
5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

So gewollt?

#op_B_to_mem

mem_d13

mem_d27

Register HI

Durch freien Inverter aus U45 ersetzt

U73, U74, A12 an L gelegt

mem_d21

mem_d4

mem_d12

mem_d7

mem_d5

mem A31

booth

Änderungen und Anmerkungen
01.07.2018 HW

mem_d22

mem_d14

mem_d0

mem_d3

Flag Select

mem_d6

Decoder für Debug-Selectsignale

Das Microcode-ROM war vollständig belegt. Daher
Hinzufügen eines Dritten Bytes als Reserve, U101,
U102, U105

mem_d10

270R für R1 folgt aus Imax sink 74S05 = 20mA

Debug

Treiber

SR Control

Nachverdrahtung auf der Backplane erforderlich:

Trennen: J4502/A9 halt/#run_src -- J4502/B8 halt/#run
(Auf Layer BOT, Brücke für Funktionstest)

Verbinden: J4502/A9 zu J2602/C13  halt/#run_src

Verbinden: J4502/B8 zu J2602/C14  halt/#run

=VME J2/P2

Steuerwerk

Add/Sub

mem_d28

U107, U108, bisheriger IC-Name nicht lesbar, daher
Umbennennung in U107 und U108

=VME J1/P1

Register LO

mem_d23

mem_d26

mem_d1

F ist zu Testzwecken an die 
unbeschalteten Pins B19
bis C30 gelegt

debug_a3

mem_d25

mem_d30 mem_d31

mem_d19

mem_d16

mem_d8

mem_d29

mem_d15

mem_d2

Frage: ist es Absicht, dass sel1/sel0 in umgekehrter
Reihenfolge zur Bitposition an U73 belegt sind?

Achtung: Doppelbezeichnung booth1 und SREG bit 0
in Schaltungsteil write control

F == 0

mem A31

mem_d17

Remaining Divider == 0

booth

mem_d18

#op_A_to_mem

Teststecker

SR Control

+12V

-12V

mem_d11

Durch freien Inverter aus U45 ersetzt

U83 Pin 11 in Originalplan nicht
angeschlossen, Verbindung mit
Clk4

Add/Sub

Di Mircocode-ROMs können die zum Teil weitverzweigten
TTL-Netze nicht treiben. Daher Hinzufügen der Buffer U103 und
U104

Register HI

Control

F == 0

Write Control

Pin 1 in Originalplan nicht
angeschlossen,
Verbindung mit #reset4

Remaining Divider == 0

signed/#unsigned

Write Protect =
Jumper offen

Write Control

CLK und #CLR haben keine Quelle, daher
Verbindung mit #reset und Systemclock, über
Buffer U106, Aufteilung in die Netze clk1..4
und #reset1..4

mem_d24

Register LO

mem_d20

mem_d9
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F21

debug_to_d_mc

S1_rem

addr6

debug_d5

mc_spare3_u

alu_in_A12

alu_in_B4

F29

F19

alu_in_A27

alu_in_A4

alu_in_B9

mds2

S0_L_WR

F5

debug_to_d_mc

#debug_wr

mc_spare5_u

SREG_bit31_SRC

F24
F25

addr3

mds0

mc_count_up

mc_S5

alu_in_A2

mc_#hi_to_alu

alu_in_A24

#lo_to_alu

alu_in_A4

#reset2

debug_d5

F25

alu_in_B20

alu_in_B11

alu_in_A28

S1_L_WR_SRC

mc_S2

alu_in_B8

alu_in_A25

SREG_bit63_SRC

mc_S2

mc_S2_u

mc_S2

F10

alu_in_A7

A31_MEM_SRC

S1_rem

alu_in_B13

alu_in_B30

alu_in_A4

debug_d1

debug_d2

S0_L_WR

alu_in_A6

mc_spare4_u

alu_in_A5

mc_sel0

addr1

F30

mc_S0

addr6

F5

F4

mc_S5_u

F10

#reset2

mc_S1_R_u

alu_in_B16

mc_S3

booth_0

alu_in_B3

alu_in_A24

addr2

mc_S0_R

#debug_wr_mc_d_spare

mc_S4_u

#ce

addr3

#reset2

clk1

mc_spare7_u

debug_d7

F0

clk1

mc_spare6_u

mc_spare1_u

debug_to_addr_mc

SREG_bit31_SRC

F30

debug_d4

mc_S0

alu_in_B23

alu_in_A4

#debug_wr

debug_to_d_mc_SRC

mds1

mc_S4

clk3

F13

F25

F29

alu_in_A18

mc_S1

mds2

F18

rd_F_==0

F1

debug_d4

S1_rem

mc_S4

F24

alu_in_A14

alu_in_A16

F4

F11

clk2

F8

alu_in_A29

F31

#ce

F23

sr_control_out_SRC

addr6

F14

F19

mc_S3

booth_1_SRC

alu_in_B28

#debug_wr_debug_to_d_mc

F28

mc_S0_u

#mc_wr0

#reset_unbuf

F20

alu_in_B0

alu_in_A21

#reset2

F28

F18

mc_S0_R

F25

alu_in_B12

alu_in_B23

mc_S1_L_u

F10

mc_S3_u

mc_cpu_halt

alu_in_A29

S0_L_WR

addr2

F23

mc_sel1_u

F0

clk3

alu_in_B12

mc_sel0_u

#reset4

clk1

F24

flg

alu_in_A14

#l
o_

re
ad

mc_S1_R

alu_in_A24

#debug_wr_ctrl_mc

alu_in_A15

#hi_to_alu_A

#lo_to_alu_A

clk4

F13

F3
S1_L_WR

alu_in_A31

debug_to_addr_mc

alu_in_B25

F30

debug_d6

#lo_to_alu_src

debug_a2

mc_count_up

clk3

F21

debug_d6

alu_in_A3

#debug_rd_mc_addr_B0

#reset4

F9
S1_rem_SRC

mul_div_S1

alu_in_A27

#reset3

mc_S4

alu_in_A13

debug_d3addr3

alu_in_B14

alu_in_A21

alu_in_A6

#reset2

mds2

alu_in_A16

F17

F26

debug_d5

mc_count_up_u

mc_S1

CARRY_OUT_SRC

F29

debug_d5

mc_S0

mc_S1_R

alu_in_A10

debug_a1

F16

addr4

F23

alu_in_A21

mc_S1

addr1

alu_in_B10

mc_S0

alu_in_A0

mc_S1_L

mc_S2

mc_S0_R

alu_in_B14

#debug_sel_mul_div

F23alu_in_A22

alu_in_A13

#lo_to_alu_A

rd_F_==0

flg

#reset1

mc_sel0

#ce

#reset4

F3

mc_count_up_u

mc_S1

alu_in_B15

#debug_wr_debug_to_addr_mc

mc_write_freigabe_u

clk1

S1_rem

F14

alu_in_B22

mc_#hi_to_alu_u

F29

debug_a2

#reset4

clk4

alu_in_A31

debug_d0

F31

alu_in_A8

flg

debug_d4

F27

F15

alu_in_A30

F12

booth_1_SRC

F25

S0_rem_SRC

alu_in_A28

#mc_wr0

debug_d2

mc_sel0

F7

#debug_wr_mc_d_B10

addr4

F11

debug_d4

F31

mul_div_S0

mc_S2

debug_d2

mc_S1

alu_in_A21

#debug_wr_debug_to_addr_mc

#store_reg_to_mul_div

#debug_wr_mc_addr_B0

F5

alu_in_A28

F14

alu_in_B18

mc_S3

F18

#debug_sel_mul_div

F17

debug_to_d_mc_SRC

mul_div_S2

SREG_bit63

mc_#hi_to_alu_u

alu_in_A0

F9

alu_in_A10

clk3

F3

mc_S2_u

F22

S0_L_WR_SRC

clk4

booth_1

addr2

alu_in_B30

alu_in_A16

alu_in_B21

debug_d7

alu_in_A11

addr0

mc_S3

debug_a0

debug_d3

mc_S1
S1_L_WR

alu_in_A24

mds1

alu_in_A23

WRITE_Q0

alu_in_A2

mc_S1_u

mul_div_S0

F1

WRITE_Q0

alu_in_A3

debug_d7

F0

clk2

alu_in_A19

F7

#debug_wr_mc_d_B9

#debug_rd_mc_addr_B1

alu_in_B10

alu_in_B29

clk2
mc_S0_R

mc_S1_R

F27

mc_S0_R

addr2

alu_in_A1

mc_S1_R_u

#reset2

mc_write_freigabe_u

debug_d7

#debug_wr_mc_addr_B1

alu_in_A30

debug_to_addr_mc_SRC

U7QA

F24

#debug_rd_mc_d_B10

#reset3

#debug_sel_mul_div

mc_write_freigabe

CARRY_OUT_SRC

F30

debug_d5

alu_in_A18

WRITE_Q0_SRC

F30

mc_S2

alu_in_A27 #reset3

mc_spare1_u

F0

alu_in_A31

F4

addr3

debug_to_d_mc

mc_S3

F17

#debug_rd_mc_d_B9

alu_in_A12

F31

alu_in_A25

mc_S0_L

F16

A31_MEM_SRC

S0_rem

rd_F_==0_SRC2

#reset3

mul_div_S2

F6

debug_d0

alu_in_A29

clk4

mc_spare3_u

addr4

debug_d4

F2

addr6

debug_d6

mc_S0_R_u

F4

mc_S0

#reset4

#debug_wr_mc_d_B10

alu_in_B8

mc_#hi_to_alu

S1_L_WR

#reset2

F26

F22

CARRY_OUT

mc_S0_R

alu_in_A1

#reset4

alu_in_A22

mul_div_S0

F27

alu_in_B0

alu_in_A13

mc_S0_R

alu_in_A3

#reset1

F23

S0_L_WR

alu_in_A22

F15

alu_in_B17

mc_S1_R

F19

alu_in_B15

F14

SREG_bit63_SRC

alu_in_A10

mc_S3

mc_S1_R_u

F15

F28

mc_spare2_u

alu_in_B2

#reset2

F29

mc_cpu_halt_u

S1_L_WR

mc_spare5_u

F22

sr_control_out

alu_in_A23

mc_S4

F10

alu_in_A16

WRITE_Q0_SRC

U7QA_SRC

mc_S1

F12

mc_S1_L

debug_d5

mc_cpu_halt_u

F19

mc_S5_u

addr3

debug_to_d_mc

F24

alu_in_A14

F2

alu_in_B17

mul_div_S1 debug_d7

F0

mc_S4

alu_in_B5

F2

#reset1

S1_rem

alu_in_A20

mc_S1_R

debug_d7

sr_control_out_SRC

alu_in_A12

F10#lo_to_alu_src

debug_d7

#reset1

debug_a0

mul_div_S1

mc_S1_L

mc_S4_u

debug_d1

clk3

booth_0_SRC

addr7

mc_S4_u

F20

#reset1

mc_S3

#debug_wr_mc_addr_B0

F16

F1

alu_in_B6

debug_d0

clk2

mds2

alu_in_B9

#reset4

debug_d1

F14

F21

alu_in_A17

debug_d4

addr7

debug_d6

F8

F26

F9

#debug_rd_mc_d_B10

mc_#hi_to_alu

mc_S2

F9

mc_sel1

mc_cpu_halt

mul_div_S0

mc_S1

F18

rd_F_==0

F9

mc_count_up_u

mds2

S0_L_WR

S1_rem_SRC

debug_d3

addr5

mc_S0_L

SREG_bit31

mc_S1_u

mds0

alu_in_A19

alu_in_B1

alu_in_A31

F1

mc_S0_R_u

#debug_rd_mc_d_spare

alu_in_B31

S0_rem

F6

F17

debug_to_addr_mc

alu_in_B19

F6

booth_1

F26

F3

flg

addr2

alu_in_A8

alu_in_A3

debug_to_d_mc

F26

F9

mc_sel0_u

mul_div_S2

mc_spare0_u

#debug_rd_mc_d_spare

alu_in_A26

F27

S1_L_WR_SRC

alu_in_A10

alu_in_B21

#mc_wr_spare

addr0

debug_d6

F28

alu_in_A31

mc_spare2_u

F25

F21

F16

S1_L_WR

S0_L_WR

mc_S2_u

F14

F19

mc_write_freigabe

F7

clk2

alu_in_A18

F27

alu_in_A7

SREG_bit31

clk3

#reset3

alu_in_B4

mc_S0

alu_in_A11

F22

F5

alu_in_B26

F12

mc_S0_u

F17

rd_F_==0_SRC1

F7

F16

alu_in_A8

alu_in_A15

F27

mc_S0

mc_S0_R

clk3

F20

F7

mc_S0_R

addr5

addr1

debug_d0

S1_L_WR

mc_S0_L_u

debug_d3

S1_rem

debug_a1

mc_sel1_u

addr0

mds1

alu_in_B27

mc_S3_u

F16

S0_L_WR

debug_to_d_mc

mc_S1_R

debug_d0

rd_F_==0_SRC2

U7QA_SRC

mc_S1_L_u

alu_in_B13

F1

#store_reg_to_mul_div

alu_in_A6

F8

#reset_unbuf

clk1

F11

mc_spare4_u

mc_#hi_to_alu_u

alu_in_B16

F8

S1_L_WR

alu_in_B26

flag

SREG_bit63

addr4

F8

F2

alu_in_B24

F10

F3

debug_d0

CARRY_OUT

clk_unbuf

S1_L_WR

F18

S0_rem_SRC

alu_in_B7

#reset3

addr1

S0_rem

debug_d4

alu_in_A19

halt/#run

alu_in_A20

mc_sel1_u

booth_1

#debug_rd_mc_d_B9

alu_in_B29

debug_d2

debug_d6

alu_in_B22

alu_in_A25

#reset4

F31

alu_in_B11

mc_S0_R

#debug_wr_debug_to_d_mc

alu_in_A11

debug_to_addr_mc

alu_in_A20

mc_S2

mc_S3

debug_d1

mc_sel1

debug_d3

#h
i_

re
ad

#debug_wr_ctrl_mc

alu_in_B25

#hi_to_alu_A

#lo_to_alu

addr1

clk1

alu_in_A20

F21

alu_in_A17

mc_S4

addr7

S1_L_WR

mc_S3_u

debug_to_addr_mc

debug_d1

F17

mc_write_freigabe_u

F6

alu_in_B1

clk_unbuf

F15

clk1

SREG_bit31

debug_a2

F20

mc_S0_R_u

#reset3

clk2

mc_spare1_u

booth_1

debug_d2

mds0

F8

booth_0

alu_in_B18

alu_in_A6

#debug_rd_mc_addr_B1

mc_S4

alu_in_A15

mc_S4

F23

alu_in_A9

#mc_wr_spare

F4

S1_L_WR

alu_in_A23

alu_in_B28

F15

debug_d1

debug_a1

alu_in_B31

F22

F12

#reset3

addr5

mc_S5

#reset4

mc_spare3_u

booth_1

F11

F20

mc_S1_R

mc_S0

F18
alu_in_A17

alu_in_A9

#mc_rom_we

booth_0

F30

mc_spare4_u

clk2

alu_in_B3

mc_S3

F1

F28

debug_a0

alu_in_A13

addr7

alu_in_A26

alu_in_A11

U7QA

F12

alu_in_A27

clk1

alu_in_A1

alu_in_A9

alu_in_A0

alu_in_A30

F26

F0

addr5 mc_spare6_u

debug_d3

mc_S0_L_u

F6

#debug_rd_mc_addr_B0

mc_S1_R

mc_sel1

S1_rem

F29

alu_in_A22

mc_S2

F24

debug_to_d_mc

mc_spare7_u

debug_d1

mc_sel0

clk4

#reset1

mds1

addr5

#debug_wr_mc_addr_B1

F5

debug_d2

addr7

alu_in_B27

rd_F_==0_SRC1

alu_in_B24

F7

alu_in_A29

mc_S0_L

alu_in_A2

addr0

booth_0_SRC

#debug_rdmc_sel0_u

mc_S1

alu_in_A26

alu_in_B31

alu_in_A2

mc_cpu_halt

CARRY_OUT

F2

S0_rem

alu_in_A28

A31_MEM

#mc_wr1

alu_in_A7

alu_in_B20

mc_S5_u

F31

F2

alu_in_A0

S0_rem

mc_cpu_halt_u

mc_spare0_u

F3

mc_S0_L_u

mc_sel1

F4

alu_in_B19

alu_in_B6

debug_d0

halt/#run_src

S0_L_WR_SRC

debug_d3

S0_rem

mc_S0

#debug_wr_mc_d_B9

SREG_bit31

mc_spare5_u

debug_d6

alu_in_A15

mc_spare2_u

F21

addr6

F6

alu_in_A17

mds1

S0_L_WR

F11

alu_in_A7

mds0

#ce

debug_d0

alu_in_B5

alu_in_A25

#reset1

debug_d1

#mc_wr1

F11

mc_S0_u

S0_L_WR

S1_rem

#reset3

alu_in_A26

F28

alu_in_A8

#debug_rd

debug_to_addr_mc_SRC

S0_L_WR

mc_S1_L_u

F19

alu_in_A5

addr4

F31

mc_spare6_u
mc_spare7_u

A31_MEM

#reset2

F13

clk1

alu_in_A5

alu_in_A30

#reset1

mc_S1_R

mc_S1_u

alu_in_A12

alu_in_B7

addr0

alu_in_A14

#reset1

mc_S4

mds0

F15

alu_in_B2

alu_in_A1

S0_rem

alu_in_A19

flg

S0_rem

F13

F20

alu_in_A5

clk2

mc_spare0_u

#debug_wr_mc_d_spare

clk3

F13

clk3

S1_rem

S0_rem

alu_in_B31

debug_d2

alu_in_A23

mc_S1_R

F5

SREG_bit63

F13

alu_in_A9

sr_control_out

F12

F22

debug_d5

SREG_bit63

alu_in_A18

clk2

L3

H3

L3

H3

VCC

H2

L3

L3L3

VCC

H3

H1

H2

L3

VCC

L3

L3

VCC

VCCVCC

L3

L3

L3

VCC

H3

VCC

VCC

H3

H2

VCC

VCC

L3

H3

VCC

VCC VCCVCC

L3

VCC

L3

H3

VCC

H3

L2

VCC

VCC

VCC

H2

VCC

H2

L3

VCC

VCC

L3

L3

VCC VCC

VCC

H1

L3

L3

VCC

VCC

VCC

H3

L3

VCC

L3

VCC

L1

VCC

L3

H3

VCC

L3

VCC

VCC

VCC

VCC

H1

VCC

VCC

VCC

VCC

VCC

H3

H3

VCC

VCC

L3

H3

H3

VCC

L3

VCCVCC

VCC

VCC

VCC

H3

VCC

L3

VCC

L3

VCC

H2

L3

L3

L3

VCC

L3

H3

VCC

VCC

VCC

VCC

VCC

L3

L3

L3
L3

H3

H3

VCC

VCC

H3

VCC

VCC

VCC

VCC

L3

VCC VCC

L3

VCC

H3
H3

L3

L3

H1

VCC

VCC

VCC

VCC

VCC

H2

H3
H3

VCC

H3

VCC

VCC

H3

L3

L3

VCC

VCC

VCC

L3

L3

L1

VCC

VCCVCC

L3

VCC

H3

L3

VCC

L3

VCC

VCC

L3

VCC

VCC

VCC

H3

H3

L3

L3

L3

H3

VCC

L3

H2

L3

VCC

L3

L3

L3

H1

L3

VCC

H2

VCC VCC

L3

L3

H3

VCC

VCC

VCC

VCC

L1

VCC

VCC

H3

VCC

VCC

L3

VCC VCC

H3 H3

L3

L3

L3

L2

H2

H3

VCC

L3

L3

VCC

VCC

CA1183
0.1uF

CA1108
0.1uF

CA1128
0.1uF

U82B
74F11

3
4
5

6

CA1127
0.1uF

U48A
74S05

1 2

U35
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U70B
74F86

4

5
6

CA1121
0.1uF

CA1103
0.1uF

CA1144
0.1uF

U33
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1151
0.1uF

CA1123
0.1uF

U86C
74F00

9

10
8

U25
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U75
74AS867

3
4
5
6
7
8
9

10

14

22
21
20
19
18
17
16
15

13

11
23
1
2

A
B
C
D
E
F
G
H

CLK

QA
QB
QC
QD
QE
QF
QG
QH

RCO

ENT
ENP
S0
S1

U44D
74S05

9 8

R1101 1K

U45A
74S05

1 2

U91A
74F32

1

2
3

CA1102
0.1uF

U84A
74F11

1
2

13
12

U70A
74F86

1

2
3

U47D
74S05

9 8

CA1106
0.1uF

U42B
74S05

3 4

CA1172
0.1uF

U69
74F151

4
3
2
1

15
14
13
12

11
10
9

7

6
5

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C

G

Y
Y

U85A
74HCT74

2

3

5
6

4
1

D

CLK

Q
Q

PRE
CLR

U43A
74S05

1 2

U24
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U27
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U43C
74S05

5 6

U50E
74S05

11 10

U60
74S182

13

3

1

14

5

15

6

12
11
9

10
7

4

2

CN

G0

G1

G2

G3

P2

P3

CN+X
CN+Y
CN+Z

G
P

P0

P1

CA1146
0.1uF

U28
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U15
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U59
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

U44C
74S05

5 6

U56
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

U41C
74S05

5 6

U42D
74S05

9 8

U64
74F151

4
3
2
1

15
14
13
12

11
10
9

7

6
5

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C

G

Y
Y

U46E
74S05

11 10

U45C
74S05

5 6

J2604
CON40

1 2

3 4
5 6

7 8
9 10

11 12
13 14

15 16

17 18
19 20
21 22

23 24

25 26
27 28
29 30

31 32

33 34
35 36

37 38
39 40

U50B
74S05

3 4

CA1136
0.1uF

U84B
74F11

3
4
5

6

U34
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1170
0.1uF

U86D
74F00

12

13
11

U10
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U47A
74S05

1 2

U67C
74F11

9
10
11

8

U29
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U11
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U49F
74S05

13 12

U106
74ABT245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U77
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

CA1145
0.1uF

CA1175
0.1uF

CA1152
0.1uF

CA1153
0.1uF

U40E
74S05

11 10

U46A
74S05

1 2

U53
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

U40C
74S05

5 6

U49E
74S05

11 10

CA1135
0.1uF

CA1158
0.1uF

U87
74HCT138

1
2
3

15
14
13
12
11
10
9
7

6
4
5

A
B
C

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

G1
G2A
G2B

CA1101
0.1uF

CA1132
0.1uF

U71A
74F00

1

2
3

CA1177
0.1uF

U74
M48Z58Y-70PC1 / AT27C256

10
9
8
7
6
5
4
3

25
24
21
23
2

26
1

20
22
27

11
12
13
15
16
17
18
19

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13/NC
NC/VPP

CE
OE
WE / A14

D0
D1
D2
D3
D4
D5
D6
D7

CA1150
0.1uF

CA1104
0.1uF

U48E
74S05

11 10

+

CAT1105
10uF 20V

BR1103 0R0

CA1162
0.1uF

CA1171
0.1uF

U101
M48Z58Y-70PC1 / AT27C256

10
9
8
7
6
5
4
3

25
24
21
23
2

26
1

20
22
27

11
12
13
15
16
17
18
19

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13/NC
NC/VPP

CE
OE
WE / A14

D0
D1
D2
D3
D4
D5
D6
D7

U65F
74F04

13 12

U18
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

R2
1K

CA1149
0.1uF

CA1164
0.1uF

J2601
VG96ABC

A1

A2

A3

A4

A5

A6

A7

A8

A9

A10

A11

A12

A13

A14

A15

A16

A17

A18

A19

A20

A21

A22

A23

A24

A25

A26

A27

A28

A29

A30

A31

A32

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B16

B17

B18

B19

B20

B21

B22

B23

B24

B25

B26

B27

B28

B29

B30

B31

B32

CA1168
0.1uF

U9
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1138
0.1uF

U91D
74F32

12

13
11

CA1117
0.1uF

U37
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U76
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U48B
74S05

3 4

J2602
VG96ABC

A1

A2

A3

A4

A5

A6

A7

A8

A9

A10

A11

A12

A13

A14

A15

A16

A17

A18

A19

A20

A21

A22

A23

A24

A25

A26

A27

A28

A29

A30

A31

A32

C1

C2

C3

C4

C5

C6

C7

C8

C9

C10

C11

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

B1

B2

B3

B4

B5

B6

B7

B8

B9

B10

B11

B12

B13

B14

B15

B16

B17

B18

B19

B20

B21

B22

B23

B24

B25

B26

B27

B28

B29

B30

B31

B32

+

CAT1103
10uF 20V

CA1154
0.1uF

U107
74HCT652

21

22

23

20
19
18
17
16
15
14
13

1

2

3

4
5
6
7
8
9
10
11

OEBA

SBA

CLKBA

B1
B2
B3
B4
B5
B6
B7
B8

CLKAB

SAB

OEAB

A1
A2
A3
A4
A5
A6
A7
A8

CA1163
0.1uF

U84C
74F11

9
10
11

8

CA1110
0.1uF

U44F
74S05

13 12

CA1115
0.1uF

CA1148
0.1uF

CA1181
0.1uF

U47F
74S05

13 12

U43B
74S05

3 4

R1103 1K

U17
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U50F
74S05

13 12

U43F
74S05

13 12

U68C
74F32

9

10
8

U85B
74HCT74

12

11

9
8

10
13

D

CLK

Q
Q

PRE
CLR

U40A
74S05

1 2

U44A
74S05

1 2

U13
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1187
0.1uF

CA1124
0.1uF

CA1182
0.1uF

U41F
74S05

13 12

U44E
74S05

11 10

U42A
74S05

1 2

U47E
74S05

11 10

U58
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

CA1165
0.1uF

CA1107
0.1uF

U42F
74S05

13 12

U65C
74F04

5 6

U55
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

CA1160
0.1uF

U50D
74S05

9 8

CA1109
0.1uF

U71D
74F00

12

13
11

CA1116
0.1uF

CA1113
0.1uF

CA1143
0.1uF

U47B
74S05

3 4

CA1140
0.1uF

BR1101 0R0

U50C
74S05

5 6

U30
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U103
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

CA1161
0.1uF

CA1167
0.1uF

CA1105
0.1uF

U40F
74S05

13 12

U71B
74F00

4

5
6

CA1125
0.1uF

U46B
74S05

3 4

U65D
74F04

9 8

U67A
74F11

1
2

13
12

CA1129
0.1uF

U40D
74S05

9 8

U36
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U7
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U23
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U49C
74S05

5 6

CA1112
0.1uF

+

CAT1102
10uF 20V

U16
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U83
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U71C
74F00

9

10
8

CA1178
0.1uF

R1102 1K

JP1
CON2

1
2

U32
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U48F
74S05

13 12

CA1133
0.1uF

U63
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1180
0.1uF

CA1173
0.1uF

CA1137
0.1uF

U52
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

U19
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U86B
74F00

4

5
6

U61
74S182

13

3

1

14

5

15

6

12
11
9

10
7

4

2

CN

G0

G1

G2

G3

P2

P3

CN+X
CN+Y
CN+Z

G
P

P0

P1

U20
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U22
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U72
74F151

4
3
2
1

15
14
13
12

11
10
9

7

6
5

D0
D1
D2
D3
D4
D5
D6
D7

A
B
C

G

Y
Y

CA1142
0.1uF

CA1156
0.1uF

U48D
74S05

9 8

U26
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U14
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1134
0.1uF

U66
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1179
0.1uF

U102
74HCT652

21

22

23

20
19
18
17
16
15
14
13

1

2

3

4
5
6
7
8
9
10
11

OEBA

SBA

CLKBA

B1
B2
B3
B4
B5
B6
B7
B8

CLKAB

SAB

OEAB

A1
A2
A3
A4
A5
A6
A7
A8

+

CAT1101
10uF 20V

CA1159
0.1uF

U68D
74F32

12

13
11

U48C
74S05

5 6

U45F
74S05

13 12
U73
M48Z58Y-70PC1 / AT27C256

10
9
8
7
6
5
4
3

25
24
21
23
2

26
1

20
22
27

11
12
13
15
16
17
18
19

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11
A12
A13/NC
NC/VPP

CE
OE
WE / A14

D0
D1
D2
D3
D4
D5
D6
D7

U39
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

CA1114
0.1uF

CA1169
0.1uF

CA1130
0.1uF

U82C
74F11

9
10
11

8

U43D
74S05

9 8

U67B
74F11

3
4
5

6

U44B
74S05

3 4

U70D

74F86

12

13
11

U41E
74S05

11 10

U45B
74S05

3 4

CA1147
0.1uF

+

CAT1106
10uF 20V

BR1102 0R0

U47C
74S05

5 6

U42C
74S05

5 6

U108
74HCT652

21

22

23

20
19
18
17
16
15
14
13

1

2

3

4
5
6
7
8
9
10
11

OEBA

SBA

CLKBA

B1
B2
B3
B4
B5
B6
B7
B8

CLKAB

SAB

OEAB

A1
A2
A3
A4
A5
A6
A7
A8

R1
270R

U82A
74F11

1
2

13
12

U42E
74S05

11 10

CA1174
0.1uF

U43E
74S05

11 10

U57
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

CA1176
0.1uF

U65A
74F04

1 2

CA1166
0.1uF

U41D
74S05

9 8

CA1139
0.1uF

U46F
74S05

13 12

CA1157
0.1uF

U105
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U12
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U65E
74F04

11 10

U50A
74S05

1 2

CA1184
0.1uF

CA1122
0.1uF

CA1186
0.1uF

U31
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

U68A
74F32

1

2
3

U86A
74F00

1

2
3

U45E
74S05

11 10

U41A
74S05

1 2

U91C
74F32

9

10
8

U70C
74F86

9

10
8

U46C
74S05

5 6

U54
74S181

2
23
21
19

1
22
20
18

7

6
5
4
3
8

9
10
11
13

14
16
17
15

A0
A1
A2
A3

B0
B1
B2
B3

CYN

S0
S1
S2
S3
M

Q0
Q1
Q2
Q3

A=B
CYN+4

G
P

U79
74HCT652

21

22

23

20
19
18
17
16
15
14
13

1

2

3

4
5
6
7
8
9

10
11

OEBA

SBA

CLKBA

B1
B2
B3
B4
B5
B6
B7
B8

CLKAB

SAB

OEAB

A1
A2
A3
A4
A5
A6
A7
A8

CA1119
0.1uF

CA1111
0.1uF

CA1141
0.1uF

U65B
74F04

3 4

U49D
74S05

9 8

CA1185
0.1uF

U90
74HCT138

1
2
3

15
14
13
12
11
10
9
7

6
4
5

A
B
C

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

G1
G2A
G2B

U62
74S182

13

3

1

14

5

15

6

12
11
9

10
7

4

2

CN

G0

G1

G2

G3

P2

P3

CN+X
CN+Y
CN+Z

G
P

P0

P1

U40B
74S05

3 4

U21
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U41B
74S05

3 4

U46D
74S05

9 8

U68B
74F32

4

5
6

U78
74HCT652

21

22

23

20
19
18
17
16
15
14
13

1

2

3

4
5
6
7
8
9

10
11

OEBA

SBA

CLKBA

B1
B2
B3
B4
B5
B6
B7
B8

CLKAB

SAB

OEAB

A1
A2
A3
A4
A5
A6
A7
A8

U49B
74S05

3 4

+

CAT1104
10uF 20V

CA1155
0.1uF

CA1118
0.1uF

CA1120
0.1uF

U38
74F194

2

7

11
9

10
1

15
14
13
12

3
4
5
6

SR

SL

CLK
S0
S1
CLR

QA
QB
QC
QD

A
B
C
D

U91B
74F32

4

5
6

U88
74HCT273

3
4
7
8

13
14
17
18

11

1

2
5
6
9
12
15
16
19

D1
D2
D3
D4
D5
D6
D7
D8

CLK

CLR

Q1
Q2
Q3
Q4
Q5
Q6
Q7
Q8

U49A
74S05

1 2

U104
74F245

2
3
4
5
6
7
8
9

19
1

18
17
16
15
14
13
12
11

A0
A1
A2
A3
A4
A5
A6
A7

G
DIR

B0
B1
B2
B3
B4
B5
B6
B7

CA1131
0.1uF

CA1188
0.1uF

CA1126
0.1uF

U89
74HCT138

1
2
3

15
14
13
12
11
10
9
7

6
4
5

A
B
C

Y0
Y1
Y2
Y3
Y4
Y5
Y6
Y7

G1
G2A
G2B

U45D
74S05

9 8


