1 | | 3 | 4 I I
cpu RAMROM 10 RS232 physical_IO R FLAC +5V
- PWR_FLAG
GND
Plik: cpu.kicad_sch Plik: ramrom.kicad_sch Plik: io.kicad_sch Plik: rs232.kicad_sch Plik: physical_io.kicad_sch

https://maniek86.xyz
maniek86

Sheet: /
File: m68k.kicad_sch

Title: Motorola 68000 homebrew

Size: A4 [ Date: 2024-08-13 Rev: 3
KiCad E.D.A. kicad 6.0.11+dfsg—1 1d: 1/6
1 [ [ 3 [ 4 I I




U203
680000

+5V

’

R201
4.7K

|

4.7K
R202

74LS05
U201A

74LS05
u2018

PCLK

IPLO
IPL1
IPL2
BGACK

BG
BR

FCo
FC1
FC2
VMA

VPA

BERR

DTACK

HALT
RESET

vce
vce

GND
GND

AL
A2
A3
A4
A5
A6
A7
A8
A9
A10
Al1
A12
A13
Al4
A15
Al6
AL7
A18
A19
A20
A21
A22
A23

Do
D1
D2
D3
D4
D5
D6
07
D8
D9
D10
D11
D12
D13
D14
D15

AS
ubs
LDS
R/W

b6 s
3_? ubs
bs |

DS R/W

9 R/W

+5V

+
a
<

0x000000—-0x8FFFFF
8MB / 8 = 1MB

+5V
0x000000—-0xOFFFFF

U205 0-1 MB: 1 MB

74L5138 ROM.CS
1S
(] 0x100000—-0x1FFFFF

Ni4 _

> o1 PERIPHERAL_CS 1-2 MB: 1 MB

A0
AL
A2 02

E3 Q05
E2
(=4

FEEEEE

8- eno

GND

+5V

U206
74L5138

A0 (e]V] RS232_CS
AL o1
A2 02

0x100000—-0x11FFFF
0x120000—-0x13FFFF
0x140000—-0x15FFFF
0x160000—-0x17FFFF

vee H6 >

8255_A_CS

Q03 8255_B_CS

Ky
|

Ky
U2016G -

U2026

vce

GND

vce

74LS05
GND

74LS14

A23 9

PERIPHERAL_CS

0x100000—-0x1FFFFF
iMB / 8 = 128BKB

U202F

[RS232_DTACK RET »—L3] [T >F2—{RS232_DTACK_RET

Y

74LS14

U202E

Rs232_ic_cs y—4 [T >F{Rs232.0c.C5

X

74LS14

u202D

>t

74LS14

i

u202¢

\?
g

74LS14

U204 7415161

1 S

16MHz 3| X201

CLK_16MHZ

o
c
S
J:xn

FRH-

>f¢—‘
=
=

GF—ZL{6ND3 Vee

o
=z
o

DO Qo
D1 Qi

vee —1-6—+»
(8]
<

CLK_16MHZ

o4 pLLy

5 £3 05 PO
GND £2 06 PEx
N7 »«

11
3

(=4 a7

o
zZ
0
iGND

U201E
74LS05

do

U201F
74LS05
32

LED_RXDB

7405 is OC gate

Notes:
UDS —> 0x000000 —> D8-D15
LDS -> 0x000001 -> DO-D7

of

of

Conn_01x02_Female
J202

Power in +5V

u201C
74LS05

u201D
74LS05

LED_RXDA

D2 Q2
D3 Q3

(3 NS, OV

CLK_SELECT

PE TC

CEP R
z
Gz 4 MHz

N\
16 MHz

https://maniek86.xyz
maniek86

cp 2 MHz

MR

Sheet: /cpu/
File: cpu.kicad_sch

Title: Motorola 68000 homebrew

Size: Al [

Date: 2024-08-13

Rev: 3

o 1 MHz
=
<)

{7 GND

KiCad E.D.A. kicad 6.0.11+dfsg—-1

Id: 2/6

4 I




Lower bits 0—7/

+5V +5V
U301 & BS62LV4006 U303
AL at AL
A3 10,5 s A3 6>
A4 9,3 Q3 A4 Sia3
A58l = A5 4l
A6 7|, - A6 3.
A7 6146 Q6 A7 216
A8 51,7 Q7 A8 11,7
A9 27 A9 23,
ALO 26[ ez RAM L Cs ALO 22|
AL 231, Trlee A1 19,0
ALZ 25511 VERS WKW 45V
PRI P 21|y
Al4 28 A3 R/W R/W 2015F
M5 3|5 1 2
AL6 31, - RoM_LCS [ | S
a7 2%, 9
B
A9 Lng 2 GND
O
~
GND

AMB of RAM mapped at
0xB00000—0OxFFFFFF (8MB—16MB)

Upper/higher bits 8-15

4KB of ROM mapped at
0x000000—0xOFFFFF (OMB—1MB)

74LS32

U306A

74LS32
U3058
ROM_CS
74LS32
U3068

[ 5 [
+5V
74L532 74L532
1S 1S
1 1
> >
o o
= =
[c] [c]
U305E U306E
GND

GND
u306C
741532
9
RS232_IC_CS

u306D

741532
2

RS232_DTACK_RET

+5V +5V
741532
U302 N BS62LV4006 u3o4
A 5 A U305C External DTACK for future
AL 1240 o Qo L 8l
A2 14,y a1 A2 7|, 8 RAM_H CS ond
A3 10155 Q2 A3 61> UDS_AS
:;—:Az Q3 :; i A3 740532
VR as 263l 43050
A7 6146 a6 Al 21p6 11_ROM_H.CS
A8 51,7 Q7 A8 11,7 13
A9 27 g A9 23 ¢ L=
AL0_26] g TFR2__RAM_H_CS AL0 27| g
A1 23,1, oER4 A1 19,1,
ALZ 25511 VERS WKW /E+5v
AL3 41,5 - 20y
Al4 28 A3 / R/W 2015F o
A5 3|4is 18 2
M6 311 e ROM H CS [ | S
Al7 A6 i
A18 30|,y GND
AL9 1lig %
O
~i
GND https://maniek86.xyz
maniek86
Sheet: /RAMROM/
File: ramrom.kicad_sch
Title: Motorola 68000 homebrew
Size: Al | Date: 2024-08-13 Rev: 3
KiCad E.D.A. kicad 6.0.11+dfsg—1 Id: 3/6
1 [ 2 I I [ | 5 I




I
+5V . i +5V
O I I
I
A_PA[0..7, ot J82C55A i o ! | U406E
I
APAO__ 41 ppg S RESET | 35— RESET : 74152458 Us04 !
0x140000 APM 3 o > | | Using UDS_AS doesn’t wark )
AFAL O | | | :
APAZ 2| o0 ! BO § A0 : for generating RD/WR >
APAS 1| ppz | B1 AL |
I
APAG 50] o, ; B2 A2 ! o
APAS 39| e | B3 A3 ! R/W z
APA6 38| oo i * b ! 4 IH08A oo 741500
APA7 37| pps ; B85 Tl 4s ; 741500 ~
A_PB[0..7] | 86 A6 | UDS 3 . 5
1 I
A_PBO 18 B7 A7 i GND
ATBY 18] pgg [
0x140002 CIYRIET] : ! TS 10 Z50500
APB2 20| pgy \ oA->B 19 | U406C , (L4LS00
e o— | SN
APB3 21| pps ! zZ cept IDE_CS !
I
APB4 22| pos ! = :
APBS 23{ pps ! - \ U406D
APB6 241 pgg [ GND ! U068 741500
APB7 25| nps ! <~ | 2
A_PC[0..7] | w
1 I
0x140004 lﬁgf 141 pco : |
APCL 151 peq 27 | +5V w
APC2 16| pcs Note: ! o
APC3 17 PC3 Even add(_esses use D8..D15 | 7415245 U405
APCL 13 - So 8255 is mapped at I .
m oce 0x000000, 0x000002 ... : BO § AQ ‘ D E | ﬂtE (fa ce
APC6 11 | B1 AL 0x120000—0x13FFFF IDE_RESET
APCT 10| Loo I B2 A2 GND
AL/ 101 pey . ! = s IDE_D[0..15 , gL m IDE_D[0..15
= | B4 A4 IDED7 3 4 IDE_D8
_ G} | | .
0x140000—-0x15FFFF : 85 | 45 DED6 5 . IDE D9
~ | B6 A6 IDED5 7 8 IDE_D10
GND ! B7 A7 IDED4 9 10 IDE_D11
v ! N IDE_D3 12 IDE_D12
| oA->B IDE_D2 14 IDE_D13
5V i 5 cepte IDE_CS IDE_D1 16 IDE_D14
! IDE_DO 18 IDE_D15
O I o
S A0S U402 N 82C55A : = 120, ey
4 o 35 ! GND GND& 122
0x160000 PAO s RESET RESET [ IDE_IOW 24
= | S GND
2 pat | IDE_IOR 26
I
1] b3 ‘ RETe
=l A L] I
| 50] pps | ;9 L gg
D —— I
_| 39 | X L X
s 3] P ! IDE_AL 33 |34
B_FAb _38{ ppg [ IDE_AO 35 36 IDE_A2
I
371 pa7 | +5V IDE_CSO 37 38 IDE_CS1
B_PB[0..7] | 22K IDE_DASP____39 40
0x160002 B_PBO_18) pgg l IDE_DASP |
;3 PB1 : RGOL Conn_02x20_0dd_Even GND<L
o p3 o1l PB2 | +5V READ: WRITE
B_PB3 211 pp3 i +5V /t 0] 0x120000: Data port [16 bit] |Data port [16 bit]
B_PB4 22] ppy, IDE_CS1 1] 0x120002: Error code -
| 23 A 2] 0x120004: — Sectors amount *
pyy | G U403 1 74LS244 [3] 0x120006: — |Address LBAQ (0:7) Bit 0:3 = LBA bits (24:27)
B PB7 25 PB6 0a S 00a |18 IDE_IOR [4] 0x120008: — |Address LBAL (8:15) Bit 4 = set master(0)/slave(1)
PB7 g 16 IDE_IOW [5] Ox12000A: — |Address LBA2 (16:23 Bit5 = settol
B_PC[0..7] l1a 0O1a \DE_RESET [6] 0x12000C: — |Address LBA3 (24:27) * Bit 6 = set to 1 for LBA access
0x160004 B_PCO 14| prp 12a 02a —15%& C50 [7] 0x12000E: Status |Command Bit 7 = setto1l
B_PC1 15 13a 03a —12% =
g s 10b 00b LED_IDE
B_Chs 161 pep 7 IDE_AO
g 17 11b [T o1b
BLhd 171 pe3 5 IDE_AL
| 13 12b 02b
N 3 IDE_A2
| 12 13b 03b .
8 PC6 11 PC5 https://maniek86.xyz
B_PC7 10| Egg Ofa o maniek86
- OEb 3 Sheet: /10/
S o
0x160000—0x17FFFF o File: io.kicad_sch
~ Title: Motorola 68000 homebrew
GND -
GND Size: Al | Date: 2024-08-13 Rev: 3
KiCad E.D.A. kicad 6.0.11+dfsg—1 Id: 4/6

1 I 2 [ 3 [ 4 I 5 I




1 T 2 3 T [ T 5
+5V +5V
U502
MAX232
C1+ o C2+ €509 | €510
+1 C501 > 503t
+5V -Elou 10u:|— 0.4u | 0.1u
c1- c2-
= 3.6864MHz Ve |2 I 45V
g 1o+c505 GND onp
>d&{en nnoutfe T
2 VS— _5_—| Sle
O GND 9
~X501 EETD 11 1w - 10u C506 o o ¢
[ | e
oD 2 12 —>o—— T120uT 7 Sle [1592
+5V V) @ |DB9 Male
L5t RioU—o<—  RuN 2e
0x100000-0x11FFFF Q| oo, 9 | naou :] o |8 X;l:.
Q
32 o 30
X1,/CLK g TXDA 2
Er o o oic g Rs232
D[0..15]
D8 25 lpo xDB |—11
D9 ____16 1p RXDB |—L0 GND
D10 24 |5
D11 17 | o3 opo |29 s
012 23 | op1 |12 5
D13 18 1 pg op2 28 x +5V
p1s 22 | o op3 13 % U503
D15 19 |7 op4 |—21x MAX232
[A[1..23] ops |14 =
AL 1 IRrst or6 [—26 +[ 502 C g e csout
Az 3 _1Rs2 op7 15— 100 To
£ 5 fgs3 T sl o s T
Ab 6 |fRsy 1Po —L—x - -
Pt —4—x -~ I +5V
RS232_IC_CS = RS232.CS | AS 35 1cs P2 |36 5 <- TF DkO;‘ Cuﬂn‘EPczt 2048 HZ —L—J .
8 | R/W I3 |—2—x  clock here (IP2) 10u €507
. 37 IAcK P4 32 . + 5o
RESET IP5 38 - GND 9
10u C508 o ¢
(REZATACK}—¢———2- DTACK (0 >——HENES o= i o® o
x—21d Irq 2 3 1501
4.7K = 101 121N T20UT L le
+5V w? @ |DB9 Male
o) 2
RSO0L brack of MC6B681 is OC o R10ul—o<]— RAN s [® .
which | found out at the 1
end of making this schematic oD x-2 R20U'_O<_ R2IN 8 10
o
LoGIC z RS232
TO DO: flow control
GND
https://maniek86.xyz
maniek86
Sheet: /RS232/
File: rs232.kicad_sch
Title: Motorola 68000 homebrew
Size: Al | Date: 2024-08-13 Rev: 3
KiCad E.D.A. kicad 6.0.11+dfsg—1 Id: 5/6

[ [ 5




1KR621 1KR628
+5V U605
lo._7K used here as U602 1KR622 U604 1KR629 DA56—11CGKWA
S N 9 N bright LEDs used GALL6VE SEG2_B GALL6VS 1 SEG1 B SEG1 A 16 DIGLA D6 %2  pico a 11 SEG2_A
2 e 101 1KR623 101 1KR630 SEGLB 19pigy g 0,0, pic2_s{Lo SEG2ZB
D602 s SEG2 C B SEGL C SEGLC 3|pics e blca ¢ |8_SEG2.C
[LED_RXDA —D) 103 1KR624 103 1KR631 SEGLD 21pi61_p DIG2_D|6—SEGZ.D
e 5 SEG2.D 04 16— SEGL D SEGLE 1pica e DI £|5_SEG2E
D603 105 1KR625 105 1KR632 SEGLF 18pi6q F DIG2_F L2 SEG2.F
ILED TOR ~7 106 SEG2_E 106 JA_—E SEG1_E SEG1. G 17 DIGL_G DIG2_G 7 SEG2.G
= =l GND 107 107 -1-3——] 1KRE33 » pp1 opP23x
Serial A RX/TX activity LEDs v 108 108 1 14 D161_CA DIG2_CA[LS
1KR634 +5V +5V
=] =) SEG1
=z =z
+5V GND © GND © ) . R
A4 A4 Debug segment display without multiplexing
3 ¢ 5] [¢ two GALs used as 4 bit —> 7 segment decoders
el T8 |3 GND Pins 2-5 input GND
D604 Pins 18-12 output (18..12 —> A..G)
[LE0_Rx08B ~17 0x160000
| = -
LED SW601
SW_DIP_x08
+5V
D605,
)
[LED_TXDB > oD
~

Serial B RX/TX activity LEDs External 1/0 connectors

A_PB[0..7 A_PC[0..7

T A_PA7

Debug x8 DIP SW
0x140000

10KR635
10KR636
10KR637
10KR638
10KR639
10KR640
10KR641
10KR642

D606
HDD LED Power LED
Conn_01x08_Female Conn_01x08_Female
1KR608 0x140002 0x140004
SEG3_A
0x160002
o seeas
1KR610 96,01 96,03
sevensegment_3digit_common_cathade sevensegment_3digit_common_cathade
SEG3_A 13 5 SEG3_A 13
SEG3_B 7|g SEG3_B 7|g
B_PBY TR seese o o
= = s=—==——aD L L L P 0] L L L inout for 3 digit segments:
1KRBL3 SEGSE 1l 1 2 3 SEG3E  1fp 1 2 3 1" 9t e
SEG3F _ 10/¢ Dig_1[t2 DIG 1 SEG3F  10/¢ DIG 4 [L2 DIG 4 % BP
SEG3_G 51¢ DIg_2}2 DIG_2 SEG3_G 51¢ D\G729’M 4 C
SEG3_DP 3 DP+ — i3} DIG.3 SEG3_DP 3 DP+ 7D‘G738’DIG_6 5 G
1KR615 6 N/A
at RIGHT 7 B
8 DIGL (LEFT)
9 DIG2
10 F
11 A
12 DIG3
0x160004

DIG_1_SIG
DIG_2_SIG

DIG_3_SIG .
B _PC3 DIG_4_SIG https://maniek86.xyz

DIG_5_SIG maniek86

DIG_6_SIG Sheet: /physical_I0/
File: physical_io.kicad_sch

Title: Motorola 68000 homebrew

Size: Al | Date: 2024-08-13 Rev: 3

KiCad E.D.A. kicad 6.0.11+dfsg—-1 Id: 6/6

[ 4 I 5 I




