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Introduction

The ATmega48, ATmega88, and ATmegal68 are designed to be a complete pin
and functionality compatible sub family. This was done to ensure the simplest
possible migration between the parts. Because of the differences in memory sizes,
there may still be a need for some minor modifications in the application.

This application note summarizes the differences between ATmega48, ATmega88
and ATmegal68. Refer to the datasheets for detailed information on the devices.
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The main difference between ATmegad48, ATmega88 and ATmegal68 is the
difference in memory sizes. Se Table 1 for a comparison of the devices.

Table 1. Comparison of Memory sizes

ATmega48 ATmega88 ATmegal68
FLASH [bytes] 4096 8192 16384
EEPROM [bytes] 256 512 512
SRAM [bytes] 512 1024 1024

The interrupt vectors in ATmega48, ATmega88 and ATmegal68 are generally the

same, except that each

Interrupt Vector occupies two

instruction words in

ATmegal68, and one instruction word in ATmega48 and ATmega88.

Table 2. Comparison of Interrupt vectors

ATmega48 &
ATmega88 ATmegal68

Vector No. Program Address Program Address | Interrupt Source
1 0x000 0x0000 RESET
2 0x001 0x0002 INTO
3 0x002 0x0004 INT1
4 0x003 0x0006 PCINTO
5 0x004 0x0008 PCINT1
6 0x005 0x000A PCINT2
7 0x006 0x000C WDT
8 0x007 0x000E TIMER2 COMPA
9 0x008 0x0010 TIMER2 COMPB
10 0x009 0x0012 TIMER2 OVF
11 0x00A 0x0014 TIMER1 CAPT
12 0x00B 0x0016 TIMER1 COMPA
13 0x00C 0x0018 TIMER1 COMPB
14 0x00D 0x001A TIMER1 OVF
15 0x00E 0x001C TIMERO COMPA
16 0x00F 0x001E TIMERO COMPB
17 0x010 0x0020 TIMERO OVF
18 0x011 0x0022 SPI, STC
19 0x012 0x0024 USART, RX
20 0x013 0x0026 USART, UDRE
21 0x014 0x0028 USART, TX
22 0x015 0x002A ADC
23 0x016 0x002C EE READY
24 0x017 0x002E ANALOG COMP
25 0x018 0x0030 TWI
26 0x019 0x0032 SPM READY
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ATmega88 and ATmegal68 have Boot Loader Support that provides a Read-While-
Write Self-Programming mechanism. In ATmega48, there is no Read-While-Write
support, and no separate Boot Loader Section. However, if enabled, the SPM
instruction can be executed from any location in the complete Flash. Since there is no
Read-While-Write support on ATmega48, the CPU will halt during the SPM operation.
Note that if the SPM Interrupt Enable (SPMIE) bit in SPMCSR is set on ATmega43,
the interrupt vector will be executed after CPU recovers from the SPM write halt.

The ATmega48 does not have the Boot Loader security lock bits. Nor does it have the
Boot Sector size fuses. ATmega48 does instead have a Self Programming Enable
(SELFPRGEN) fuse that ATmega88 or ATmegal68 does not have.

Although the ATmega48 does not have the Boot Loader Support, it is still possible to
use it for all the same operations as a boot loader would be used. When doing so,
note that there are no security lock bits to protect the boot loader code from self-
destructive erroneous code.

Table 3. Comparison of Boot Sector sizes, listed by boot sector fuse settings.

BOOTSZ1 BOOTSZ0 ATmega48 ATmega88 &
ATmegal68
[bytes]
0 0 N/A 2048
0 1 N/A 1024
1 0 N/A 512
1 1 N/A 256

The programming algorithms in ATmega48, ATmega88 and ATmegal68 differ to
reflect the differences in:

e Memory sizes. Table 1.

e Flash page sizes. Table 4
e Fuses. Table 7

e Lock bits. Table 5

e Signatures. Table 6

Table 4. Comparison of Flash Page sizes

ATmega48 & ATmegal68
ATmega88
Flash Page size [bytes] 64 128
Table 5. Comparison of Lock bits
ATmega48 ATmega88 &
Bit # ATmegal68 Description

7 — — —

6 — — —

5 - BLB12 Boot Lock bit

4 - BLB11 Boot Lock bit

3 - BLB02 Boot Lock bit

2 - BLBO1 Boot Lock bit

1 LB2 LB2 Lock bit

0 LB1 LB1 Lock bit
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Table 6- Comparison of device signatures

ATmega48 ATmega88 ATmegal68
Signature O0x1E 0x92 0x05 Ox1E 0x93 0x0A 0x1E 0x94 0x06
Table 7. Comparison of Fuses
Bit # ATmega48 ATmega88 & ATmegal68
6 — -
@ 5 - -
& 4 . .
3 3 - -
L
kS 2 - BOOTSZ1
% 1 - BOOTSZ0
& 0 SELFPRGEN BOOTRST
7 RSTDISBL RSTDISBL
6 DWEN DWEN
5 SPIEN SPIEN
4 WDTON WDTON
% 3 EESAVE EESAVE
g 2 BODLEVEL?2 BODLEVEL2
‘:__3'- 1 BODLEVEL1 BODLEVEL1
'% 0 BODLEVELO BODLEVELO
7 CKDIV8 CKDIV8
6 CKOUT CKOUT
5 SUT1 SUT1
4 SUTO SUTO
s;; 3 CKSEL3 CKSEL3
o 2 CKSEL2 CKSEL2
>
(I 1 CKSEL1 CKSEL1
E 0 CKSELO CKSELO
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