥src¥z80¥crt0.s

& TRESZICHELET,
T80-Y7hy =7

http://hijiri.yitc.go.jp/mb/index.php? T80%2F%AS%BD%AS%D5%A5%C8%AL%RAE%RAL%
AB%A5%A2

FEBTEIANTIIET,
call gsinit
.area _GSINIT

gsinit::

RS I KA B DI, 2O T DAY F B} 2Kbyte 20T,
1d sp,#Ox7ff
LLET,

23 c7a4g5 L4

I0 A—F SW 2B ATZEIZ 0~3 Z A L, I0 ~A— k LED It /145
77T ATY,
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<t80_test.c DN >
sfr at 0x00 SW,

sfr at OxFF LED:;
void
main()
{
int 1;
while(1) {
for (i=0; i <= 3; i++) {
LED = SW +1i;
h
H
h

24 AVl

crt0.s D727 I t80_test.c DL/ L L crtO.o DV 7 | BELWhex 7
7 A IWVONVERZEATHI Ny F 7 7 A LT, sdec-z80.bat X TNV w745 L,
FATTEET,

crt0.s [CEEALL crt0s DT U TILETHHENEEE, remZEDIFTIAVME
FTHIENTEET,

rem as-z80 -logs crt0.0 crt0.s

<sdcc-z80.bat DN >

as-z80 -logs crt0.o crtO.s

sdece -mz80 t80_test.c crt0.0 --no-std-crt0
packihx t80_test.ithx > t80_test.hex

T L H 7T —nHL5A1E, 12.1 SDCC DAL Ah—/L|TPATH Zi@L
TWBINEIDHERL T,
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o JRYE IOvIk

"as-z80" 13, PIEROw s FERIEIASEO K il
HE g O A T LFERII v F FrAILELTEEIN T EE AL

4| | »

25 hex 77 ILDaE—
t80 test.hex % C:¥work¥T80 sample¥T80 io 74 /L4 |22t —L 9 (LFEX),
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3.1 T80 Y—RADIN&E
MBI T 7 AT, TN T ANV EAER L T T 72 C:¥work¥T80_sample ¥T80 io
TANFITEEIC A TUVET,

T80 @ VHDL Y — A X FREIZH Y £, ¥ U — NI EBRENLET
7,
OPENCORS @ T80 (D2—3>

http://www.opencores.org/projects.cgi/web/t80/overview

FVOFTNENCNEZSTT A, T —4/3Z D101 T 72D TRENZLL,
TFRUCT =2\ RE 5 LT, T80as.vhd BBV ET DT, b T /E & E T,

FPGA-Donkey Kong

http://office—dsan.hp.infoseek.co.jp/dkong/dkong prj.htm

altera_fpga_dkong v301.zip &% 7> 1—K L, fif L F£9", ¥dkong pri¥t80_ip 74+ /L-%
WO FELT7 7 ANV EAENET,

|yn] T 03 vhd

[ TE0Hd

[l TA0_ AL vhd
Wl TB0 Regvhd
Wl T80 Pack vhd
Wil TB0_MCode.vhd

3.2 RDEEDOER
AEFYR PLL R EBMLBELRD ETN, P NATr7ANEMRELTTE
C:¥work¥T80_sample¥T80_io 7 A /L& |[ZEEIZ A>T VE,

2Kbyte DAEVZAERKLET,

(1) A==—®D[Tools | MegaWizard Plug-In Manager] &2 O£,

(2) NextaiL 7,
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Me gaWizard Plug—In Manager [page 11 %)

The Megawizard Plug-In Manager helps you create or modify
dezign files that contain custom wanations of megafunchions.

"Which action do you want to perform?

* Create a new custom megafunction wariatior

" Edit an existing custom megafunction wariation

" Copy an existing custonn megafunction variation

Copyright + 1997 -2006 Altera Corporation

Cancel | | MNewt » | |

(3) LPM_RAM DQ #27Uv 7 L. 77 A/LA T ram 8x2k CECALET,
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(4) 8 bits, 2048 words ZENET,

(5) 'q'output port DF =7 EILFET,
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(6) File name OMHIT t80_test.hex EEEALE T,

(7) Next L%,

F2— U TR
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(8) [Finish [4ML £,

FPGA D7ty 738 50MHz T30 C. PLL %{#i~C 40MHz (&L LET, &
[ 455 /S A& Cyclone EP1C6Q240C8 |2 T80 2 ANT-8+4 . e B VEJE Ik
M 40 ¥ MHz O7-8 T3,

(1) A==—®D[Tools | MegaWizard Plug-In Manager]Z 2= O£,

(2) Next LT,

MegaWizard Plug—In Manager [page 11

The Megawizard Plugdn Manager helpz pou create or modify
deszign files that contain custan variations of megafunctions.

\ wihich action do you want to perform?
* Create a new custorn megafunchion yanatior

" Edit an existing custom megafunction vanation

" Copy an existing custom megafunction variation

Copyright » 1991-2008 Altera Corporation

Cancel | | Hewt » | |
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(3) ALTPLL Z2Vw7 L., 77 A/VAHIZ pll 40m EFE AL ET,

MegaWizard Plug—In Manager [page 2al )

Which megafunction would you like to customize?

Select a megafunction from the list below

=[] Installed Plug-Ins A
Altera SOPLC Buider
+ - Arithmetic
+-BE Gatez
- 140

ALTASMI_PARALLEL

ALTDINO_BIDIR
ALTDDNO_IN
ALTDDIO_OUT

ALTLVDS

-

+-{@8 Memary Compiler

é Serial Flazh Loader v

Which device family will you be
uzing?

Cyclone -

Which tvpe of output file do you want to create?
" AHDL

* WHDL

" Yerilog HOL

What hame do pou want far the output file?

|C: W ORKACSP-024-84T20_ichpll_40m

Browse. ..

[ Return to this page for another create operation

Mote: To compile a project successfully in the Quartus || software,
your design files must be in the project directory, in the global uzer
libranes specified in the Options dialog box (T ooks menu), or a user
library specified in the Uzer Libraries page of the Settings dialog
baox [Azzignments rmenul).

*four current uger library directonies are:

Cancel | < Back | Mext » | |

(4) 5BOMHzEFEALZET,

Fa2— MU TR
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(5) NextifL 7,

(6) Enter output clock parameters {2 4 & 5 5 ALE T, %TEFL\ SERTCT,

12 F2— h U TR




3.3 Altera ttDEIFY Tk Quartus I DIR4E
ZDO~==27 )L CIE, Quartus Il Ver6.0 2 HL CTuWvE9,

Rrorval 7+ Y7k Vers.50 A Ah—L L7z ® C:¥ProgramFiles
¥PocketLogiana¥Logiana IP¥Sample¥quartus¥cyclone¥ana32xlk compress genl6x256
T4 IVZND plogi.bdf & plogi.qpf ZR<7 7 A /L2 T% C:¥work¥T80_sample¥ T80 io
[Z=E—LET,

Quartus I &L B F7°,

A== —® [File | Open Project]Z#ERL, 7 ¥ =77 714/ C:¥work
¥T80_sample¥T80_io¥ T80as_top.qpf ZHHEFE T,

A==a2—D[File | Open]ZER L . T80as_top.bdfZBixFEd,

<[] X D i i >

(1) pll40m X 50MHz Zuv 2% 40MHz ([ZEHLET, S FEEH T 57 /34 &
Cyclone EP1C6Q240C8 (T T80 Z A=A . I BMEE I #2N 40 £k MHz D72
<7,
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(2) T80 @™ RESET.n i, /"¥—r =k —4% [P O ) OUTA[O]THIFEIL £,
FPGA Oar 747 —avig, N"F—rV=(—% 1P OHF4eT L TF,
OUTA[01ZR v hal 7Y 7 OBETHIZT DL, Uy MAMRERS L, T80 DEE
DHAEDET, BIEJTIEIL, 3.4 RrybhaP 7 Y7 MZEAHRIE | TR L T
7,

(3) 10 R—h SWIT..0lDfiZ#tA T, 0~3 ZINE L7-ffi% ., 10 "—hk LED[7..0JiZH
HLUET,

SWI7..0Ji% DIP AA»F 7oLl BELTWET R, 2OV TN T ¥ —r Vo
—& P O] OUTA[B.. 11&#k L CVVET,

LED[7..00lZ LED DS 7REEZHMEL TCWET N, 2OV TN Tlrrsyr7 74
PP CHEIEAMEL TWET,

(4) T8O L NZ—L VXL —H P, a7 T FIAPIP ORI, WIRE S R /L %
fE>TWET, WIRE 134 D B DG a3 oDITENWET,

?UTFUT DTS : logi32_compress_16

SYSCLK IP_DATA,

P _RESET LCLK LDATA TUTAAS.0]
R IP_RESET GEN_OUT[15.0] ¥
F_CMD PR
A 0] IP_CMD

»* LOGI_IN3 0]

inst

RESET_n § Ao QUTALD] iRy | RESET_n
MREG_n IN&[1] o OUTA[E.A] "
Ead i L

IORG_n IN&[2]
RO_n In[3]
WR_n IR&[4]

e A[10.0] MAMS5.5]

N N

D7l INA[23.16]

N N

14 Fa— b U TV




A==2—®[Project | Add/Remove Files in Project]Z®ONE7",
VEWLTC, Iy AN E T e = I NIINAE T,

Settings — TB0as _top: ®

Categary:

General

Files

Uger Libraries [Curent Project]
Device

Tiring Analysis Settings

EDA Tool Settings

Campilation Pracess Settings
Analpsiz & Synthesis Settings
Fitter Settings

Assembler

Design Assistant

SignalTap Il Logic Analyzer
Logic Analyzer Interface
SignalProbe Settings
Simulator Settings

PoweiPlay Power Analyzer Settings

H -

e

¥

Select the design files pou want to include in the project. Click Add All to add &l design files in the

project directory to the project.

.

~ Add Al

=T
T
[
[ |

FEile name:
File name Type
ana32«1ke_compress_v52 gdf Graphic Desig
anaeng32wlk_compress_w52 tdf AHDL File
cmdsep_v53.vhd WHDL File
genl6x256c_v46. gdf Graphic Desig...
geneng] Bx256_waE.tdf AHDL File
logi32_compress_16.bdf Block Diagram.
lpm_mus_8.vhd WHOL File
pl_cmp_eqn_w.vhd WHOL File
pl_cnt_cse_wm.vhd WHOL File
pl_fi_de_8vhd WHDL File
pl_fl_ecs.vhd WHDL File
pl_fi_ecsd_w.vhd WHDL File
pl_sftl_eciq_w.vhd WHDL File
pl_sft_ediog_w.vhd WHOL File
pl_40m.vhd WHOL File
ram1 6256 vhd WHDL File
ramd 01k, vhd WHDL File
ram_8x2k. vhd WHOL File
Ta0.vhd WHDL File
TA0_ALLLvhd WHDL File
T80_MCade.vhd WHDL File
T80_Pack.vhd WHDL File
T80_Req.vhd WHOL File -
T80as.vhd YHDL File

TOMan bom kb

=TI T ——

A==2—OD[Assignment | Device] TF A AZEINL £,

Fa— KU TG

A
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A== —®D[Assignments | Device] CRRVN =X AT 7 DD
NE L ERLET,
(1) Unused Pins Z7C. As input try—stated with weak pull-up ZEONE9",

‘ Device & Pin Options

(2) Configuration # =~ C, Passive Serial ZZNFE9,

16 F2— h U TR




A== —®[Processing | Start Compilation] T/ SA/LZ1TWVVET,

A== —D[Assignments | Pins] T, AN H A OERY 2170 ET,
FPGA FEMIZEHE TR EL TLEEW, Location DENEX T VI LT, BV F
TR ET,

ATIE % Weak Pull-up LET, Ry bad T+ 07 T by —7 Vi FPGA I
B L Qe & AN/ ARARELDEBFE£4, AJJEV IPWR O _ETH
7> Z71LC. Locate in Assignment Editor Z32& NE 7,

!%D DTS logiz2_compress_16
SYSCLK P_DATA,
F_RESET LCLK LDATA OUTA[S 0]
P T——mWrTH TRy IP_RESET GEM_OUTIS..0] ¥
Fomb | dh Cut Ctr+¥ D :E_xéuhTD
Copy ctrG L0 LOGI_IME1 0]
inst
X Delete Del

Locate Locate in mment Editor

B! Update Symbol or Block.. Lacate in Ein Planner

% Locate in Timing Closure Floorplan

Ak Flip Harizantal g% Locate in Ghip Editor

= Flip WVertical Locate in Besource Property Editor
Ratate by Degrees 4 Locate in Technalogy Map Viewer
Zoom N Locate in RTL YWiewer

Properties =T

F2— U TR 17




Assignment Name O&/L&% 7 )77 LT, Weak Pull-Up Registor ZiOVET,

| To Assignment Name Yalue Enabled
|Ii‘ IP_WR Lacation PIN_133 Yes
TP W | -| Yes

—

Shiow "' an timing violation

Slow Slew Fate (Accepts wildcards/groups)
Saurce Multicvcle (Accepts wildcards/groups)
Source Multicycle Hold (Accepts wildcards)groups)
Speed Optimization Technique For Clock Domains
Skate Machine Processing

tco Requirement (Accepts wildcardsjgroups)

th Requirement: {(Accepts wildcardsfgroups)
Taoggle Rate (Accepts wildcards/groups)

tpd Requirement (Accepts wildcards)groups)

tsu Requirement (Accepts wildcardsjgroups)
Wirtual clock reference

wirtual Pin

Wirtual Pin Clock.

(Accep

Value DL %EXTNV7 w7 LT, On Zi&ENET,

To Assignment MName Walue Enabled
=P _WR Lacakion PIMN_133 Yes
=P WR YWeak Pull-Up Resistar I_ j Yes
=IP_WR Yes

[AERICL T AL E L IP.CMD, IP_ RESET 122U T, Weak Pull-up LET, A==2—0D
[File | Save] CRREZRIFLET,

A== —D[Processing | Start Compilation] T, FFEE L AL ZATWVET,
B DR EIRBEIL., Compilation Report @ All Package Pins T432030E9,

ﬁ plogi.bdf ] @ Aszzignment E ditor ] @ Ca
SEA Flow Non-Default Global | LN el ET-CR T
ER Flow Elapsed Time - |Pad 140 |Pin - |im
g Flow Log Losation Mumber |[Bank |Mame/Uzage Dir. Standard
+ &1 Analysis & Synthesis 128[ 128 [108 |3 |RESERVED_INPUT_WITH_WEAK_PULLUP
- & Fitter 129|129 GMND gnd
&E Sumrmary 130] 130 3 |vCood pover
SEE Settings RENRED 107 3 RESERVED_INPUT_WITH_WEAK_PULLUP
&SP Pir-Out File [132] 132 108 3 RESERVED_INPUT _wITH_WEAK_PULLUP
- &}3 Resource Section 133] 133 109 3 IF_wh input |LVTTL
&HEB Resource Usage S 134 134 110 3 RESERVED_INPUT_WITH_WEAK_PULLUP
SEB Input Pins [135] 135 111 3 IP_DATA output| LYTTL
@@ Output Pins 136| 136 112 3 RESERVED_INPUT_WITH_WEAK_PULLUP
SER1/0 Bank Usage |137] 137 113 3 IP_RESET input [LYTTL
SHE= All Package Pins 138 138 114 3 RESERVED_INPUT _wITH_wEAK_PULLUP
@E Output Pin Default 139] 139 115 3 RESERVED_INPUT _WITH_WEAK_PULLUP
@E Resource Utilizatio 1401 140 116 3 RESERVED_INPUT_WITH_WEAK_PULLUP
S Dalay Chain Summ | 4] 141 17 3 IP_CHD input | LYTTL

18 F2— h U TR




A==2—®D[Tools | Programmer]ZE# X, [Ai§ 24 7 1—RLE T,
A oa—Rr—7 VR L TV WA, AN L DM Y-
XHF9, Program/Configure {ZF = 7% LT, ﬂfﬁ‘/%‘fﬁﬁbiﬁ"o

&, Hardware Setup...| | ButeBlasterky [LPT1] Mode: |JTAG j Progre

[™ Enable realtime [SP to allow background programmming [or Ma | devices]

Wb Start

ﬂ}ﬂ Auto Detect
¥ Delete

& Add File..
1 Change File...

Hardware Setup

Usercode

Program,/ .

A==2—DIFile | Save] T, Programmer D% EZIRIELE7,
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34 RyybkaTT7FIIMKBERAIE
RNorobhay 7 & FPGA F D37 7 Mr—7 )V CHEi S TNDHEDELET,

R P A= 2 AR IS T F RO, YT T

[ Cutlack. E
" MSN Explorar ek Erpress
() Wrdows Media Player

. _'1 tiimdows Messenger
O=vrt
WE—F PLARLA

L

[

FRTOF0TSLEr B

BT AL

A DRy IR N R =PI E T LR SN ET,

RELEANL, 5 LT, nU7F P LFSHE P AR OHD,
FROIORBE IR ET,

20 Fa— U TR




A=a—O[BE | A—RT=T BRI, [N—RY =T R EIFAT0s %%
RLET, (7ay 2 187 %209 L 1P say /A% 25 ICEEL TSN,
25nS=40MHz

Ama—D[ 774V | BI]ZTRIRL . C:¥work¥ T80 _sample¥ i JE¥YT80 io.ana %
BHEET,
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[RUN L4, BIEABtAS, Avt— Ry 72 as 7+ 1 Bl
T, LRFSET,

BT EI) I, R DR Z E T
Ama—D[ 774 | BI]ZTRIRL . C:¥work¥T80_sampleYiJEY¥ T80 io.gen ZBH &,
55 AEHDOIRIENRERINET,

[RUN J&iL £, Avt—URorAc a0 7 F 1 NIAERIHLELE,

L BUTF 1 PSR, TR RS ET
(EBI/E, WEME T L, a7 1 WEMCHOOELE, ", “BE%AE 1
BRSO EL, "EFRSNET,

haflll
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BT IV I, R=VkGIRZHE, BIE LG BAR RSN

VCI/ \i‘ﬁ«o

Bl RESET R OB R RO, Find R AL, B 0uS ~P v T LE
¥

B ETHEZVy 7L, Zoom In i SL | WIRAILRTHZENTEET,
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; VEAT ~Ra—RcAoT
{5 M1.n O VD DI7..0]DMEA G, T80 NFEATT DDA
ERe) _
VT,
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