oV = cl ear SPALU_CY_3 —>ALU_A3_1H

Logi c unit Logic result
PH3 al ways 1N4148 PA@ 1

relay active = 1

24v
D413 pa73  ALU_LOGIC_D3 >
A& B ’ D423 1N4148 1L RL403

ALU_CLRB_1L >,

ALU_IN_B2

R102 1K

D502 D>ALU_D2

i 1N4148
1N4148 R402 v 1N4148 ALU out put
R30; D432 | D482 o= -
~A & B < D442 1N4148 1K not Q
2K

ALU_CLRA_LL 3> e 1Naz4s D323 A
i nput B 1H 1N4148 N4148 Rass ALU_CY_ENY —dox , Q
ALU_IN_B3 3>— S 5503 D>ALU_D3
> | nput A RL303 11\5&1113 R303 e D433 | D483 R0 — INQAB ALU out put
ALU_IN_A3 I ~A & B ’_N_l D443 1N4148 1K not Q
RL203 1Nd48 ¢ R203 24V Tt 2 P ] 4 9 RL413
24V 2« |2 1N4148 % Razs D353 2 ﬁ";k F3 F2 F1
4 |
s s T A& B b 88 | { s f wf, | 0 0 1 1 XOR/ ADD
5 - N 5 T 1 1 0 LD
ALU_CY_2 carry IN ‘ e i ?1\3143&48 1N4M < _ﬁo'l_F 1 % 1 0 0 AND
o D223 1N4001 ALU_F3); R413 ALU_CY.2 L 1 1 1 OR
TO_ADD6_D2 ) ALU_F2 1K 1N3?jg D540
D102 1N4148
bit D2 ; . ALU_F1)) BI T Carry .
it AU register A ALU Tegister B s saon F3 F2 F1 3 relay active = 1 v a P
——>ALU_B3_1H o5
4 D113 ALU_DEC_EN >>—N—-
! _ SPALU_CY_2 —DALU_A2_1H . . Logic result 1
I R103 1K 1N4148 OV = cl ear _CY_. _A2_ :
Logi ¢ unit relay active =1 DECI MAL enabl e D520
PH3 al ways B D412 a7z ALULOGIC.DZ D il RL402 iN4148
ALU_CLRB_1L
oL A & B b D422 1N4148 >—| 1L - p!.l| | to 24V to
ALU_CLRA_1L > D202 D302 —Pp ¢ 8 di sabl e DEC
D121 HUERAL >—N—’1N4148 1N4148 ) o
INaL48 i nput B 1H D322 1N4148 ‘é Rizz ALU_CY_ENS 3 ‘H_ , Q

i nput A RL302 D312

D ALU_IN_A2 1N4148
TO_ADD6_D1 -
bl t Dl D101 Ruzoz 1N?1i411223 R202 24V - 4 1N4M K_‘ h RL412
Ruo 1N4148 ﬁ 2K Q_KO\_F 2 % RA422 : Tq";k 418
1N4148 24v 4 | 5 1N4148 D352 4
iy ok, —Sox, A& ~B H—l Daez | J T inate e t 0¥, 0
2 F 0 5 D332 < 5 )f
ALU_ADD6_N 5 *: ALU_CY_1 Garry IN ‘ —N— 1N4148 1N4M —ﬁo-lT . 1
45"05_ D222 1N4001 ALU_F3)) R412 ALUCY L D RL502
R101 1K D111 D342
ALU_ADD6 ) 1N4148 ALU?FZ; K 4148 Carr H é
. . ALU_F1
ALU register A ALU register B RN e BT 2 ol active = 1 Ry -
PH3 ADD 6 circuit ALU_B2_OH |
24V = | oad for deci mal —>>ALU_B2_1H . ¥ 1.6
Sel ect ADDS instructions
or ADD6_N
Deci mal
N S Logi c result correction
oV = clear ALUCYL AUA Logic ounit relay active = 1
ADD 6 circuit PH3 al ways 1N4148 ALU_LOGIC_D1 ) 24y D511
for b| nar coded dec| rral s ALU7CLRBilL> D411 D471 - - >—| RL401 1N4148 RL501
’ ALU_CLRA_IL ) D201 D301 A&B ) pazt 1N=‘:48 . 1L Ll_ﬂ:kﬂ 1 UH !
_ - N4148 1N4148 - —i3
IN aur i nput B 1H D321 N4148 Ras1 ALU_CY_ENY —fo—=x Q FoA <7
ALU_IN_B1 IN4148 w |2 ° D501 Fall
100X 111X i nput A RL301 D311 1N4148 R401 *_5_1 1N4148 I—E_* >
011X 110X ALUIN_AL 3 aLds ¢ R0 b i osa1 R «— ,_J““— ALu_DL
010X 101X Rl2ol D211 - ~A & B » D441 IN4148 1K“ not Q ] ALU out put
1N4148 Q R201 24V 4 NG < RL411
001X 100X Q a3, ¥
000X 011X 2K 12 Ra21 : Eﬁa Decimal correction will
2 = &5 — NAMB el 1K Dasl s I 0 subtract 6 fromthe result
0 9 converts to 6 F qJ_30‘—4|=2 4%417_ A & ~B N—lmm o 1N4148 0F if there was no carry fromthis nibble
- - 5 D331 ¢ 5 )f
ALU_CY_0 ¥ Carry IN ‘ e i IN4148 i _ﬁo'l_f_7_ 1 <7 F | ON if deci mal
Bit 0is not changed 2 L7_‘ 221 aro0 ALU_F3S a1 ALU_CY 0 >>j orce rel ays if not decinma
ALU_F2)) 1K lNliijé
. . ALU_F1 BIT 1 Carry
ALU regi ster A ALU regi ster B L ausion F3 F2 F1 relay active = 1
—>>ALU_B1_1H
ALU outputs are "OL" :
- pulled to GND when 0
OV = cl ear DYALU_CY_0 —DALU_AO_1H LOgI ¢ unit LOgI c resul t - floating when 1
PH3 al ways N4L48 ALU_LOGIC_DO » 24y relay active = 1
ALU_CLRB_1L A&B N_l Bﬁg 1N3ﬁg >—‘ 1L RL400
ALU_CLRA_1L >} Nﬁfgg 1N3?32 ) ¢ ]
i nput B 1H D320 1N4148 R14|20 ALU_CY_END —fo—=x Q
ALU_IN_BO ) 1N4148 |2 5500 SYALU_DO
i nput A Rip D307l 1N4148 bi50 oas0 RA400 6oL Y ) 1N4148 ALU out put
ALU_IN_AO ~A & B '_N_l D440 1N4148 1K not Q ¢
R0 Nause o Ro0o 24V 4 2 I ] 4 h RL410 .
oK Q_'ao% , % R420 o Zero detection can not
o be used in deci mal node
2 > *? : ‘*—5_17_ A & ~B 1N4l’48 ngg o e m?éig 1N413250{ S0 H—?? 0 D>ALU_ZERO
24y Ao ov S Carry IN | g5 5343:(1)43 Lok ¢ f e — T 1 $ Zero detection
T D220 1N4001 i ALU_F3) RA10 ALU_CY_IN >
D3 D1 ALU_F2); 1K Nea8
1N4001 1N4001 i i ALU_F1) Carr
ALU register A ALU register B o raern BITO Y active = 1
ALU_F3)) S T Rl SC Rel ay CPU
ALUF2S ALU_BO_1H

ALU1710
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ALU_F1))




TO_ADD6_D6 ),

D125

1N4148

TO_ADD6_D5 ),

bit D2
RL106

ALU_ADD6_N

ALU_ADD6

PH3
24V = | oad

Sel ect ADD6
or ADD6_N

ADD 6 circuit
for binary coded decinals

IN  QUT
100X 111X
011X 110X
010X 101X
001X 100X
000X 011X

0 -

ADD 6 circuit

for decimal
instructions

9 converts to 6 - F

Bit 0 is not changed

OV = ¢l ear S>ALU_CY_oUT OPALU_A7_1H Logi ¢ uni t Logi ¢ resul t PAE 2
PH3 al ways iNaL8 ALU_LOGIC_D7 a4y relay active =1
ALU_CLRB_IL > A& B N_l Da27 a1 B ) >—| 1L RL407
e 2 W2 o — < e Cig g
i nput B 1H 1N4148 Rast ALU_CY_ENY) —dox , Q
ALU_IN_B7 3>— N ‘ D507 ALU>>ALU_D7
i nput RL307 D317 1N4148 R407 v 1N4148 out put
s e e | L. W | P
RL207 lNﬁfi; R207 24V - 4 2 1N4M K_‘ h RL417
24V 2 | z 1N4148 é Razt D357 ; qu Fs F2 Fl
4
v R Ze— D457 1K D497 1N4148 3  — 0 0 1 1 XOR/ ADD
carry IN T x4 bsy A& ~B 4 D467 | ] 1N4148 ::? 2 i& 1 1 0 LD
ALU_CY_6 i i N4148 N4 —Sfolx 1 1 0 0 AND
D227 1N4001 ALU_F3), Ra17 ALU_CY.6 11 1 R
.23 i S
D106 . ] ALU_F1) BI T 7 Carry 1N4148
1Na148 ALU regi ster A ALU register B L omu sron F3 F2 F1 relay active = 1 ALU_CY_OUT D>——Pf——
—>>ALU_B7_1H 1N3ijg
b1z ALU_DEC_EN J——Pp——4
RIT 1K INewss 0V = clear aere AR gicouni t Logic result DECI VAL enabl e | 0824
PH3 al ways 1N4143 ALU_LOGIC_D6 2y relay active = 1 1N4148
ALU_CLRB_1L }} D416 D476 - - pull to 24V to
-CLRB_ A&B N_l D426 1N4148 1L RL406 h
e 220 oen e < . i di sabl e DEC
i nput B 1H 1N4148 R436 ALU_CY_ENY —dox Q
ALU_IN_B6 1w - 2 >
R116 1K -IN - [ D506 ALU_DS
D316 1N4148 R406 1N4148
ALUIN_AG 3 I nput A RL306 1N4148 @ R306 A&B » Bﬁg“ 1N3ﬁg 1K — ot O - ALU out put
D105 D116 RL200 lNﬁfig R206 24V - 4 2 1N4M K_‘ h RL416
1N4148 2K ?—30‘—F 2 é R426 2 ﬁ";k a4
1N4148 24v 4 | 1N4148 D356
- S S
0¥, —folx, A & ~B H—l Dae | J | anass masse t o, 0
5 D336 T 5 )f
ALU_CY_5 Carr y IN ‘ _N_ 1N4148 1N4M _ﬁo'l_F , 1
D226 1N4001 ALU—F3> R416 ALU_CY_5 > RL506
Fis K ALU_F2)) 1K Na148 1 2
D115 . . ALU_F1)) BI T Carry
ALU register A ALU register B omomor P F2 F1 6 oY active = 1 S S
——>>ALU_B6_1H , xofb——
Deci mal
N Y Logi c result correction
0V = clear ALUCY.S AU ogicounit relay active = 1
PH3 al wavs 1N4148 24V D515
ALU_CLRB_1L ), y A&B N_ ng 1Naﬁg ALU_LOGIC_DS >>—| 1L T RL405 1N4148 RL505
ALU_CLRA 1L Natd INa1d8 Taras —M ¢ . 4 , e
i nput B 1H 1N4148 R435 ALU CY EN> _307 Q roﬁ— $
ALU_IN_B5 ) K T : 2 D505 z :
i nput A Ros  paisT( 1N4148 Dss s R405 _ﬁo_‘_; } 1N4148 v ALY DS
ALUINAS I ~A & B —N_l Dass | 1N4143 1K not Q | ALU out put
RL205 D215 2K M N
IN4148 Q R205 24V o NG < RL415
1
- , 2K Q_SO\_F 2 o % R425 s 8 Eﬁi Deci mal correction will
| e — - subtract 6 fromthe result
\* 2 4%17_ A & ~B N—l ngg N le?:ﬁg 1na4s goﬁr 2 0 if there was no carry fromthis nibble
ALU_CY_4 Carry IN ‘ P ?Siim 1N4M _ﬁo'l_f_7_ 1 % F | ON if t deci mal
D225 0oL ALU_F33 rats ALU_CY 4 >>j orce rel ays if not decim
ALU_F2)) 1K 11\5&3@
. . ALU_F1 BIT 5 Carry
ALU regi ster A ALU register B LS eson F3 F2 F1 relay active = 1
—>>ALU_B5_1H
ALU outputs are "OL" :
- pulled to GND when 0
OV = cl ear DPALU_CY_4 —OPALU_A4_1H LOgI ¢ unit LOgI c resul t - floating when 1
AL CLRE 1L PH3 al ways 1N4148 bate ba7a  ALU_LOGIC D4 3 24y relay active = 1
A &B D424 1N4148 1L RL404
ALU_CLRA 1L Nt ?,32‘1‘48 — P 8
i nput B 1H i 1N4148 Rasa ALU_CY_ENY —3o=x , Q
ALU_IN_B4 ) : | 507 SPALU_D4
i nput A RL304 a0 1N4148 i oasa R404 6oL ¥ ] 1N4148 ALU out put
ALU_IN_A4 D ~A & B '_N_l D444 1N4148 1K not Q ¢
RL204 D214 2K
IN4148 0 R204 24V I ] 4 9 RL414 .
oK ‘?_'ao‘_; , ruza L Zero detection can not
2av 4 | 1N4148 D354 L= be used in decimal node
- D454 1K D494 1N4148 3 0 DYALU_ZERO
o\?: . s A & B N_l D464 | J  1N4a148 OTF 2 2 detoet]
aocs >Car ry IN ' & O e ik f i 1 i& ero detection
D224 1N4001 ALU_F3), Ra14 ALU_CY.3 D £, |
ALU_F2), 1K 1Nlﬁig
. . ALU_F1) BIT 4 Carry
ALU regi ster A ALU register B L SSau eeon F3 F2 F1 relay active = 1 R SC Rel ay CPU

——>>ALU_B4_1H
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ALU_B3_OH )>—1

D601 1N4148

\ 4
o

D602 1N4148

h 4

1N4148 D641

D603 1N4148

ALU_B3_1H ),

h 4

D604 1N4148

ALU_B2_OH ),

ALU_B2_1H )

ALU_B1_OH ),

h 4

—Ja/\/\/—z—I

R611 1K

1N4148 D642

D605 1N4148

h 4
[EEY

D606 1N4148

ALU_B1_1H )

ALU_BO_OH )

h 4

D607 1N4148

h 4

D608 1N4148

ALU_BO_1H ),

h 4

D609 1N4148

D610 1N4148

—A/\/\/—L]

R621 1K

D634 1N4148

R622 1K

1N4148 D643

1N4148 D644

F G

—>ALU_LOGIC_D3

1N4148 D645

ccC

D611 1N4148

2 or

D612 1N4148

3

D613 1N4148

D614 1N4148 4

—la/\/\/—LI

R601 1K

[ 1zl

R623 1K

D635 1N4148

¢

1N4148 D646

1N4148 D647

D615 1N4148

D616 1N4148

D617 1N4148

D618 1N4148

[ 1ozl

R624 1K

1

1N4148 D648

D632 1N4148

1

1N4148 D649

| g ]

R612 1K

|

1N4148 D650

D619 1N4148

D620 1N4148

D621 1N4148

]

R602 1K

1

1N4148 D651

D622 1N4148

{

R603 1K

D623 1N4148

D624 1N4148

D631 1N4148

D625 1N4148

3 2 1 0

| g I

R604 1K

D633 1N4148

1N4148 D652

S>ALU_LOGIC_D2

D A

—>ALU_LOGIC_D1

B E

—DALU_LOGIC_DO

F C D B

ALU_SEGM_FCDB »y———

G C A E

]

R613 1K

ALU_SEGM_GCAE ),

ALU_SEGM_COM

7 segnent coder for bit 0 - 3

GFDA
FC

~NoUubhWNRO
OWwoT

>

m

m
O

Segnents OFF for each digit
G

Extra actions connected to input pins:

Dat abit O:

Segnent E OFF

ALU_B7_OH »)>—1

D701 1N4148

\ 4
o

D702 1N4148

h 4

1N4148 D741

D703 1N4148

ALU_B7_1H ),

h 4

D704 1N4148

ALU_B6_OH ),

ALU_B6_1H ),

ALU_B5_OH ),

h 4

—Ja/\/\/—z—I

R711 1K

1N4148 D742

D705 1N4148

h 4
[EEY

D706 1N4148

ALU_B5_1H )

ALU_B4_OH )

h 4

D707 1N4148

h 4

D708 1N4148

ALU_B4_1H ),

h 4

D709 1N4148

D710 1N4148

—A/\/\/—L]

R721 1K

D734 1N4148

R722 1K

1N4148 D743

1N4148 D744

PAGE 3

F G

—>ALU_LOGIC_D7

1N4148 D745

ccC

D711 1N4148

2 or

D712 1N4148

3

D713 1N4148

D714 1N4148 4

—la/\/\/—LI

R701 1K

[tz

R723 1K

D735 1N4148

¢

1N4148 D746

1N4148 D747

D715 1N4148

D716 1N4148

D717 1N4148

D718 1N4148

| g I

R724 1K

1

1N4148 D748

D732 1N4148

1

1N4148 D749

| g ]

R712 1K

|

1N4148 D750

D719 1N4148

D720 1N4148

D721 1N4148

]

R702 1K

1

1N4148 D751

D722 1N4148

{

R703 1K

D723 1N4148

D724 1N4148

D731 1N4148

D725 1N4148

3 2 1 0

| g I

R704 1K

D733 1N4148

1N4148 D752

S>ALU_LOGIC_D6

D A

—DALU_LOGIC_DS

B E

—DALU_LOGIC_D4

F C D B

ALU_SEGM_FCDB »y———

G C A E

]

R713 1K

ALU_SEGM_GCAE ),

ALU_SEGM_COM

7 segnent coder for bit 4 - 7

R SC Rel ay CPU
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R367 1K
ALU_IMM_CLK D>—L1- AN ~2—
D367 D377
1N4148 1N4148
MM D7 3 < P—>aLu_n_B7
R366 1K
ALU_IMM_CLK Y>—L~AAN~2—
D366 D376
1N4148 1N4148
IMM_D6 < P DPALU_IN_B6
R365 1K
ALU_IMM_CLK D>—L1-AN~2—
D365 D375
1N4148 1N4148
R17 22K D17  LED
IMM_D5 S>ALU_IN_BS
D » - ALU_A7_1H >>"—\/\/\/—;N”—
R364 1K RI6 22K D16 LED
ALU_IMM_CLK $)—L—~AA—2— ALU_A6_1H - AAN-2——Pp———4
D364 D374 R15 22K D15  LED
1N4148 1N4148 ALU_AS_1H D 2 ’ 7 |
IMM_D4 ) DPALU_IN_B4 RI4 22K D4 LED
R363 1K ALU_A4_1H >>"—\/\/\/—;’|—-
ALU_IMM_CLK 3> VNN RI3 22K D13 LED
D363 D373 |
1N4148 1N4148 ALU_AS_IH DDA 4
R12 22K D12  LED
IMM_D3 S>ALU_IN_B3
K N - ALU_A2_1H >>1“/\/\/_;N”—'
R362 1K RIL 22k DI LED
ALU_IMM_CLK S>—L AN ~2— ALU_AL_1H AN 2——PI——4
D362 D372 R10 22K D10  LED
1N4148 1N4148 ALU_AO_IH 3 ok
MM D2 3 < P—>aLu_n B2 T
R361 1K
ALU_IMM_CLK ST A2 Regi ster A indicators
D361 D371
1N4148 1N4148
IMM_D1 ) < P DPALU_IN_B1
R360 1K
ALU_IMM_CLK D>—L1-AN~2—
D360 D370
1N4148 1N4148
MM_DO Y K P—>>aLu_IN_so
J1A 1B J1c
Al Bl
A _ B2 | _c2]
ALU_CY_INEE
ALU_INM_CLKL—A3- —Bag —£a
A4 ] B4  cal
ALU_F3<<- ALU_F2 é
—aa —Bag ALU_FIK—C5
- AG ALU_IN_AO ALU_IN_A1
AT ALU_IN_A2 ALU_IN_A3
—A8 | ALU_IN_A4 ALU_IN_A5
— A9 ALU_IN_A6 ALUIN_A7
—AL0. TO_ADD6 D1 §§—Bl°— TO_ADD6_D5 §_m.0_
AL TO_ADDS_| —B1L TO_ADDS_| —L1
_A12 ] F N Bio | PN 12|
IMM_DO IMM_DT
_A13 ]  BI3 | _ Ci3 |
IMM_D2 IMM_D3
_Al4 ]  Bl4 |  cCl4]
IMM_D4 IMM_D5
—ALa IMM_D6<g—B15 IMM_D7<—C15
_Al16 ] BlA | __ Cl6 ]
ALU_IN_BO ALU_IN_B1
_A17 | > Bi7 | > ci17]
ALU_IN_B2 ALU_IN_B3
_A18 | BIg | __ Clg |
ALU_IN_B4 ALU_IN_B5
_A19 |  Bl9 | __ Cl19]
ALU_IN_B6 ALU_IN_B7
-~ A20] ALU_DO, ALU_D1
ALU_DEC_ENK—A21 ALU_D2 ALU_D3
- AZ2 ALU_D4 ALU_DS5,
23
ALU_CLRB_1L ALUD6 ALU_D7
ALU_CLRA_lLéé—AM— _B24 | _c24 |
—CERA _A25 | _B25 | 25 |
A% | _B26 | _C26 |
ALU_ADD6
= . Bo7 |
ALU_ADDG_Ngg_AZL ALU_SEGM_FCDB ~cai
—a28 4 ALU_SEGM_GCAE 28
—823 4 ALU_SEGM_COM L2994
ALU_CY_ENK———£30 ] B30 | —cao |
—f\‘-:'-;— ALU_ZERO >>—E—:'-;— ALU_CY_OUT >>—CF-:'-;—
24v L= | L= | L |
F1 FUSE DIN 96_ABC-R DIN 96_ABC-R DIN 96_ABC-R
1 2

ALU  CONNECTOR

R27 22K D27 LED

ALU_B7_1H >>"—\/\/\/—;N”—
R26 22K D26  LED
ALU_B6_1H >>1“/\/\/_;N”—'
R25 22K D25 LED
ALU_B5_1H >>1“/\/\/_;N”—'

R4 22K D24 LED
ALU_B4_1H DA 2——PI———4

R23 22K D23 LED

ALU_B3_1H >%AAH—/ v |

R22 22K D22 LED

ALU_B2_1H >>1“/\/\/_;N”—'

R21 22K D21 LED

ALU_B1_1H >>"—\/\/\/—;N”—-
R20 22K D20  LED

ALU_BO_1H >, vl

~
Regi ster B indicators

24V
o

D67  1N4148
ALU_D7),
R37 22K 37 LED
1 2 N//
D66 1N4148

ALU_DE>>—l———

R36 22K 36 LED
1 2 N//
D65 1N4148

ALU_D5),
R35 22K P35 LED
1 2 N//
D64 1N4148

ALU_D4),
R34 22K 34 LED
1 > N//
D63 1N4148

ALU7D3>>—N—

R33 22K D33 LED
1 2 N//
D62  1N4148

ALU_D2),
R32 22K D32 LED
1 2 N//
D61 1N4148

ALU_DL>—l———

R31 22K P31 LED
1 2 N//
D60 1N4148

ALU_DO),
R30

1

22K 30 LED
2

Cut put

N//

i ndi cat or sV

R48 22K D48 LED
3 Yl

ADDG

ALU_ADD6

1N4148 D77
ALU_DEC_EN )

D47 LED

PAGE 4

R47 22K

24V0 N’ vl

DECI MAL

ALU_CY_END>—rie—33k a5 LED
24\ 2

ADD

ALU_F3 >33k B45 iy
24\

F3

R44 22K D44

ALU_F2),

LED
24V il

F2

ALU—F1> R43 22K D43 LED
24V olal

F1

ALU_ZERO >>m|
20v0—1 2 >
NON ZERO

R41 22K D41 LED

ALU_CY_OUT >>1“/\/\/_;N”—'

Cy aJr

R40 22K D40 //I?ED
ALU_CY_IN ),

CY IN VvV

R SC Rel ay CPU
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