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Microcontroller technology

Topic 5: ASURO
Burkart Voss
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Motor bridge /a
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1  PD5 —

1 PDAC—3— 0
1 Pl pnp Transistor S fI\
T1 T3
BC327\ 4 BC327
Rl r R3
T \ =2 Ik
q
motor terminals —_|
(near ground) .
[C3D - IC3A
T2 T4
108N pr3sz @ @ sc33y  1O8IN
- 12 R2 N S - R4 2
function | PD5 | PD4 11 aAF AN 2
13 o 5 5 L
1 0 Lk = = 1k
0o |1 _ /
npn Transistor
0 0 . -
(conducting) i
idle 1 1
GND
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Motor bridge /a
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0 PD4 CIF—
1 pB1

12 2
function | PD5 | PD4
13 1
forward | 1 0
0 1
0 0
idle 1 1 NG
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Motor bridge /a
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12 2
function | PD5 | PD4 - ;
forward | 1 0
backward | O 1
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idle 1 1 GMND
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Motor bridge /a
AVA
 AVAYA Fachhochschule Jena
University of Applied Sciences Jena
0 PD5 —y
0 PD4 31— 0
1 pB1 o T
T1 T3
BC327 , BC327
T Tooad 1=
TF SAT  SAF 1K
C —-— c —-—
L y
ML+t ML-
(= ) —)
[C30 IC3A
4@8IN 2 !
. BC3I37 @ w BCc337  tOSLN .
p =T =
. u P2 SRE AT\ 2L 3
function | PD5 | PD4 13 T . o £ o £ F 1
forward | 1 0
backward | O 1 _
break 0 0 i
idle 1 1 GMND

Department of Electrical Engineering

Prof. Dr. B. Voss: Computing Sy and Architecture



Setting the speed
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Pulse width modulation (PWM)

/A

®  The time the signal is high is a measure

of the average speed of the motor.

® [fthe cycle frequency is larger than the
LR time constant of the motor, the motor

basically sees a DC current.

®  Rule-of-thumb: 50% duty cycle
equivalent to 50% of input power.
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® The AVR has a timer with PWM output

stages that are used here.
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Line follow circuit
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With D11 (switched on with
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PD6) the area in front of ASURO | |PP® R Toa
is illuminated. \
(=3
PR —_
& =
P A
32 b ek
O
Detect the reflected light / v
- generate a current flow %
proportional to the detected
light.
PC3C—+—»
inputs intothe AD/ICofthe _— 1  peor—
e ——
AVR. o T ey L0 ol 3
I
B cey ey ey
/
| ]
Current generates a voltage ————
drop over R14 and R15
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Wheel sensors and back LEDs / A
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- D15 and D16 are reverse biased.

Back leds can not bE used together with wheel sensors.

Rz2Z
47dR

T11 and T12 are illuminated by reflected
light of D13 and D14
-> voltage drop over R18 and R20.

inputs into the AD/C of the
AVR.

ey A '}’
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Collision switches /a

Voltage at PC4 (between 98.5% and 50.5% of supply voltage) is measure A#X#A Fachhochschule Jena
of which switch is pressed and can be converted with ADC. University of Applied Sciences Jena
PC4
{ switch pressed - voltage divider between R23 and R25...R30
(max. value is 0.32V with K6 pressed) \ = T
B
[ 1 1 s 1
1M )
+ o lw W o ST N v @ * PC4 (ADC_'mPUt)
) 8= gl M5 8 8z s PD3 (ext. nerrupt
are inputs - high
L ==':7 input impedance
&= 4,7nF * ifnoswitchis
pressed: C7 is
i o ™ + e - charged via R23
S = Rl R RS B - PD3 s high

\G_N_D GND  GND  GND  BMD  GND GND!
0.32V or lower is sensed as 0 (can be polled or trigger an interrupt)
if low level is detected, PD3 is configured as ,,output high“ building

a voltage divider R24 with R25...R30.
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Which switch was pressed? /a
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® There is a voltage divider build by R,, and the respective resistors activated by the

switches: U R , +— Resistors and with that the conductance are graded in
a = steps of the power of two.
Ue (R24+R2) R,,
" R, represents the interconnection of the resistors by the switches: R, = U
e _1
U a
® The 10 bit ADC creates a value A relative to the measurement voltage and the reference
voltage which is equal to the Voltage U.: U
A=—2.1024
e
" Result: 1024 1
o Normalise with Rmax
. A R -> smallest pressed conductance results in 1
Value = R "MNmax - largest pressed conductance results in 32
24
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IR Communication

/A

AVA
AVAVA Fachhochschule Jena

U - - B B
= University of Applied Sciences Jena
n| |
s =
—
) S 5
Cz | 8 ﬁ DU 04
. WWI Izzew léEnF
GND
% 8 | GND GND 1C1
[xv)
= out P 21 PoaCRXD uce
o - =| PDICTXD)
T POZCINTED
Ol 5 7 2 PO3CINTLY  PCACRESETy [t—
= Sl 5] PDACXCKATE)
534 1L ppS(T1y  PCHCADCE/SCLY |22
T 1Z| PostAINe) PrAcADCA/SDMY B2
7 PD7(ALNLY PCICADCT) o2~
GND o PC2CADCZY |22
) ) ol |= LY peacice PCI(ADCD -
Signal is modulated Y& ig PBICOCLAD PCOCADCEY |22
: : PE2(S5C0CIB)
with 36kHz carrier 2 PES(MDSL/OC2)
(generated with PEA(NISOD 4
) —L3| pEscacky E
Timer2): o auce |28
w[]% E[]G’ 9 pescXTALL AREF L
0=0, il ¥ L| AGND 22—
1 = 36kHz on/off signal []q 50 L9 perxTAL2
[an] N 1N
- — =290 8l1MHz GND fB—
Department of Electrical Englneermg\
Prof. Dr. B. Voss: Computing Sy and Architecture \ S et | e ]
] an o~ LAND
IR communciation /A
AVA
~ AVAYA Fachhochschule Jena
University of Applied Sciences Jena
- 1 f{')
Licht
SFH 5110
— A - —
i " = =__ | SFH5111
moduliertes Sendesignal IR-Sender decodiertes
= Datenwort bzw. Befehl IR-emiter Empfangssignal
Modulated electrical signal Decoded

= data word resp. command
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electrical signal
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image taken from , IR Remote Control Receiver”
By Thomas Richter and Karl Leahy, June 1999




SFH 5110 - 36

/A

Vorverstarker
Preamplifier

Kentrollschaltung
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Control Circuit

X

AGC

Bandpassfilter

Band-pass Filter

Demodulator

/

Automatic Gain Control
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image taken from , IR Remote Control Receiver”
By Thomas Richter and Karl Leahy, June 1999
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Port assignment

Port Pin 110 function comment
PBO 14 Output Status LED green
PB1 15 OC1A PWM for left Motor
PB2 16 OC1B PWM for right Motor
PB3 17 0C2 36kHz Modulation IR LED Sleep Timer
PB4 18 Output forward/backward right Motor
PB5 19 Output forward/backward right Motor
PB6 9 XTAL1 8 Mhz crystal
PB7 7 XTAL2 8 Mhz crystal
PCO 23 ADCO/Output Odometry left /back LED left not simultaneously
PC1 24 ADC1/Output Odometry right/ Back LED right not simultaneously
PC2 25 ADC2 photo transistor down left
PC3 26 ADC3 photo transistor down right
PC4 27 ADC4 read out of switches
PC5 28 ADC5 battery control
PC6 1 Reset
PDO 2 RXD UART receive
PD1 3 TXD UART send
PD2 4 Output Status LED red
PD3 5 INT1 Interrupt for switch
PD4 6 Output forward/backward left Motor
PD5 11 Output forward/backward left Motor
PD6 12 Output Front LED down
= PD7 13 Output/Input Switching Odometrie/Back LED
De WTCar CYTITEETIyg
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