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* 1.961K ohm per bit
*1.06 deg./bit

* Absolute encoder
* Resistive Encoder

* 8 bit or 12 hit versions

Y Linear or non linear

* 12C interface

1 Up to 8 boards on

the same 12C bus

* Parallel interface

* 600mW drive for any DC motor
* Forward & Reverse

* Stop & Go

* Qver Current Protection

BROWNS BRAIN

NOTHING SMARTER THAN A BRAIN!

\

DC Motor \ Encoder Controller

BBOOS8

This new product from Browns Brain is an inexpensive DC nhotor

control board. It has both, the common parallel control/data interfag
well as an 12C serial interface. It can control small DC motors up to
mA. (Higher values on special order.) It is easily interfaced to any n
controller of any size.

What makes this motor controller different is that it is intendg
be used with a resistive encoder. Any variable resistor can be used
inexpensive encoder. Simply have a potentiometer turn with the sh
motor and you now have the ability to read back the position of the
shatft, in up to 12 bits of resolution.

The unit comes configured for 8 bits and is intended to be ug
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with a maximum resistance of 500 K ohm but smaller values may be used

It is designed to give binary data of :

0000 000Xor everyl.961 K ohmof encoder resistance. This is
equivalent to a resolutionloD6 degrees / hiacross a span of 270 de-
grees. Or 1.41 deg. per bit across 360 degrees. The encoder does
itds value

will report the same encoder data as before power was lost, unless
coder was moved. Also, readings are linear unless a non linear var
sistance is used.
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www.brownsbrain.com

Email:sales@brownsbrain.com
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Specifications Minimum Maximum
V Logic 7 V 15 V

V Moter (P max = 600 mW) 1.5V 28V

R Ercoder 1900 ohm 500 000 ohm

NOTE: Grounds are common.

Example of different ranges of travel and encoder values.

RANGE OF ENCODER TRAVEL = 270 degrees
Resolution { Deg/bit) Conversion Time max. (mS)
Encoder Ohms 8 bit 12 bit 8 bit 12 bit
max. ohms/bit = ohms/bit =
1.961K 0.122K
19K 278.668 17.337 0.11 1.735
3K 176.490 10.98 0.17 2.739
5K 105.894 6.588 0.29 4.565
10K 52.947 3.294 0.58 9.13
20K 26.474 1.647 1.17 18.26
S0K 10.589 0.659 2.92 45.65
100K 5.295 0.329 5.83 91.3
200 K 2.647 0.165 11.66 182.6
S00 K 1.059 0.066 29.15 456.5
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of zero. Minimum time is 111 uS .

RANGE OF ENCODER TRAVEL = 360 degrees
Resolution { Deg/bit) Conversion Time max. (mS)

Encoder Ohms 8 bit 12 bit 8 bit 12 bit

max. (ohm/hit = (ohm/bit =
1.961K) 0.122K)

1.9K — 23.116 0.11 1.735

3K 235.320 14.64 0.17 2.739

5K 141.192 8.784 0.29 4.565

10 K 70.596 4.392 0.58 9.13

20K 35.298 2.196 1.17 18.26

S0K 14.119 0.878 2.92 45.65

100 K 7.060 0.439 5.83 91.3

200 K 3.530 0.220 11.66 182.6

S00K 1.412 0.088 29.15 456.5

**Note that values marked as —— have a too short conversion time and would give a reading

Encoder.
Ready’

Encoder

Data

Read
Encoder’

(1 uS min)

29 mS maximum

3mS | 3 mS 3mS
0x2B 0x2B 0x2C
45 45 4g'

Timing diagram for parallel data interface.
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12C Port 0
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I2C Interface Registers

ENO—EN11 - encoder data

Enc Rdy’ - encoder ready signal, active low; set Rd_Enc’ line low while reading encoder data bits (3 mS active)
Rd_Enc’ - active low, set low while reading encoder data bits ( 1 uS min)

STOP’ - active low, low level stops motor, high level starts motor

For/Rev’ - high level sets forward direction, low level sets reverse direction

NOTE:

Steps to read encoder position via 12C bus.

1. Do a 16 bit read of both ports.

2. If Encoder ready is low, ENO— EN11 hits are valid, otherwise do step 1 again. Set Rd_Enc’ low
while reading data.

3. Read Encoder ready again to make sure it is still low, indicating valid data has been read.

CB A <—-PCB I2C jumpers (0 = jumper off, 1 = jumper on)
I2C protocol address
Write to BBO0O8 Read from BBOOS
000 0x40 Ox41
001 Ox42 Ox43
010 Ox44 Ox45
011 Oxde Ox47
100 Ox48 0x49
101 Ox4A Ox4B
110 Ox4C Ox4D
111 Ox4E Ox4F

To initialize I2C part of the BBOOS: (example is jumpers set to 010)

1)send I2C data Ox44 <-- this is the I2C address for writing to the BBO0OS

2)send 12C data 0x06 <-- this is the data signifying the configuration register for port 0 of the PCA9555 chip on the BBOOS

3)send I2C data OxFF  <-- this is the command sent to configure the BBOO8 port 0 as inputs, this is the data buss

4)send 12C data Ox1F  <-- this is the command sent to configure the BB0O0O8 port 1 as M5 3 bits to outputs and the rest to inputs
(*¥* 12C stop condition here ****)

5)Send I2C data Ox44 <-- this is the I2C address for writing to the BBOOS

6)send 12C data 0x03 <-- this directs next data byte to port 1 of the BBO08, the control signals

7)send I2C data OxA0  <-- this data corresponds to forward direction = 1, Rd_enc’ =1, STOP = 0
(*** 12C stop condition here ****9

The BBO08 is now initialized and the motor is set to Forward direction, motor stopped and Rd_enc' 1is high.

To read from the BB008: (example is jumpers set to 010)

1)send 12C data Ox44  <-- this is the I2C address for writing to the BB00S

2)send I2C data 0x00 <-- this is the I2C data for reading from port 0, the encoder data byte of the BB00S

3)send 12C data Ox45 <-- this is the I2C address for reading from the BBOOS

4)the next byte will be from port 0 , the BBOO8 encoder bits 0 to 7. Then the next byte will be the remaining 4 encoder bits and the
control signals from port 1.

For more descriptions refer to the data sheet for the PCA9555, section on registers.
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