WETIE, 3bitCPU TTM3 %A% & ZICLEAXE (2
7, AHE oy IoE @R, Bak, ERE)
EHLEHTRITEEHIC, ZDCPUTHETZH T
TR LHBNLET, RERICSEXHM (F—F>— )
DURLHTRLET,
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| 1 =

11 |3ar&7}

O>>7IL OmhbedLy Orvy

12 |58

ftix—%

LR TTMS3 (Tick Tock Machine 3bit)

£S5 5V USB #&H

bit 1@ 3bit

LS RIE 40 BEH (A) LPRY, WEEH B) LYRY,
Hh (C) LRy, RIS LhTrY

aoiEE NOP, ADD. XOR. AND. OR. IN, OUT, JMP

CPI 2s0v7%

7 FL Rig 4bit 1E

17075 LH-Y)DHES 8 DNHS

CPU DA EMET KL R3¥EFE

CPU 5 DH B RGB-LED

A= Fgyornvs, BEzvOovs

sty b
IARTOmE [AXa—F

(3bit), HHEE (3bit) ] DMK L %%,

KD <" 3T =20AE=%RT,

B {EEA

no operation |000 NOP IZH LA

addition 001 ADD WHEHEH (B) LRy —#WEEH B) LPRY “+ " HEH
exclusive or [010 XOR WEHEH B) LRI « #WEEH (B) LY RY “xor’ HEH
and 011 AND WHEEH B) LRy — #WEEH (B) LP RS “and” HEH
or 100 OR WEEH (B) LRy —#WHEEH (B) LY “or” HEH
input 101 IN WEEH (B) LRy —EEH

output 110 ouT HA (C) LPRY « WEEH B) LPRY

jump 111 JMP 70sSnhnvry (PC) « REH




13 |7av IR

HlFE/N 2
ASE |, 4
| 4
Yy v v v¥yvy YYYY N
TAISL .o L R !
srLanz 17 B (PC) EEB(A) :
LY 2R :
A 4 -_ V- 4 E
V" O 4 E
e TN +
T — X DR 3bit Hjjj(C) ______________ h

7 R L XDFEN4bit LOR&

.......... S DTN bit %

S
} w350 RGB-LED

14 |EEEE

3bit CPU TTM3 D[alEEXIE 3 K mh N THE T,
- [\IEK 1/3 @ ALU, EEE (A) LY A&, #iBEH (B) LYAX
C[EERK2/3 0 ARY @pTa—X, SurdILhvra, W (O LYRZ, Tuld T LA
- [FIBEIX 3/3 B, sy Yo xl—%, Uty hMAEEg, LED

¥ FRCMIERRZ 38 T OHiEED PDE 7 7 A WiE, UROAEY 2 7V A bALX T Ya— ROEIT XY,
https://bookplus.nikkei.com/atcl/catalog/26/02/04/02459/index.html
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1.5 |#Bm*k

HEF fiE a%
BT1 CR2032 /Ny F 1) =KL Y 1
C1,C2,C3,C4,Co 0.1u 5
C5,C6,C7 33u 3
C8,C10 10u 2
D1,D2,08,D4,D5,D9 TAA—F 6
D6,D7 aybF-—NYFTITLF—F 2
D8 YrF—FA4F—F 1
IC1 SRAM256kb 1
IC2 74HC138 1
IC3,IC7 74HCO8 2
IC4 4030 1
IC5,IC6,IC9,IC10,IC12 74HC244 5
IC8 74HC32 1
IC11,IC17 74HC14 2
IC13,IC14,IC15,IC16 74HC161 4
[D33LD34 D35, D38 D37 BB LDIOLDET | R LED 20
I(S?_%Ii1D,SL’I[;QDQB”&I)D;éITESéIE?_%Egl%zg1 1,LD12,LD13,LD14,LD15,LD2 3mm 7€ LED 19
LD19,LD24,L.D43 3mm #%& LED 3
LD42 RGBLED 1
Q1 n-FET BS170 1
R1,R2,R4,R10,R11,R12,R13,R14,R19 10k 9
RN1,RN2,RN6,RN7 10k ;I T7 L 1 4 & 4
RV1 10k RJZE3RHT 1
R3,R5,R15,R17,R18,R20 1k 6
RN3,RN8,RN9,RN10 TKIRLT7 L 1 8 & 4
RN4,RN5 TkIEMT LA 43 2
R6 100 1
R7 470 1
R8 2.2k 1
R9 1.5k 1
R16 2.7k 1
SWi1 Ty arRAyF 1
SW2,SW3,SW4,SW5,SW6,SW7,SW8,SW9,SW10,SW11 FIILRA Y F 10
SW12,SW14 S0 MRA Y FIRE 2

SW13

50 bRy FRE

—_

X2

USBB %7 %

—
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JMQﬁ

b
HE éb\i&%ﬂlllln Bl

ADD XOR AND
IALU Contlﬁ

Rug D31 (D32 (33

([eeeee oeem

sws e swre || swa

[®71 cPur®y g1k
Start| ® [Aito
b= I =l

Stop :

[ mz m:

TS

b | YPEIE NP

1024 P

N.m

Program Counter  ARD

Instruction|
Decoder

JMP OUT- IN O_R AND XOR AI?D NOP
‘Instruction Decoder
-~ 1022

&

A Register -
RNB

RS
—_—

- B Register”

LEL8.
—_—

DATABUS

ADD XOR AND OR
‘ALU Control

1023

C Register

L0319

Carry




=Elﬂ¢cﬁwfuﬁ5A

21 [LED 75y ¥+ —

- HfENE

'RGBLEDJ 7.
Vil = and - Sudt s Sugl G B st S A NLILIN
DINR—2VTRITS 28T IVTT,

'RGBLEDJ (& 0bit HAYR. 1bit HA' G, 2bit HA BICHID 4 THNTNET,
2 HERT/RYT L 000> 001 =010 =+ + <111 >000—> =+ = « £XXD KT,

- 7u—Fx—}
( Fsk )
HBEEHBIL AR — HEEHMBILCZAZ +1
HAC)LP RZ — BEEHB)L AR
cImrIn
HSES (PFLX2EH &% (2EH) EEH 2#H)
%% 0 (0000 ~ 0001) ADD (001) 1 (001)
%4 1 (0010 ~ 0011) ouT (110) - (---) XBATH LU
%% 2 (0100 ~ 0101) JMP (111) 0 (000)
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22 |RIBEEOEER

- HfEE
AMPEEEEO AND. OR. XOR OEIfEZ#ERT 59 2TV Td, ThEh, LUTOMEZLET,

AND [ #HFEDRHE D bit 2 0129 5 bit HHE
OR 3 HHHEELDRFE D bit 2 1129 % bit {HHEH
XOR IIHHERDORFED bit 2 KH5d 5 bit {H#HEH

«7u—F%—|
( Bt )
wWEEHN00IC) Y
WEEHBIL O RAZ — #EEMB)L P XZ or 110

FREHHD10IC4 5 C E ZHEER

\

WEEHMBIL P RAZ — $EEHB)L P XX and 101

BEREHN00ICH B 2 L HFER
BREHB)L P RY — BREHB)L 2 X4 xor 111
WEEHNMICHE S EES

HAC)LY RE — HEEHRB)L VAR

0M DR BRI RITT 3,

y RGB-LEDHW&®IZH 2 Z L ZHERR
®T

c7FurIn

HEEES (PFL X 2:E&EH) &% (2:&H) EEHH 2EX
%% 0 (0001, 0000) OR (100) (110)
%% 1 (0011, 0010) AND (011) (101)
%4 2 (0101, 0100) XOR (010) (111)
%4 3 (0111, 0110) OuUT (110) - (---) XRATHLL
%% 4 (1001, 1000) JMP (111) (100)




23 |[BABR>TIA7—

- HfEE

LED DRfI/8Z =12 &k D BHBRZTOREMMN IO X9, HEZ 0y 7 2 RRE BRI ER
THE 1Bz 0.64 WTUHLET, TS 8mTENSPHOESLEEDET,

47 7 T RGB-LED Z {AT &% C & T, FULMIC KO RGBRE-A 70D £ R 58, ke
10F, 315K, HF 1208, L1258, K308, A 350 Z2BEXZRHIITAHIENTEET,

- 7u—F¥—F|
1 BHA )
NOPx6
WREMB)IL U RR — HREHMBIL U RZ + 1
HAC)ILY R R — WERH(B)L VX
cImrIn
HEES (PFL X 2E&EH) &5 (2EH) EEH 2#H)
%4 0 (0001, 0000) NOP (000) - (---) XKBATH LU
%4 1(0011, 0010) NOP (000) - (---) XBATH LU
%% 2 (0101, 0100) NOP (000) - (---) XBATH LU
44 3(0111, 0110) NOP (000) - (---) XBATH LU
445 4 (1001, 1000) NOP (000) - (---) XBATH LU
445 (1011, 1010) NOP (000) - (---) XBATH LU
%% 6 (1101, 1100) ADD (001) 1 (001)
&4 71111, 1110) OouUT (110) - (---) XBATH LU

X BB Ay 7 EREFAEBTRERSIET(ZE N,
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13 2

7408 7F—Xx ¥ — b
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC74HCOSAP.html

7432 =R — |
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC74HC32AP.html

4030 ¥ —% ¥ — b
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC4030BP.html

7414 7—& ¥ — b
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC74HC14AP.html

74161 F—% ¥ — |
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC74AC161P.html

74244 F—X ¥ — |
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC74HC244AP.html

74138 7 —&2 ¥ — b
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.
TC74HC138 AP.html

SRAM 7 —% & — b
https://download.siliconexpert.com/pdfs/2012/5/16/17/12/4/31/iss_/auto/62-65c256al.pdf

RGB-LED 7 —% & — |
https://akizukidenshi.com/goodsaffix/OSTBKAZAE2D.pdf

FET 7—% & — |
https://www.onsemi.jp/download/data-sheet/pdf/mmbf170-d.pdf


https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC74HC08AP.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC74HC32AP.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC4030BP.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC74HC14AP.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC74AC161P.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC74HC244AP.html
https://toshiba.semicon-storage.com/jp/semiconductor/product/general-purpose-logic-ics/detail.TC74HC138AP.html
https://download.siliconexpert.com/pdfs/2012/5/16/17/12/4/31/iss_/auto/62-65c256al.pdf
https://akizukidenshi.com/goodsaffix/OSTBKAZ4E2D.pdf
https://www.onsemi.jp/download/data-sheet/pdf/mmbf170-d.pdf

