
29/06/2013 10:03:57 AM  f=0.60  C:\Users\me\Documents\Eagle\Propeller x3 Z80\Propeller x3 Z80.sch (Sheet: 1/1)

Z80

+5V

0V

C
lo

ck 0V

+5V

+5V

+5V

0V

0.1uF22uF Tant MOUNT-HOLE3.6

MOUNT-HOLE3.6

MOUNT-HOLE3.6

MOUNT-HOLE3.6

74LVC245N

74LVC245N

74LVC245N

74LVC245N

512K_MEMORY

+3
V3

0V

0.1uF0.1uF0.1uF0.1uF

0V

0V

+3
V3

0V

+3
V3

0V

+3
V3

+3
V3

0V

0.1uF

24LC256

5Mhz

F_D9

0.
01

uF

+3
V3

0V

0V

0V

0V

+3
V3

MAX3232

0V

Propeller1

+3
V3

+3
V3

0V

33
k

R
es

et
_s

w

1N
58

19

330uH 1A

0V

+5V

0.1uF0.1uF

LM2574HVN-3.3

330uH 1A

1N
58

19

470uF 25V

22uF Tant

0.1uF

0.1uF
0.1uF

0.1uF

BC549B

470uF 6V3

470uF 6V3

0.1uF

1k 1k

+3
V3

+3
V3

+12V

LM2575T

24LC256

5Mhz0V

0V

+3
V3

Propeller2

+3
V3

+3
V3

0V

24LC256

5Mhz0V

0V

+3
V3

Propeller3

+3
V3

+3
V3

0V

10
K

10
K

10
K

10
K

10
K

10
K

10
K

10
K

10
K

0.1uF0.1uF0.1uF0.1uF

0V

220R

+5V

+3
V3

+5V

0V

1k

0.01uF

0V

1k

0.01uF

STEREOJACK
0V

1u
F 

po
ly

1u
F 

po
ly

240R

510R

240R

510R

240R

510R

270R

270R

0V

+5V

0V

270R

560R

1K1

HF15SOL

13
0R

13
0R

13
0R

0V

100R
100R

+5V

0V

10
K

+3
V3

10
K

0V

0.1uF22uF Tant

0V

+3
V3

+3
V3

0V

+3
V3

0V

+3
V3

10
K

10
K

10
K

10
K

+3
V3

CON6

+3
V3

+5V

+12V

0V

A0 30
A1 31
A2 32
A3 33
A4 34
A5 35
A6 36
A7 37
A8 38
A9 39

A10 40
A11 1
A12 2
A13 3
A14 4
A15 5

D0 14
D1 15
D2 12
D3 8
D4 7
D5 9
D6 10
D7 13

M127
MREQ19
IORQ20
RD21
WR22

RFSH28

HALT18

WAIT24

INT16
NMI17

RESET26

BUSRQ25
BUSAK23

CLK6

VCC11

GND29

IC2

1 2 3 4

IC
33

5 6 7
891011121314

C1C5
H1

H2

H3

H4

DIR1

A12
A23
A34
A45
A56
A67
A78
A89 B8 11B7 12B6 13B5 14B4 15B3 16B2 17B1 18

G19

IC4

10
20

IC4P

G
N

D
V

C
C

DIR1

A12
A23
A34
A45
A56
A67
A78
A89 B8 11B7 12B6 13B5 14B4 15B3 16B2 17B1 18

G19

IC3

10
20

IC3P

G
N

D
V

C
C

DIR1

A12
A23
A34
A45
A56
A67
A78
A89 B8 11B7 12B6 13B5 14B4 15B3 16B2 17B1 18

G19

IC5

10
20

IC5P

G
N

D
V

C
C

DIR1

A12
A23
A34
A45
A56
A67
A78
A89 B8 11B7 12B6 13B5 14B4 15B3 16B2 17B1 18

G19

IC6

10
20

IC6P

G
N

D
V

C
C

A0
A1
A2
A3
A4
A5
A6
A7
A8
A9
A10
A11

D0
D1
D2

GND

D3
D4
D5
D6
D7

/CS

A12
/RDA13

A14
A15
A16

/WR

A17
A18

VCC

AS6C1

12
11
10
9
8
7
6
5
27
26
23
25
4
28
3
31
2
30
1 16

32

13
14
15
17
18
19
20
21

24
29
22

C3 C4 C6 C7

C13

A2 3
A1 2
A0 1

WP 7
SCL 6
SDA 5GND4

VCC8
IC7

Q1

1
6 2
7 3
8 4
9 5

F

C
11

C1+ 1

C1- 3

C2+ 4

C2- 5

T1IN 11
T2IN 10

R1OUT 12
R2OUT 9

V+2

V-6

T1OUT14
T2OUT7
R1IN13
R2IN8

IC9

16
15

G
N

D
V

C
C

IC9P

1
2
3
4

IC10

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

R
20

2
1

S1 4
3

S1

D
1

21
L1

C17 C18

IN5
OUT 7

G
N

D
4

FB 1

O
N

/O
FF

3

IC11

G
N

D
S

IG
2

21
L2

D
2

C19

PIN
AUX
SHEATH

C20

C21

C22
C23

C24

Q2

C25

C26

C27

R
2

R
5

G
R

N
_R

X

R
E

D
_T

X

VIN1

OFF5

FB 4

OUT 2

GND 3

IC1

1
3
5

SV1

2
4
6

A2 3
A1 2
A0 1

WP 7
SCL 6
SDA 5GND4

VCC8
IC8

Q3

1
2
3
4

IC12

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

1
3
5

SV2

2
4
6

A2 3
A1 2
A0 1

WP 7
SCL 6
SDA 5GND4

VCC8
IC13

Q4

1
2
3
4

IC14

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

1
3
5

SV3

2
4
6

1
2 R
N

1A

3 R
N

1B

4 R
N

1C

5 R
N

1D

6 R
N

1E

7 R
N

1F

8 R
N

1G

9 R
N

1H

10 R
N

1I

C2C8 C9 C10

1
3
5

2
4
6

7
9

8
10

11
13
15

12
14
16

17
19

18
20

21
23
25

22
24
26

27
29

28
30

31
33

32
34

SSD1289_TOUCH

36
38
40

35
37
39

R7

1
5V

1
2 1

3V
1

2

R8

C16

R9

C28

5
4
3
2
1

X2C
12

C
14

R1

R6

R3

R4

R10

R11

R12

R13

R17

R18

R19

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

U$4

SIGNALSIGNAL

GNDGND

R
14

R
15

R
16

R21
R22

KEY/MOUSE

R
23

R
24

C15C29

CS1
DI2
GND3
VCC4
SCK5
GND16
DO7
IRQ8

WPWP
CDCD
SWSW
SHIELD14

1
2
3
4
5
6
7
8
9

10

FUTURLEC_SD_BOARD

1
3
5

2
4
6

7
9

8
10

11
13
15

12
14
16

GND__NC___5V___CS___MOSI_SCK__MISO_GND

1
2 R
N

2A
3 R
N

2B
4 R
N

2C
5 R
N

2D

1
2
3
4
5
6

I2C

Z80_D[0..7]

Z80_A[0..15]

A[0..18]

D[0..7]

0V
0V

0V

0V
0V

0V

0V
0V

0V

0V

0V

0V0V

0V 0V

+5V+5V

Z80_D0

Z80_D0

Z80_D1

Z80_D1

Z80_D2

Z80_D2

Z80_D3

Z80_D3

Z80_D4

Z80_D4

Z80_D5

Z80_D5

Z80_D6

Z80_D6

Z80_D7

Z80_D7

Z80_A0

Z80_A0

Z80_A1

Z80_A1

Z80_A2

Z80_A2

Z80_A3

Z80_A3

Z80_A4

Z80_A4

Z80_A5

Z80_A5

Z80_A6

Z80_A6

Z80_A7

Z80_A7

Z80_A8

Z80_A8

Z80_A9

Z80_A9

Z80_A10

Z80_A10

Z80_A11

Z80_A11

Z80_A12

Z80_A12

Z80_A13

Z80_A13

Z80_A14

Z80_A14

Z80_A15

Z80_A15

Z80_/WRZ80_/WR

Z80_/WR

Z80_/RDZ80_/RD

Z80_/RD

Z80_/MREQZ80_/MREQ

Z80_/MREQ

Z80_/IORQZ80_/IORQ

Z80_/IORQ

Z80_/BUSRQZ80_/BUSRQ

Z80_/BUSRQ

Z80_/BUSRQ

Z80_/RESETZ80_/RESET

Z80_/RESET

Z80_/RESET

Z80_WAIT Z80_WAIT

Z80_WAIT

Z80_WAIT

Z80_WAIT

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

+3V3

/WR

/WR

/WR

/RD

/RD

/RD

/MREQ

/MREQ

/MREQ

/IORQ

/IORQ

/IORQ

A0

A0

A0

A1

A1

A1

A2

A2

A2

A3

A3

A3

A4

A4

A4

A5

A5

A5

A6

A6

A6

A7

A7

A7

A8

A8

A8

A9

A9

A9

A10

A10

A10

A11

A11

A11

A12

A12

A12

A13

A13

A13

A14

A14

A14

A15

A15

A15

A16

A16

A17

A17

A18

A18

D0

D0

D0

D1

D1

D1

D2

D2

D2

D3

D3

D3

D4

D4

D4

D5

D5

D5

D6

D6

D6

D7

D7

D7

TO_P31

FROM_P30

P24

P24

P25

P25

P26

P26

P27

P27

TO_/RESET

+12V

+12V

RESET_1

P30
P31

RESET_2

RESET_2

P46

P46

P47

P47

P48

P48

P49

P49

P50

P50

P51

P51

P52

P52

P53

P53

P54

P54

P55

P55

P56

P56

P57

P57

P60
P61
P62
P63

P64

P64

P65

P65

P66

P66

P67

P67

P68

P68

P69

P69

P70

P70

P71

P71

P72

P72

P73

P73

P74

P74

P75

P75

P76

P76

P77

P77

P78

P78

P79

P79

P80
P81
P82
P83

P88
P89

P92
P93
P94
P95

LED_A

T_CS

T_CS

T_CLK

T_CLK

T_IN

T_IN

T_OUT

T_OUT

CLOCK
DATA

SD_CS

SD_CS

SD_CS

SD_CS

SD_CS

SD_MOSI

SD_MOSI

SD_MOSI

SD_MOSI SD_MOSI

SD_MOSI

SD_SCK

SD_SCK

SD_SCK

SD_SCK SD_SCK

SD_SCK

SD_MISO

SD_MISO

SD_MISO

SD_MISO SD_MISO

SD_MISO

SC_CS

I2C_CLK

I2C_CLK

I2C_SDA

I2C_SDA

8

PE PE
1 2

3 5
6

74LVC can do 3V to 5V - supply with 3V and can handle 5V inputs
But futurlec only sell surface mount
Element 14 do DIP chips

Three propeller chips
Prop 1 does SD as this takes half the code space
Prop 2 does VGA as this leaves lots of hub for a graphics VGA buffer
Prop 3 does touchscreen - no need for external ram
Interprop comms with 1 to 2 uses 2 pins and 1 to 3 uses 2 pins
So prop 1 has 16 free pins
Prop 2 has 18 free pins
Prop 3 has 5 free pins
These are enough free pins to do a DMA to the Z80 bus with LVC 245 chips

Next question is the bank structure
If we can do DMA fast then can have 64k blocks that are independent
And send data through thepropeller chips between blocks

So iorq sets a latch which sets /wait low
and a propeller pin resets that
and then can do anything to the z80 pins - eg change the bank number and then issue a reset

5V to 3V interface

If the SD is the master propeller, can program the other 2 and save two eeproms
Can also then use the programming lines as a rs232 comms link and save more prop pins

3V Z80

DIR H=A to B

Signals to Z80 can be 3V3

NC
NC
NC
NC

19 address bits

8 data bits

Don't forget to connect A16-19 and the 3 Z80 control pins to a propeller

Download

7-20V

Reset pullup (optional, use if resetting)

SDA
SCL

SDA
SCL

SDA
SCL

VGA and TV

SD

Ram 8 bits, A0-A7,control

Z80 control and A8-15

P32-47

Key

Audio out

Mouse

SD_OUT
SD_CLK
SD_IN
SD_CS

Pinout numbers different but works out correct

ILI9325 touchscreen module

T_CLK
T_CS
T_IN
T_Busy_NC
T_OUT
T_Penirq_NC

If use SD card on touchboars, remove the 3x2k resistors for the SD card on the touchscreen board and short out

ILI_RD
ILI_WR
ILI_RS

ILI_RESET

/CS

Install either 5V or 3V supply jumper

3.2 and 4.3" displays are 5V

NC

Use SD card on board

SD Card
NC
NC
NC

Touch sensor SPI

Touchscreen

Touchscreen 16 bit data

Touchscreen SPI touch

Touchscreen control

Corner freq 15923Hz

Corner freq 15923Hz

Audio Out

TV

VGA/TV

5=5V, 3=0v, 6=clock, 1=data

Keyboard

SD card

Ebay - multiple sellers, search SD Module

If use this module, no need to install 10k resistors or capacitors.

SD cards (various sizes and options)

Remove microSD - hard to solder and need to shrink power to autoroute

Data Prop 2
Data Prop 2
Data Prop 3
Data Prop 3


