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Microprocessor Memory

Address Bus (15 bits)

Data bus (8 bits)

(Motorola 6811) (32K static RAM)

Read/Write control line

A0:14 A0:14

D0:7 D0:7

R/~W

R/~W

Enable

Enable

E
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Microprocessor
Memory

Address Bus (upper 7 bits)

       Multiplexed
Address/Data bus (8 bits)

(Motorola 6811)
(32K static RAM)

Read/Write control line

Latch

(’HC373)

Addres Bus (lower 8 bits)

‘‘Address Strobe’’ signal

A8:14 A8:14

A0:7

R/~W

R/~W

AS

AS

AD0:7
D0:7

E

Enable

Enable
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Digital Inputs

M

M

M

M

   Four
  Motor
 Outputs

LCD display

6811  32k
RAM

244273

  
L

o
g

i
c
 p

o
w

e
r

4
 x

 A
A

 a
l
k

a
l
i
n

e

Prototyping
     Area

Motor Battery

       6 volts

68
11

 D
at

a 
B

us
 (

8 
bi

ts
)

6.270 Robot Controller Board

Serial Interface ckt.

R
S

-2
32

 S
er

ia
l 

P
or

t
IR

 B
ea

co
n

 Piezo
Beeper

User Buttons

Port D I/O 4 Analog Inputs

Microprocessor

input
buffer

output
 latch

6.270 Expansion Board

374

output
 latch

M

ML293
motor
driver

‘‘Frob’’
  Knob

  4 DIP
switches

analog mux

analog mux
16

 A
na

lo
g 

In
pu

ts

LED drivers

IR Transmission ckt

L293
motor
driver

L293
motor
driver

Low Batt.
Circuit

analog mux

connector connector
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R/~W read/write line
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A12

A13

E clock

~A14

A15

Motor ’273 chip
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6811 Internal RAM
$0000

$00FF 6811 Internal Registers
$1000

$103F

Digital I/O Port 3

Digital I/O Port 2

Digital I/O Port 1

Digital I/O Port 0
$4000

$4FFF

$5000

$5FFF

$6000

$6FFF

$7000

$7FFF

$8000

$FFFF

                  Memory Map
                        of the
6.270 Board and 6811 Microprocessor

Total Address Space = 65536 bytes (64K)
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1

6811
Data Bus

1
0

Digital
Input Port

2A2
2A3
2A4

2A1

1A4
1A3
1A2
1A1

244 1G

2G

1Y4
1Y3
1Y2
1Y1

2Y4
2Y3
2Y2
2Y1

19

2
4
6
8

18
16
14
12

11
13
15
17

9
7
5
3

’138 Y7 Select

RP1  E47k x 9

6811 Port A0

6811 Port A1

SW3

R12  47k

+5V

+5V

D1
D3
D5
D7

D6
D4
D2
D0

4
5

3

6
7

2

3 4 5 6 7 8 9

1
1
02

SW4

"Choose"

R13  47k

+5V

"Escape"
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645

68HC11A1FN

20
21

Analog Input Header

Expansion Bus/LCD Connector

RJ11 Serial Line

Download Mode
Select

Safe Reset Circuit

Serial Line Restart

XTAL
EXTAL

/RESET
/IRQ
/XIRQ

MODA/LIR
MODB/VSTBY

AS

VRH
VRL

PA0
PA1
PA2
PA3
PA4
PA5
PA6
PA7

PB0
PB1
PB2
PB3
PB4
PB5
PB6
PB7

PC0
PC1
PC2
PC3
PC4
PC5
PC6
PC7

E

R//W

PD0
PD1
PD2
PD3
PD4
PD5

PE0
PE1
PE2
PE3
PE4
PE5
PE6
PE7

8
7

17
19
18

3
2

4

52
51

5

6

22
23
24
25

44
46
48
50

U1

10
11

8

U9c

74HC10

+5V
R

9
 4

7
K

R
1

0
 4

7
K

D3

1 2 3

U11/DS1233

+5V

C6  0.1uF

~RESET

10
9 8

U7/74HC132

6811 Port D0

6811 Port D1

Motor Force 1
Motor Force 2
Motor Force 3

Motor Force 0

2
R

P
2

/4
7

k 
x 

4

1
3

+5V

4 5

Piezo

6811 Port A1
6811 Port A0

Servo Signal

IR XMIT Signal

Power Off Int

+5V

/W

A0

A1

A2
A3

A4
A5

A6

A7

A8
A9
A10
A11

A12
A13
A14

DQ0
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7

/CE

/OE

20
27
22

25

62256

XTAL1/8MHz

R11/2.2M

+5V

Analog Port 8
Analog Port 9
Analog Port 10
Analog Port 11

SW2

G
1

G
2

A
G

2
BCBA

Y
7

Y
6

Y
5

Y
4

Y
1

Y
0

Y
3

Y
2

321
U

4

7
4

H
C

1
3

8

SW3

4
5

6

to ’244
to ’273

4D

7D
6Q

3Q
2Q
1Q

4Q

OC
C

7Q

5Q

8Q

6D

3D
2D
1D

5D

8D

3
4
7
8

13
14
17
18

11
1

2
5
6
9

12
15
16
19

74HC373

U3

D
7

D
6

D
5

D
4

D
3

D
2

D
1

D
0

T
i4

A
8

A
9

V
R

+
5

G
N

D

+5V

VR1/100k

Ti3

PD2
PD3
PD4
PD5

High Speed
Serial Header

49
47
45
43

34
33
32
31
30
29
28
27

9
10
11
12
13
14
15
16

42
41
40
39
38
37
36
35

10

9

8
7

6
5

4

3

24
21
23

2
26
1

11
12
13
15
16
17
18
19

A
S

A
1

0
S

5
S

4
S

3
S

2
S

1
S

0
1

5
1

4
1

3
1

2
1

1
1

0 9 7

"Reset"

"Choose"

U7/74HC132
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Motor

TRANSISTOR
        ONE

TRANSISTOR
       TWO

TRANSISTOR
      THREE

TRANSISTOR
       FOUR

POWER + POWER +

POWER - POWER -
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TRANSISTOR
       TWO

TRANSISTOR
      THREE
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POWER - POWER -

TRANSISTOR
        ONE
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Enable  Motor 1

Direction A

Direction B

Motor Power

M1

Enable  Motor 2

Direction A

Direction B

M2

Motor Ground

  Block Diagram of the
L293 Motor Driver Chip

Pin 1

Pin 2

Pin 7

Pin 3

Pin 6

Pin 8

Pin 9

Pin 10

Pin 15

Pin 11

Pin 14

Pins 4,5,
   12,13

Pin 16

Logic Reference
        Voltage

  H-Bridge
Motor Driver
    Circuit

  H-Bridge
Motor Driver
    Circuit
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Power-Off
Interrupt

6v (4xAA cell)

Logic Power

6v Motor
Battery

Power
Switch

SW1a

D1/1N4001

D2/1N4148

+5V

+RAM

+Motor

SW1b

+

-

J1

D3   1N4148

R1/47K

6811 Port A2

RAM Power U2,U9

Logic Power

Motor GroundLogic Ground

C10/0,1 µF C13/470 µFC4/0,1 µF

C9/4,7 µFC12/0,1 µFC7/0,1 µF

+ +

L1/1 µH

+

+

C5/47 µF

C8/0,1 µF
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RJ-11 Serial Jack
(front view)

Receive Data
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(Green)
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C3  4700pF
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U7/74HC132

13
1211

U7/74HC132

6811 Port D0

RS232 TxD

RS232 RxD

AX
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BX
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CX

CY

Vee

ctlA

A

ctlB

B

ctlC

C

INH

C2  10 µF

+

C1  10 µF

Serial Receive

+5V

Transmit Data
6811 Port D1

LED12
(Yellow)

Serial Transmit
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0.01 seconds 
  (100 Hz.)

Bursts of 40 KHz light
(each lasting .005 sec)
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Infrared Light Modulation...

Sharp GP1U52
       sensor

Electrical Signal Demodulation
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6811 E Clock
    2MHz

Modulated
  40KHz

Modulation
Control

Transistor -- 
controls current
flow through LEDs

IR Light 
Emitting 
Diodes --
LEDs

Motor Power

Ground

Divide-by-50
  Counter

’390

Enable
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Connector
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High Current Red LEDs

MLED71 IR LEDs
LED31-38

LED23-30

RP8/47 Ω x4 RP9/47 Ω x4
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