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include "mé64def.inc" //library contain registers and addresses

.def temp=r16

.org 0x00
rjmp Main
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§mmmmmmmmmmm e Main Function-------------------- ;
Main:

1di temp,low(ramend)
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1di temp, high(ramend)

out sph,temp  //Stack Pointer ini

1di temp,Oxff

outddrctemp //Portc 2 Output

out portc,temp //Portc=11111111
finish: //infinite loop

rjmp finish
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#include <mega64a.h>
#define Output PORTC
#define OutDir DDRC

void main(void)
{
OutDir = 0xff;
Output = 0xff;
while(1) // infinite loop
{
}
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Mnemeonics Operands Description Operation Flags #Clocks
ARITHMETIC AND LOGIC INSTRUCTIONS

ADD Rd, Rr Add two Registers Rd < Rd+Rr ZCNVH 1
ADC Rd, Rr Add with Camy two Registers Rd«Rd+Rr+C ZCNVH 1
ADIW Rdl.K Add Immediate to Word Rdh:Rdl + Rdh:Rdl + K ZCNVS 2
SuUB Rd, Rr Subfract two Registers Rd « Rd-Rr ZCNVH 1
SuUBI Rd, K Subtract Constant from Register Rd « Rd- K ZCNVH 1
SBC Rd, Rr Subtract with Carry two Registers Rd«Rd-Rr-C ZCNVH 1
SBCI Rd, K Subtract with Carry Constant from Reg. Rd«Rd-K-C ZCNVH 1
SBIW Rdl K Subtract Immediate from Word Rdh:Rdl < Rdh:Rdl - K ZCNVS 2
AND Rd, Rr Logical AND Registers Rd« Rd«Rr ZNV 1
ANDI Rd, K Logical AND Register and Constant Rd«—Rd+K ZNV 1
OR Rd, Rr Logical OR Registers Rd«— RdvRr ZNV 1
ORI Rd, K Logical CR Register and Constant Rd«RdvK ZNV 1
EOR Rd, Rr Exclusive OR Reqisters Rd«— Rd&Rr ZNV 1
COM Rd One’s Complement Rd « 0xFF - Rd ZCNV 1
NEG Rd Two's Complement Rd « 0x00 - Rd ZCNVH 1
SBR Rd.K Set Bit(s) in Register Rd « RdvK ZNV 1
CBR RdK Clear Bit(s) in Register Rd « Rd « (DxFF - K) ZNV 1
INC Rd Increment Rd«Rd+1 ZNV 1
DEC Rd Decrement Rd«Rd-1 ZNY 1
TST Rd Test for Zero or Minus Rd «+— Rd«Rd ZNV 1
CLR Rd Clear Register Rd « Rd®Rd ZNV 1
SER Rd Set Register Rd « 0xFF Mone 1
MUL Rd, Rr Multiply Unsigned R1:R0 < RdxRr ZC 2
MULS Rd, Rr Multiply Signed R1:R0 < RdxRr ZC 2
MULSU Rd, Rr Multiply Signed with Unsigned R1:R0 < RdxRr ZC 2
FMUL Rd, Rr Fractional Multiply Unsigned R1-RO"(RdxRrj<<1 i 2
FMULS Rd, Rr Fractional Multiply Signed R1:R0O"(RdxRn<< 1 ZC 2
FMULSU Rd, Rr Fractional Multiply Signed with Unsigned RTRO " (RdxRry<<1 ZC 2
BRANCH INSTRUCTIONS

RJMP k Relative Jump PC+—PC+k +1 Mone 2
LIMP Indirect Jump to (Z) PC &« 2Z Mone 2
JMP k Direct Jump PC «k Mone 3
RCALL k Relative Subroutine Call PCePC+k+1 None 3
ICALL Indirect Call to (Z) PC &2 Mone 3
CALL k Direct Subroutine Call PC«k None 4
RET Subroutine Return PC « STACK None 4
RETI Interrupt Retumn PC « STACK 1 4
CPSE Rd.Rr Compare, Skip if Equal if(RA=RrPC&PC+20or3 Mone 11213
CcP Rd,Rr Compare Rd - Rr Z,NVCH 1
CPC Rd,Rr Compare with Carry Rd-Rr-C Z,NV.CH 1
CPI Rd K Compare Register with Rd-K Z,HNVCH 1
SBRC Rr, b Skip if Bit in Register Cleared if (Rrib)=0) PC « PC +2or3 Mone 11213
SBRS Rr, b Skip if Bit in Register is Set if (Rr{b)=1)PC « PC +2or3 Mone 11213
SBIC P,b Skip if Bit in /0 Register Cleared if (P{b)=0) PC « PC +20r2 Mone 11213
SBIS P b Skip if Bit in /0 Register is Set if (P(b)=1)PC«PC+20r3 Mone 17213
BREBS s, k Branch if Status Flag Set if (SREG(s) = 1) then PCePC+k +1 Mone 112
BREBC s, k Branch if Status Flag Cleared if (SREG(s) = 0) then PCePC+k +1 Mone 112
BREQ k Branch if Equal iffZ=1)then PC+PC+k+1 Mone 112
BRNE k Branch if Not Equal if{Z=0D)then PC+PC+k+1 Mone 112
BRCS k Branch if Camy Set if{C=1)thenPC+— PC+k+1 Mone 12
BRCC k Branch if Camy Cleared if{C=0thenPC+«PC+k+1 Mone 112
BRSH k Branch if Same or Higher if{C=0jthen PC+—PC+k+1 Mone 112
BRLO k Branch if Lower M{C=1)thenPC < PC+k+1 Mone 172
BRMI k Branch if Minus if(M=1)then PC&< PC+k+1 Mone 172
BRPL k Branch if Plus if(M=0)then PC+ PC+k+1 Mone 172
BRGE k Branch if Greater or Equal, Signed if (M@ V=0)then PC « PC +k +1 Mone 12
BRLT k Branch if Less Than Zero, Signed if(N@&V=1)thenPC « PC +k+1 Mone 112
BRHS k Branch if Half Camy Flag Set if(H=1)thenPC« PC+k+1 Mone 112
BRHC k Branch if Half Camry Flag Cleared if{H=0)thenPC« PC+k+1 Mone 12
BRTS k Branch if T Flag Set F(T=1)then PC+PC+k +1 Mone 12
BRTC k Branch if T Flag Cleared if{T=0)then PC+ PC+k+1 Mone 112
BRVS k Branch if Overflow Flag is Set if(W="1)then PC+ PC+k+1 Mone 112
BRVWC k Branch if Overflow Flag is Cleared if (W=0)then PC— PC+k+1 Mone 12
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BRIE k Branch if Intermupt Enabled if{l=1thenPC &« PC+k+1 Mone 172
ﬂ k Branch if Inhen'uﬁ Disabled if (| =0)then PC &« PC+k+1 Mone 172
DATA TRANSFER INSTRUCTIONS
MOV Rd. Rr Move Between Reqgisters Rd « Rr Mone 1
MOVW Rd, Rr Copy Register Word Rd+1:Rd ¢ Rr+1:Rr None 1
LDl Rd, K Load | diat: Rd « K Mone 1
LD Rd, X Load Indirect Rd « (X} Mone 2
LD Rd, X+ Load Indirect and Post-Inc. Rd &« (X}, XX +1 Mone 2
LD Rd, - X Load Indirect and Pre-Dec. X e X-1,Rde (X) None 2
LD Rd, ¥ Load Indirect Rd « (Y) Mone 2
LD Rd, ¥+ Load Indirect and Post-Inc. Rd« (¥} ¥ &Y +1 Mone 2
LD Rd, - Y Load Indirect and Pre-Dec. ¥ Y -1 Rd (¥) Mone 2
LDD Rd,¥+g Load Indirect with Displacement Rd « (Y +q) Mone 2
LD Rd, Z Load Indirect Rd + (Z) Mone 2
LD Rd, Z+ Load Indirect and Post-Inc. Rd ¢ (Z), Z « Z+1 None 2
LD Rd, -Z Load Indirect and Pre-Dec. Ze Z-1,Rd (Z) MNone 2
LOD Rd, Z+q Load Indirect with Displacement Rd « (Z + q) None 2
LDS Rd, k Load Direct from SRAM Rd « (k} Mone 2
5T X,Rr Store Indirect (X)+ Rr Mone 2
5T X+ Rr Store Indirect and Post-Inc. (Kl Rr, Xe X +1 Mone 2
5T - X, Rr Store Indirect and Pre-Dec. XeX-1,(X)Rr Mone 2
5T ¥Y.Rr Store Indirect (Y1« Rr Mone 2
5T ¥+, Rr Store Indirect and Post-Ine. (Y}« RrL,Y&Y+1 Mone 2
5T -¥,Rr Store Indirect and Pre-Dec. Ye¥-1,0)«Rr Mone 2
5TD Y+q,Rr Store Indirect with Displ it ¥ + g« Rr Mone 2
5T Z, Rr Store Indirect {Z)« Rr MNone 2
5T Z+, Rr Store Indirect and Post-Inc. (Zye—Rr,Z+& Z+1 Mone 2
5T -Z, Rr Store Indirect and Pre-Dec. Z+Z-1,{Z)Rr Mone 2
5TD Z+q,Rr Store Indirect with Displ it (Z+q)«Rr Mone 2
5TS k, Rr Store Direct to SRAM {k} < Rr Mone 2
LPM Load Program Memory RO « (Z) Mone 3
LPM Rd, Z Load Program Memory Rd « (Z) Mone 3
LPM Rd, Z+ Load Program Memory and Post-Inc Rd « (Z), Z « Z+1 Mone 3
SPM Store Program Memory {Z} « R1:RD Mone -
IN Rd, P In Port Rd« P MNone 1
ouT P, Rr Out Port P «Rr Mone 1
PUSH FRr Push Register on Stack STACK « Rr MNone 2
POP Rd Pog Register from Stack Rd « STACK Mone 2
BIT AND BIT-TEST INSTRUCTIONS
SBI Phb Set Bitin /0 Register IO(P.b) « 1 None 2
CBI Pb Clear Bitin /O Register IfO(Pb) &« D MNone 2
LSL Rd Logical Shift Left Rd{n+1) ¢« Rd{n), Rd(D} « 0 ZONY 1
LSR Rd Logical Shift Right Rd{n) ¢ Rd{n+1), Rd({7) « 0 ZONV 1
ROL Rd Rotate Left Through Carry Rd(D}—C Rd{n+1}— Rd(n),C«Rd(T) ZONV 1
ROR Rd Rotate Right Through Camy Rd(7}C.Rd{n}« Rd{n+1),C«Rd(0) ZCNV 1
ASR Rd Arithmetic Shift Right Rd(n) « Rd(n+1), n=0:6 ZONV 1
SWAP Rd Swap Nibbles Rd(3:0)}Rd{7:4),Rd(7:4)}Rd{2:0) None 1
BSET s Flag Set SREG(s) + 1 SREG(s) 1
BCLR E Flag Clear SREG(s)« D SREG(s) 1
BST Rr, b Bit Store from Registerto T T & Rr{b) T 1
BLD Rd, b Bit load from T to Register Rd(b) &« T None 1
SEC Set Camry Ce1 C 1
CLC Clear Carry CeD C 1
SEM Set Negative Flag Ne1 N 1
CLN Clear Negative Flag MeD N 1
SEZ Set Zero Flag Ze1 Z 1
CLZ Clear Zero Flag ZeD Z 1
SEl Global Interrupt Enable l+1 1 1
CLI Global Interrupt Disable 1«0 1 1
SES Set Signed Test Flag Se1 ] 1
CLS Clear Signed Test Flag S¢0 s 1
SEV Set Twos € it Overflow. Vet v 1
CLV Clear Twos Complement Overflow Vo v 1
SET SetTin SREG Te1 T 1
CLT Clear T in SREG TeD T 1
SEH Set Half Cary Flag in SREG He1 H 1
CLH Clear Half Carry Flag in SREG He«D H 1
MCU CONTROL INSTRUCTIONS
NOP No Operation Mone 1
SLEEP Sleep (see specific descr. for Sleep function) None 1
WOR g Reset (see specific descr. for WDRMimer) MNone 1
EAK Bre&k For OF‘I—CHIE Debug Only MNone MIA
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Pin no. Symbol Extern?l Function
connection
1 Vss Signal ground for LCM
2 Voo Power supply Power supply for logic for LCM
3 Vo Contrast adjust
4 RS MPU Register select signal
5 RW MPU Read/write select signal
6 E MPU Operation (data read/write) enable signal
Four low order bi-directional three-state data bus lines.
7~10 DBO~DB3 MPU Used for data transfer between the MPU and the LCM.
These four are not used during 4-bit operation.
f-te | Dae-DEr | wpu | [OurNGh o drectonal oo e data b nes
15 LED+ LED BKL power | Power supply for BKL
16 LED- supply Power supply for BKL
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Instruction code | Execution
Instruction > DB " .| DB Description time (fosc=
RS | R'" | DB | DB 5 DB: | DB: | DB 1 DB{ 270 KHZ
Clear Write "20H" to DDRA and set
: 0| 0|0(0(0(0|0|O0| 0|1 |DDRAM address to DDH" from 1.53ms
Display AC
Set DDRAM address to "00H"
Retumn From AC and return cursor to
H 0 0 0 1] 0 0 i} 0 1 - | its orginal position if shified. 1.53ms
ome The contants of DDRAM are
not changed.
Entry mode Assign cursor mowving direction
Set 0 a o o o 0 0 1 D | SH And blinking of entire display 3Bus
i Set display (D), cursor (C), and
gl';sglay ?Nf 0 0 0 0 0 0 1 D | C | B | Blinking of cursor (B} onfoff
contro Control bit
o Set curser moving and display
Ursor or Shift control bit, and the
Display shift 0 0 0 0 0 1 SIC| RL - b Direction, without changing of 3Bus
DDRAM data.
Set interface data length {DL:
i B-
Futnctlon 0|0 0 o 1 |DL{ N | F - - | Bivd-bit), numbers of display 30us
se Line (N: =2-linef1dine} and,
Display font type (F: 5x11/5x8)
Set Set CGRAM address in
CGRAM 0| 0| 0|1 |acslacd |AC3|AC2|ACT |ACO| address 0us
Address Counter.
Set Set DDRAM address in
DDRAM 0| 0 [ 1 |ACG(ACS|AC4|AC3|AC2|ACT |ACO| address 30us
Address Counter.
Whether during intemal
Read busy Operation or not ean be known
Flag and 0 1 | BF [ACG[ACSH | ACA|AC3I|ACZ |ACT | ACD| By reading BF. The contents of Dus
Address Address counter can also be
read.
Write data ‘Write data into intemal RAM
to 1 0 (D7 (D6 | D5 | D4 | D3| D2 | D1 | DO | (DDRAMICGRAM). 43us
Address
Read data Read data from internal RAM
FromRam | 1| 1 |D7|D6|D5|D4|D3|D2| D1 |D0| 5oranuceram). 43us
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Instruction RS | Rw | pB7 [ DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO Function
. Reads data (DB[7:0]) from
Read Display 1 1 Read data display data( RAE\)I t:]))the
Date
data bus.
Writes data (DB[7:0]) into
S the DDRAM. After writing
gﬂ?:f Display 1 0 Write data instruction, Y address is
incriminated by 1
automatically
Reads the internal status
BUSY
0: Ready
1: In operation
Status Read 0 1 |Busy| o g;{; I::; 0 0 0 0 QN"%:FEI.SPMY ON
1: Display OFF
RESET
0: Normal
1: Reset
Set Address Sets the Y address at the
(Y address) 0 0 0 ! ¥ address (0-63) column address counter
Set Display . . Indicatels the Display Data
Start Line 0 0 1 1 Display start line (0~63) RAM displayed at the top of
the screen.
Set Address (X Sets the X address at the X
address) ( 0 0 ! 0 ! ! ! Page (0~7) address register.
Controls the display ON or
OFF. The internal status and
Display On/off 0 0 0 0 1 1 1 1 1 0/1 | the DDRAM data is not
affected.
0: OFF, 1: ON
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[EB Pick Devices ? X

Show orly parts with models?

Kepwor Besuls (8) ATMEGABA Preview:

I [ [ Device Library  Deserfption VM DLL Mode! |
® s

DR E ATMEGABS  AVRZ 64 KBptes Flash, 4320 Bptes SRAM, 2 KBytes EEPROM, ADC, 4| =

ATMEGABAD AVRZ 64 KBptes Flash, 8672 Eptes SRAM, 4 KEples EEFROM, ADC, &
LCalegory: ATMEGAGAS AVRZ G4 KBptes Flash, 4320 Bptes SRAM, 2 KBptes EEPROM, ADC, 4
ATMEGAGHP AVRZ G4 KBptes Flash, 4320 Bytes SRAM, 2 KEptes EEPROM, ADC, &
ATMEGAGIS AVRZ 64 KBytes Flash, 4320 Byles SRAM, 2 KBytes EEPROM, ADC, &
ATMEGAG4ED MVRZ 64 KBytes Flash, 4320 Bytes SRAM. 2 KBytes EEPROM. ADC. &
ATMEGAGS  MVRZ 64 KBytes Flash, 4320 Bytes SRAM. 2 KBytes EEPROM. ADC. &
ATMEGAB43D AVRZ 64 KBstes Flash, 4320 Btes SRAM. 2 KBytes EEPROM, ADC. &
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[E8 Edit Component ? x

Part Value: ATMEGAES Hidden: [] Help

Element: New e

PCB Package: OFPSOP1BOOXIB0NI 206 ~ |[2] [Hidedl | | | Hidden Pins
Frogen Fie [ Sl | dtfimoe

CKOPT (Qscillator Options] (1) Unprogrammed ~ | Hide &ll v

Cancal
BODTRST (Select Reset Vector) (1) Unprogrammed ~  Hide &l ~
WDTON (waichdog timer ahways on’ | (1] Unprogrammed v Hidedl
CKSEL Fuses (0011 IntRC 4MHz v HideAl v
Boot Loader Size: (00) 4096 words. Starts at 0+700 | Hide Al ~
SUT Fuses: (00) v HideAl v

Advanced Praperties

Clack Frequency « [ Defaul) Hidedl  ~

Other Propeties:

[ Exclude from Simulation [ ttach hierarchy modls
[ Excluds from PCE Lapaut Hide common pins
[ Exclude fram Bill of Materials [ Edit all propeties & test
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