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FPGA EDA-003

USB
CD

e e

EDA-003

FPGA EP2C5T144C8N

DC 5

N/A ( FPGA )

86><54 [mm]

30g

170 75

I1/0 66 0.9[mmcp]x2 2.54mm

4 1.6t

ROM EPCSA4SISBN(ALTERA)

30MHz 6MH

(240ms TYP)

JTAG DIP10 2.54mm

LED 2 (POWER-LED , DONE-LED)

DIP80 2 )
USB (1.8m)
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3.1.
[/0 CNB
AT93C46
USB I FPGA
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I/0 CNA
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3.3.
FPGA HDL
ALTERA Quartus Il
3.4.
FPGA
USB
ROM ISP ALTERA
3.5.
USB 6MH 30MH FPGA
3.6.
USB 5V FPGA 3.3V 12V
5V JP5
3.7. FPGA
FTDI uUSB FPGA
DONE H LED LED2
3.8. JTAG
FPGA
ROM ISP
CN1 JTAG
XTCK TCK 1 2 GND GND
XTDO TDO 3 4 VCC(3.3V) V33A
XTMS T™MS 5 6 - -
- - 7 8 - -
XTDI TDI 9 10 GND GND
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BL3 BLKIT ALTERA

4. FPGA
4.1.
NET LABEL | FPGA #
30MHz CLK-A 17
30MHz CLK-B 18
6MHz CLK-6M 88, 89
4.2.
NO | NET LABEL | FPGA  #
CNA-66 CLKEXTA 90,91
CNB-66 CLKEXTB 21,22
4.3. USB
NET LABEL FPGA #
TXDBIN IN 81
RXDBOUT ouT 80
RTSBIN IN 26
CTSBOUT ouT 27

EDA-003 2 5
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4.4. CNA
BANK [NET LABEL | FFGA  # [CNA  #| FPGA  # |NET LABEL | BANK
B33v) *3 [ 1 | 2 | (33v) *3
5V 3 | 4 5V
GND 5 | 6 GND
A I0AO 3 7 | s 4 I0A1 A
A I0A2 7 9 | 10 8 I0A3 A
A I0A4 9 11 | 12 24 IOA5 A
A I0AG 25 13 | 14 28 IOA7 A
GND 15 | 16 GND
A I0AS 30 17 | 18 31 I0A9 A
A I0A10 32 19 | 20 40 I0A11 A
A I0A12 41 21 | 22 42 I0A13 A
A |0A14 43 23 | 24 44 IOA15 A
GND 25 | 26 GND
A IOA16 45 27 | 28 47 I0A17 A
A I0A18 48 29 | 30 51 I0A19 A
A I0A20 52 31 | 32 53 I0A21 A
A 10A22 55 33 | 34 57 I0A23 A
GND 35 | 36 GND
A |0A24 58 37 | 38 59 I0A25 A
A I0A26 60 39 | 40 63 |0A27 A
A I0A28 64 41 | 42 65 I0A29 A
A I0A30 67 43 | 44 69 I0A31 A
GND 45 | 46 GND
A |0A32 70 47 | 48 71 |0A33 A
A I0A34 72 49 | s0 73 IOA35 A
A I0A36 74 51 | 52 75 |0A37 A
A I0A38 76 53 | 54 79 I0A39 A
GND 55 | 56 GND A
A I0A40 86 57 | 58 87 |0A41 A
A |0A42 92 59 | 60 93 |0A43 A
A |0A44 94 61 | 62 96 |OA45 A
A |0A46 97 63 | 64 99 |0A47 A
A |0A48 100 65 | 66 103 I0A49 *1 | A
*1 (R9) FPGA # 90, 91 (CLKEXTA)
*3 33V ( )
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4.5. CNB
BANK [ NET LABEL | FPGA # | CNB #| FPGA # | NET LABEL | BANK
B3V) *3 | 1 | 2 | 33v) *3
5V 3 4 5V
GND 5 6 GND
B IOBO 144 7 8 143 I0B1 B
B I0B2 142 9 10 141 I0B3 B
B |OB4 139 11 | 12 137 |OB5 B
B |IOB6 136 13 | 14 135 |IOB7 B
GND 15 | 16 GND
B IOB8 134 17 18 133 I0B9 B
B I0B10 132 19 | 20 129 I0B11 B
B |I0B12 126 21 | 22 125 |I0B13 B
B |I0B14 122 23 | 24 121 |I0B15 B
GND 25 | 26 GND
B IOB16 120 27 | 28 119 I0B17 B
B I0B18 118 29 | 30 115 I0B19 B
B 10B20 114 31 | 32 113 |10B21 B
B 10B22 112 33 | 34 101 I0B23 B
GND 35 | 36 GND
B N/C 37 | 38 N/C B
B N/C 39 | 40 N/C B
B N/C 41 | 42 N/C B
B N/C 43 | 44 N/C B
B GND 45 | 46 GND
B N/C 47 | 48 N/C B
B N/C 49 | 50 N/C B
B N/C 51 | 52 N/C B
B N/C 53 | 54 N/C B
GND 55 | 56 GND
B N/C 57 | 58 N/C B
B N/C 59 | 60 N/C B
B N/C 61 | 62 N/C B
B N/C 63 | 64 N/C B
B N/C 65 | 66 104 I0B24 *2 B
*2 (R22) FPGA  # 21, 22(CLKEXTB)
*3 33V ( )
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5.1. USB

FPGA USB
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5.2. USB

USB PC EDA-003

EDA-003 HUMANDATA LTD.

B 7055 L0EmLRIR =13

1 o
‘g@j | BIEALAR-LEN ORI 0S5 0 EFI0H3LOFTO Tb A B |2 \..|
F045 LD | |
(S GV el i EDA-003 HUMANDATA LTD
RP -
Continue

If your USB device is connected, please unplug it now

Press Continue to uninstall the drivers, or Cancel to ¢

Continue | Cancel |

Finish

Uninstalling VID_0F87 &PID_1013

Deleting registry entries ...
Deleting files ...

Press Finish to exit.

Continue

EDA-003
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5.3. rbf

rbf
rbf

Assignments Device

Quartus I - D:faltera_data/EDA-003/test - test
File  Edit

i =)
ped & +=
Praoject Mavigakar
Entity

Gyclone [ EP2CATI44( 7 EDA Toal Settines..
e B test & Settines.. Ctrl+Shift+E

Wiew  Project Processing  Tools  Winde

O Timing Analysis Settings..

Clazzic Timing Analyzer Wizard..

& Assienment Editar  Ctrl+Shift+#

~ AyHierarchy [ B Fies | 8D < Pin Planner GCtrl+Shift+N

Bemove Aszienments...

Status

————————— [ Demote Assienments..
Module Progress B

i‘i‘.. Back-fnnotate Azzignments...
Q& Impart Azsienments...
Export Azsignments..

fzzignment (Time) Groups..

@ Timing Glosure Floorplan
& Logiclock Resions Window Alt+L
f@ Dezign Partitions Window  Alt+D

B

EP2C5T144C8
Device Pin Options

Latgony
o C——
Fin
LEnmed St thm ey e o g s Ve bt B cxeplion
Descn
i Ewm:-.r;m Wi E oo Rl ey ] | e i e i
orgdsan Prraeas Yemngt iy |
1 DR, Tl St [wssca e P g
I | —_— Pagent  [aw i
i — Toret b
v Ty i S " ks g nmiecind by it fiie Spped pate. |Ary =l
St L L T — [ Steem mbeiwaied hrvact
fmgrs At wrt ~ .
BgriaiT an 8 Log dvatyres
P ——
PrmmsFlny Poress: Aruos 5ot | Coww. | LEa | U if | Moo | Embead | PLL &
1 i ] ] ]
13 L] = N X M
12 L] i5E mnsEm X 2
i 45w iz mneE X x
13 AETE 2 MEE X z
125 4EDB kL 1 X I
i Liri] -] aE X F
T e ] X% 1
Trerwrams = - e -~ = - -
*
Mgt comgattry
Mg st Drviced | =
L ] F
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Device Pin Option Unused Pin
all unusedpins As inputs tri-stated

Device and Fin Options

Pin Placement ] Error Detection CRC ] it oadine ] Board Trace Model ]
General ] Configuration ] Programming Files Dual-Purpoze Pins ] Woltage ]

S pecify device-wide options for reserving all unuzed ping on the device. To reserve individual
dual-ourpose confiouration pins. ao to the Dual-Puroose Pins tab, To
reserve other ping individually, uze the Assignment Editor.

= I

Reserve &l unLIsed i

Description:

Reszerves all unuzed pins on the target device in one of B states: as inputs that are ti-stated, az
outputs that drive ground, as outputs that drive an unspecified signal, ag input tri-stated with bus-
hold, or &g input tri-stated with weak pull-up.

ok | westn |

Programming Files Raw Binary File (rbf)

Device and Pin Options

Capacitive Loading ] Eoard Trace Model

l
Unuzed Pins ] Dual-Purpose Pins ] Woltaee ]

Selects the optional programming file formats to generate. For device families with multiple configuration
schemes. if vou select & nassive confiouration scheme in the

Configuration tab, the Quartusz |l software always generates an SHAM Object File [ zof] and either a
Partial SR&M Dbiect File [.ozofl or a Proarammer Obiect File [.oofl.

depending on the configurable device you are targeting.

Pin Placement ] Errg
General ] Configuration

L Tt Eile (1] ™ Serial Vector Format File [.3vf)
Bme Code 2.0 File [jbc) [ JEDEC STAPL Farmat File [.jam)

[ Hexadecimal [Intel-Format] Dutput File [ hexout]

Start address: ] Count: || 1

Drescription:

Gererates a Raw Binam File [rbf] containing configuration data that an intelligent external
contraller can uze to configure the target device.

Feset
ok | xwen |

Reserve

EDA-003

2
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rbf [Processing ] [Start
Compilation] >
¥, Quartus [ - D:/altera data/COA-D01 test - test - [Gompilation Report - Flow Summary]
o Dle L[St Yew [Propct Assiennents QUSSR Tool Windem  Hele
D& & B = i |_| ] &\ T
Project Havigatar - " Ih- Sael Congpilation Cirbel I
Trafty [legic Col| ke
& Cyilore B EFDCLTIR4CE gl b
I 4
g test il Uit Mamory Initislaation Fils
db Comedation Bepert =
& ¥ Slarl Compialen ol Semulsbor ChbERt=E
L il 5 i "
!ﬂlﬂh-:ll.h' T Facs | oF Doetion Uris Derdrate Funclicnsl Simalation Matlst
P Stert Simutation Ciril
SEatR [a = Sarsabonion Dbt ;
Medules | Froeress & [Tim Simalati
il Crmelielen 0 ) Simulation Fapent CrlShitt R
Ansbecic & Serracie | [JIEEN oo B tgroter Tool
Fittar IR 01 s Tl
Bzcambbsr EEEN o0 o i _—
Claser: Tening Arabvosr | [IGERN 00| [2) Clae® Timing Rnshger Tod
2 PoserPlay Powsr Anstoer Toal
I 1
OK

Quartusz I

o | ) Full Compilation was successful (18 warnings)

Ibf

EDA-003 FPGA USB ALTERA
USB
ROM ISP ALTERA
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5.4. USB FPGA

CD BitCfg2.exe
Configuration Program Rex. 2.0
|
- Dowiload Fezet I
ztatug] : time :
53 File
5.3 Ibf Download
rbf

Gonfieuration Proeram Rex. 2.0 [5_(|

|D¥altera_data¥EDA-D03¥test b /

= ] T e .

ztatus : success time : 1262 meec

INENINENE NN AN DENEED \

success DONE High

EDA-003 2 15
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6. ROM
EDA-003 ROM EPCS4
ROM ISP Quartusll Jjic

6.1. Device Pin Options

Assignments Device

Device Pin Options
Quartus I = D-/altera data/EDA-003/test ~ test e S

File Edit Miew Project
e feer |
[D=H|&

,
&

Sakenc! e Py e o ey sl 15 it e copiliton
Project Navigator ————————

F b4 Timing Analysis Settings... |+ Dpesng Ssngs w Condeons bt iy ovsshabion ceys”
Enrtity ; ) |+ Congdeton Proces: Ssmng l—‘-i
Gyclone [t EP2CET144 ? EDA Tool Settines.. DA Tl St J'-n-__ =

PR 7 Settings.. CrI+Shift+E T o |
Trg et Setr Seped e e =l
Glazgic Timing Analyzer Wizard.. [T Sarm b ot
Gimagr Arian -
; ; T igralTan Loge dnayos
@ Aszsignment Editor  Cirl+Shift+A Lo Ao Indsd sce
Hierarch}l ’:!_ Fies | 8D @ Pin Flanner Citr+Shift+M PrmatnPlay Peresm Sy Sesirgt q.....j Casv_ | LEn Libpe it | Moes | Enimd | PLL =
—_— ; Tt = 1 T L ] e X ]
Bemove Assignments... EFotarmerd 154 - 15 e % -
Skakyg — EFICSFImEE 124 SETE ] nmEE % x
R | o eFacsanecy 1% Em e new X
i‘i‘» Back-fnnotate Azzignments... PR S 124 prees e EE E H
& i EP2CST 10T i et -] am X )
S Import Assienments.. PR 1aac? 13 [ [LE ] F
Export Azzignments... |m'
i ¥
fzzignment (Time) Groups...
Hog s corrgatdy
@ Timing Closure Floorplan g abr Do =l
& Logiclock Regions Window Alt+L g deva sakecied F
;@ Desien Partitions Window  Alt+D
' )

Configuration Use configuration device  EPCS4

Device and Pin Options [z|
!

Fin P
Gener,

Detection GRG | Capacitive Loading ] Board Trace Model
rogramming Files I Unuzed Pins I Dual-Purposze Pins | Voltage

Specify the device configuration scheme and the configuration device. Note: For HardCopy I, these
zettings: apply to the FPGA prototype device,

Configuration scheme: !Active Serial [can use Configuration Device) ;i
Configuration mode: I _vJ
i~ Configuration device ———

I¥ Use configuration devics: H EPCS4 _:_ll

¥ Gererate compreszed bitstreams

Description:

Specifies the configuration device that pou want to uze as the means of configuring the target
device.

Feset l
[ ok | et |
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6.2. jic

Quartusli FILE/Convert Programming Files

!u-,—p—-:.w—.s.—..ug...u.g.- -0

I:i\- wb%  in N s T
- e
'; ?-...- ™ LA 1
'ig-._..._. — ok ke Ly | 180 e 0
| e Pt o i r
Lot SRS L -
b e N— :
= = — M | r'-'-- [CON [re— ]:"-— | =
- b * [
o st |
I: §m pr
§ e [ S
(=
\El

[ — - T

L 0
e
"

e

e i

! s, [ Py J, Bt o | ey |, G Do [, Famm |
e T e e

1) #I=

e p g L' | =

Programming File type Configuration device File name
Memory Map File

P T — ——
_:._:._._..4..-.._._....-.2 o o e . ey

o T

Programming File type : .jic
Configuration device : EPCS4
File name

(R | —— Sy Ry [— e — P —
= L L. S

i sy e

EDA-003
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Flash Loader

HUMANDATA

Add Device...

e e

i

e L e,

CLI T P —"——

i" P et e

(==

Cyclonell EP2C5

Select Devices

OK

— Device family - Device name
LTAPER Il LIEP2C1S
I APEX20K CJEP2C20
I APEX20KT CJEP2C35 Impart..
[l APEX20KE %
1 L

-

Cyclone |l r
lCucl 1L CIEPz2Cs it
CIMax 1l =
[ Stratin |
[ Stratix G
L Stratis Cyclonell EP2C5
[ Stratis 11 G

0K | Cancel
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SOF Data Add Files... SOF

e ]
D " T LI E L P
e Ty T e

| IS m—

e

P ettt ey Lo
e
[R——
— — e e —
[P
[ e —— 2
| et [ ] e E
[ = |
St a8 - —
E—.
[—
== ==
— 1
: e | e
e Brw o cm | IT=== 1 i
- ———r——r | 1
b |
p—
e LA T T e R e T ]
e e
P — Em ihkd 3 -

Generate

AT
= : e e A & e
R : _-'!Ll—n-.—.rl-

ﬁ.— -
e e e
e T
——
[ = =
 —-;—r- o = O |
I'ﬂ-.-r".- T i
|
=
| e
PSSR e S g e g — | T
Al QL !..lﬂ-i-_._-_-_‘-_-
ey i e i
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ROM  ISP( )

FPGA ROM ISP

6.1 Jjic Auto Detect
Jjic

Jdt LT Ee 11 s FLLTA T

Program/Configure  Verify Start

— 3l
e P b1 = =l (™1 P

el fare]

e e T TR T ¥ T TR T T
Jmli L T L P LT
e Ease R i
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6.4. (IP4)
ROM FPGA JP4  MSELO MSEL1
ALTERA
Configuration Scheme MSEL1 MSELO
AS (20 MHz) 0 0
PS 0 1
Fast AS (40 MHz) 1 0
JTAG-based Configuration (1) (2) (2)

Notes to Table 13-1:

(1) JTAG-based configuration takes precedence over other configuration schemes,
which means MSEL pin settings are ignored.

(2) Do not leave the MSEL pins floating; connect them to Vo or ground. These pins
support the non-JTAG configuration scheme used in production. If you are only
using JTAG configuration, you should connect the MSEL pins to ground.

JP4 MSELO,MSEL1
JP4 MSEL
1-2 MSELO
3-4 MSEL1
ROM
JP4 (1-2 3-4 )
MSELO = 0
MSEL1 = 0
USB JTAG
JP4 (1-2 3-4 )
MSELO = 1
MSEL1 = 0
| JTAG
6.5. ROM FPGA
6.3 OFF ON ROM
FPGA
EDA-003 2 21
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1. CD-ROM
BitCfg2
FPGA

Visual C++

DirectDriver

USB (FTDI )
EDA-003
Document
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