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 �� ) A� �� B�=�) C��� �D�AVR ����� .,%H�� � I: ��0J��� K��L�5  =�� M���N '���) 

.,%MHz%MHz%.MHz%RMHz
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�� !�T) ���� U�&� B�=�) !� ���V>��

 ������WAVRH�� �� M=��0 !� M>�� 6� L C)�= 

A: AT90S

B: ATiny

C: ATmega

D: AT91SAM

A,B,CA,B,DA,C,DB,C,D
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H =�� �) ��! � M=��0 ��� Mg5�� �5�h �i���� M3�#D 6� L

ATmega16L

Flash: 16kB, EEPROM: 1kB, SRAM: 512kBFlash: 16kB, EEPROM: 512kB, SRAM: 1kB

Flash: 8kB, EEPROM: 1kB, SRAM: 512kBFlash: 8kB, EEPROM: 512kB, SRAM: 1kB
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 M=��0 �� �4>��!��5 ��4>�� �i���� ML ��! C�= M� Mm�0 ��ATmega16 n�� ��!��5 �� I) �D� o 3=�� �) )p!�� �" (�����

.XffH�� s�tu M3�#D 6� L o��= v�g30 

Fuse High Byte Bit

OCDEN 7

JTAGEN 6

SPIEN 5

CKOPT 4

EESAVE 3

BOOTSZ1 2

BOOTSZ0 1

BOOTRST 0

  

Fuse Low Byte Bit

BODLEVEL 7

BODEN 6

SUT1 5

SUT0 4

CKSEL3 3

CKSEL2 2

CKSEL1 1

JTAG: !"#

SPI prog:                     !"#

JTAG: !"# )*+

SPI prog:                 !"#

JTAG: !"#

SPI prog:                !"# )*+

JTAG: !"# )*+

SPI prog:                              !"# )*+
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H��= �) ���V>�� ��g3) M: ���� ��! �� )

 ,-./. !0 .)1*2 34567DC  )89 :)0 ,-./. !0 .)1*2 34567)AC(

=0!> ,-./. !0 .)1*2 ?@A B*2!7)*6C2 ,-./. !0 .)1*2 ?@A B*2!7
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 M� ML ��� ) M: �i���� ��! C�=AVRH�� � = C�>) 

 )2D)E.)FSTK500 )2D)E.)FJTAG

 )2D)E.)FSTK200/300 )2D)E.)FSerial
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 �>&�m�YH�� � = C��80 �>&�m� '� 6� L ��L�0 !�  

R26,R27R27,R28R28,R29R29,R30
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 �� I) o��! M)���� M��� ���m� !� K"iH���  ���W 6� 2 

#include <mega16.h>

void main()

{

signed char k=0;

signed char i=0;

i = 0b10000000;

for(k=20; k<i; k++);

i++;

}

Ob10000000Ob10000001Ob11101100Ob11101101

8
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 �>&�m� �� I) �D�GICR ����� .xC0 �>&�m� �� I) ' GIFR ����� .x80 �>&�m� �� I) ' SREG ����� .xC0M: o =�� 

Hv���D �) �� MT�>�

Bit No. 7 6 5 4 3 2 1 0

SREG I T H S V N Z C

Bit No. 7 6 5 4 3 2 1 0

GICR INT1 INT0 INT2 1 1 1 IVSEL IVCE

Bit No. 7 6 5 4 3 2 1 0

GIFR INTF1 INTF0 INTF2 1 1 1 1 1

QRCST  !"# )*+ !T 3UV. WXYT.  , 3UV. .-INT0 .  INT2QRCST  !"# .

  , 3UV. .-INT1 .  INT2QRCST  !"# .  , 3UV. .-INT0 .  INT1QRCST  !"# .
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 �>&�m� �D�MCUCR �� I) ����� .xA5H =�� ���  ���0 �) ���D MT�>� 6� 2 o =�� 

Bit No. 7 6 5 4 3 2 1 0

MCUCR SM2 SE SM1 SM0 ISC11 ISC10 ISC01 ISC00

ISC11 ISC10 Description

0 0 The low level of INT1 generates an interrupt request.

0 1 Any logical change on INT1 generates an interrupt
request.

1 0 The falling edge of INT1 generates an interrupt request.

1 1 The rising edge of INT1 generates an interrupt request.

ISC01 ISC00 Description

0 0 The low level of INT0 generates an interrupt request.

0 1 Any logical change on INT0 generates an interrupt
request.

1 0 The falling edge of INT0 generates an interrupt request.

 , 3UV.INT0 )U[ \]^ 30 )B*4!F (=^D _!S`. , 3UV.INT0= D̂ _!S` ,)**67 )T 30 .

 , 3UV.INT1=^D _!S` aQb./ B*4!F , 3cd 30 . , 3UV.INT1=^D _!S` aQb./ e!0 , 3cd 30 .
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 �>&�m� �� I) �D�TCCR0 ����� .x0C �>&�m� �� I) ' TIMSK ����� .x80Hv���D �) �� MT�>� M: o =�� 

 =�� �) ���" M���� �� �'� m.

 )Y4!7 fD g4/)^ . 3S4!h2 , 3UV. .-)T /QRCST ij2!k )U[ )Cb!l.

 )Y4!7 fD 3S4!h2 , 3UV. mh# /QRCST B9./ )U[ )Cb!l

 )Y4!7 fD g4/)^ , 3UV. mh# /QRCST B9./ )U[ )Cb!l.

 )Y4!7 fD g4/)^ . 3S4!h2  , 3UV. .-)T /QRCST B9./ )U[ )Cb!l.
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.

����0 p���= ��� �� I) C�� ���� ��/ �J2 �� �>�&� M: �Vu �>��2CPUH���� 

,.!S2n/on/p�n/�qp
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 ����0 !� #���� ' M&��I)  � MV�' '��� �D� / �>&�m� �� I) ' B='� �Vu �>��2TIFR ����� .x02�) �� MT�>� M: o =�� 

Hv���D

 )Y4!7 /- g4/)^ . 3S4!h2 /- ,.!S7 ,!T :!U7D fD rDQst*T /-D- QTDjub v/ ,D 3UV. . =^D a-DQb v/ )U[ )Cb!l.

 )Y4!7  ,D)0 3S4!h2 /- ,.!S7 :!U7D /-D- QTDjk v/ wx 30 yj0)2 , 3UV. . =^D a-D- v/ )U[ )Cb!l.

 )Y4!7  ,D)0 g4/)^ :!U7D /-D- QTDjk v/ wx 30 yj0)2 , 3UV. . =^D a-D- v/ )U[ )Cb!l.

 )Y4!7  ,D)0 g4/)^ . 3S4!h2 /- ,.!S7 ,!T :!U7D ,.-)T /-D- QTDjk v/ !8bx 30 yj0)2 ,!T 3UV. . =^D a-D- v/ )U[ )Cb!l.
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 ��� �� �Vu ����0 ' ���5 #���� � MI5' �D�%/R� �J2 CPU�) �� �J2  3: !� K" ��� �� #���� � MV�' o 32 ��2 

H ��

�np�o�

��zpo {@l |b!l)# 30 WXCS0CPU-/D- .

14
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���! ��C  ��� M(3�� ��980 ���� ��! ��4��= !� *�)� 2 USART � ���� ��I>�� ��� ?�� �� +�� M>5�D ���� ����� 

 H�'� �) ��(�

 =�� �) M���� ���" �� �'� m.

UCSRA & 8UCSRA & 4UCSRA & 2UCSRA & 1

15
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 ��� ���� v����9� �D�/ �� *� �� ' �'�(3�� ����� �� �>�� Stop �'! �!��0 ����� ' )Even (5���� ��� MV�' ' ����

H�� s�tu M3�#D 6� 2 o 3=�� ���5��  ����� '

UCSRB = 0b01100000

UCSRC = 0b10100110                            

UCSRB = 0b00011000

UCSRC = 0b01000110

UCSRB = 0b01100000

UCSRC = 0b01000110                                  

UCSRB = 0b00011000

UCSRC = 0b10100110

16
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 ���! �� v����9� �D�C MV�' !� ���V>�� �' � )�82�� ����� (M3�#D 6� 2 ov����� �g>3) ��= 5���� ���>�� M2 ���)! �0

H���  ���W ���3)

 while (!(UCSRA & 0x80) ); // wait                                              

while (!(UCSRA & 0x40) ); // wait

while (UCSRA & 0x80 ); // wait

while (UCSRA & 0x40 ); // wait

17
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 �D�Fosc = 11059200Hz ��I>�� ��� �� �� ���� v����9� '  =�� �/..bps ���3) �� I) M3�#D 6� 2 o 3��� ��I>�� UBRR

 H�� �0 *��#� M3�#D 6� 2 M�

OxF8Ox8FOx47Ox10B

18
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 � M��" ¤�>?' o��W�� ¥�?��� � � 332 M&��I) .......... � M��" ¤�>?' �� �� .......... 32 �) M&��I).

PB1 , PB2PB3 , PB2PA1 , PA2PA3 , PA2

19
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 ��ADC �� ATmega16 �¦2� �  ...... ��>�T�� ��>�� M� ¥�?��� ¤�>?' C� �0 ��)! ' ���� ....... =�� �).

o =*0 qO � !7 nOO3*b!> .)s*2 o =*0 pq� !7 �pO3*b!> .)s*2 

nO =*0 pq� !7 �pO3*b!> .)s*2 nO =*0 qO � !7 nOO3*b!> .)s*2 

20
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 �� ��'�� �i�� �� M3�#D !� *�)� 2 ��SPIH ��= �) ��� §��0�� 

AT25Cxx , MMC , SRAMAT25Cxx , MMC , CD

AT25Cxx , MMC , DVDAT25Cxx , MMC , SD Card

21
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 �>&�m� �� I) �D�SPCR ����� .b01010000 �>&�m� �� I) ' SPSR ����� .b00000001 ' ���� Fosc = 8MHzo =�� 

H���  ���W � I:  � M��" K��2�5

  No. 7 6 5 4 3 2 1 0

SPCR SPIE SPE DORD MSTR CPOL CPHA SPR1 SPR0

Bit No. 7 6 5 4 3 2 1 0

SPSR SPIF WCOL 1 1 1 1 1 SPI2X

SPI2X SPR1 SPR0 SCK Frequency

O O O fosc/4

O O n fosc /16

O n O fosc /64

O n n fosc /128

n O O fosc /2

n O n fosc /8

n n O fosc /32

n n n fosc /64

Leading Edge Trailing Edge SPI Mode

CPOL = 0, CPHA = 0 Sample  (Rising) Setup (Falling) O

CPOL = 0, CPHA = 1 Setup (Rising) Sample  (Falling) n

CPOL = 1, CPHA = 0 Sample  (Falling) Setup (Rising) �

CPOL = 1, CPHA = 1 Setup (Falling) Sample  (Rising) �

+MHz%MHz/MHz�MHz

22
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 M���'� ����� §��0�� ��)TWI ( ��2�� ��()� .........Master ª��� ���5 �� �?' ���� ��m' - �>��  ........Slave��()� 

 3��� �) §��0�� � �!�m� '.

 B4QR�n�o � B4QR�p� � �4n�o � �4p� �

23
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 M���'� ����� §��0�� ��)TWI ( �>�� ��I>�� ��� �¦2� � ......... �D� ' ����TWI  ) �� Master  ��� o 32 C��  .......... =��.

�OOkHz /DQh2 � TWBR ,.!S2 !4 )CE/g0 nO�OOkHz /DQh2 � TWBR fD )Cs�jl nO

�OOkHz /DQh2 � TWBR ,.!S2 !4 )CE/g0 nO�OOkHz /DQh2 � TWBR fD )Cs�jl nO

24

%�

��

-

..

..

 M2 �)�i3�Master ¬W o � � �� !� �� ��2��  ..........  ��� '  32 �) *� ��. .........

SDA �  Q2 /-MasterQb!Y0 WV!0 .SDA �  Q2 30 D/j#Slave-.)0 .

SCL �  Q2 /-MasterQb!Y0 WV!0 .SCL �  Q2 30 D/j#Slave-.)0 .

25

%�

��

-

..

..

 ���! M� �� M)����C ��>�� *� M2  �&��3� / ���" !� �� �>�� B��) *� o� � �� ���� �'! ���u �� '  ���9� 

 �� ����)A.0��= ��>) K?�" o =�� ��5 � � �D� '  ���� ��T�� .

1-

�t��80 �n���

%,�.���� 

 � � *� ®��� !�  ���>� M2  ����� ¯�� ���#5� 9�/ ��� )J� �>�� )  � M����� M2/  ��2 DIPSWM� 

 ���"B  �� �)   ( ���" !� ��B 3�i� ��� �i8����  �'� �� �� �� ' ����� 5���� � �� 
�� !� ���� 

 �� ����� �&(�" �>?�) �='� M� ��>8).

2-%,�.���� 

 ���! M� �� M)����  ����� ¯�� C�� ���� �� M2 ���#5� 9� ����C � � *�  ���>� M2  �&��3� /)J� �>�� 

 ���" !� �� ���B 3�i� ��� �i8����  �'� �� �� �� ' ����� 5���� ��='� M� ��>8)  �� 
�� !� ���� 

 �� ����� �� )J� �i8���� 6��4: v�� �'��� '  �� ����� �&(�" �>?�).

3-%,�.���� 

 ��4='�Polling ' Interrupt �&��3� �� MV�' ���m� C���) ' ����� M&��I) v� �� MuJW ����� �� . 4-%,�.���� 

 ���" �� �!��) ����� �� �>5���� ����� ��>�� M2  �&��3� �� M)����A ���" !� �� �!��) ��>�� ' �������� B

 >��V� ����� �m'�W M� ' � ���W . �� ����� ���J�� ����0 ���+�..bps���� ���V>�� ���) ��>&��2 ' 

 �?'�>32'�(�)AVR ���i� �g� ��  �� .

5-%,�.���� 

 ���� M� §���) :%%

Bit No. 7 6 5 4 3 2 1 0

TCCR0 FOC0 WGM00 COM01 COM00 WGM01 CS02 CS01 CS00

Bit No. 7 6 5 4 3 2 1 0
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كارشناسي

عنــوان درس

كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

TIMSK OCIE2 TOIE2 TICIE1 OCIE1A OCIE1B TOIE1 OCIE0 TOIE0

Bit No. 7 6 5 4 3 2 1 0

TIFR OCF2 TOV2 ICF1 OCF1A OCF1B TOV1 OCF0 TOV00

Mode
WGM01
(CTC0)

WGM00
(PWM0)

Timer/Counter Mode
of Operation TOP

Update of
OCR0

TOV0 Flag
Set-on

O O O Normal OxFF Immediate MAX

n O n PWM, Phase Correct OxFF TOP BOTTOM

� n O CTC OCR0 Immediate MAX

� n n Fast PWM OxFF TOP MAX

Compare Output Mode, non7PWM Mode:

COM01 COM00 Description

0 0 Normal port operation, OC0 disconnected.

0 1 Toggle OC0 on compare match

1 0 Clear OC0 on compare match

1 1 Set OC0 on compare match

Compare Output Mode, Fast PWM Mode:

COM01 COM00 Description

0 0 Normal port operation, OC0 disconnected.

0 1 Reserved

1 0 Clear OC0 on compare match, set OC0 at TOP

1 1 Set OC0 on compare match, clear OC0 at TOP

Compare Output Mode, Phase Correct PWM Mode:

COM01 COM00 Description

0 0 Normal port operation, OC0 disconnected. 

0 1 Reserved

1 0 Clear OC0 on compare match when up7counting. Set OC0 on compare match

when downcounting.

1 1 Set OC0 on compare match when up7counting. Clear OC0 on compare match

when downcounting.

CS02 CS01 CS00 Description

O O O No clock source (Timer/Counter stopped).

O O n clkI/O/(No prescaling)

O n O clkI/O /8 (From prescaler)

O n n clkI/O /64 (From prescaler)

n O O clkI/O /256 (From prescaler)

n O n clkI/O /1024 (From prescaler)

n n O External clock source on T0 pin. Clock on falling edge.

n n n External clock source on T0 pin. Clock on rising edge.
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كارشناسي

عنــوان درس

كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

 ���� M� §���) �'� m%,

Bit No. 7 6 5 4 3 2 1 0

UCSRA RXC TXC UDRE FE DOR PE U2X MPCM

Bit No. 7 6 5 4 3 2 1 0

UCSRB RXCIE TXCIE UDRIE RXEN TXEN UCSZ2 RXB8 TXB8

Bit No. 7 6 5 4 3 2 1 0

UCSRC URSEL UMSEL UPM1 UPM0 USBS UCSZ1 UCSZ0 UCPOL

UMSEL Mode

O Asynchronous Operation

n Synchronous Operation

UPM1 UPM0 Parity Mode

0 0 Disabled

0 1 Reserved

1 0 Enabled, Even Parity

1 1 Enabled, Odd Parity

USBS Stop Bit(s)

O 1-bit

n 2-bit

UCSZ2 UCSZ1 UCSZ0 Description

O O O 5-bit

O O n 6-bit

O n O 7-bit

O n n 8-bit

n O O Reserved

n O n Reserved

n n O Reserved

n n n 9-bit

_________________________________________________________________
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عنــوان درس

كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

�n��� M��2 ���" �'� m  

p4:

Fuse High Byte Bit

OCDEN 7

JTAGEN 6

SPIEN 5

CKOPT 4

EESAVE 3

BOOTSZ1 2

BOOTSZ0 1

BOOTRST 0

    

Fuse Low Byte Bit

BODLEVEL 7

BODEN 6

SUT1 5

SUT0 4

CKSEL3 3

CKSEL2 2

CKSEL1 1

CKSEL0 0

P8:

#include <mega16.h>
void main()
{

signed char k=0;
signed char i=0;
i = 0b10000000;
for(k=20; k<i; k++);
i++;

}

p9:

Bit No. 7 6 5 4 3 2 1 0

SREG I T H S V N Z C

Bit No. 7 6 5 4 3 2 1 0

GICR INT1 INT0 INT2 1 1 1 IVSEL IVCE
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عنــوان درس

كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

Bit No. 7 6 5 4 3 2 1 0

GIFR INTF1 INTF0 INTF2 1 1 1 1 1

P10:

Bit No. 7 6 5 4 3 2 1 0

MCUCR SM2 SE SM1 SM0 ISC11 ISC10 ISC01 ISC00

ISC11 ISC10 Description

0 0 The low level of INT1 generates an interrupt request.

0 1 Any logical change on INT1 generates an interrupt request.

1 0 The falling edge of INT1 generates an interrupt request.

1 1 The rising edge of INT1 generates an interrupt request.

ISC01 ISC00 Description

0 0 The low level of INT0 generates an interrupt request.

0 1 Any logical change on INT0 generates an interrupt request.

1 0 The falling edge of INT0 generates an interrupt request.

1 1 The rising edge of INT0 generates an interrupt request.

P11:

Bit No. 7 6 5 4 3 2 1 0

TCCR0 FOC0 WGM00 COM01 COM00 WGM01 CS02 CS01 CS00

Bit No. 7 6 5 4 3 2 1 0

TIMSK OCIE2 TOIE2 TICIE1 OCIE1A OCIE1B TOIE1 OCIE0 TOIE0

Bit No. 7 6 5 4 3 2 1 0

TIFR OCF2 TOV2 ICF1 OCF1A OCF1B TOV1 OCF0 TOV00

Mode
WGM01
(CTC0)

WGM00
(PWM0)

Timer/Counter Mode
of Operation TOP

Update of
OCR0

TOV0 Flag
Set-on

. . . Normal .xFF Immediate MAX

% . % PWM, Phase Correct .xFF TOP BOTTOM

+ % . CTC OCR0 Immediate MAX

@ % % Fast PWM .xFF TOP MAX

Compare Output Mode, non7PWM Mode:

COM01 COM00 Description
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كارشناسي

عنــوان درس

كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

0 0 Normal port operation, OC0 disconnected.

0 1 Toggle OC0 on compare match

1 0 Clear OC0 on compare match

1 1 Set OC0 on compare match

Compare Output Mode, Fast PWM Mode:

COM01 COM00 Description

0 0 Normal port operation, OC0 disconnected.

0 1 Reserved

1 0 Clear OC0 on compare match, set OC0 at TOP

1 1 Set OC0 on compare match, clear OC0 at TOP

Compare Output Mode, Phase Correct PWM Mode:

COM01 COM00 Description

0 0 Normal port operation, OC0 disconnected. 

0 1 Reserved

1 0 Clear OC0 on compare match when up7counting. Set OC0 on compare match

when downcounting.

1 1 Set OC0 on compare match when up7counting. Clear OC0 on compare match

when downcounting.

CS02 CS01 CS00 Description

. . . No clock source (Timer/Counter stopped).

. . % clkI/O/(No prescaling)

. % . clkI/O /8 (From prescaler)

. % % clkI/O /64 (From prescaler)

% . . clkI/O /256 (From prescaler)

% . % clkI/O /1024 (From prescaler)

% % . External clock source on T0 pin. Clock on falling edge.

% % % External clock source on T0 pin. Clock on rising edge.

P15:

Bit No. 7 6 5 4 3 2 1 0

UCSRA RXC TXC UDRE FE DOR PE U2X MPCM

Bit No. 7 6 5 4 3 2 1 0

UCSRB RXCIE TXCIE UDRIE RXEN TXEN UCSZ2 RXB8 TXB8

Bit No. 7 6 5 4 3 2 1 0

UCSRC URSEL UMSEL UPM1 UPM0 USBS UCSZ1 UCSZ0 UCPOL
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كد درس/رشته تحصيلي

سري سوال تستي) : دقيقه(زمان آزمون تستي: تعداد سوالات  تشريحيتشريحي

 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

UMSEL Mode

. Asynchronous Operation

% Synchronous Operation

UPM1 UPM0 Parity Mode

0 0 Disabled

0 1 Reserved

1 0 Enabled, Even Parity

1 1 Enabled, Odd Parity

USBS Stop Bit(s)

. 1-bit

% 2-bit

UCSZ2 UCSZ1 UCSZ0 Description

. . . 5-bit

. . % 6-bit

. % . 7-bit

. % % 8-bit

% . . Reserved

% . % Reserved

% % . Reserved

% % % 9-bit

P22:

Bit No. 7 6 5 4 3 2 1 0

SPCR SPIE SPE DORD MSTR CPOL CPHA SPR1 SPR0

Bit No. 7 6 5 4 3 2 1 0

SPSR SPIF WCOL 1 1 1 1 1 SPI2X

SPI2X SPR1 SPR0 SCK Frequency

. . . fosc/4

. . % fosc /16

. % . fosc /64

. % % fosc /128

% . . fosc /2
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 � �!���"#��,%����&�'�"'�(�)

% *� +,-. ,/. :::

:

:

: :

�0��1)�2 �� 34))��#5� 6��,(�0��1)�2 �� 34)7��#5� 6��) �89� 3:,(�0��1)�2 6���,�0��1)�2 �� 34))9�

��#5�( �89� 3:, 7 %%%,./- �0��1)�2 6���, 7 %%%;.%% <�� �� 34) 7 �(=#" �� 34))*��>(?����,(�� 34)

<��7*��'�>(?�, �(=#" �� 34) 7�3�?��%,%%.;@

% . % fosc /8

% % . fosc /32

% % % fosc /64

Leading Edge Trailing Edge SPI Mode

CPOL = 0, CPHA = 0 Sample  (Rising) Setup (Falling) .

CPOL = 0, CPHA = 1 Setup (Rising) Sample  (Falling) %

CPOL = 1, CPHA = 0 Sample  (Falling) Setup (Rising) +

CPOL = 1, CPHA = 1 Setup (Falling) Sample  (Rising) @
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