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= DDRxn
= X: Port A~ Port G

= N2 LEQ HIEBS
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» Read-write JtS
= PORTXnN

= OIOIE ==

= Read-write Jts

= PINXxn

. ZE 92

= Only read

= SFIOR (Special Function I/O Register)2 PUD
= PUD(Pull-up Disable) HHEE 12 A ESIH 1 J|s0| 2X
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2T 22 /0 ZE 2= dXIAH
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Bit 7 6 5 4 3 2 1 0

I PORTAT | PORTAs | PORTAS | PORTA4 | PORTAS | PORTAZ | PORTAT | PORTAD I PORTA
ReadWiita AW R ] R A R AW
Initial Value 0 0 0 o 0 0 0 0
Bit 7 6 5 4 3 2 1 0

—

| DDA7 | DDA6 | DDAS | DDA4 | DDA3 | DDA2 | DDA1 | DDAO | DDRA
ReadWiita AW AW R AW AW RW AW AW
Initial Value 0 0 0 o 0 0 0 0
Bit 7 6 5 4 3 2 1 0

o e e .

[PRA7 | PiNAG | PiNA: | PINAZ | PINA3 | PINA2 | PINAT | PINA0 ] PINA
ReadWiita ~ H R R R R R R R
Initial Value — M/A WA N/A NA WA NiA NA NiA
Bit 7 [ 3 4 3 2 1 0

I - | - | - | PORTG4 | PORTGs | PORTG2 | PORTG1 | PORTGO I PORTG

) — — — —
ReadWiits R R R RIW RW RW RW R o = . . o o . . o
ReadWiite W = = H W AW AW AW
Initial Value a 0 0 a a o o a
Bit 7 & 5 4 3 2 1 0
—

I - | - | - [ oogd | pDG2 | pDG2 [ DDG1 [ DDGO | DDRG
ReadWiita R R R RW RAW ROW RW RAW
Initial Value 0 0 0 o 0 0 0 0
Bit 7 [ 5 4 3 2 1 0

=T -1 = ] Pinas | ANGa | PINGZ | PINGI | PINGO ] PING
ReadWiita R R R R R H R R
Initial Value 0 0 0 /A WA NiA NiA NiA
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RESET
? N
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’n_| a o 4 {
| | | FORTIN| =
HsS = |. | - B <
T— < fa) [: O 9 J— WPx (]
RESET
I
SLEEF RRx
I ™
I
| F SYNCHRONIZER
| [~ |
| R =
| PU |
= \ 7 ——  Logic — |
e S
Con [ See Figure
| "General Digital 1/0" for =
| Details PUD: PULLUP DISABLE D DDR
L L s S[EEP:  BLEEP CONTROL : ITE POHTx
——————— clk,: IO CLOCK AR READ PORTX REGISTER
RPx: READ PORTX PIN

Note: 1. WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clkyq,
SLEEP, and PUD are common to all ports.
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s AIECHAl 2= 2882 2228 AMASFA 210 R0 A
2 T EO202 S =2lAHE YHsts 210
M AHIE A AI2IL

= Z= A& Veell GNDOl ¥ Z0t= 242 0] 2=0 &5
ASO2 MR HYEE HR0 2 LAIRIN SE £
UL,

PUD
DDxn | PORTxn | (In SFIOR) "o Pull-up | Comment
0 0 X Input No Tri-state (Hi-Z)
. ; o nput ‘o lr;wwill source current if ext. pulled A}%ﬁ}ll %E %q_c'g
0 1 1 Input MNo Tri-state (Hi-Z)
1 0 Cutput No Qutput Low (Sink)
1 1 Output MNo Output High {Source)
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F 8= a9 =0l &

s PINxn dl Xl A E = metastability &4t I|ol)| flof 2=
SI|3E A2
s 0.5~ 1532 AI2ZHXAH &4

SYSTEMCLK | | | |
INSTRUCTIONS X ox X Xxx in 117, PIN X
CLKO| Low levelO|
SYNC LATCH . 04 0F first latch E 1t
PINxn
r17 I o;loo | X 0xFF
1|Jcl.m3.x -
t::n:l,min
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PLICEXN Slgnal
Name Full Name Description
. PLICV
- j—l_ v PUOE Pull-up If this signal Is set, the pull-up enable Is contrallad by the
< 3 Cverride Enable | PUQV signal. If this signal is cleared, the pull-up Is
b enabled when {DDxn, PORTxn, PUD} = 0b010
DDoEM PUOV Pull-up If PUOE Is set, the pull-up Is enabled/disabled when
Override Value PUQV is set/cleared, regardless of the sefting of the
N\ DDxn, PORTxn, and PUD Register bits.
1y ——ooovm : d
4 DDOE Data Direction If this signal is set, the Output Driver Enable is controlled
Override Enable | by the DDOV signal. If this signal is cleared, the Output
driver is enabled by the DDxn Register bit.
FVOEm DDOV Data Direction If DDOE is set, the Output Driver is enabled/disabled
. Override Value when DDOV is set/cleared, regardless of the setting of the
P o DDxn Register bit.
7 =2 PVOE Port Value If this signal Is set and the Output Driver is enabled, the
E} < Q Override Enable | port value is controlled by the PVOV signal. If PVOE is
ﬁ cleared, and the Output Driver is enabled, the port Value
DIEGEN E is conirolled by the PORTxXn Register bit.
DIEOVIN PVOV Port Value It PVOE is set, the port value is set to PVOV, regardless of
Override Value the setting of the PORTxn Register bit
SLEEF DIEQE Digital Input If this bit Is set, the Digital Input Enable Is contralled by the
Enable Override | DIEQOV signal. If this signal is cleared, the Digital Input
Enable Enable is determined by MCU-state (Normal mode, Sleep
I modes)
==
DIEQV Digital Input If DIEQE Is set, the Digital Input is enabled/disabled when
—| Enable Override | DIEOV is sel/cleared, regardless of the MCU state
Value (Normal mode, Sleep modes)
DI Digital Input This Is the Digital Input to alternate functions. In the
— figure, the signal is connected to the output of the schmitt
trigger but before the synchronizer. Unless the Digital
Input is used as a clock source, the module with the
alternate function will use its own synchronizer.
AlO Analog This is the Analog Input/eutput to/from altemate functions,
Input/output The signal is connected directly to the pad, and can be
PLCEM: P PLILL-UP CVERRIDE ENABLE PLID: PULLLIP DISABLE
PLCOVN: P PULL-UP OVERRIDE VALUE Wn: WRITE DORX used bi-directionally.
DDOEsn: P DATA DIRECTICH OVERRIDE ENABLE ROt REAL DDRx
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PORT A2l F=JH)|I=

A ) Y ) ) 9 5 O O J0

22 HZ2I2 OEHHOIA GHD| |8 A2 CHESHE 4
OlEHHA & HHEY A HAS 6+9 HIOIE

s AIEE OUSSEe HAZE2H HEHAHA E2lot=0
ALE (Address Latch Enable) &l Al

Port Pin

Alternate Function

PA7

ADT7 (External memory interface address and data bit 7)

PAG

ADE (External memory interface address and data bit 6)

PAS

ADS (External memory interface address and data bit 5)

PA4

AD4 (External memory interface address and data bit 4)

PA3

AD2 (External memory interface address and data bit 3)

PA2

AD2 (External memory interface address and data bit 2)

PA1

AD1 (External memory interface address and data bit 1)

PAQ

ADO (External memory interface address and data bit 0)
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PORT B2l FJH|=s

= EFOITH/3t
» SPUISE

S S 9 5 /5 &S & SO O 00

40 HO

|g+ =

—

Port Pin | Alternate Functions

OC2/0C1C {[Qutput Compare and PWM Output for Timer/Counter2 or Qutput
Compare and PWM Output C for Timer/Counterd)

PB6 OC1B (Output Compare and PWM Qutput B for Timer/Countart)
PBES OC1A (Qutput Compare and PWM Output A for Timer/Countert)
PB4 OGO (Output Compare and PWM Output for Timer/Counter()
PB3 MISO (SPI Bus Master Input/Slave Qutput)

PBE2 MOSI (SPI Bus Master Output/Slave Input)

PB1 SCK (SPI Bus Serial Clock)

PBO S8 (SPI Slave Selact input)

PB7
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PORT C2 FJt)|I=

» 2|F M2 AHHOIA ?let HEd A AL 29 80

&=

Port Pin Alternate Function

PC7 A15
PCB Ald
PC5 A13
PC4 Al12
PC3 A1
PC2 A10
PCA AS

PCO AB
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PORT D2 FJH)|I=s

= EtOIOH/2H2E

- 92 QIEYE

S S 9 5 /5 &S & SO O 00

- USARTT, TWI Z S8 ZE IS8 A8t dES
Port Pin Alternate Function
PD7 T2 (Timer/Counter2 Clock Input)
PD& T1 (Timer/Counter1 Clock Input)
PD5 XCK1™" (USART1 External Clock Input/Output)
PD4 IGP1 (Timer/Counter! Input Gapture Pin)
PD3 INTA/TXD1™" (External Interrupt3 Input or UART1 Transmit Pin)
PD2 INT2/RXD1!" (External Interrupt2 Input or UART1 Recaive Pin)
PD1 INT1/SDA" (External Interrupt! Input or TWI Serial DAta)
PDO INTO/SCL™ (External Interrupt0 Input or TWI Serial CLock)

Korea University of Technology and Education

PORT B2 )=

« EIOIMH/IH2H

» 2/F 2HEE

= USARTO, 234 ZE Ot 2H|WI|, ISP J|IsE %

et dls =S

A ) Y ) ) 9 5 O O J0

Port Pin | Alternate Functlon
PE? INT7/ICP3" (External Interrupt 7 Input or Timer/Counter3 Input Capture Pin)
PES INT&/ TA™M (External Interrupt 6 Input or Timer/Counter3 Clock Input)
INT5/0Cac!" (External Interrupt 5 Input or Qutput Compare and PWM OQutput C

PES for Timer/Counter3)

PE4 INT4/0C23B™" (External Interrupt4 Input or Output Compare and PWM Output B for
Timer/Counter3)

PE3 AIN1/OC32A M (Analog Comparator Negative Input or Output Compare and PWM
Output A for Timer/Countar3)

PED AINO/XCKO™ (Analog Comparater Positive Input or USARTO external clock

input/output)
PE1 PDO/TXDO (Programming Data Output or UARTO Transmit Pin)
PEO FDI/RXDO (Programming Data Input or UARTO Recelve Pin)
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PORT Fo FJt)|s

= A/D Z1H £

S S 9 5 /5 &S & SO O 00

» JTAG CIHHIOIA J|ls& flet &3
Port Pin Alternate Function
PF7 ADCT/TDI (ADC input channel 7 or JTAG Test Data Input)
FPF& ADCETDO (ADC input channel & or JTAG Test Data Output)
FF5 ADCETMS (ADC input channel 5 or JTAG Test Mode Select)
PF4 ADCATCK (ADG input channel 4 or JTAG Test Clockl)
PF3 ADC32 (ADC input channel 3)
PF2 ADC2 (ADGC input channel 2)
PF1 ADCA (ADC input channel 1)
FFO ADCO (ADGC input channel 0)
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PORT G2 FIH)|=

= PG4~PGO 5HIES =&
» 22 0HE2 CIEHBOIAL EFOIG/IHE2H

A ) Y ) ) 9 5 O O J0

Port Pin Alternate Function
PG4 TOSC1 (RTC Oscillator Timer/Counterd)
PG3 TOSC2 (ATC Oscillator Timer'Counterd)
PG2 ALE (Address Latch Enable to external memaory)
PG1 RD (Read strobe to external memory)
PGO WR (Write strobe to external memaory)
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Delay Functions

S S 9 5 /5 &S & SO O 00

void Delay_usCunsigned char time_us) A% time delay for us /7
{ register unsigned char 1;

for(i = 03 i < time_us: i++) A4 apcle +
{ asm volatile(" rPUSH RO "); S2 oycle 4+ RO: temporary register
! asm volatile(" PoP RO "); S52 oycle +
; asm volatile(" PUsSH RO "); S52 oycle +
i asm volatile(" PoP RO "I L02 opcle +
¢ asm volatile(" PUsH RO "); S52 oycle +
i asm volatile(" ror RO S22 aoycle = 16 cycle = 1 us for 16MHz
h

H

void Celay_ms{unsigned int time_ms) A% time delay for ms %/

{ register unsigned int i;

for{i = 0; 1 <« Time_ms; 14++)
] { Delay_us{25070;
Delay_us{25070;
Delay_us(2500;
Delay_us{2500;

|
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