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Dot- matrix Display Board controlled by FPGA
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Abstract

This Project presents the designing and invention of the Dot-matrix Display Board
controlled by the FPGA ( Field Programmable Gate Array).The character input signal is sent
from the PS/2 keyboard via the processing by FPGA and output will display at 8x8 dot-

matrixs .
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AdussaruglnsaliyeusesznINAdUesAnugUnsala1eny Fusiezutlsznadussa
o A ' ] A Aad o o g &
AUANHULMSTONAD 1A 3 UL ADASUDIALUY AT Keyboard, AGUDIAULY XT keyboard
S d 4 é dy [ KX ad 4 ;:'
HaZAIUDIALUL PS/2 keyboard 4411 Inseubazna1InInguesALLL PS/2 Keyboard #i
9 1 :/} & o a d At os 1 o 9 q’/’ o
19 iy delimstueedmlauty P2 NIMsiu-dadyamdoyauuusynsunadygia
v s
wiknuesdygnadeya Taemssudans 2 dyanaiszilunuy desfinma(bi-directional)
E 1w a o a 4 [
gazunyanue IWReamiNuasIn 1 UNUanIUENIINUAA8a03A 0 Lﬁamﬂﬁaumpm%’aga
o a a 9 [~ 1 9 o 9 J = 42 A 4
uazmUﬁﬂumpmu1wm'11mms“lﬁm1uﬂﬂzgﬂﬂaaﬂaaa"hm’lwmmmvg‘numaummumqa
wazuanaednidly 1
2.62  anuMEMFeNAD (The Connector)
A ' ad ¢ ) o 3 F. & a
AIIFOUADVDIAGUDIALUY  PS/2 92 1FABUIUAMOTUUL 6-pin mini-DIN  &afi

Qo e li'
anyuzAsgln 2.8

o deg v ad d
3‘1]‘" 2.8 uaag ﬂaumﬂmasmmvﬂﬂmsmmn PS/2

E4

9 a v L=} AN
‘i}'lﬂzﬂ NUINUBIVIA N UDIADULUAABDTUAIUAD

Y

P o 9y
- UM 1 NFYWIUIDYD (Data)

D.

- 2 lusimslee (No connect)

= o
- UM 3 VINT1IUA (GND)

Sl Jd

A z: 4 o ' o
1 4 nlides Fezsunengilnsainfduesaneeg +5 Taad (+5VCC)

a a d
14 nszuagegaiszana 200 Hadueud
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[ a

@ a o o o < 1
VIAYYIUUIWD (CLK) L‘i‘_]uﬂﬁﬂ']ﬁuﬂ8%511531uﬂ15ﬁ0ﬁﬂlﬂﬂmu1Wﬂ1

o g

=n.

- N

5
- 6 LiTmslFan (No connect)

& o &
aaergifiumsadail

4 ]
ﬂﬁN‘ﬁ 2.1 uaasnsiuAindtuUy PS/2

AU (pin) 1 2 3 4 5 6

msasdeyanas | DATA | NC | GND | +VCC | CLK | NC

(signal)

1 < <

263 anwarmadideyavesnduesa
o ghe== 2 Y47 2N by - b v & a
lumsnaudlufinivesidupsaudaznse AsuasaszdedayavonuIisnua 11 a

% 1 o/ o lé 1 o/ d'
wlou fumsdedaanmnin ssmsdedoyassdiuuuvoynsy taaslansgla 2.9

DATA

START
DATAD
DATA1
DATA2
DATA3
DATA4
DATAS
DATAB
DATAY?
PARITY
STOP

= o vy ad d
g‘lj'fl 2.9 daadanduzN1IaIvayavednalaa

~ [ ' A o a ad d =
%'Iﬂz'll‘ﬂ 2.9 ”U@lql,ﬁ‘il%gﬂﬂ\?ﬁ)ﬂﬂiﬂluﬂﬁﬂ]uﬂﬁﬂlu’]Wﬂ']“UfNﬂEJ'lJf]iﬂiJﬂ'liﬂJﬁEluLLllﬁﬁ
9 .:{ ] [ a Y v d' a a
NADIUE 1 ﬁju 0 ﬂ!ﬂ%ﬁﬂﬁﬂﬂﬂﬂﬂnlﬂagﬂﬂllﬁﬂﬁ"lﬂﬂ\iﬁ']i']ﬁ’ﬂ 2.2 TﬂUUﬁLLﬁﬂ‘OZﬂJ
a 4 a a9 E a a 1 a v 5
ﬁmu3aa%mflugmﬂmuﬂuazrf]u‘ummwu(start bit) aﬂuﬂﬂumﬂmtﬁuumaga (data bit)

a o a 1 a Adqy Yy o A Qdya
U LLﬂuWMWﬂQﬂﬂﬂ ‘U9]ﬂmJ']L‘ﬂu‘lJﬂVli‘lfﬁi')%ﬁﬂ‘llﬂ'l"mg‘ﬂﬂi’)\ﬁmﬁﬂiyﬂﬂﬂlﬁ50‘W']'i€°’\‘]J¢l

o

] E4 ]
%

5 : = 'ﬂ £ A a v o Ha £
(panty bit) Iﬂﬂ%zl’ﬁﬂ’]uzl HAUN LﬂJBiﬂ‘u’m‘1JGﬁlﬂuuﬁﬂﬁdi’)’élﬂu"lﬂﬂﬂNﬂwnﬁmu&’ﬂuﬁua

9y @

@ yi-j o 1 ada = ‘ﬂ s A o a 9
5'33Jﬂu‘1ﬂl UTUIULAYR  HAZWITAUAZUADTIUSL uﬁuﬂmamu’mmﬂlauaﬂuﬂullﬂlﬂu

Y

b
YY1 a 1

& = a v P 'ﬂ & : & P
FIUIULAUA uazumqﬁmmzuﬁmuzt HUUITUD (StOp bit) “Eﬁﬂzl!ﬁﬂﬁiﬂg'ﬂa’uq@]ﬂ']iﬁ

Y EY
VoAU
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4 ) 1 Nl
MINN 2.2 l!ﬁﬂ\]‘“ﬂﬂﬁ'ﬂﬁﬁ“‘]ﬁ’lﬂﬂﬂﬂﬂiﬂ

Uin (Bit) | doyanas (Signal)

1 Start Bit (D142 0)
2 Data0

3 Datal

4 Data2

5 Data3

6 Data4

7 Data$

8 Data6

9 Data7

10 Parity Bit

11 Stop Bit (aa1ue 1)

ad oy

a o | i g 9 ~ =% 1 9
lunsnaufluiuiudasass  deyanfduesadeonnineziondt  dunulfa (Scan
4 U a Jd { 1 a 4 1
Codes) tiauans mfluiunigana aunuldaiuaasiufluiuignnasdio malda (Make
) y
Code) HazAduasavze usnlAa (Break Code) eonuuiiniimsvassudluiuiiug Iay
a d 1 =l 9 1 L]
ufluiiusazutivesiinaunu Ifauanarany
maunu Taanldmuegluilegtiulivanomy  usnuuihldivAduesa ps2 Tulnse
i [l
uiluaasldawaiseh 2.3
M399 2.3 uaasmaunulna (Keyboard Scan Codes) iaadlusHagiuaunn

I¥RuRduesas Y 101, 102, Az 104 A

KEY [MAKE(BREAK| KEY | MAKE | BREAK KEY MAKE | BREAK
A 1C FO,1C 9 46 F0,46 [ 54 FO,54
B 32 F0,32 ! OE FO,0E INSERT E0,70 | EO,F0,70
C 21 F0,21 & 4E FO0,4E HOME E0,6C | EO,FO0,6C
D 23 F0,23 = 55 FO,55 PG UP E0,7D | EO,F0,7D
E 24 F0,24 \ 5D F0,5D | DELETE E0,71 E0,F0,71
F 2B F0,2B | BKSP 66 F0,66 END E0,69 E0,F0,69
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KEY /MAKE|BREAK| KEY | MAKE | BREAK KEY MAKE | BREAK

34 F0,34 |SPACE 29 F0,29 PG DN EO0,7A | EO,F0,7A

33 F0,33 | TAB 0D F0,0D |UARROW| EO0,75 EO0,F0,75

I 43 F0,43 | CAPS 58 F0,58 |L ARROW| EO0,6B |EO0,F0,6B

J 3B F0,3B |L SHFT| 12 FO,12 |D ARROW| EO0,72 | E0,F0,72

K 42 F0,42 |[LCTRL| 14 FO,14 |R ARROW| EO0,74 | EO0,F0,74
L 4B F0,4B | L GUI | EO,IF | EO,FO,1F NUM 77 FO77

M 3A | FO3A 'L ALT 11 FO,11 KP/ E04A | EO,F04A
N 31 F0,31 [R SHFT| 59 F0,59 KP 7€ FO,7€
o 44 F0,44 |R CTRL| EO0,14 | EO,F0,14 KP - 7B F0,7B
P 4D | F0,4D | RGUI | EO0,27 | EO0,F0,27 KP + 79 F0,79

Q 15 FO,15 |RALT| EO,11 | EO,F0,11 | KPEN E0,5A | EO,F0,5A
R 2D | F0,2D | APPS | EO,2F | E0,FO,2F |GV 71 FO,71
S 1B F0,1B [ENTER| 5A FO,5A KP 0 70 F0,70
T 2C F0,2C | ESC 76 F0,76 KP 1 69 F0,69
U 3C F0,3C F1 05 F0,05 KP2 Te F0,72
v DA .| FOZA, F2 06 F0,06 KP 3 TA FO,7A
w 1D | FO,1D F3 04 F0,04 KP4 6B F0,6B
X 22 F0,22 F4 0C F0,0C KPS 73 F0,73
Y 35 F0,35 F5 03 F0,03 KP 6 74 F0,74
Z 1A | FO,IA F6 0B F0,0B KP 7 6C F0,6C
0 45 F0,45 F7 83 F0,83 KP 8 75 FO,75
1 16 FO0,16 F8 0A F0,0A KP9 7D F0,7D
2 1E FO,1E F9 01 F0,01 ] 5B F0,5B
3 26 F0,26 F10 09 F0,09 ; 4C F0,4C
4 25 F0,25 F11 78 F0,78 i 52 F0,52
5 2E FO0,2E F12 07 F0,07 : 41 F0,41
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MAKE|BREAK| KEY | MAKE | BREAK KEY MAKE | BREAK

EO,FO,
PRNT | EO0,12,
36 F0,36 7C,EO0, : 49 F0,49
SCRN | E0,7C
F0,12
SCROL
3D F0,3D 7E FO,7E / 4A FO,4A
L
E1,14,77,

3E FO,3E |PAUSE [E1,F0,14, -NONE-

F0,77
ACPI Scan Codes:

Key Make Code Break Code
Power EO, 37 EO, FO, 37
Sleep EO, 3F EO, FO, 3F
Wake EO, SE EO, FO, 5SE

Windows Multimedia Scan Codes:

Key Make Code Break Code
Next Track EO, 4D EO, FO, 4D
Previous Track EO, 15 EOQ, FO, 15
Stop EO, 3B EO, FO, 3B
Play/Pause EO, 34 EO, FO, 34
Mute EO, 23 EO, FO, 23
Volume Up EO, 32 EO, FO, 32
Volume Down EO, 21 EO, FO, 21
Media Select EO, 50 EO, FO, 50
E-Mail EO, 48 EO, FO, 48
Calculator EO, 2B EO, FO, 2B
My Computer EO0, 40 EO, FO, 40
WWW Search EO, 10 EO, FO, 10
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WWW Home EO, 3A EO, FO, 3A
WWW Back EO, 38 EQ, FO, 38
WWW Forward EO, 30 EO, FO, 30
WWW Stop EO, 28 EO, FO, 28
WWW Refresh EO0, 20 EO, FO, 20
WWW Favorites EO, 18 EO, FO, 18

27 Ueadd AeNNA3NA (LED- Dot matrix)

o Y ] i Y dy ﬂ a P
dmsuauuaanan 1% 11 Inseut Wuaonuasnsauad Y119 8x 8
o é = 9 [ :i
19U 10 g Fallassaremeluaszii 2.10

- ROW1

:

ROWZ

-4

ROW4

] b B
] G D

ROWE

OOOOO000
Q0000000
QOAOD0Q0
SO0
00002000
00000000

QOQOO000

9,
o
o
Q
3

ROVE

wEgTIgTEg TR YETE
e Ll Bl e b b e
T e b B e B B
o bl e B e e e

il el ] P b
he] bl bl

2.103 Dat-matrix 8x8

p B - | - < ™~ %
SSE3Ssc 8
892538 Dbo 0
d.—‘l..x-:-’»:.—'—l
©39580808 0
oo OO0

o

0b Tassardemalu

! ¢
517 2.10 saaddassanameluvesaenmasnag



Unin 3

Master Flex-A01

3.1 unih
o o dy o A a ° o
dwsulnsenuil  lduesanaanauen#ivie Master Flex-A01 Ti90nuULNITINS Y
'3 A 4 L
ginselioWiSolunszga flex 10k 103 EPFI0K20TC144  Gaiinnuynailsguial 20,000
o Y A aa n:id g | o 9 Y =) :
e MldauseesnuuulmseszuuAtneaniuualvausedudoulan dnvianielu
Jd [ 9 a o e o o [ dy [}
193A Master Flex-A0l EJQ‘LJiZﬂElUﬂ’JEJ‘IjﬂE}umﬂilﬂ’d‘n’d’]ﬂﬂﬁﬂ%WtﬂUﬂUIﬂiN’mu (3
diie @ 4 1 o a = o
wosadmsunmsFouaetuy pS2  Wudu  mldniseenuuumas 1FnusHienidedy

o o 9y A\
qﬂﬂimmfmaﬂmmm‘w1“lﬂﬁ$ﬂ’3ﬂu1ﬂﬂa‘llu

3.2 Tns9a319v091U83A Master Flex-A01
moluvesazilsznou i

- 199359UATENA FLEX10K Tuoynsn EPF10K20TC 144

- JTAG CONNE(TOE i _ i

o v

- WOTAVNLFRIAYYIUVUIA 22x2 2 %A

(=1 d o o 1 9 o 9 9 2 o ¥ W Bl
- poulames A M udedoyaoynsunuy DBY AR 1 yawdeouleddunlassedudyain

Avnoaiilusefuves RS-232

- APUILNADS AV LIFPUADALYD VGA
- neUIinABS LY Centronics Port tnFunsasdeyauuvyuy
- Analog to Digital Converter 941 8 U@
- Digital to Analog Converter VU1 8 U@

a 4 a 1 [ w
- IREUUUNAAR - Uaseay 2 a2

anadad 8 e 190

Taleaulasues 8 a29

YAUTAINA 7-Segment 4 Man A Common Anode (411 Multiplex

Tugaveadammpinnud 25,175 MHz 1 4@

<1 d 50041 [ d o [ o [
- pouwtinwesuviasne lWlvnuuesadmsulWnssuansansenssuaaduuseau 7 o9 12
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M3 3.1 AanuduRuS ST NINeIAvMNeYesFyena: Ext A Ay Ext B Husumuan

Y84 EPF10K20TC144
Ext A EPF10K20 Ext B EPF10K20
Pin Number Pin Number Pin Number Pin Number

1 144(I/O,NCS) 1 72(1/0)

2 143(1/0,CS) 2 70(I/O)

3 142(I/O,NWS) 3 69(1/0)

4 141(I/O,NRS) 4 68(1/0)

5 140(1/0) S 67(1/0)

6 138(1/0) 6 65(1/0)

7 137(1/0) 7 64(1/0)

8 136(1/0) 8 63(1/0)

9 135(1/0) 9 62(1/0)

10 133(1/0) 10 60(1/0)

11 132(1/0) 11 59(I/0)

12 131(1/0) 12 56(Ded.Input)
13 130(1/0) 13 55(GlobalCLK)
14 128(1/0,DEV_OE) 14 54(Ded.Input)
15 126(Ded.Input) 15 51(1/0)

16 125(Global CLK) 16 49(1/0)

17 124(Ded.Input) 17 48(1/0)

18 122 (I/O,DEVCLR) 18 47(1/0)

19 121(1/0) 19 46(1/0)

20 120(1/O) 20 44(1/0)

21 119(I/0) 21 43(1/0)
22 118(1/0) 22 42(1/0)

23 117(I/O) 23 41(1/0)

24 116(I/O,DATAT) 24 39(1/0)

25 114(I/0,DATAG) 25 38(1/0)
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Ext A EPF10K20 Ext B EPF10K20

Pin Number Pin Number Pin Number Pin Number

26 113(I/0,DATAS) 26 37(1/0)

27 112(I/O,DATAA4) 27 36(1/0)

28 111(I/O,DATA3) 28 33(L/O)

29 110(I/0,DATA2) 29 32(1/0)

30 109(1/0,DATAL) 30 31(I/O)

31 102(I/0) 31 30(I/O)

32 101(1/0) 32 29(I/O)

33 100(1/0) 33 28(1/O)

34 99(1/0) 34 27(I/0)

35 98(1/0) 2 26(1/0)

36 97(I/O) 36 23(1/0)

37 96(1/0) 37 22(1/0)

38 95(1/0) 38 21(I/O)

39 92(1/0) 39 20(1/0)

40 91(1/0) 40 19(1/0)

41 90(1/0) 41 18(1/O)

42 89(I/0) 42 17(1/0)

43 88(1/0) 43 14(I/0,INTDONE)

44 87(1/O) 44 13(/O)

45 86(1/0) 45 12(I/0)

46 83(1/0) 46 11(I/O,RDBUSY)

47 82(1/0) 47 10(I/O)

48 81(1/0) 48 9(I/0)

49 80(1/0) 49 8(I/0)

50 79(1/0) 50 7(1/0,CLKUSR)

51 78(1/0) 51 GND

52 73(1/O) 52 VCC




27

M3 3.2 anuduius sz sfemsdeyauuveynsuiumumisnves

EPF10K20TC144
Serial Port EPF10K20 Serial Port EPF10K20
Pin Name Pin Number Pin Name Pin Number
Rx 144(I/0O,NCS) Tx 143(1/0,CS)

i [YK.”) 1 d o o : (%) /. o
ﬂ'li'lsi‘?l 33 ﬂnuu‘uwufszmnaamﬁnmmmmm%udemma VGA ﬂ‘ﬂﬂ‘l!!ﬂﬁx‘l‘lﬂ‘ﬂﬁﬁ

EPF10K20TC144
VGA Port EPF10K20 VGA Port EPF10K20
Pin Name Pin Number Pin Name Pin Number
R 135(I/0) V-SYNC 140(1/0)
G 136(1/0) H-SYNC 138(1/0)
B 137(1/0) . 2
maed 3.4 aadiiissrnhaneuninmeiuy P2 Fudumisnes
EPF10K20TC144
PS/2 Port EPF10K20 PS/2 Port EPF10K20
Pin Name Pin Number Pin Name Pin Number
DATA 142(I/O,NWS) CLK PS2 141(I/O,NSR)

: v o d v o
ﬂ1§1~1ﬁ 35 ﬂ"J'l‘N?ﬂJ‘WMﬁiZ“i]ﬁﬂﬂu!ﬁﬂ!ﬂﬂéllﬂﬂ Centronics Port ﬂﬂﬂlllﬂﬁ\‘l‘lﬂ‘“ﬂﬂ

EPF10K20TC144
Centronics Port EPF10K20 Centronics Port EPF10K20
Pin Name Pin Number Pin Name Pin Number
DBO 7(1/0,CLKUSR) /LE/CR 18(1/0)
DBI1 8(1/0) /INITIALIZE 19(I/0)
DB2 9(1/0) /SLIN 20(1/O)
DB3 10(1/0) /ERROR 21(I/0)
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Centronics Port EPF10K20 Centronics Port EPF10K20
Pin Name Pin Number Pin Name Pin Number
DB4 11(1/0,RDBUSY) SLCT 22(1/O)
DB5 12(I/0) PE 23(1/0)
DB6 13(I/0) /ACK 26(1/0)
DB7 14(I/0,INTDONE) BUSY 27(1/0)
/STROBE 17(1/0) = =

A s o d 1 [y S Aaa v o 1
M1319N 3.6 ﬂ’mJmmuﬁ5::1«mmmstmm:gt:g]m@maamﬂumma AUAURUIVIVBI

EPF10K20TC144

Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number
Clock200k 102(1/0) ADC4 97(1/0)

ADCO 101(1/0) ADCS 96(1/0)

ADCI1 100(1/0) ADC6 95(I/0)

ADC2 99(1/0) ADC7 92(1/0)

ADC3 98(1/0) = =

d' v o d ! L aa | e o 1
aA1319Nn 3.7 ﬂamauwuﬁszmnamsuﬂmammmmﬂemﬂuamaan AU HIVIVUDT

£

EPF10K20TC144
Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number
DACO 91(I/O) DAC4 87(1/0)
DACI 90(I/0) DACs5 86(1/0)
DAC2 89(1/0) DAC6 83(1/0)
DAC3 88(1/0) DAC7 82(I/0)
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@1an 3.8 mmt‘i’uﬁ’uﬁsminnmmhﬂﬂa1u§1 fuRurHInves

EPF10K20TC144
Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number

/OE 41(I/0) ADI11 64(1/0)
/WE 42(1/0) ADI10 65(1/0)
DM7 43(I/O) AD9 67(1/0)
DM6 44(1/0) ADS 68(1/0)
DMS5 46(1/0) AD7 69(1/0)
DM4 47(1/0) AD6 70(1/0)
DM3 48(1/0) ADS 72(1/0)
DM2 49(1/0) AD4 73(1/0)
DM1 51(1/0) AD3 78(1/0)
DMO 59(1/0) AD2 79(1/0)

AD14 60(I/0) ADI1 80(1/0)

ADI13 62(1/0) ADO 81(1/0)

ADI2 63(1/0) ¢ =

M 3.9 anudniussznheadadnana-ddesdy fudiumitnves
EPF10K20TC144
Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number

SW1 56(Ded.Input) SwW2 54(Ded.Input)
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AT 3.10 ANUTURUEITHIIANTIAT 8 T AURIHHINVD

EPF10K20TC144
Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number
DSWO 28(I/0) DSw4 32(1/0)
DSW1 29(1/0) DSWS5 33(1/0)
DSW2 30(1/0) DSW6 36(1/0)
DSW3 31(1/0) DSW7 ‘ 37(1/0)

H QL@ & o o
AN 3.1 anuduiussynnglaleanlauas fudmumiamues

EPF10K20TC144
Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number
LEDO 102(1/0) LED4 130(1/0)
LED1 121(1/0) LEDS5S 131(I/O)
LED2 122(I/O0,DEVCLR) LED6 132(1/O)
LED3 128(1/O,DEV_OE) LED7 133(I/0)

4 [ o w o
Vl"li]x‘lﬁ 3.12 mma‘uwuﬁswinamsuamwa 7-Segment 4 ¥ian ﬂ‘i]ﬂ“ﬂ'ﬁ!'\‘l‘ln‘llﬂﬂ

EPF10K20TC144
Circuit EPF10K20 Circuit EPF10K20
Pin Name Pin Number Pin Name Pin Number
SegA 109(/0,DATA1) SegG 116(I/0,DATAT)
SegB 110(I/0,DATA2) SegDOT 117(I/0)
SegC 111(I/0,DATA3) CM1 118(I/0)
SegD 112(I/0,DATA4) CM2 119(I/0)
SegE 113(I/O,DATAS) CM3 39(1/0)
SegF 114(I/O,DATAG) CM4 38(1/0)
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M3eh 3.13 anudaiussznnalugassadiames Mudumunves

EPF10K20TC144
Circuit EPF10K20
Pin Name Pin Number

Osc 55(Global CLK)
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Source Code vadlilsunsumiugumsniinu

1. dulilsunsumunieyaueaniugumsnau
1.1 laJsunsu READ_PS2

library ieee;

use iece.std logic 1164.all;

use ieee.std logic arith.all;

use ieee.std_logic unsigned.all;

entity read ps2 is
port(keydata :in std_logic;
keyclock :in std_logic;
puredata : out std_logic_vector(7 downto 0);
gotcode : out std_logic);
end;

architecture read_serial of read ps2 is

signal detect : std_logic;

begin

process (keyclock)

variable index : natural range 0 to 7 := 0;
variable count : natural range O to 10 := 0;
begin

if falling_edge(keyclock) then

if count = 10 then -- stop bit
count := 0;
gotcode <="0"; -- wait for next output
detect <="'0";
index = 0;
elsif count = 9 then -- parity bit

count := count + 1;
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gotcode <="'1"; -- output appear

elsif (detect = '0') and (keydata = '0") then -- start bit
count := count + 1;
detect <="'1";

elsif detect = '1' then -- data 8 bit
puredata(index) <= keydata;
count := count + 1;
index = index + 1;

end if;

end if;
end process;

end;

1.2 dauli)sunsu READ_KB
library ieee;
use ieee.std_logic 1164.all;
use ieee.std_logic_arith.all;
use ieee.std logic unsigned.all;
entity read kb is
port(puredata  : instd_logic_vector(7 downto 0);
gotcode  :instd logic;
truedata  : out std logic vector(7 downto 0));
end;

architecture read key of read kb is

signal breakcode : std_logic;
signal data : std_logic vector(7 downto 0);
begin

process (gotcode)
begin

if rising_edge(gotcode) then
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if puredata="11110000" then -- check breakcode
breakcode <="'1";
elsif puredata = data then
if breakcode ="'1' then -- release key
truedata <= puredata;
data <= "00000000";
breakcode <='0";
end if;
else -- puredata <> data condition
_ if breakcode ='0' then
if data = "00000000" then -- press key
data <= puredata;
end if;
else -- handshake key
data <="00000000";
breakcode <='0';
end if;
truedata <= "00000000";
end if}
end if;
end process;

end;

1.3 a3ulisunsu SEPERATE
library ieee;

use ieee.std logic 1164.all;

use ieee.std logic arith.all;

use ieee.std_logic unsigned.all;

entity seperate is

port(truedata  :instd logic vector(7 downto 0);
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gotcode  :instd logic;
font :out std_logic_vector(7 downto 0);
del : out std_logic;
run : out std_logic;

gotdata :out std_logic);
end;
architecture seperate_key of seperate is
begin

process (gotcode)

begin
if falling_edge(gotcode) then
case truedata is -- Bksp Enter Esc
when "01100110" => font <= "00000000";gotdata <= '1";del <= 'l'; -- enable del-process
when "01011010" => font <= "00000000";gotdata <="1'";run <= '1'; -- enable run-process
when "01110110" => font <= "00000000";gotdata <= '1';run <= "'0'; -- disable run-
process

-- Spacebar
when "00101001" => font <= "00101001";gotdata <= "1';del <="'0";

- A-Z
when "00011100" => font <= "00011 100";gotdata <= '1";del <= '0";
when "00110010" => font <= "00110010";gotdata <= '1";del <= '0';
when "00100001" => font <="00100001";gotdata <= '1';del <='0";
when "00100011" => font <= "00100011";gotdata <= '1";del <= '0';
when "00100100" => font <= "00100100";gotdata <= '1;del <=0
when "00101011" => font <= "00101011";gotdata <= '1";del <= '0';
when "00110100" => font <= "00110100";gotdata <= '1';del <= '0";
when "00110011" => font <= "0011001 1";gotdata <= '1";del <="'0";
when "01000011" => font <= "01000011";gotdata <= '1';del <='0";
when "00111011" => font <="00111011";gotdata <= '1';del <= "0
when "01000010" => font <= "01000010";gotdata <= '1';del <= ‘04
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when "01001011" => font <=

"01001011";gotdata <="1";del <="'0";

when "00111010" => font <= "00111010";gotdata <= '1";del <="'0';

when "00110001" => font <=
when "01000100" => font <=
when "01001101" => font <=
when "00010101" => font <=
when "00101101" => font <=
when "00011011" => font <=
when "00101100" => font <=
when "00111100" => font <=
when "00101010" => font <=
when "00011101" => font <=
when "00100010" => font <=
when "00110101" => font <=

when "00011010" => font <=

when others => font <= "00000000";gotdata <="'0";del <="0';

-- reset when "00000000"
end case;
end if}
end process;

end;

1.4 aaullsunsu DEL_DATA
library ieee;

use ieee.std_logic 1164.all;

use ieee.std logic arith.all;

use ieee.std logic unsigned.all;
entity del_data is

port(clk : in std_logic;

out data :instd logic vector(10 downto 0);

"01001101";gotdata <="1";del <=
"00010101";gotdata <= "'1";del <=
"00101101";gotdata <="'1";del <=
"00011011";gotdata <="1";del <=
"00101100";gotdata <= '1";del <=
"00111100";gotdata <= '1";del <=
"00101010";gotdata <= "1";del <=
“00011101";gotdata <="1";del <=
"00100010";gotdata <="'1";del <=
"00110101";gotdata <="1";del <=

"00011010";gotdata <="'1";del <=

"00110001";gotdata <= "1";del <="'0";

"01000100";gotdata <="1";del <="'0";
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del :in std_logic;
run :in std_logic;
width_data : out std_logic_vector(2 downto 0);
in datal :outstd logic vector(10 downto 0);
in_addrsl :outstd logic vector(4 downto 0);
wel : out std_logic;
del on : out std_logic);

end;

architecture delete_data of del data is

signal del done ; std_logic;

signal addrs : std_logic vector(4 downto 0) :="10010";
signal data : std logic_vector(10 downto 0);

begin

process (clk)

variable step 5 natural range 0 to 3;

variable delay ; natural range 0 to 3;

begin

if rising_edge(clk) then
if (del ='1") and (run ='0") and (del done ='0") then
-- delete signal appear and no run signal
if step = 0 then
if delay = 3 then
data <= out_data;
step :=1;
delay := 0;
else
del on <='1";
wel <='0"
in_addrsl <= addrs;

delay := delay + 1;

-- read data from memory

-- delay from transfering data

-- enable memory
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end if;,
elsif step = 1 then -- check have data in this address
if data = "00000000000" then
if addrs = "00000" then

step ==2;
else
addrs <= addrs - '1"; -- decrease address
step :=0;
end if;
else
step := 2;
end if;
elsif step =2 then -- found recent data has pressed
width: foriin0 to 2 loop -- transfer widths 3 bit
width data(i) <= data(i);
end loop width;

in_addrsl <= addrs;

in_datal <= "00000000000"; -- delete recent data
wel <='1%;
step == 3;

else -- disable memory

del done <="1";
del on <='0";
end if;
elsif del ='0' then -- no delete signal(reset)
addrs <="10010";
del done <="'0";
step :=0;
end if;
end if;
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end process;

end;

1.5 gaulilsunsu BLK DATA
library ieee;

use ieee.std_logic 1164.all;

use ieee.std logic arith.all;

use ieee.std_logic unsigned.all;

entity blk data is

port(clk : in std_logic;

width data : in std logic vector(2 downto 0);
font :in std_logic vector(7 downto 0);
del on :in std logic;

del : in std_logic;

run :1n std_logic;

gotdata : in std logic;

width : out std_logic_vector(2 downto 0);
ins_data :out std_logic_vector(7 downto 0);
ins : out std_logic;

width max : out std_logic_vector(6 downto 0));

end;

architecture block data of blk_data is

signal got done : std_logic;

signal delete : std logic;

signal add width : std_logic_vector(2 downto 0);
signal width now : std logic_vector(6 downto 0);
begin

process (clk)
variable step : natural range O to 1;

begin
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if rising_edge(clk) then
if (del on ='0") and (delete = '1") then -- have delete process
if step =1 then -- sending new widths
width max <= width_now;
delete <='0";
got_done <="1"
step :=0;
else -- change widths
width now <= width now - width_data;
step == 1;
end if;
elsif (gotdata ="'1') and (run ='0") and (got_done = '0") then
-- having data and no run signal
if del ='1" then -- check delete signal
delete <="'1;
got done <="'1";
elsif step = 0 then --read data
if font = "00000000" then -- no data to insert
add_width <="000";
got _done <="'1;
elsif font = "01000011" then -- data has 3 columns
add width <="100";
width now <= width now + "100";
elsif (font ="00111011") or (font = "00011011") then
-- data has 4 columns
add width <="101";
width now <= width now + "101";
else -- data has 5 columns
add width <="110";

width now <= width now + "110";
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end if;
step :=1;
else -- pass data
if width_now > "1010001" then
-- widths is over
width now <= width_now - add_width;
else -- widths is okay
width <= add_width;
ins_data <= font;
width max <= width now;-- sending widths in now
ins <="1'; -- enable insert process
end if;
got _done <='1";
end if;
elsif gotdata ='0' then --no data come
ins <='0";
got_done <='0";
step :=0;
end if;
end if;
end process;

end;

1.6 aulisunsu INS_DATA
library ieee;

use ieee.std_logic 1164.all;

use ieee.std_logic_arith.all;

use ieee.std_logic unsigned.all;

entity ins_data is
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port(clk :in std_logic;

out data :instd logic vector(10 downto 0);

width : in std_logic_vector(2 downto 0);
ins_data  :instd logic vector(7 downto 0);
ins :in std_logic;

in_data2 :outstd logic vector(10 downto 0);
in_addrs2 :outstd logic_vector(4 downto 0);
we2 : out std logic;
ins_on : out std_logic);

end;

architecture insert data of ins_data is

signal ins done : std logic;

signal addrs : std_logic vector(4 downto 0);
signal data : std_logic_vector(10 downto 0);
begin

process (clk)

variable step : natural range 0 to 3;

variable delay : natural range 0 to 3;

begin

if rising_edge(clk) then

if (ins ='1") and (ins_done = '0') then -- insert signal appear
if step =0 then -- read data from memory

if delay = 3 then -- delay from transfering data
data <= out_data; .
step :=1;
delay := 0;
else
ins_on <="'1% -- enable memory
we2 <="0";

in_addrs2 <= addrs;
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delay := delay + 1;
end if;
elsif step = 1 then -- check non-data in this address

if data = "00000000000" then

step == 2;
clse
addrs <= addrs +'1% -- increase address
step := 0;
end if}
elsif step = 2 then -- write data in this address

in_addrs2 <= addrs;
in_data? <= ins_data & width;
-- write data 8 bit and its width 3 bit
we2 <="1";
step := 3;
else -- disable memory
ins_done <="'1";
ins_on <="'0";
end if;
elsif ins = '0' then -- no insert signal(reset)
addrs <="00000";
ins_done <="'0";
step :=0;
end 1f;
end if;
end process;

end;
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1.7 aaulisunsy RAM
library ieee;
use ieee.std logic 1164.all;
package ram_constants is
constant data_width : integer := 11;
constant addr_width : integer = 5;
end ram_constants;
library ieee;
use ieee.std logic 1164.all;
library Ipm;
use Ipm.lpm_components.all;

entity ram is

port(clk :in std_logic;
in_datal :in std_logic vector(10 downto 0);
in addrsl : in std_logic vector(4 downto 0);
wel :in std logic;
del on : in std logic;
in_data2 :in std _logic_vector(10 downto 0);
in_addrs2 :in std _logic_vector(4 downto 0);
we2 :in std_logic;
ins_on :in std_logic;
in_addrs3 :in std_logic_vector(4 downto 0);
we3 :in std_logic;
out_data : out std_logic_vector(10 downto 0);
display : out std_logic);

end;

architecture memory of ram is
signal in_data : std_logic_vector(10 downto 0);
signal in_addrs : std_logic vector(4 downto 0);

signal we : std_logic;
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begin

inst_1:1lpm ram_dq

generic map (Ipm_widthad => 5,lpm_width => 11,lpm_outdata => "unregistered")

port map (data => in_data, address => in_addrs, we => we,

inclock => clk, q => out_data);
process(clk)
begin
if rising_edge(clk) then
if del on="1" then
display <="'0";
in data<=in_datal;
in_addrs <=1in addrsl;
we <=wel;
elsif ins_on="1" then
display <="0";
in_data <= in data2;

in_addrs <= in_addrs2;

we <= we2;
else
display <="1";
in_addrs <= in_addrs3;
we <=we3;
end if;

end if;
end process;

end;

1.8 a3ulysunsu MODE
library ieee;

use ieee.std_logic 1164.all;

-- enable memory to delete data

-- disable display part

-- enable memory to insert data

- disable display part

-- enable memory to receive data

-- enable display part
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use ieee.std_logic arith.all;

use ieee.std_logic unsigned.all;

entity mode is

end;

port(aclk :in std_logic;
run :in std_logic;
display :in std_logic;
data :in std_logic_vector(7 downto 0);
width :in std_logic vector(2 downto 0);
width_max :instd_logic_vector(6 downto 0);
reset : out std_logic;
rcv : out std logic;
enable : out std_logic;
in_font :out std_logic vector(7 downto 0);
in_width : out std_logic vector(2 downto 0));

architecture display mode of mode is

signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal
signal

signal

initial std logic; -- check for arriving in the first column for each word
empty std_logic; -- check for end of data arriving in the last column
full std_logic; -- check for arriving in first column

rcvl std_logic;

first std_logic;

widths : std_logic_vector(6 downto 0); -- width of space

count std_logic_vector(6 downto 0); -- count width of space
widthO : std_logic_vector(2 downto 0); -- count width of data
widthl : std logic_vector(2 downto 0);

cwidth : std logic_vector(2 downto 0);

cwidth2 : std_logic_vector(2 downto 0);

max_width : std logic_vector(6 downto 0); -- maximum width of output
max_term : std logic_vector(4 downto 0); -- number of data in memory
term std logic vector(4 downto 0);  -- count number of data in memory
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signal terml : std_logic_vector(4 downto 0);
signal run clk : std_logic_vector(1 downto 0);
signal run clk2  : std_logic_vector(5 downto 0);
signal run_clk3 : std_logic_vector(5 downto 0);
signal run clk4 : std logic vector(5 downto 0);
begin

process (aclk)

variable step : natural range 0 to 4;
variable step2 natural range 0 to 3;
variable delay : natural range O to 2;
begin

if rising_edge(aclk) then

if display ='1' then -- display signal appear
if (run ='1') and (initial = '1') then -- initial case for dynamic mode
widths <= "1010000";  -- (determine initial value)
reset <="'1";
rcv <='0";
revl <='1%

enable <="'0";

initial <='0";
cmpty <=0
full <='0';

count <= "0000000";
widthO <= "000";

widthl <="000";

cwidth <= cwidth2;
max_width <= "0000000";
term <= "00000";

term1 <= "00000";

run_clk <="00";
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run_clk2 <="000000";
run_clk3 <= "000000";
run_clk4 <= "000000";
step := 0;
step2 = 0;
delay = 0;

elsif (run ='0") and (initial = '0") then -- initial case for static mode
widths <= "0000000";  -- (determine initial value)
reset <='1";
rcv <='0';
rcvl <='04
enable <='0";
initial <="1";
empty <=0
full <= 04
first <='0;
count <= "0000000";
width0 <= "000";
widthl <= "000";
cwidth <="000";
cwidth2 <= "000";
max_width <= "0000000";
term <= "00000";
term1 <= "00000";
run_clk <="00";
run_clk2 <= "000000";
run_clk3 <= "000000";
run_clk4 <="000000";
step = 0;

step2 :=0;
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delay := 0;
elsif max_width = "1010001" then -- case for last column in output
if run ="'1" then
if widths = "0000000" then
else widths <= widths - '1";
end if;
else max_term <=term - 'l";
end if;
in_font <= "00000000";
reset <="'1"
rcvl <='0';
width0 <="000";
max_width <= "0000000";
enable <='0"
empty <=0
full <='0";
term <= "00000";
run_clk2 <= "000000";
run_clk3 <= "000000";
step = 0;
step2;7—=0;
delay :=0;
elsif step = 0 then -- the first step
if run ='0' then widths <="1010001" - width max;
end if;
reset <="'0;
step == 1;
elsif step = 1 then -- the second step(check the first column)
if widths = "0000000" then -- data for the first column in output

if delay = O then
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rcv <="1";
delay = 1;

elsif delay = 1 then

rcv <="'0";
delay = 2;
else
rcv <="'1"
if un="1' then
full <="'1%
step :=4; -- move to special step
step2 :=0;
else step :=3;
end if; delay :=0;
end if;
else -- space for the first column in output
if run ='0' then
widths <= widths - 1;
step = 2;
else step :=4; -- move to special step
step2 = 3;
run_clk2 <="101100";
end if;
rev <="'1%
end if;
elsif step = 4 then -- special step for dyanamic mode

if step2 = 0 then
rcv <="'0"; step2 :=1;
ifrun_clk ="10" then
if widthl = cwidth then

-- check for equal to the last width of data
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if term1 = max_term then
-- check for equal to the last word
initial <="'1";
else
-- case for space(between words) arriving
run_clk4 <=run_clk4 + "10";
width]l <= "000";
terml <= terml + 'l";
first <="'0";
end if;
else widthl <= width1 + '1";
end if;
else run_clk <=run clk +'1"
end if;
elsif step2 = 1 then -- case for ignore previous words
if run_clk2 = run_clk4 then
rev <="'0';
step2 := 2;
else rcv]l <= not(revl);
rcv <=rcvl;
run_clk2 <=run clk2 +'1';
end if;
elsif step2 = 2 then -- case for determine delay
run_clk?2 <="101000" - run_clk4;
step2 :=3;
else -- delay time for equal cycle
ifrun_clk3 =run_clk2 then
if (full ='1') then
ifrun_clk="01" then

enable <="'1";
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in_font <= "00000000";
end if;
step := 3;
else step :=2;
end if;
else run_clk3 <=run_clk3 + '1%;
end if;
end if}
widthO <= width1;

term <= term1;

elsif step = 2 then -- the third step(sending space)
enable <='1';  -- enable decode data
if count = widths then -- next word is data
rev/ss1Y

in_font <= "00000000";
in_width <= widthO;
max_width <= max_width +'1";
term <= term + '1";
step == 3;
count <= "0000000";
else -- next word is space
rcv <='0";
in_font <= "00000000";
in_width <= widthO0;
max_width <= max_width +'1";
count <= count + '1';
end if;
else -- the fourth step(sending data)
enable <="'1";

if empty ='1" then



MNANUIN AN - U

in_font <= "00000000";
widthO <= "000";
elsif (run ='1") and (max_width = "1010000") then
in_font <= "00000000";
width0O <= "000";
elsif widthO = width then -- send space between words
if (run ='1") and (term = max_term) then
empty <=1
end if;
if first ='0' then
if run ="'0' then
cwidth2 <= width;
else cwidth <= width;
end if; first <="'1";
end if;
rev <="'1%
in_font <="00000000";
widthO <= "000";
term <=term + '1';
else -- send data with its column
rcv <="'0";
in_font <= data;
in_width <= width0;
widthO <= widthO + '1";
end if; max width <= max_width + '1";
end if;
else -- no display signal(reset)
widths <= "0000000";
reset <="'1";

rcv <='0";
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revl <='0";

enable <='0';

initial <='0";

empty <="0';

full <='0",

count <= "0000000";
width0 <= "000";
width1 <="000";
cwidth <="000";
cwidth2 <= "000";
max_width <= "0000000";
term <= "00000";
terml <= "00000";
run_clk <="00";
run_clk2 <= "000000";
run_clk3 <="000000";
run_clk4 <= "000000";

step :=0;
step2 :=0;
delay :=0;

end if;
end if;
end process;

end;

1.9 auldsunsy RCV_DATA
library ieee;

use ieee.std logic 1164.all;

use iece.std logic arith.all;

use ieee.std_logic unsigned.all;
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entity rcv_data is
port(clk

out data
reset
rcv
in_addrs3
we3
data
width

end;

: in std_logic;

:in std_logic_vector(10 downto 0);
: in std_logic;

: in std_logic;

:out std_logic vector(4 downto 0);
: out std_logic;

: out std_logic_vector(7 downto 0);

: out std_logic_vector(2 downto 0));

architecture recieve data of rcv_data is

signal rev_done
signal addrs
signal data0
signal widthO
begin

process (clk)

variable step
variable delay
begin

if rising_edge(clk) then

std logic;
std_logic_vector(4 downto 0);
std_logic_vector(7 downto 0);

std logic vector(2 downto 0);

natural range O to 1;

natural range 0 to 3;

if (rev ="'1") and (rcv_done ='0") and (reset = '0') then

if step =

0 then

we3 <="'0";

in_addrs3 <= addrs;

delay := delay + 1;

if delay = 3 then
step = 1;
delay := 0;

end if;

-- receive signal appear

-- receive data from memory

-- delay for transfering data



MARUIN N - W

-- sending data

-- transfer widths of data

widthO(i) <= out_data(i);

-- transfer data

data0(j-3) <= out_data(j);

else
width 0: foriinO0 to 2 loop
end loop width_0;
data O: forj in 3 to 10 loop
end loop data_0;
addrs <= addrs +'1";
rev_done <="'1";
data <= data0;
width <= widthO - '1%
end if;

elsif reset ="'1' then
addrs <= "00000";
rcv_done <="'0';
delay = 0;
step :=0;

elsif rev ='0' then
rcv_done <='0';
delay :=0;
step :=0;

end if;

end if;
end process;

end;

1.10 aaulilsunsy DIV1O
library ieee;
use ieee.std logic 1164.all;

use ieee.std logic_arith.all;

-- increase address

-- return to first address

-- no recieve signal(reset)



MARUIN N - W

use ieee.std_logic unsigned.all;
entity div10 is
port (clk : in bit;
clk 10 : out bit);
end;
architecture div10_clk of div10 is
begin
Process (clk)
variable count  : integer range 0to 4 := 0:
variable change : bit :='0";
begin
if clk'event and clk ='1' then
if count = 4 then
change := not(change);
count :=0;

else count :=count + 1;

end if;

clk 10 <= change;

end if;

end process;

end;

1.11 a3uly/sunsu DECODE
library ieee;

use ieee.std_logic 1164.all;
use ieee.std logic arith.all;

use ieee.std_logic unsigned.all;

entity decode is

port(aclk :in std_logic;
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enable :in std_logic;
in_font :in std_logic vector(7 downto 0);
in_width :instd logic vector(2 downto 0);
in light :outstd logic vector(6 downto 0);
enable2  :outstd logic);
end;
architecture decode data of decode is
begin
process(aclk)
begin
if rising_edge(aclk) then
if enable ='1' then -- enable signal appear
case in_font is
when "00011100" => - A
case in_width is
when "000" =>in light <="0111111";
when "001" =>in_light <= "1001000";
when "010" =>in_light <= "1001000";
when "011" => in_light <="1001000";
when others =>in_light <="0111111";
end case;
when "00110010" => -B
case in_width is
when "000" =>in_light <="1111111";
when "001" =>in_light <= "1001001";
when "010" => in_light <= "1001001";
when "011" => in_light <= "1001001";
when others => in_light <="0110110";
end case;

when "00100001" => -C
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case in_width is

when "000" => in_light <= "0111110";
when "001" => in_light <= "1000001";
when "010" => in_light <= "1000001";
when "011" => in_light <= "1000001";

when others => in_light <="0100010";

end case;

when "00100011" => -D

case in_width is

when "000" => in_light <="1111111";
when "001" =>in_light <="1000001";
when "010" =>in_light <= "1000001";
when "011" =>in_light <="1000001";

when others => in_light <="0111110";

end case;

when "00100100" => -XE

case in_width is

when "000" =>1in light<="1111111";
when "001" => in_light <="1010001";
when "010" =>in_light <="1010001";
when "011" => in_light <="1010001";

when others => in_light <="1000001";

end case;

when "00101011" => =iE

case in_width is

when "000" =>in_light <="1111111";
when "001" =>in_light <= "1010000";
when "010" => in_light <="1010000";
when "011" =>in_light <= "1010000";

when others => in_light <= "1000000";
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end case;

when "00110100" => -G

case in_width is

when "000" =>in_light <="0111110";
when "001" => in_light <= "1000001";
when "010" =>in_light <= "1001001";
when "011" =>in light <= "1001001";

when others =>in_light <= "0101110";

end case;

when "00110011" => % 2

case in_width is

when "000" =>in_light <="1111111";
when "001" =>in_light <="0001000";
when "010" => in_light <= "0001000";
when "011" =>in light <= "0001000";

when others => in light <="1111111";

end case;

when "01000011" => — ]

case in width is

when "000" => in_light <= "1000001";
when "001" =>in_light <="1111111";

when others => in_light <= "1000001";

end case;

when "00111011" => =5

case in_width is

when "000" =>in_light <= "0000010";
when "001" => in_light <= "0000001";
when "010" =>in_light <= "0000001";

when others => in_light <="1111110";

end case;
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when "01000010" => -K

case in_width is

when "000" =>in_light <="1111111";
when "001" =>in_light <= "0001000";
when "010" =>in_light <= "0010100";
when "011" =>in_light <= "0100010";

when others => in_light <= "1000001";

end case;

when "01001011" => --L

case in_width is

when "000" =>in light <="1111111";
when "001" =>in_light <= "0000001";
when "010" => in_light <= "0000001";
when "011" =>in_light <= "0000001";

when others => in_light <= "0000001";

end case;

when "00111010" => -M

case in_width is

when "000" =>in_light <="1111111";
when "001" =>1in_light <= "0100000";
when "010" =>in_light <="0011000";
when "011" => in_light <= "0100000";

when others => in_light <="1111111",;

end case;

when "00110001" => -N

case in_width is

when "000" => in_light <= "1111111";
when "001" => in_light <= "0010000";
when "010" => in_light <= "0001000";

when "011" =>in_light <= "0000100";
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when others =>in_light <="1111111";
end case;
when "01000100" => -0
case in_width is
when "000" =>in_light <="0111110";
when "001" => in_light <= "1000001";
when "010" => in_light <= "1000001";
when "011" =>in_light <= "1000001";
when others => in_light <="0111110";
end case;
when "01001101" => -
case in_width is
when "000" =>in_light <="1111111";
when "001" =>in_light <= "1001000";
when "010" => in_light <= "1001000";
when "011" =>in_light <="1001000";
when others => in_light <= "0110000";
end case;
when "00010101" => -Q
case in_width is
when "000" =>1in_light <="0111110";
when "001" => in_light <= "1000001";
when "010" =>in_light <= "1000101";
when "011" =>in_light <= "1000010";
when others => in_light <="0111101";
end case;
when "00101101" => -R
case in_width is
when "000" =>1in_light <="1111111",

when "001" => in_light <= "1001000";
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when "010" => in_light <="1001100";
when "011" => in_light <="1001010";
when others => in_light <="0110001";
end case;
when "00011011" => -8
case in_width is
when "000" =>in_light <="0110001";
when "001" => in_light <="1001001";
when "010" => in_light <="1001001";
when others => in_light <="1000110";
end case;
when "00101100" => b
case in_width is
when "000" => in_light <= "1000000";
when "001" =>in_light <= "1000000";
when "010" =>in light <="1111111";
when "011" => in_light <="1000000";
when others =>1n_light <= "1000000";
end case;
when "00111100" => -U
case in_width is
when "000" =>in_light <="1111110";
when "001" =>in_light <= "0000001",
when "010" =>in_light <= "0000001";
when "011" =>in_light <= "0000001";
when others => in_light <="1111110";
end case;
when "00101010" => -V
case in_width is

when "000" =>in_light <="1111100";
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when "001" => in_light <= "0000010";
when "010" => in_light <= "0000001";
when "011" =>in_light <= "0000010";

when others => in_light <="1111100";

end case;
when "00011101" =>

case in_width is

when "000" =>1in light <="1111110";
when "001" =>in_light <= "0000001";
when "010" => in_light <="0001110";
when "011" =>in_light <= "0000001";

when others =>in_light <="1111110";

end case;
when "00100010" =>

case in_width is

when "000" => in_light <="1100011";
when "001" =>in_light <="0010100";
when "010" =>1in_light <= "0001000";
when "011" => in_light <="0010100";

when others =>in_light <="1100011";

end case;
when "00110101" =>

case in_width is

when "000" => in_light <= "1110000";
when "001" => in_light <= "0001000";
when "010" => in_light <= "0000111";
when "011" => in_light <= "0001000";

when others =>in_light <="1110000";

end case;

when "00011010" => L



MNARUIN D - 1

case in_width is
when "000" => in_light <= "1000011";
when "001" => in_light <= "1000101";
when "010" =>in_light <="1001001";
when "011" =>in_light <="1010001";
when others => in_light <="1100001";
end case;
when others =>
-- Space("00000000") and Spacebar("00101001")
in_light <= "0000000";
end case;
enable2 <="'1"; -- enable display to output
else -- no enable signal(reset)
in_light <= "0000000";
enable2 <="'0"; -- disable display to output
end if;
end if;
end process;

end;

1.12 @aulsunsy DISPLAY
library ieee;
use ieee.std_logic 1164.all;
use ieee.std_logic arith.all;
use icee.std_logic unsigned.all;
entity display is
port(aclk : in std_logic;
in_light  :instd logic vector(6 downto 0);
enable2  :instd logic;

en_decoder : out std_logic_vector(4 downto 0);



il

MARUIN N -
decoder  :outstd logic vector(3 downto 0);
light :out std_logic_vector(6 downto 0));

end;
architecture display_output of display is

signal en_decoder0  :std logic vector(4 downto 0) := "01111";

signal decoderQ : std_logic vector(3 downto 0);
signal light0 : std_logic_vector(6 downto 0);
begin

process(aclk)

begin

if rising_edge(aclk) then
if enable2 ='1' then -- enable signal appear
light0 <=1in_light;
if decoder0 ="1111" then
decoder0 <= "0000";
case en_decoder0 is -- shift dotmatrix
when "01111" => en_decoder0 <="10111";
when "10111" =>en_decoder0) <="11011";
when "11011" =>en_decoder0 <="11101";
when "11101" =>en_decoder0 <="11110";
when others => en_decoder0 <="01111";
end case;
else decoder0 <= decoder0 + '1'; -- shift column of dotmatrix
end if;
en_decoder <=en_decoder0;
decoder <= decoder0;
light <= light0;
else -- no enable signal(reset)
en_decoder0 <="01111";
decoder0 <="1111";
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light0 <= "0000000";
light <= "0000000";

end if;

end if;
end process;

end;
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Philips Semiconductors

Product specification

Octal buffer/line driver; 3-state

74HC/HCT541

FEATURES The 74HC/HCTS541 are octal non-inverting buffer/line
drivers with 3-state outputs. The 3-state outputs are

e Non-inverting outputs
e Output capability: bus driver

controlled by the output enable inputs OE and OEj.
A HIGH on OE,, causes the outputs to assume a high

e Icc category: MSI impedance OFF-state.
. The “541" is identical to the “540" but has non-inverting
outputs.
GENERAL DESCRIPTION
The 74HC/HCT541 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.
QUICK REFERENCE DATA
GND=0V; Tamp =25°C; t,=t=6ns
TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
tPHL/ tPLH propagation delay A, to Yy, CL=15pF;Vec=5V 10 12 ns
Ci input capacitance 3.5 8.8 pF
Cep power dissipation capacitance per buffer | notes 1 and 2 37 39 pF
Notes

1. Cppis used to determine the dynamic power dissipation (Pp in pW):
Pp = Cpp x Vo2 x fi + X (CL x Vee? x fo) where:
f; = input frequency in MHz
fo = output frequency in MHz
¥ (CL x V2 x fp) = sum of outputs
CL= outbut load capacitance in pF
Ve = supply voltage in V

For HC the condition is Vi = GND to V¢
For HCT the conditionis Vi =GND to Ve - 1.5V

N

ORDERING INFORMATION
See “74HC/HCT/HCU/HCMOS Logic Package Information’.

December 1990 2
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Philips Semiconductors Product specification
Octal buffer/line driver; 3-state 74HC/HCT541
PIN DESCRIPTION
PIN NO. SYMBOL NAME AND FUNCTION
1,19 OE4, OE; output enable input (active LOW)
2,3,4,56,7,8,9 Agto A7 data inputs
10 GND ground (0 V)
118,17, 16, 15, 14, 13, 12, 11 Yoto Y7 bus outputs
1 20 Vee positive supply voltage
2 4o Yo 18
OF, E U E Vec = MR o A
== A BTN £
Ao E E °E2 y Az Yz S l l_a
~ 5] 18] Yo n ﬁ o) >
A E 3:7] Y, S—j ?——-15 __:___1 v‘_li
Ag Yq - -—1:’—
Aa (& i6] vz T
Ag E 541 Zs] Y3 7l_.>__Y_su —:-_‘ L—:f
! B2 p LIS |15
As E 1] ¥4 Aok AL = -t
Q 7
As E E Ys a7 ¥y ] —
o—j—u 3 | 12
&7 E 12] Yo & | 11
W Ak
GND [10 E Y7 wis 7206767
198771
7Z96766
Fig.1 Pin configuration. Fig.2 Logic symbol. Fig.3 IEC logic symbol.

December 1990
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Philips Semiconductors Product specification
Octal buffer/line driver; 3-state 74HC/HCT541
FUNCTION TABLE
INPUTS OUTPUT
2{4%0 N, Yoj1s — —
g OE;4 OE; Aq Yn
A Y
3§ M B 1{17 L L L L
Al N Y2l L L H H
g X H X z
s{As | N__ Yalss H X X Z
8] A4 { Yajra Notes
11 Ag r{ vs| 13 1. H=HIGH voltage level
i<g L = LOW voltage level
slAs | N Ye|n2 X =don't care
g Z = high impedance OFF-state
olA7f N Y7
s
2119
D

796770

Fig.4 Functional diagram.

ONE BUFFER/LINE DRIVER
Veo
TP e e
Yo
OE,
OE; ‘b : b
Ay v
L’
-
A2 ,.____-_..__.__._.__.__.Yz
— 2=
Ay _._._..._.____..________Y3
— [
N FP————————— —
Y,
- -
e e e e ]
Ag g
p—v i
b e e ——— e
Ag Yg
] +—‘
et e
Bes
EIGHT (DENTICAL CIRCU(TS 7Z96 740

Fig.5 Logic diagram.

December 1990
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Philips Semiconductors Product specification

Octal buffer/line driver; 3-state 74HC/HCT541

DC CHARACTERISTICS FOR 74HC
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications”.

Output capability: bus driver
lcc category: MSI

AC CHARACTERISTICS FOR 74HC
GND =0V, t. =tt=6ns; C_=50 pF

alrmne(SC) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT Vie
+25 —40 to +85 | —40 to +125 ) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
teHl/ tpLH | propagation delay 38 _ 1445 145 18, | NS 2.0 |Fig.6
A to Y, 12 |28 29 85 4.5
10 |20 25 30 6.0
tpzn/ tpzL | 3-state output 55 160 200. 240 |ns 2.0 |Fig.7
enable time 20 |32 40 48 4.5
OEto Y, 16 (27 84 B 41 6.0
tpuz/ tpLz | 3-state output 61 160 200 240 |ns 2.0 |Fig.7
disable time 22 |32 40 48 4.5
OEto Y, 48 _ 127 34 41 6.0
trHu/ ttuw | output transition time 14 |60 75 30 ns 2.0 |Fig.6
5 12 16 18 4.5
4 10 13 15 6.0

December 1990 5
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Product specification

Octal buffer/line driver; 3-state

74HC/HCT541

DC CHARACTERISTICS FOR 74HCT
For the DC characteristics see “74HC/HCT/HCU/HCMOS Logic Family Specifications™.

Output capability: bus driver
lcc category: MSI

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications.
To determine Alcc per input, multiply this value by the unit load coefficient shown in the table below.

INPUT UNIT LOAD COEFFICIENT
OE;4 1.50
OE; 1.00
An 0.70

AC CHARACTERISTICS FOR 74HCT
GND=0V;t. =tt=6ns; C_=50pF

Tamb (°C) TEST CONDITIONS
74HCT
SYMBOL | PARAMETER UNIT Yo
+25 —-40 to +85 | —40 to +125 ) WAVEFORMS
min. | typ. | max. | min. | max. | min. | max.
ter/ tpy | propagation delay 15 |28 35 42" |ns- |45 |Fig6
Anto Y,
tpzu/ tpzL. | 3-state output enable time :
OEtoY, 21\, |33 44 53 ns 4.5 |Fig.7
terz/ trrz | 3-state output disable time :
OEto Y, 20\ | {35 44 53 ns 4.5 |Fig.7
tyHu/ trun | output transition time 5 12 15 18 of 45 |Fige
December 1990 6
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DM74LS154

August 1986
Revised March 2000

4-Line to 16-Line Decoder/Demultiplexer

General Description

Each of these 4-line-to-16-line decoders utilizes TTL cir-
cuitry to decode four binary-coded inputs into one of six-
teen mutually exclusive outputs when both the strobe
inputs, G1 and G2, are LOW. The demultiplexing function
is performed by using the 4 input lines to address the out-
put line, passing data from one of the strobe inputs with the
other strobe input LOW. When either strobe input is HIGH,
all outputs are HIGH. These demultiplexers are ideally
suited for implementing high-performance memory decod-
ers. All inputs are buffered and input clamping diodes are
provided to minimize transmission-line effects and thereby
simplify system design. :

Features
B Decodes 4 binary-coded inputs into one of 16 mutually
exclusive outputs
W Performs the demultiplexing function by distributing data
from one input line to any one of 16 outputs
B Input clamping diodes simplify system design
| High fan-out, low-impedance, totem-pole outputs
W Typical propagation delay
3 levels of logic 23 ns
Strobe 19ns
B Typical power dissipation 46 mW

Ordering Code:

Order Number | Package Number Package Description
DM74LS154WM M24B 24-Lead Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300 Wide
DM74LS154N N24A 24-L ead Plastic Dual-In-Line Package (PDIP), JEDEC MS-010, 0.600 Wide

Devices also avallable in Tape and Reel. Spacify by appending the suffix letter “X™ to the ordaring code.

Connection Diagram
INPUTS ouTRUTS
Vec A B C D G2 Gt 15 14 13 12 11
24 |23 |22 |2 20 ‘19 |18 II7 |18 '15 |‘I4 |13

L

-

TN L
T P RTaE

OuTPUTS

Logic Diagram
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Function Table

1 12 13 14 15
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Absolute Maximum Ratingsote 1)

Note 1: The "Absolute Maximum Ratings® are those values beyond which

Supply Voltage 7V the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined In the Electrical
Input Voltage v Characteristics tables are not g d at the absol ratings.

Operating Free Air Temperature Range 0°Cto +70°C  The “Recommended Operating Conditions" table will define the conditions
Storage Temperature Range —65°C to +150°C o idavceom i

Recommended Operating Conditions

YSISTYLNG

Symbol Parameter Min Nom Max Units
Vee Supply Voltage 4.75 5 5.25 \Y
Vi HIGH Level Input Voltage 2, Vv
Vi LOW Level input Voltage 0.8 \
lox HIGH Level Output Current -0.4 mA
lov LOW Level Output Current 8 mA
Ta Free Air Operating Temperature Q 70 °c

Electrical Characteristics
over recommended operating free air temperature range (unlegs otherwise noted)

Typ
Symbol Parameter Conditions Min Max Units
e (Note 2)
Vi Input Clamp Voltage Vee =Min, | =-18 mA -1.5 \
V, HIGH Level Vee =M, (g = Max
) o o 27 34 v
Output Voltage Vi = Max, Vi =Min
VoL LOW Level Vee = Min, lg = Max 0.25 04
Output Voltage Vi =Max, Vi =Min 0.35 0.5 \
loL=4 mA, Ve = Min 0.25 04
I Input Current @ Max Input Voltage Ve =Max, Vi =7V 0.1 mA
I HIGH Level Input Current Ve =Max, V=27V 20 HA
i LOW Leve! Input Curmrent Vee =Max, V) = 0.4V -0.4 mA
los Short Circuit Output Current Ve = Max (Note 3) =20 -100 mA
lec Supply Current Ve = Max (Nota 4) 9 14 mA

Note 2: All typicals are at Ve = 5V, To =26°C.
Note 3: Not more than one output should be shorted at a time, and the duration should not exceed one second.
Note 4: | is measured with all outputs OPEN and all Inputs GROUNDED.

Switching Characteristics
at Voo =5Vand Ty =25°C

From (lnput) R =2kQ
Symbol Parameter To (Output) C =185 pF C_ =50pF Units
Min Max Min Max
teLH Propagation Delay Time
Data to Qutput 30
LOW-to-HIGH Level Output 3 35 e
tion Delay Ti
et Fropag Vs Data to Output 0 35 =
HIGH-to-LOW Level Output
P tion Delay Time
etk o Strobe to Output 20 25 2
LOW-to-HIGH Level Output
P tion Delay Ti
et opafion oy Stroba to Output 25 35 -
HIGH-to-LOW Level Output

3 www.fairchildsemi.com
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(8)

Pin Name 84-Pin PLCC 144-Pin TQFP 208-Pin PQFP/RQFP
MSELO (2) 31 77 108
MSEL1 (2) 32 76 107
nSTATUS (2) 55 35 52
nCONFIG (2) 34 74 105
DCLK (2) 13 107 155
CONF_DONE (2) 76 2 2
INIT_DONE (3) 69 14 19
nCE (2) 14 106 154
nCEO (2) 75 3 3
nWS (4) 80 142 206
nRS (4) 81 141 204
nCS (4) 78 144 208
CS (4) 79 143 207
RDYnBSY (4) 70 11 16
CLKUSR (4) 73 7 10
DATA7 (4) 5 116 166
DATAG (4) 6 114 164
DATAS (4) 7 113 162
DATA4 (4) 8 112 161
DATAS (4) 9 111 159
DATA2 (4) 10 110 158
DATA1 (4) 11 109 157
DATAO (2), (5) 12 108 156
TDI (2) 15 105 153
TDO (2) 74 4 4
TCK (2) 77 1 1
TMS (2) 57 34 50
TRST (2) 56 (6) 51
Dedicated Inputs 2,42,44, 84 54, 56, 124, 126 |78, 80, 182, 184
Dedicated Clock Pins |1, 43 S65N25 79, 183
DEV_CLRn (3) 3 122 180
DEV_OE (3) 83 128 186
VCCINT 4, 20, 33, 40, 45, 63 |6, 25, 52, 53, 75, |6, 23, 35, 43,76, 77, 106,
93,123 109, 117, 137, 145, 181
VCCIO - 5,24, 45,61, 71, |5,22, 34, 42, 66, 84, 98,
94,115, 134 110, 118, 138, 146, 165,
178, 194
GNDINT 26, 41, 46, 68, 82 16, 57, 58, 84, 21, 33, 49, 81, 82, 123,
103, 127 129, 151, 185
GNDIO - 15, 40, 50, 66, 85, |20, 32, 48, 59, 72, 91,
104, 129, 139 124, 130, 152, 171, 188,
201
No Connect (N.C.) (7)|- - 7,8, 9, 14, 15, 36, 37,
113, 114, 125, 126, 139,
140
Total User I/O Pins |59 102 134

Altera Corporation
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Notes:

(1)
@)
©)
(4)
)
(6)
™

8)
9)
(10)

(11)

(12)

(13)
(14)

(19)

(16)

All pins that are not listed are user I/O pins.

This pin is a dedicated pin; it is not available as a user I/O pin.

This pin can be used as a user /O pin if it is not used for its device-wide or configuration
function.

This pin can be used as a user I/O pin after configuration.

This pin is tri-stated in user mode.

The optional JTAG pin TRST is not used in the 100-pin or 144-pin TQFP package.

To maintain pin compatibility when transferring to the EPF10K10 or EPF10K10A device from any
other device in the 208-pin PQFP or 256-pin FineLine BGA package, do not use these pins as
user l/O pins.

The user /O pin count includes dedicated input pins, dedicated clock pins, and all /O pins.

To maintain pin compatibility when transferring to the EPF10K30 device from any other device in
the 356-pin BGA or 484-pin FineLine BGA package, do not use these pins as user /O pins.

To maintain pin compatibility when transferring to the EPF10K50V device from any other device
in the 484-pin FineLine BGA package, do not use these pins as user /O pins.

To maintain pin compatibility when transferring from the EPF10K100 to the EPF10K70 in the 503-
pin PGA package, do not use these pins as user I/O pins.

This pin shows the status of the ClockLock and ClockBoost circuitry. When the ClockLock and
ClockBoost circuitry are locked to the incoming clock and generate an internal clock, LOCK is
driven high. LOCK remains high if a periadic clock stops clocking. The LOCK function is optional;
if the LOCK output is not used, this pin is a user /O pin.

This pin drives the ClockLock and ClockBoost circuitry.

This pin is the power or ground for the ClockLock and ClockBoost circuitry. To ensure noise
resistance, the power and ground supply to the ClockLock and ClockBoost circuitry should be
isolated from the power and ground to the rest of the device.

To maintain pin compatibility when transferring to the EPF10K100A device from another device
in the 600-pin BGA package, do not use these pins as user /O pins.

The 240-pin QFP packages do not support the MultiVolt I/0 feature so there are no VCCIO pins.

Altera Corporation 2
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ByteBlaster Parallel Port Download Cable Data Sheet

% .- o Searchfor “Cx diguring Multiple FLEX Devices in a FLEX Chain with the
BitBlaster, ByteBlaster, or FLEX Download Cable” in MAX+PLUS II Help.

JTAG Mode For in-system programming and in-circuit reconfiguration in [TAG mode,
the ByteBlaster cable connects to devices on the circuit board via any
standard parallel port. This section discusses the following topics:

B JTAG configuration of a single FLEX 10K device

B JTAG programming of a single MAX 9000, MAX 7000S, or
MAX 7000A device

B JTAG programming and configuration of multiple devices

JTAG Configuration of a Single FLEX 10K Device

The MAX+PLUS I software downloads thc SRAM Obj=ct File (.sof),
created during compilation, directly to the device via the RyteBlaster
cable. Refer to “Software Instructions” on page 312 for more information.
Devices are configured via the JTAG pins: TCK, TMS, TDI, and TDO.
Figure 9 shows how the ByteBlaster cable interfaces with a single

FLEX 10K device. All other I/O pins are tri-stated in this configuration.

Figtiie 9. JTAG Configuraticn o7 a Single FLEX 10K Device

10-Pin Male
Header (Top View)

vcc

Pin 1

GND

ooooo
210000 [T~

Notes:

(') FLEX 10K devices in 144-pin TQFP packages do 1.0t have a TRST pin. Therefore, the TRST pin can be ignored when
using these devices.The nCONFIG, MSEL(, and MSEL1 pins should be connected to support a FLEX configuration
scheme. If only JTAG configuration is used, connect nCONFIG to Vcc, and MSELO and MSELL to ground.

(2) The nCONFIG, MSELO, and MSEL1 pins should be connected to support a FLEX configuration scheme. If only JTAG
configuratior is used, connect nCONFIG to V¢, and MSELO and MSELL1 to ground.

Altera Corporation 309



:l - ~wuByteBlaster Parallel Port
A U =1 D A y

=N : Download Cable

Features B Allows PC users to perform the following functions:
—  Program MAX® 9000 (including MAX 9000A), MAX 7000S, and
MAX 7000A devices
in-system via a standard parallel port
—  Configure FLEX® 10K, FLEX 8000, and FLEX 6000 devices
in-circuit via a standard parallel port

B Provides a fast and low-cost method for in-system programming
B Downloads data from the MAX+PLUS® II development software
B Interfaces with a standard 25-pin parallel port on PCs
B Uses 10-pin circuit board connector, which is identical to that of the
BitBlaster™ serial download cable
Functional The ByteBlaster™ parallel port download cable (ordering code:
. PL-BYTEBLASTER) is a hardware interface to a standard PC parallel port
Desc"p“ on (also known as an LPT port). This cable channels configuration data to

FLEX 10K, FLEX 8000, and FLEX 6000 devices, as well as programming
data to MAX 9000, MAX 7000S, and MAX 7000A devices. Because design
changes are downloaded directly to the device, prototyping is easy and
multiple design iterations can be accomplished in quick succession. See
Figure 1.

Figure 1. ByteBlaster Parallel Port Download Cable

Altera Corporation 299
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ByteBlaster Parallel Port Download Cable Data Sheet

MAKUIN A - 9

Download Modes

The ByteBlaster cable provides two download modes:

B Passive serial (PS) mode—Used for configuring FLEX 10K,
FLEX 8000, and FLEX 6000 devices

B JTAG mode—Industry-standard Joint Test Action Group (JTAG)
boundary-scan test (BST) circuitry (compliant with IEEE Std.
1149.1-1990) implemented for configuring FLEX 10K or
programming MAX 9000, MAX 7000S, and MAX 7000A devices

ByteBlaster Connections

The ByteBlaster cable has a 25-pin male header that connects to the PC
parallel port, and a 10-pin female plug that connects to the circuit board.
Data is downloaded from the PC’s parallel port through the ByteBlaster
download cable to the circuit board via the connections discussed in this

section.

1=

To configure / program 3.3-V devices (e.g., FLEX 10KA and
MAX 7000A devices) using the ByteBlaster cable, connect the
cable’s VCC pin to a 5.0-V power supply and the device to a 3.3-V
power supply. FLEX 10KA and MAX 7000A devices have 5.0-V
tolerant inputs, so the ByteBlaster cable’s 5.0-V output will not
harm these 3.0-V devices. The pull-up resistors should be
connected to the 5.0-V power supply.

ByteBlaster Header & Plug Connections

The 25-pin male header connects to a parallel port with a standard parallel
cable. Table 1 identifies the pins and the download modes.

Table 1. ByteBlaster 25-Pin Header Pin-Outs
Pin JTAG Mode PS Mode
Signal Name Signal Name
2 TCK DCLK
3 ™S nCONFIG
8 TDI DATAO
11 TDO CONF_DONE
13 NC nSTATUS
15 GND GND
181025 GND GND

300
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ByteBlaster Parallel Port Download Cable Data Sheet
AMAKLINH - 8

Figure 2 shows a schematic of the ByteBlaster download cable.

Figure 2. ByteBlaster Schematic
10-Pin Plug Connections

VCC l
_l-*d‘CI

. S
25-Pin Male Header :
. Connections <1

: 7415244 vee
| L
Eoild 1
GND

2 A R5(1)
= . R6(1)
fas SOt e
= i R7(1) g

> B30 S
= 2,10
=10 | e

GND
D12
=
=
—15
—1825 |
GND

Note:
(1) All resistors are 33 Q.

The 10-pin female plug connects to a 10-pin male header on the circuit
board containing the target device(s). Figure 3 shows the dimensions of
the female plug.
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Figure 3. ByteBlaster 10-Pin Female Plug Dimensions

Dimensions are shown in inches. The spacing between pin centers is 0.1 inch.

0.425 Typ.

Color Strip

3 5 7 9
0.250 Typ.
4 6 8 10
0.100 Sq. 0.025 Sa.

R3= = (G b\

Table 2 identifies the 10-pin female plug’s pin names for the
corresponding download mode.

Table 2. ByiteBlaster Female Plug’s Pin Names & Download Modes

Pin JTAG Mode PS Mode
Signal Name Description Signal Name Description
TCK Clock signal DCLK Clock signal
2 GND Signal ground GND Signal ground
3 TDO Data from device | CONFIG DONE |Configuration
control
4 vCcC Power supply vCC Power supply
5 TMS JTAG state nCONFIG Configuration
machine control control
6 NC No connect NC No connect
7 NC No connect nSTATUS Configuration
status
8 NC No connect NC No connect
9 TDI Data to device DATAO Data to device
10 GND Signal ground GND Signal ground

s The circuit board must supply V¢ and ground to the
ByteBlaster cable.

Altera Corporation
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