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M ag iC_-I H om eb rew CPU Magic-1 design & construction: Bill Buzbee

Enclosure and front panel: Alistair Roe

CPU: Custom design Addressing modes: Hardware page table
Construction: Reg-Reg Data bus: 8 bits . . . R .
Wire-wrapped TTL Base + offset ALU width: 16 bits Design & debugging help, inspiration and encouragement:
Clock speed: 3 Mhz Push, Pop Modes: supervisor & user Ken Sumrall TTL Mark Attila Szabd
Memory: 4 MB Registers: External interrupt lines: 6 Dave Conroy Al Kossow John Doran
Architecture: General: A, B IDE hard drive interface Andrew Holme Simir Ribic Hans Summers
modified 1 address Bases: SP, DP Serial ports: 2 Ben Franchuk TriPheonix Dennis Kuschel
Address bus: Control: MSW, PTB Real time clock Gil Smith Dave Brooks Merlin Skinner
22 bits + 1/0O space Special: PC, C Full front panel Mark Atherton Barry Cross ...and many others
Ron Watkins lan White Thanks!

http://www.homebrewcpu.org
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Outside dimensions: 8.5 x 11
Inside dimensions: 6 x 8.75

Inside cutout centered:

1.125 side margins

1.250 top & bottom margins
0.75 corners

Polish inside and outside edges

All holes 3/16 (use template to drill)
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7402
2 7400 -RD is generated on FP/Clock board. Pull 7432 from U95 position and
< ,* 5 s replace with 7402, Use previously unused gate C from U9. Remove wires
10 P LRD) from pins 1, 2 & 3 of U95. Wire in new pins. To finish, run U9:8 to US:4

Control Card modifications
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R-B27 7404 13 U63:11

_FAULT_PENDING

Use either 41:5 or 44:3

MEMREF previously used for PSEL computation and trap support.

Perhaps factor it into _RD and _WR and don’t use for PSEL? Main SRAM
ties _OE to _RW, which is different than everyone else. Should it also use
—RD? If so, do we run into timing issues? Device SRAM uses _RD, but can’t

handle fast clock with 70ns devices. Sheet: /
File: New_WR_RD.sch
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Memory Card Modifications

Added to memory card to provide partial termination

for the data bus.

Inserted between the existing

DBUS net and the backplane edge connector. So,
the new “D” bus is the old “DBUS” in the device page

schematics. Started off using 47 ohms, but may

adjust later.
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Memory card rework #2 - drivers & termination for address bus

Sheet: /

File: Memory Card Rework 2.sch

Title:

Size: Al [ Date: Rev:
KiCad E.D.A. kicad (5.1.6-0-10_14) Id: 1/1

1 [ 2 [ 3 I L I 5 I




Memory Card Rework 3: MEMREF

Alter MEMREF to factor in DMA mode. This change restores the
functionality of the front panel read/write following other changes
that moved D and A bus signals behind buffers.

We pick up DMA_ACK from the existing inverted _DMA_ACK on
Ui1-2. For the OR, we use an previously unused gate in U30.

MEMREF signal coming into the 7432 is the original one generated
by U18-8 from the Page Table sheet, which is also disconnected
from the backplane connector.

The new MEMREF signal is then connected to the backplane and

used elsewhere in the system. Continue to use the old MEMREF in
the generation of _WAIT, _NW and _NP internal to the memory card.
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DMAACK 1 L
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U16-8_MEMREF
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for the data bus.

DBUS net and the backplane edge connector. So,
the new “D” bus is the old “DBUS” in the device page
schematics. Started off using 47 ohms, but may

adjust later.

Update (2023). Removed front panel switches from 74F30
and applied directly to DBUS.
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Device Card Modifications

Added to device card to provide partial termination
Inserted between the existing
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Register Card Modifications

Added series termination to existing 74245 bi—direcitonal bus driver. Start
with 47 Ohms, but may adjust later.

47 Ohms
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Bill of materials -- Memory Card --- page 1

ltem Qty References
1 1 U19

2 1 U13

3 1 U1l

4 3 U14,U15,U16
5 1 U18

6 1 U20
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8 1 U30

9 4 U7,U8,U9,U10
10 1 U12

11 1 U29

12 4 U3,U4,U5,U6
13 8 U21,U22,U23,U24,U25,U26,U27,U28

2 Ulu2
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DeviceCard.bom

Devi ce BOM
Item Qy
1 3
2 1
3 17
4 1
5 1
6 1
7 1
8 1
9 1
10 1
11 1
12 1
13 1
14 1
15 1
16 1
17 1
18 1
19 1
20 1
21 1
22 32
23 2
24 1
25 2
26 1
27 1
28 2
29 1
30 1
31 1
32 1
33 1
34 1
35 1
36 1
37 1
38 1
39 1
40 1
41 1
42 1
43 1
44 2
45 1
46 1
47 1
48 1
1
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D14, D15, D16, D17

Rl, R2, R3, R4, R5, R6, R7, R8, R9, R10, R11, R12, R13,
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U9, U10, U11, U12
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S32
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uz25
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7400
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7404
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7427
7430
7432
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SAl11
SA12
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SA14
SA15
SA16
SA17
SA18
SA19
SA10
SA20
SA21
0. 1uF
16550
27256
62256
1N4148
IN5817
74F138
74F240
74F244
MAX233
TIL311

Ri bbon50
RTC72421
1. 8432Whz

Page 1



DeviceCard.bom Page 2

58 2 P1,P2 CONN DBO09
59 1 Bl 3v Lithium
VEMORY/ DEVI CE

60 1 S31



s
R0

N
e

[+ 14 O C-—-—'O—-'»NQ oz

Front

©0 =0
?OOO_ O'OOOODOD‘OOOOOOODOOOOO OOOI)OOO()ODO

8

nel Card

S @

'Fr::u

o o
o
=0
52
5 5t O

oo,

o
5800
ouen

2

OO
29
o il

Bz 56—0-20
838

boe 56—5

3 50 5
606
o0
o lle

o

©
602 56—

SO

)
QKO0

‘002 80—5
S0

o

08N0%
OA:J‘O
58900
O %0
oKD 0
Qnog » ¥l
? -

90
og2 886 —=5
30
S WS

B o
81 Q0B 0.8t 50 ——0-5

S
5008

Qo

Q

2
-]

0 00I000P0DD T OO
ononooonnnnnnn

TI;
!

QO
5%
(vl
36
Q0
56
00
56
5%
il
50
Yo
o0

S

0

9]

o

O
S84 00
&
5000
L0

o
¢

0

&2

=)
O <

&0

-

(o)

)
5900
o
ana0
Oy
o800
[~}

)

i
aAO0
O
58090
{ef5: el

Q

—~QJeoscoo—ﬂb—;bscoo——Offoce
YO KOO

-—-°-—-o s’
vi:lele)

£ 0001010 OQHOI0ICIO Ql‘)rQ'U") Gl 0!0‘()10

a0

=7 010 I0INBINIH IBIGIHIOINININIOIOIDIOKY

o ey ~ @
o an o @

. l) Ul(J'Q (4\0?0]0'0, ’\')IUIO ICIO) O 10

’OA(C t" LO8 z "'C'.aﬁ“

-,ecoc—-:4~bocéc——§"”

==)1010IOIN moumolo Nmo:mf; molommmmlo QIn

fotola, SRR r'o slolo! c‘o nloiaio!

2) B = = :
n\«m 4 O [REI 6INC ey _\tv.,, ?() (a).56x
Loy huig” g A R o ) A 7 3 . - F‘"
R T e VP Ty R ) | ¢ 3
AGQ'.l'gtlllhtb

31;1\;.!' |

¢

s

Ky

cc1-> component carrier for _FP_WRITE
cc2 -> component carrier for _RESET
cc3 -» component carrier for 555 circuit

!

v a ,,'l i

O R85
©

o

o ez S0y

g

23
v

—=_ 8090

y Q0!

£ 0

o
00 0%

ap)

00
20
oD

(v)

oA

,
i

.

(ol 4]

-

IR Do 020 OO

o
o0
o0
e )

(] v
)

E

-

-

2,

-

o) A0l 4]

(S = T

‘00
o0
SO
o0
Q0
o0

L4

iy st DO L0280
00
L {aks) 5%
; r o0 K
00
Ol SRERIS gy O0——-58IE S 0

Ry
30"

5]
5

alipiieils

ek Y

gl

D uining QI0I0=E



%
4 e 3$)
G 3#
D(:QKL!\/I!:; o ) & D2< 4
" » & . R
4 21 [ -(cAm—
2MKNT7:L:; cl° J
=
D}
== =-=" bomers BRIl
"#$%8& L o
$%
! 0 —Forct] | 5 | 58 S %
30, pe 4 | | H ! Fpocs
£ IHY6$™I( q c . e
2 A L ___4 m bn A
UMQ 2 f f n FD2 e .
% 2 2 o |v . fhe e
i T Y3rpsr# = —le
D3F#
_____ —AW——8 |
r 1 | 2%
scA | sca
o—SC8 | sc8 CLK4

[1"#$
%&) >
JL B+G ':%&'g(
+ -
v I0CLK“&F] Bid ;:%)*J'%&"
$% 9 ol Y {%-%/80¢
A I >
r— =7 _AMALSEE > 3 /F%c gg FD-BDD ok <2 L
| X v 0&) 4 5 v )A NOTE: IOCLK now runs through U5-15, R20-7 and on to RB27 on backplane
e D2 D2< =
MCBH
(23 ()
. Ol o |~ I_E =1 = -1
e Dper 3' ¥ s © = Bl s 0= = Jasoo)-
24 \opr Ny ol > == : 2)35%
" DaF# — D2D B"(] *—c__o e o _—
. 5% )$GG22 )$GG22
G2Gp," &4t s
™~ 23 1 % ~9"123348
| [ FD"$BD2
| D L | — P L =X e cicpE
4 PPl A G+B GiB
| M ==, =L - —glc cJ4 PEg
N = B
R | = k=
+
L_____1 I J?!%P!&J?!S e s pX
$% s 2 2 ec 355
> > >
#<3=)>?@ @++)<5A&)&A5$3B) @+88&)5A5C< T 3FD3FP3FD3F#

$(O*++.) [").01233-)45"6)T#48) 59




A — —— e

—ront panel LED 1 [—
[L[0..15] [DBUS[O..7] —< mswc]

L L L L Lyl L4 1] D 0 D MSwz
L L L7 L L12] 1S D D D D
L L L 19| |L}3 D 1] D D
1] D7 1] D7
[L_FPL — — _ -

/’J” ZINIT_INST T
Gnd _F| % "I: ® [ - o 9 |
|

< <M HT N A STONHTON A
g0 BB8838A3 g0 85883882 ’J% Q9 33943383 Q9 2gg3gss
[74F533 U13 [74F533 u12 85 8588382a 74F240 u10 74F240 Uil

B8288R3V2 B8R8RRER 14 74F534
1 N DO000000Q RRRRILLY RRRRLER
ONOOBWN BWONFEPAWNE BWONFEBRWNE

N

:
| | [ es 2 Izi%]m

R _ _ N I UL - — — = _ -
19iD20D21D22|D23|D24{D25[D26 35 36 37 D38 39 D4O D41
x| R R|UR]R]R]R]CR x|
ED |LED LED |LED |LED JLED |LED LED ED LED LED |LED LED LED ED

[L_PcobE

+5

[ = i

=

[Post code dispiay Ix > 28 o
50 5D
4Q 4D
3@ 3D
20 2D

1Q 1D 27|D28D29D30D31|D32D33D34

xR RCRR]T R KRR

Ul

ED JLED |LED [LED |LED LED LED [LED

H L e e e e e e e e e ]

[(©) 2003, Bill Buzbee, Half Moon Bay, CA |




A
—
—ront Panel LED 2
[CLKS XINIT_INST
{ XINIT_INST]
=
IRQO
MEMORY| _IRQl
7408 u4b U20B _IRQ
74044 4 3 —<_R?]
0 MEMREF
(A.21] {_MEMREF] — o3l
"R [ "1 | [ls Mot Rt < _RY]
Mhd | My FEL Mhis B _IRQ5
_DMA_ACK]
end 21 y 31~ y zlr y 21 y o) y
74F240 74F240 74F240 U19 U18
u15 U16 (Okivs T4F244 74F244
RRRREELE RRRREEEE RRRREEEE RRRREELE RRRRELLE
SERRRERE SERSRERE SERRRERE SERSRERE EOnESass
[T kze [Tz (Il [T ke [T ko
Ix Ix 5 In 5 In | [ b b e 14
+5
r D42|D43D44{DA45D46D47[D48|D49  ID50ID51iD52|D53[D54{D55D56[D57  D58ID59D60ID61D62[D63 D64D65 D80ID79ID66[D67|D68IDE9ID70D78 D71D72D73[D74D75D76{D77|D81 1
| )" ®|T KT =T R[TR]TR|]T K] K| A L Y R|” K| R| K] x| ] )|7R|TR]T R R[] R R[T R )" ®]TR[TR]T K| R]T K] R
: ED |LED |LED LED |-ED LLED |-ED LED “|.ED |LED LED |-ED |LED |LED |LED LLED " |-ED LLED |-ED |LED |LED L.ED ED LED D |LED |LED |LED |LED |.ED LED |.ED £D LLED |LED |LED |LED |LED |LED |LED |
L - - - - - . e Y Y ¥ Y e € — |
H
((c) 2003, Bill Buzbee, Half Moon Bay, CA |




Lef

w2
LED_HALT 1
v 2 D_L 1 2 -
N 7
il N -
B 2 N -
i 7 L 6 _IRL
A 19 20 N 18 -
cB [0 L — 19} 20 —DNA_ACK
ES 27— T 77— —ASVP
P_L 25 26 L (21— —NSVE
P_L — o7 28 D_L - 26 —HSVH
P_L — 29 30 DL — 7] 28— —HSVV
T 31 ED_L — ] 30— L
) 37 ED_L — 31 32 —ASVC
- 35| 36 ED_STOP_CLK _FSVZ
= —a7 ] 38— ED_CLKS — 35 36— -
— —30] 20— E VRIT —37 ] 38— ED_INIT_TNST
) — 21 E LED_REMORY 30 | 0 E0_
- E CED_NEMREF 47| ED_
= — 75| . 35 LED_NV -
= Gnd LED_NP -
_RESET 70 50 +5 +5 —ar | 78— -
Gnd — 49 50 -
Ribbon50 ‘
Ribbon50

(c) 2003, Bill Buzbee, Half Moon Bay, CA




FrontPanelCard.bom

Fr ont

Panel

BOM

[
~

RPRRRPRPRPNRPRPNWUORRRPRREPNRPRERRERN

Ref er ences

R21, R22, R23, R24, R25, R26, R27, R28, R29, R30

D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13, D14, D15,
D16, D17, D18, D19, D20, D21, D22, D23, D24, D25, D26,
D27, D28, D29, D30, D31, D32, D33, D34, D35, D36, D37,
D38, D39, D40, D41, D42, D43, D44, D45, D46, D47, D48,
D49, D50, D51, D52, D53, D54, D55, D56, D57, D58, D59,
D60, D61, D62, D63, D64, D65, D66, D67, D68, D69, D70,
D71, br2, D73, br4, D75, Dr6, D77, D78, D79, D80

R2, R3, R4, R5, R7, R8, R9, R10, R11, R12, R13, R14, R15,
R16, R17, R18, R19

U6, U9

u20

ul

S2

S5

u10, Ul1, u15, Ul6, U17
U5, U18, U19

ulz, Ui3

ul4

4. 7K

7400

7404

7408

7414

7474

7476

1N914
74151
NE555

R _POT
RESET

WRI TE
74F240
74F244
74F533
74F534
L_SELECT
Ri bbon50
Tur bod k
Nor mal d k
Manual _d k
St op_d ock
DVA REQUEST
CLOCK_SELECT
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