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4 ADIGHAS, Fi 013 FSBIBR A A B8 SO, SVG SCREARTER . B s
SVG J— R 3 AR AT PR . WP TR AR S0 0. Digital 3A56E 5 AP
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6. Ja ] L%

HIXFE—FMEE, —ATHBHTZMEE. WO E—AAREA 5T, 20 T8 —
A 45,601 TE LS,  IXAE, RoRYED SRR R M. ORI GEY 2T, AR
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B SIENEDAIGE T, RGN R TR S AN B Sl S
B, LU ARE AR RS A NS4, BONSEOE N2, TUENS
B this" B MERHE . 7T IS E00 28500 LB AL RO B TR HE 2 R o R IRAT A 2 e
IEZR AL 58, W LU "this.Bits=int(1);" s, X HH & 1 45402 "long” 287, {HA7 58 2
“int”, KA ZiAE S

PRI, HESR AW S E L . IXFEG IS BT, B s S BRI 4 S5 X
CIRYSiikus “‘args” FBORSEHL . WERFATARAEAN T BB 55, A AT DL A
“this.Bits=int (args. bitWidth) ;”. ZSEILZFR-IXH A "bitWidth" AT, 5kl i%
BRI, THEWE ZSE “bitWidth”: .

MEH S, FIOF RS EETURAE, A A CEHSH P XA LU
A "bitWidth:=5;" i sz T 15 B 7 5 .

"examples/generic” S A — MG TG VB B, HA B AT DL B .

7 AE A AAS S I

WL Digital Sksg s, GEWS H s A 3L 28 W B S AR A B . SEBLX
WK, wTOEE 41T )E 8 Digital:

java -cp Digital.jar CLI test [file to test] [-tests [optional file
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B yH
DA A ) ) LA B

WH

ERBCE, URES. FmEE . /Y. ST A,
JE

ffi | IEEE 91-1984 43
{i 7] IEEE 91-1984 LR E A
2=t
KIE S RINTE S, F S8 A me Ak
%
ik g
B 75 5
DGR S
H e B,
& S,
I FH JE 2y IR A 7 28 A
R, NS BN e A A N s AR
W
78 S
TR F R L.
TR AHAAEDT 508 30 5 SR
e P A Bos THAG R
MRS, KA B AR SR A T RSR,

SR

Ak, MRS RS
[

AL TIE LR %, 0] DUE Y RTER AT s i B e SCHLE .
Java

filiJTljavasg [ S Far SC
ATF15xx Fitter

£,y Microchip(ATMEL)fit15xx.exe < {4 [#) %1%
ATMISP
GH[E)ILWfiftFATMISP-eXG (s, WE G, ATMISP #FmT Lyt A sha s !
Ivﬁﬁﬁiﬁwﬂﬁﬁo&%%%ﬁ%%mﬁﬁmmﬁﬁﬁﬁﬁo
erilog

Icarus verilog ‘223 % 1%
T HAERCE

FFRCE SRR T HEE, WRshsME LR, X FPGA BT 4mfE
SRR (F 43 H)

AR RN, AT BRI/ E 43 T
il MacOS [ FrHif

fiffF CTRL+/c B AR A7 i s
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i FH 455 i ikt
S SEMA SN S8 WIS ARHA ST, eSS FRARE ANRE, X2
R, gl H o ek U A

SR B 8 5 Ay 44 BE T8 2 A6 T HE
Wik, Y- ANREEA EM A, e B o R A REE AL B 3 a4 1 R
HE

BEE i A

2 FLE BB 0 U T T B AT O, 0 = A A G 1 R B AR FE R A I R, X
Se R E AL SO ORAT AR

JeEi 1k

br2s
SZASFIIAATR

I
AR T HUERIN,  FRER AT 1T
gy
N HL I (1 HL I

s

KPR AF RN LA 1 ] R i i
Oscillation detection
Number of gate propagation times at which a oscillation is detected if the circuit has
not stabilized by then.
FHL I B0
FHL I B0 o
TEAR
M BT BRI IR . “Simple” #: F NI R — AN AR AC M, K
A IR RTE —ANMR R A . “Layout” X I E i SR E S AN B
AL BRI T g o B, AT DA T R e 8. “DIL-Chip” #ixK: ]
KA EAGRE AN s g, FA S i AR T 5 e A RN TR A
H e SUBAR
S SVG 1
=i
A TR, RS
B
EIE, 037 B3l e B AL
ROM py %
Fir A A7) ROM rhy py 2%
LEAH B IT R I Bos I S AH
M EIFARE, AL S A ) R T
1 B 5 Bl i {2 s 0 5 1]
M EIFARE, AL S =R R TR B .
DL AR T s I 6 1A
R A BN, LR QR o I & ]
S5 N TNV
EAE(E I B RE, IR B KB, TH IPEDRS 4 2085
18 J5 I TN RE 7 2 A7 4
M5 H—MEH RAM R G R P A7 fif o AL BSR4 RAM YR vIaa e %, [
BEARMEJE B AL BESS o % VAR AL BEAS I3 Bl I g s 2R P A7 fid o o
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FEJF A
FEATT EL T U I i 191 3 0 28k A i 4 PR RE Py SCAF
Use big endian at import.
Use big endian byte order at import.
541 Verilog/VHDL i+ Z 1
iy Verilog/VHDL [}, 2 s, DR BN HUBR 51T, LASEIL T34 5 HL i s
o
Y P
A1 HL
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C AT A
java -cp Digital.jar CLI
test -circ [String] [-tests [String]] [-allowMissingInputs] [-verbose]:

P AP TR R EERIN A s o IRFR S SR AN SO, PR AT SR s
1l

LI
-circ [String(def: )]
FERSCAR SO 4
[-tests [String(def: )]]
U 81 SCAF I SR 44

[-allowMissingInputs(def: false)]

FVF U b B DI b SO . W RAT JUR AT BE R oR 5 8 n] B P T
AR, R

[-verbose(def: false)]
WREE, MERARRN, AR R

svg -dig [String] [-svg [String]] [-ieee] [-LaTeX] [-pinsInMathMode] [-hideTest] [-
noShapeFilling] [-smalllO] [-noPinMarker] [-thinnerLines] [-highContrast] [-monochrome]:

M s G g SVG 3
eI
-dig [String(def: )]
HLIE S 44
[-svg [String(def: )]]

SVG 344
[-ieee(def: false)]

1] |EEE 75
[-LaTeX(def: false)]

fii ) LaTeX #g A& 3eA
[-pinsInMathMode(def: false)]

B S RG], AThRAE Bl A oy 42 i B 25
[-hideTest(def: false)]

el I 451
[-noShapeFilling(def: false)]

ESUNI XN 2%
[-smalllO(def: false)]

i N A 2R g /N e
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[-noPinMarker(def: false)]
R O ML O R A BRIPR T 25 i 2200
[-thinnerLines(def: false)]
Wk, 2l deos t s
[-highContrast(def: false)]
FEANE I SCAS B ok R
[-monochrome(def: false)]
DY
stats -dig [String] [-csv [String]]:
Ol Bk e HE B CSV 3.
g
-dig [String(def: )]
HLE SO 4
[-csv [String(def: )]]

CSV b4, WA A=, #ENEhsHEm .
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TRERISTT, DCEETA A 1Oy 1o AR AR T DA 2 AR, ST
i Hizs. v LS VHDWYerilog.
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In_1
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Whiis A 2
i
out
SR SN RPN
JE
EACIIA
EACITE VA
EYN ARE ¢
B N\ AN BT R N S RSO 7%
(HEZTIIAN
M PE T BRI K N5 5
Jigke
LA AE HL I T PR T A
V7

AL S8 AR B T

1.2. 5AET]

HRAERA A ACAA AR Lk, il 0o HE AT DME R 247 84, IR BT
AL GBS, REPITIZHAREHE. LI VHDLVerilog.
LU
In_1
WHRIEFmA 1
In_2
WHE A 2
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ot
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RIS LR
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EEIVAL
EVE/RE A
By N\ 11 4
NI VAN I I N i A0 RO % -
(HEZEIPN
P B A
ek
LPEAE LIS P (Ve e A1 S5
WY

AL 8 AR 7 T

>

1.3. 817

CHEBIERT, R AR L 1 BRI T DU LA, LA
T EE S . TS VHDLVerilog.
LEIYN
In_ 1
wHEE A 1
In_2
Wz A 2
i

out

Rt
el 8
el 2k 40
YNIRE"
YN ISR S EelL N IRE Y e
BHEL I
VERR T SRR 5
ekt
YL 2 F B O W 1
B

R S8 AR B T
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Do

14, s k7]

BTN T A BRI AN A LT 0, WA 0, iy 1. I
AT 2407 8 28, BERPR eI TR BE 5, AR EHUT AR H . LU A
VHDL/Verilog.
LTI
In_1
wigisEmA L
In_2
B HRN 2
i
out
A SN R
Je 1k
AETTIE
Bl L 2
LPNT R
i N IS, T (A N i 1R i i 2
LR TUN
TR B N
JiE i
A AAE HLE P IR e A
i B

CUELE A2 NTEN N

>

1.5, FrEll]

IR A AR, DR AARSER A 0, A0y 1. R TR, HAT AR
LT GIBE T(A ek B 5Fak C = (A Fal B) sk 0. M AW LUEH 247 54, brt
WP AT I S Eis 5. RS H 2y VHDWVerilog.
LEIYN
In_1
wiEEmA 1
In_2
Wiz A 2
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ot
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RIS LR
JE 1
EEIVAL
EVE/RE A
By N\ 11 4
NI VAN I I N i A0 RO % -
(HEZEIPN
P B A
ek
LPEAE LIS P (Ve e A1 S5
WY

AL 8 AR 7 T

o

16. R

SRR T A . W RLS Y VHDVerilog.
LEIYN
In_ 1
wHEE A 1
In_2
Wiz 2
i
out
SR SN R S
JE vt
EACTIA
Bl e 2
by N\ iy 11 4
i N3 VAN BT R N S 1 S RSO 1%
HEZS TN
PP R A
Jigke
LA FL R PR R A S5
W iE

LS8 AR B T
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1.7. 4E17]

BN, 14504 0,045 1, AR T DU 24782k, LD AT JEIE 5
ALl Stk VHDLVerilogs
TN
in
EISRIOETPN
B HA
out
R J5 3 N
e 1
AT A
B 2 2
e i
A HLE P IR e A
G

CUELE IV ZNTEN N

0
outp

1
LUT

1.8. & E

M SRAFER TSR, AT DU RUE T2 Wil . nT L3t o VHDWVerilog.
LTI
0

B 0, FIECA g AFEIR] 5 SCRE 2
1

BN 1, RECA g A IR] 5 SORE 2

(B P I A i 9 L
[E] P I A A 9 L

& &

ot
out
MR IR E R A ALY, IR PR A7
JE 1
EAEITEA L
Bl e %
i A\ g 1 A
SN U ANEG - I IR N i AR AL OE 2
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SASEII A TR
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Wit
FERRAE LA TP I
Jig#
LLPEAE s Ve A 5

2. ff N H
©

2.1. i

M aEdE b BorttEy. WHTFEE PR YA T4k CPLD o FPGA fRidnf, T
H IR g5 . Tl ok VHDLVerilog.

TN
in
F TR
JE
Aol £
EACTTEE AR AL
PR
IR E RN
&4
KT AT R ELAE Y i) 5 R A
g
LA A L TR T e A
et
BN EC RS A
fixed point digits
INEA
(Eg RS
g, TR k¥ DIL 322k i CPLD ACRS I /B . Wi AA 2
B, BT S B4 5 ] AR s 12 5 70 BB
I ] R 7R
7E I ] s A
BN

A, RN S AR

2.2. LED

Mt b 55, 2 1 AE, ARk TNHT B s
LITPN
in
LED # N, 14552 1 A4d, 2Nk LT gl
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e 1t
i
A AR
e
HAF B
Jig
A A P T TR e A A
KN
JEAR RN
o))
2.3. i A

A OB AR AR S o WA TR T . 4 TR CPLD i FPGA {5,
T A IR EE Mg . TELZ b VHDLVerilog.
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ZEHNER R ARG
JE 1
ELE VAL
UE /S A
b2
ZAPERIAATR
i fr
IR TR AN AL 1) ] J 4 ik
ek
ZPEAE LS P Ve e A1 S5
NN e

LB 303 B I BROAE, 777 RonmBRE .
A=A
WERZE, WG S RVFEBRE, bl A4 BOE S & el Lk "Z2"
e F 4
WG 0. F W B SR IR HLM . A2 SO v BE A3 el ] o
g
W 1A
fixed point digits
INEAT
=1 ETRSS
EII g, TR DIL B2ef1 4k CPLD ARSI FCi . R A2
7, P I 2 5 T AR 7 185 2015138
LEM & 2R
LEIN ] R R AE
BN

A, RN S AR
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I P54, AT DUIE R SE I AP TR0 . an SRR K008k 2%, SLMIB B A ST Br.
LA A S el AT DO L bR B s S . 2942k CPLD af FPGA fR1g i,
FAHREE Mg S . 7Ll VHDLVerilog.
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JE Pk
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(e TR
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BNFFS
wmRES, BB NS TR
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— MR, ORI [P B AR RS
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L Z RS
JE T
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WAL %R I, W AEAR 5 SRS I i AR T
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ZASEIIAATR

Liply

R T AR AN AL 1) fi] J i
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2.7. BRI &

=R IECINP SR UR 6 S I Rl s o T N /34 G AETDAE I YR ~ S R EN= L S DN
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JE 1
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IR R 7
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T SR BN EE TS .
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2.8. Hil

TE R TR B s B 2 B, T DL ) 5 2 I e AN T 5028, AN S 7 L
JE Tk
BoR L
FEEDEH s Py T
= INTYIIZ i
FAARAE R RE, B SRIK B RH,  TH R ERR 4 2
X5 2 A%
A, APERE S AR X 55
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2.9. Rk
SRR, A SR FLZAL PRI 5 A A 26 05 5
N
T
O3 5 R A LI R R
G

br2s
A AR
fih
flah e % AE
E N TV
FAABE IR R E, WA B RE,  TH O ECRE 4 2

3 H AN - o

®

3.1. RGB-LED

RGB LED, JLEE i 3N S, SRR R — P IiE.
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JE Tk
e
APFIEE
gt
WERBCE, R P L IR B3R A
4t
Skt

Persistence Of Vision
Specifies the duration of the afterglow. The larger the value, the longer the afterglow
duration.
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A AR NS
Ji 1k

L NEN
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TEARK
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U

3.6. 16t

I 167 A AT B, B AN AN
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qr-data
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3.8. LED4fifs%

LEDRRRE, FEAr e b . iAol 5 Bl SILEDIITG, 534N 241
GZI[Eiap: %18
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r-data
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c-addr
i 5 ik
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27¢801: 8 Mbit (1Mb x 8) UV EPROM

28c010: 1-Megabit (128K x 8) Paged Parallel EEPROM; DATA Polling for End of Write
Detection not implemented!

28c16: 16K (2K x 8) Parallel EEPROM; DATA Polling for End of Write Detection not
implemented!

28c64: 64K (8K x 8) Parallel EEPROM; DATA Polling for End of Write Detection not
implemented!

28c256: 256K (32K x 8) Paged Parallel EEPROM; DATA Polling for End of Write Detection
not implemented!

28c512: 512K-Bit (64K x 8) CMOS Parallel EEPROM; DATA Polling for End of Write
Detection not implemented!

7400: quad 2-input NAND gate

7401: quad 2-input NAND gate with open-collector outputs

7402: quad 2-input NOR gate

7403: quad 2-input NAND gate with open-collector outputs, different pinout than 7401

7404: hex inverter

7405: hex inverter, open-collector output

7406: hex inverter buffer, open-collector output

7407: hex buffer, open-collector output

7408: quad 2-input AND gate

7409: quad 2-input AND gate with open-collector outputs

7410: triple 3-input NAND gate

7411: triple 3-input AND gate

7412: triple 3-input NAND gate with open-collector outputs

7413: dual 4-input NAND gate, Schmitt trigger

7414: hex inverter, Schmitt trigger

7415: triple 3-input AND gate with open-collector outputs

7416: hex inverter buffer, open-collector output, same as 7406

7417: hex buffer, open-collector output, same as 7407

7420: dual 4-input NAND gate

7421: dual 4-input AND gate

7425: dual 4-input NOR gate

7427 triple 3-input NOR gate

7428: quad 2-input NOR buffer

7430: 8-input NAND gate

7432: quad 2-input OR gate

7440: dual 4-input NAND buffer

7442: 4-line BCD to 10-line decimal decoder

7447. BCD to 7-segment decoder, active low

7448 BCD to 7-segment decoder, active high

7451: 2-input/3-input AND-NOR gate

7454; 2-3-2-3-line AND NOR gate

7455: 2 wide 4-input AND-NOR gate

7458: dual AND OR gate

7474: dual D-flip-flop

7476: dual J-K flip-flops with preset and clear

7480: Gated Full Adder with Complementary Inputs and Complementary Sum Outputs

7482: 2-bit binary full adder
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7483: 4-bit binary full adder

7483Real: 4-bit binary full adder, real gates

7485: 4-bit comparator

7486: quad 2-input XOR gate

7489: 64-bit RAM

7490: asynchronous two - five - decimal addition counter

7493: 4-bit Binary Counter. Connect QA to CKB and clock on CKA for full 4-bit counter.
Connect QB to R1 and QD to R2 for a BCD counter.

74107: dual J-K flip-flops with clear

74109: Dual J-NOT-K flip-flop with set and reset; positive-edge-trigger

74112: Dual J-K negative-edge-triggered flip-flop, clear and preset

74116: dual 4-bit D-type latches

74125: Quadruple bus buffer gates with 3-state outputs (active low output enable)

74126: Quadruple bus buffer gates with 3-state outputs (active high output enable)

74133: 13-input NAND gate

74138: 3-line to 8-line decoder/demultiplexer, inverted out

74139: dual 2-line to 4-line decoder/demultiplexer

74147: 10-line to 4-line priority encoder

74148: 8-line to 3-Line priority encoder

74150: 4-line to 16-line data selectors/multiplexers

74151: 3-line to 8-line data selectors/multiplexers

74153: dual 4-line to 1-line data selectors/multiplexers

74154: 4-line to 16-line decoders/demultiplexers

74157 quad 2-line to 1-line data selectors/multiplexers

74160: decimal synchronous counter, async clear

74161: hex synchronous counter, async clear

74162: decimal synchronous counter

74162Real: decimal synchronous counter, real gates

74163: hex synchronous counter

74164: 8-bit parallel-out serial shift register, asynchronous clear

74165: parallel-load 8-bit shift register

74166: 8-Bit Parallel-In/Serial-Out Shift Register

74173: quad 3-state D flip-flop with common clock and reset

74174: hex D-flip-flop

74175: quad D-flip-flop

74181: 4-bit arithmetic logic unit

74182: look-ahead carry generator

74189: 64-Bit Random Access Memory with 3-STATE Outputs

74190: Presettable synchronous 4-bit becd up/down counter

74191: Presettable synchronous 4-bit binary up/down counter

74193: Synchronous 4-Bit Up/Down Binary Counter with Dual Clock

74194: 4-Bit Bidirectional Universal Shift Register

74198: 8-bit shift register

74238: 3-line to 8-line decoder/demultiplexer

74244: octal 3-state buffer/line driver/line receiver

74245: octal bus transceivers with 3-state outputs

74247: BCD to 7-segment decoder, active low, tails on 6 and 9

74248 BCD to 7-segment decoder, active high, tails on 6 and 9

74253: dual tri state 4-line to 1-line data selectors/multiplexers

74257 quad 2-line to 1-line data selectors/multiplexers (3-state output)

https://github.com/hneemann/Digital 97 / 98


https://github.com/hneemann/Digital

Digital

74260:
74266:
74273:
74280:
74283:
74299:
74373:
74374:
74377:
74382:
74540:
74541:
74573:
74574:
74590:
74595:
74670:
74682:
74688:
74779:
74804
74805:
74808:
74832:

dual 5-input NOR gate

quad 2-input XNOR gate

octal D-type flip-flop with clear

9 bit Odd-Even Parity Generator-Checker

4-bit binary full adder, alternative pinning

8-Input Universal Shift/Storage Register with Common Parallel 1/O Pins
octal transparent latches

octal positive-edge-triggered flip-flops

Octal D Flip-Flop with enable

4-Bit Arithmetic Logic Unit

octal buffer/line driver, inverted

octal buffer/line driver

octal transparent latches, different pinout compared to 74373

octal positive-edge-triggered flip-flops, different pinout compared to 74374
8-bit binary counter with tri-state output registers

8-Bit Shift Registers with 3-State Output Registers

3-state 4-by-4 Register File

8-bit digital comparator

8-bit identity comparator

8-Bit Bidirectional Binary Counter with 3-STATE Outputs

hex 2-input NAND gate https://www.ti.com/lit/ds/symlink/sn74as804b.pdf
hex 2-input NOR gate http://www.ti.com/lit/ds/symlink/sn54as805b.pdf
hex 2-input AND gate http://www.ti.com/lit/ds/symlink/sn54as808b.pdf
hex 2-input OR gate http://www.ti.com/lit/ds/symlink/sn54as832b.pdf

744017: Johnson decade counter with 10 decoded outputs

744075: triple 3-input OR gate

A623308A: 8K X 8 BIT CMOS SRAM

RAM32Bit: Ein 32-Bit-Speicher, der Bytezugriff ermoglicht und auch mit nicht
ausgerichteten Speicheradressen umgehen kann.
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