il | 2 [ [ | o) [ 6 [ 7 8
PWR_FLAG
1001
Conn_02x20_0dd_Even
12
+5V 0 3 m Y +5V
IV 6 A3
A7 8 A5
A6 9 10 A7
A8 11 12 A9
AL0_ 13 14 A1l
A2 15 16 A3
AME_ 17 18 AM5
BO_ 19 20 81
B2 21 22 83 11003
B4_ 23 24 85 11004
B6__25 26 B7 sALI A1 BfBl 5 sy AL B1
B8__ 27 28 B9 PCIn0___A21)» 2|B2  PCini Inc.outo_az2]"2 B mcowr
B10__ 29 30 B4 e — 1 p3|B3  PC.n3 Inc.out2__A3|"2 B inc.outs
nc.Ou A3 B3 o
B12 31 32 Bi13 PC‘InlolAloAl‘ BL‘BA’PC.MS Inc.Outh AL B4 Inc.0ut5
PC.In6____A5 B5 PC.In7 ne.butt A%, Byt
Bl4__33 34 B15 v L ] Inc.0ut6___A5 85| B5 Inc.0ut7
x38L 36y CnB___A61)¢ BofBe—PC-n Inc.out8 A6, selB6  Inc.Out9
SENY- vA Bl - 1: 9 PC.In10__ A7],7 p7|BZ_ PC.nil Inc.0utt0__A7],0 a7 [BZ_Inc.outit
RESET 39 407 £LOCK PCIN12_ 8|40 ag[B8__ PC.n13 oo neoutis el B l6s A s
PCInth__ A91)g B9 39’?'"115 Inc.0utts__ A9y ao[B9__ Inc.outi5
210,10 810 chsipc A0l \1o  p1g[BLO_Incrementt
. 2LUas1 B11 LP;B " MAlyr1 g1 BLL
11002 COutd_ A2, pgpBl2  PC.Ou & PC.OUtO_ AL2) B12 __ PC.OutL <
S VDR UP - A—
PC.0ut2 A13| [B13  PC.Out3 PC.Out2 PC.Out3
Conn_02x20_0dd_Even A13 B13 GND .Out. A13) M3 B13 B13 .Ou GND
o 1 2 1 PCOuth__ ALh),,  pyyfBls  PC.OUS PC.OUth _ AL4 B4 PC.OULS
2 c3 PCOut6_ ALSl)5  py5B15  PC.Out7 pCouts ats| e BBt pc.out7
. E s PCOUtB__ ALGlp;q  pygfBl6  PC.OUS pcoutsatel > 2Xgre  pc.outo
: c7 PCOUtI0 Al7y,;  py7[B17  PC.Outll peoutto a7 S Bli; ec.outtt
130 o PCOUt12  A18l,,q  pyg[Bl8  PC.OUtL3 PC.OUt12_ AL8 :i; Sg B8 PC.Out13
12 cit Pc“’”“"l";g M9  B19 %Pm”“f’ PC.OUtI4_ A9,y pjo[PL9 _ PC.Out15
14 C13 220050 B20fB20 1 GND 820450 p2o|B20 -
828 no1 g2 B2 21 B2 D
16 tis A22) 822, 828 no1 g2 B2
18 It GND A22  B22 anp ¢ 02255 pas|B2Z
20 13
22 Rat
24 (Ra3
26 Rel
28  (Re3
30 (Rel
32 Re3 Instruction Cycle Buffer
34 Cyclet TnstrCycle TIPS
36 Cycle3 y DEnable Out[0..45] A[0..15]
38 PC.OUt[0..15] L n[0..45]
R N
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Increment Buffer
PWR_FLAG NormalUpdate —_—
DEnable 0ut[0..15] PC.In[0..15]
Enabler Inc.0ut[0..15] 51n[0..45]
110..3] o NormalUpdateD NormalUpdate
g PI1[0..3] File: BufferRL.kicad_sch
cle(O..
y D Cycle[0..4] o Incrementd LoadPC Buffer
B[0..15] Hatto)
PB[0-15] — ToadPC ToadPC —
ToadPCD] oa DEnable Out[0..45] C[0..15]
TstrCycleD InstrCycle PC.0ut[0..15] 5 1n[0..15]
ClockPC
Al SE— File: BufferRL.kicad_sch
F v vrepy ogranc
DoBranchCy BranchZero Buffer
DoBranch F—
DEnable
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In[0..5]D>
Enablel | 1
- +5V EnableD o +5V
47 Blye
u2001 02002 R200 " p2001
Q 7uHc245 Q 7uHc245
Out0 2 3] 18 In0 Out8 2 3] 18 In8
A |8 ¥ A0 go |28 N8
Outt 3 A(i’ g :2 17 Int 0ut9 3|a S g2z M9
Out2 4 A2 B2 | 16 In2 | 0Out10 4 A2 B2 | 16 In10 |
Out3 5 a3 B3 | 456 In3 Out1l 5 a3 B3 | 156 In11
Outts 6 | as Ba [ L4 _In4 Out12 6 | as Bs |14 Ini2
out5 715 [T b5 [L3 05 Out13 715 [T s | L3013
Out6 8 | ae 86 |12 In6 Out1h 8 |, 86 |12 Ini4
Out7 9 {7 g7 |11 In7 Out15 9 {7 g7 |11 Ini5
OND L1 A-5B, OND L1 A-5B,
EnableD——22q cE 2 EnableD——22q cE 2
(=} (=}
| |
GND GND
0ut[0..15]
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In[0..5]D>
Enablel | 1
- +5V EnableD o +5V
47 Blye
u3001 U3002 R300L " p3001
Q 7uHc245 Q 7uHc245
Out0 2 3] 18 In0 Out8 2 3] 18 In8
A |8 ¥ A0 go |28 N8
Outt 3 A(i’ g :2 17 Int 0ut9 3|a S g2z M9
Out2 4 A2 B2 | 16 In2 | 0Out10 4 A2 B2 | 16 In10 |
Out3 5 a3 B3 | 456 In3 Out1l 5 a3 B3 | 156 In11
Outts 6 | as Ba [ L4 _In4 Out12 6 | as Bs |14 Ini2
out5 715 [T b5 [L3 05 Out13 715 [T s | L3013
Out6 8 | ae 86 |12 In6 Out1h 8 |, 86 |12 Ini4
Out7 9 {7 g7 |11 In7 Out15 9 {7 g7 |11 Ini5
OND L1 A-5B, OND L1 A-5B,
EnableD——22q cE 2 EnableD——22q cE 2
(=} (=}
| |
GND GND
0ut[0..15]
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In[0..15]0>
Frnahlel 1 k1
- +5V EnableD o +5V
4k7 - Blye
4001 4002 R400L puoo1
Q| 74HC245 Q| 74HC245
Out0 2 3] 18 In0 Out8 2 3] 18 In8
A | 16 1n0 AO go |18 n8
Outd 3 A(i’ g :2 17 Ini Out9 3|a S g2z M9
Out2 4| a2 |16 In2 Out10 4| 82 |16 In10
Out3 5 |43 a3 [ L5_In3 Outli 5 |43 g3 |15 Init
Out 6 | s a5 | L4 _Iné Out12 6 | s Ba | L4 In12
Out5 7 lus [T b5 |35 Out13 7l ps [T b |43 i3
Out6 8 | e 8o | L2 16 Outlh 8 | ne 86 |12 Ini4
Out7 9 | a7 a7 [ L1 In7 Out15 9 | a7 g7 |11 In15
oND ——— L A->B, oND ——— L A->B,
EnableD——22q cE 2 EnableD——22q cE 2
(=} (=}
| |
GND GND
0ut[0..15]
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In[0..15]0>
+5V +5V
U5001 U5002
Q| 7u4HC245 Q| 7u4HC245
In0 2 3] 18 Out0 In8 2 3] 18 Out8
A |8 butd A0 po (22 out®
In1 3 A(i’ g :2 17 Outl In9 3 1a S g |27 0u9
In2 41,0 B2 | 16 Out2 In10 41,0 B2 | 16 Outi0
In3 51,3 B3 | L5 Out3 In11 51,3 B3 | L5 Outil
Ink 6 | as Ba | L4 Outh In12 6 | as Ba | L4 Outi2
In5 7 1ps [T b5 A3 Out5 In13 71ps [J Bs|L3 Out13
In6 8 |, 86 | L2 _Out6 In1t 8 |, B6 | L2 Outlh
In7 9 |, 87 |11 Out7 In15 9 |, g7 | L1 Outi5
+5V %—119 A->Bg +5V %—119 A->B
— = =z —
EnableD——==q CE F EnableD——==q CE F FnableD — //M 45V
= 9 4k7 Blue
R5001  psgo1
GND GND
0ut[0..15]
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To activate the Register
File, we must be on
Cycle 2, 3, or &4,
Cycle[2..4] D———y
U3001E o
74HC14 o N
e = T = [ S
= K 5 5 K ] = o
Cycle2 111 [T~>d0 3 3 & & 3 5 = &
U3002D
B Luinice 2 [l=g [l=2 [l=g [l=g [l=g [l=g []=zs
12 74HCO8 < m < m + 9 + 9 Sl Sl Sl Sl
11 9 ————\\

13 8 DEnable R| D3001 | D3002 N| D3003 N| D3004 N| 03005 N| D3006 N| D3007 N| D3008
u3001D 10 / Blue Blue Blue Blue Blue Blue Blue Blue
74HC14

Cycle3 9 >& l
U3001F +5V
74HC14 U3004C
74HCO8
Cycle4 13 2 BranchZero 9
}é 2 .
Cycle3 10
5
6 RegCLK
U3004A 1+—g——> +5v A
74HCO8 e 4 U3004D
o 000 Blue 74HCO8 74HCO8
Dix + D3009 Storew 12 U30048B
11
U3003 N
A
110..3] o 74HC138 StareB____ 13 > %3214
U3002A = _
74HC08 0 tlyg § vofts Loadd
2|y = ypfts Loadw 1 0 2
12 3]a2 L3 StareB
oND e g 752 Storew
v [t2__CoadPC U3001C
4 [0 75 10 BranchZero T4HC14
5| v7l9  Halt
U3002B GND f—x—2{ET M
74HCO8 B_6lp 2wl et 5 }os—x
00
6
U3001B
74HC14
GND
+5V GND ¢ 31T >0t
The clock signal is triggered by Cycle 3
= = < (Commit), but should be inhibited for a memory sv
-~ write or @ PC Update %
o o
< < 3 The instructions wh‘wch(must)w‘nh‘wbw‘t the clczck )
> signal are Store Byte (0101), Store Word (1101
%Sgis %Sgg; U3004E and branch if zero (1011). 3001
o o 74HCO8 100n
=z =z [=}
(%) (%) 5
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