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+
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+
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&
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&
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&
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-
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&
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-
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9,5D
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R

R

R

R
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1
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4A
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0
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0
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0

3
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&

&
CT=0

Z3
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+
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&
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+
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B

C

D

E
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G
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I
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B
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J
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CLR

A

B

C
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D

Q
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B

C

CLK

D

LDSH

OC

QA

QB

QC
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&
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+
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4/Z14
5/Z15
6/Z16
7/Z17

18

V18

17
16
15
14
13
12
11
10

19EN

1

IC1110
HPRI/BIN
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B7

B8

GAB

EN

CX1

CX2

FC

OSCGND

OSCVCC

RNG

Y

Z
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IC????

74LS625

IC????

74LS626

IC????

74LS627

IC????

74LS628

IC????

74LS629

IC????

74LS630

IC1182

5V[OSC]
0V[OSC]

!G

CX
CX

FC

74LS625

CX
CX

FC

5V[OSC]
0V[OSC]

IC1183

!G

74LS626

IC1184

5V[OSC]
0V[OSC]

!G

CX
CX

FC

74LS627

IC1185

5V[OSC]
0V[OSC]
EN

!G

CX
CX

RNG
FC

RX
RX
74LS628

5V[OSC]
0V[OSC]

IC1186

!G

CX
CX

FC
RNG

74LS629

0

15

DATA

CHECK

5

0
1 M03

SEF

IC1187
EDAC

0

DEF

74LS630

CX1

CX2

FC

OSCGND

OSCVCC

Y

Z

1EN

2EN

1CX1

1CX2

1FC
1Y

1Z

2CX1

2CX2

2FC
2Y

2Z

OSCGND

OSCVCC

CX1

CX2

FC

OSCGND

OSCVCC

Y

EN

CX1

CX2

FC

OSCGND

OSCVCC

RNG

RX1

RX2

Y

Z

1EN

2EN

1CX1

1CX2

1FC

1RNG

1Y

2CX1

2CX2

2FC

2RNG

2Y

OSCGND

OSCVCC
CB0

CB1

CB2

CB3

CB4

CB5

DB0

DB1

DB10

DB11

DB12

DB13

DB14

DB15

DB2

DB3

DB4

DB5

DB6

DB7

DB8

DB9

DEF

S0

S1

SEF
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IC????

74LS631

IC????

74LS636

IC????

74LS637

IC????

74LS638

IC????

74LS639

0

15

DATA

CHECK

5

0
1 M03

SEF

IC1188
EDAC

0

DEF

74LS631

0

0
1 M03

SEF

IC1189
EDAC

DEF

7

DATA 0

4

CHECK

74LS636

0

0
1 M03

SEF

IC1190
EDAC

DEF

7

DATA 0

4

CHECK

74LS637

G3

IC1191

3EN1[BA]
3EN2[AB]

1
2

74LS638

G3

IC1192

2
1

3EN1[BA]
3EN2[AB]

74LS639

CB0

CB1

CB2

CB3

CB4

CB5

DB0

DB1

DB10

DB11

DB12

DB13

DB14

DB15

DB2

DB3

DB4

DB5

DB6

DB7

DB8

DB9

DEF

S0

S1

SEF

CB0

CB1

CB2

CB3

CB4

DB0

DB1

DB2

DB3

DB4

DB5

DB6

DB7

DEF

S0

S1

SEF

CB0

CB1

CB2

CB3

CB4

DB0

DB1

DB2

DB3

DB4

DB5

DB6

DB7

DEF

S0

S1

SEF

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR
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IC????

74LS640

IC????

74LS641

IC????

74LS642

IC????

74LS643

IC????

74LS644

IC????

74LS645

G3

IC1193

3EN1[BA]
3EN2[AB]

1
2

74LS640

G3

IC1194

2
1

3EN1[BA]
3EN2[AB]

74LS641

G3

IC1195

2
1

2EN1[BA]
3EN2[AB]

74LS642

G3

IC1196

2
1

3EN1[BA]
3EN2[AB]

74LS643

G3

IC1197

3EN2[AB]
3EN1[BA]

2
1

74LS644

G3

IC1198

2
1

3EN1[BA]
3EN2[AB]

74LS645

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

DIR
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IC????

74LS646

IC????

74LS647

IC????

74LS648

IC????

74LS649

7
6D 7

1

15
5 4D

IC1199

G3
3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

74LS646

7
6D 7

1

15
5 4D

IC1200

G3
3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

74LS647

7
6D 7

1

15
5 4D

IC1201

G3
3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

74LS648

7
6D 7

1

15
5 4D

IC1202

G3
3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

74LS649

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

DIR

SAB

SBA

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

DIR

SAB

SBA

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

DIR

SAB

SBA

G

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

DIR

SAB

SBA
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IC????

74LS651

IC????

74LS652

IC????

74LS653

IC????

74LS654

7
6D 7

1

15
5 4D

3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

IC1203

74LS651

7
6D 7

1

15
5 4D

3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

IC1204

74LS652

7
6D 7

1

15
5 4D

3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

IC1205

74LS653

7
6D 7

1

15
5 4D

3EN1[BA]
3EN2[AB]

G5

G7

C4

C6

2

1
1

1

IC1206

74LS654

GBA

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

GAB

SAB

SBA

GBA

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

GAB

SAB

SBA

GBA

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

GAB

SAB

SBA

GBA

A1

A2

A3

A4

A5

A6

A7

A8

B1

B2

B3

B4

B5

B6

B7

B8

CAB

CBA

GAB

SAB

SBA
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IC????

74LS668

IC????

74LS669

IC????

74LS670

IC????

74LS671

M1[LOAD]
M2[COUNT]

G5
G6
2,3,5,6+/C7
2,4,5,6-

1,7D [1]
[2]
[4]
[8]

CTRDIV10

4,5CT=0
3,5CT=9

IC1207

G3[UP]
G4[DOWN]

74LS668

M1[LOAD]
M2[COUNT]

G5
G6
2,3,5,6+/C7
2,4,5,6-

1,7D [1]
[2]
[4]
[8]

4,5CT=0
3,5CT=15

CTRDIV16
IC1208

G3[UP]
G4[DOWN]

74LS669

RAM4x4

EN[READ]
C4[WRITE]
1
0
1
0

1A,4D 2A

1A

2A

0

0

IC1209

3

3

74LS670

11D 21
21Z23

1,4D
3,4D

11D 21
21

11D 21
21

11D 21
21Z24 22

22

22

22

C4

0
1 M0
R

SRG4

C11

G21
EN22

IC1210
MUX

231,  /2,  24

1  /2

3

74LS671

ENP

ENT

LOAD

RCO

A

B

C

CLK

D

QA

QB

QC

QD

UD

ENP

ENT

LOAD

RCO

A

B

C

CLK

D

QA

QB

QC

QD

UD

GR

GW

D1

D2

D3

D4

Q1

Q2

Q3

Q4

RA

RB

WA

WB

G

SCLR

A

B

C

CASC

D

QA

QB

QC

QD

R/S

RCK

S0

S1

SCK

SLSER

SRSER
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IC????

74LS672

IC????

74LS673

IC????

74LS674

11D 21
21Z23

1,4D
3,4D

11D 21
21

11D 21
21

11D 21
21Z24 22

22

22

22

C4

0
1 M0

SRG4

C11

G21
EN22

IC1211
MUX

231,  /2,  24

1  /2

4R

3

74LS672

&

0
1 M0

&

G8

EN6

C4/ 3

IC1212
SRG16

R10
S(0/1)C9

7, ,4D
11,3,4D
12,3,4D

3

27
5 6

26 4D3,,

9D
9D

10Z11
10Z12

9DZ5 10Z26

3

74LS673

IC1213

0
1 M0

&

& C4(0/1/2)

EN

3,4D
3,4D

3,4D

(0,1,2)4D

SRG16

3

74LS674

G

SCLR

A

B

C

CASC

D

QA

QB

QC

QD

R/S

RCK

S0

S1

SCK

SLSER

SRSER

CS

STRCLR

CLK

MODE

R/W

SER

Y0

Y1

Y10

Y11

Y12

Y13

Y14

Y15

Y2

Y3

Y4

Y5

Y6

Y7

Y8

Y9

CS

CLK

MODE

P0

P1

P10

P11

P12

P13

P14

P15

P2

P3

P4

P5

P6

P7

P8

P9

R/W

SER
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IC????

74LS681

IC????

74LS682

IC????

74LS683

IC????

74LS684

0

IC1214

33

3
CI[1]
0

2
C28

23  /25
22  /24 [abcd,logical]

[abc,arithmentic]

[16]CO

[F(P,Q) 15]CP
[F(P,Q) 16]CG

30,27,28D
31,27,28D
32,27,28D
33,27,28D

(24/25)28D

30(20/21)28D
22/23

31(20/21)28D
32(20/21)28D
23,28D
25
24

22,28D
33(20/21)28D

REG4

SRG4

P[1]
P[2]

[a] Q[1]

[b] Q[2]

Q[4][c]

[d] Q[8]

P[8]
P[4]

ALU

Z30
27,21[1]

27,21

27,21

27,21

[2]

Z33

Z32

Z31

[4-BIT PARALLEL BINARY ACCUMULATORS]

M 15
0[ALU]

EN 2027

[3]

[4]

74LS681

0

7

0

7

COMP

P

Q

P=Q

P>Q

IC1215

74LS682

0

7

0

7

COMP

P

Q

P=Q

P>Q

IC1216

74LS683

0

7

0

7

COMP

P

Q

P=Q

P>Q

IC1217

74LS684

G

P

AS0

AS1

AS2

CLK

CN

CN+4

IO0

IO1

IO2

IO3
LI/RO

M

RI/LO

RS0

RS1

RS2

P=Q

P>Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

P=Q

P>Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

P=Q

P>Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7
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IC????

74LS685

IC????

74LS686

IC????

74LS687

IC????

74LS688

IC????

74LS689

0

7

0

7

COMP

P

Q

P=Q

P>Q

IC1218

74LS685

0

7

0

7

P

Q

1P=Q

2P>Q

COMP

G1
G2

IC1219

74LS686

0

7

0

7

P

Q

COMP

G1
G2

1P=Q

2P>Q

IC1220

74LS687

G1
COMP

1P=Q

IC1221

0

7

0

7

P

Q

74LS688

G1
COMP

IC1222

7

0

7

0

P

Q

1P=Q

74LS689

P=Q

P>Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

G1

G2

P=Q

P>Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

G1

G2

P=Q

P>Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

G

P=Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7

G

P=Q

P0

P1

P2

P3

P4

P5

P6

P7

Q0

Q1

Q2

Q3

Q4

Q5

Q6

Q7
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IC????

74LS690

IC????

74LS691

11D 21
21

[2]
[4]
[8]

[1] 231,5D 6 12
6

C5/2,3,4+
G4
G3 Z223CT=9

M1[LOAD]
M2[COUNT]

R6
CTRDIV10

C11
R12

G21
EN23

IC1223
MUX

22

74LS690

11D 21
21

[2]
[4]
[8]

[1] 231,5D 6 12
6

C5/2,3,4+
G4
G3 Z22

M1[LOAD]
M2[COUNT]

R6

C11
R12

G21
EN23

IC1224
MUX

22

CTRDIV16

3CT=15

74LS691

CCLR

G

LOAD

RCLR

RCO

A

B

C

CCK

D

ENP

ENT

QA

QB

QC

QD

R/C

RCK

CCLR

G

LOAD

RCLR

RCO

A

B

C

CCK

D

ENP

ENT

QA

QB

QC

QD

R/C

RCK
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IC????

74LS692

IC????

74LS693

11D 21
21

[2]
[4]
[8]

[1] 231,5D 6 12
6

C5/2,3,4+
G4
G3 Z223CT=9

M1[LOAD]
M2[COUNT]

CTRDIV10

C11
R12

G21
EN23

IC1225
MUX

22

5R6

74LS692

11D 21
21

[2]
[4]
[8]

[1] 231,5D 6 12
6

C5/2,3,4+
G4
G3 Z22

M1[LOAD]
M2[COUNT]

C11
R12

G21
EN23

IC1226
MUX

22

CTRDIV16

3CT=15

5R6

74LS693

CCLR

G

LOAD

RCLR

RCO

A

B

C

CCK

D

ENP

ENT

QA

QB

QC

QD

R/C

RCK

CCLR

G

LOAD

RCLR

RCO

A

B

C

CCK

D

ENP

ENT

QA

QB

QC

QD

R/C

RCK
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IC????

74LS696

IC????

74LS697

1,7D

C7
2,3,5,6+
2,4,5,6-

R8
M1[LOAD]
M2[COUNT]
G3[UP]
G4[DOWN]
G5
G6 3,5CT=9

4,5CT=0
Z22
Z22

CTRDIV10

C11

G21
EN23

IC1227

8 11D
8
21
21

22

MUX

[2]
[4]
[8]

[1] 23

74LS696

1,7D

C7
2,3,5,6+
2,4,5,6-

M1[LOAD]
M2[COUNT]
G3[UP]
G4[DOWN]
G5
G6 4,5CT=0

Z22
Z22

C11

G21
EN23

IC1228

8 11D
8
21
21

22

MUX

[2]
[4]
[8]

[1] 23

CTRDIV16

3,5CT=15

R8

74LS697

CCLR

ENP

ENT

G

LOAD

RCO

A

B

C

CCK

D

QA

QB

QC

QD

R/C

RCK

U/D

CCLR

ENP

ENT

G

LOAD

RCO

A

B

C

CCK

D

QA

QB

QC

QD

R/C

RCK

U/D
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IC????

74LS698

IC????

74LS699

IC????

74LS795

1,7D

C7
2,3,5,6+
2,4,5,6-

M1[LOAD]
M2[COUNT]
G3[UP]
G4[DOWN]
G5
G6 3,5CT=9

4,5CT=0
Z22
Z22

CTRDIV10

C11

G21
EN23

IC1229

8 11D
8
21
21

22

MUX

[2]
[4]
[8]

[1] 23

7R8

74LS698

1,7D

C7
2,3,5,6+
2,4,5,6-

M1[LOAD]
M2[COUNT]
G3[UP]
G4[DOWN]
G5
G6 4,5CT=0

Z22
Z22

C11

G21
EN23

IC1230

8 11D
8
21
21

22

MUX

[2]
[4]
[8]

[1] 23

CTRDIV16

3,5CT=15

7R8

74LS699

&
IC1231

EN

74LS795

CCLR

ENP

ENT

G

LOAD

RCO

A

B

C

CCK

D

QA

QB

QC

QD

R/C

RCK

U/D

CCLR

ENP

ENT

G
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