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been applied, the Power-on Reset period can be extended. Refer to Figure 15 for a tim-
ing example on this.

Figure 15. MCU Start-up, RESET Controlled Externally
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External Reset An External Reset is generated by a low level on the RESET pin. Reset pulses longer
than 50 ns will generate a reset, even if the clock is not running. Shorter pulses are not
guaranteed to generate a reset. When the applied signal reaches the Reset Threshold
Voltage (Vrgt) ON its positive edge, the delay timer starts the MCU after the Time-out
period tyo 1 has expired.

Figure 16. External Reset during Operation
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Watchdog Reset When the Watchdog times out, it will generate a short reset pulse of 1 XTAL cycle dura-
tion. On the falling edge of this pulse, the delay timer starts counting the Time-out period
trout- Refer to page 23 for details on operation of the Watchdog.



MCU Control Register -
MCUCR
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The MCU Control Register contains general microcontroller control bits for general MCU
control functions.

Bit 7 6 5 4 3 2 1 0
$35 | - - SE SM - Isco1l | Iscoo | Mcucr
Read/Write R RW RW R R RW RW

Initial Value 0 0 0 0 0 0 0 0

¢ Bits 7, 6 — Res: Reserved Bits

These bits are reserved bits in the AT90S1200 and always read as zero.

e Bit 5 — SE: Sleep Enable

The SE bit must be set (one) to make the MCU enter the Sleep mode when the SLEEP
instruction is executed. To avoid the MCU entering the Sleep mode unless it is the pro-
grammers purpose, it is recommended to set the Sleep Enable SE bit just before the
execution of the SLEEP instruction.

¢ Bit 4 — SM: Sleep Mode

This bit selects between the two available sleep modes. When SM is cleared (zero), Idle
mode is selected as sleep mode. When SM is set (one), Power-down mode is selected
as sleep mode. For detalils, refer to the paragraph “Sleep Modes” on the following page.

¢ Bits 3, 2 — Res: Reserved Bits

These bits are reserved bits in the AT90S1200 and always read as zero.

e Bits 1,0 -1SCO01, ISC00: Interrupt Sense Control 0 Bit 1 and Bit 0

The External Interrupt O is activated by the external pin INTO if the SREG I-flag and the
corresponding interrupt mask in the GIMSK register is set. The level and edges on the
external INTO pin that activate the interrupt are defined in Table 4.

Table 4. Interrupt 0 Sense Control

ISCO1 1ISC00 Description
0 0 The low level of INTO generates an interrupt request.
0 1 Reserved
1 0 The falling edge of INTO generates an interrupt request.
1 1 The rising edge of INTO generates an interrupt request.

The value on the INTO pin is sampled before detecting edges. If edge interrupt is
selected, pulses with a duration longer than one CPU clock period will generate an inter-
rupt. Shorter pulses are not guaranteed to generate an interrupt. If low level interrupt is
selected, the low level must be held until the completion of the currently executing
instruction to generate an interrupt. If enabled, a level triggered interrupt will generate an
interrupt request as long as the pin is held low.
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Sleep Modes

Idle Mode

Power-down Mode

0838H-AVR-03/02

To enter the sleep modes, the SE bit in MCUCR must be set (one) and a SLEEP instruc-
tion must be executed. If an enabled interrupt occurs while the MCU is in a sleep mode,
the MCU awakes, executes the interrupt routine, and resumes execution from the
instruction following SLEEP. The contents of the register file and the I/O memory are
unaltered. If a Reset occurs during sleep mode, the MCU wakes up and executes from
the Reset Vector.

When the SM bit is cleared (zero), the SLEEP instruction makes the MCU enter the Idle
mode, stopping the CPU but allowing Timer/Counters, Watchdog and the interrupt sys-
tem to continue operating. This enables the MCU to wake up from external triggered
interrupts as well as internal ones like Timer Overflow interrupt and Watchdog Reset. If
wakeup from the Analog Comparator interrupt is not required, the Analog Comparator
can be powered down by setting the ACD-bit in the Analog Comparator Control and Sta-
tus Register (ACSR). This will reduce power consumption in Idle mode. When the MCU
wakes up from Idle mode, the CPU starts program execution immediately.

When the SM bit is set (one), the SLEEP instruction makes the MCU enter Power-down
mode. In this mode, the External Oscillator is stopped while the External Interrupts and
the Watchdog (if enabled) continue operating. Only an External Reset, a Watchdog
Reset (if enabled), an external level interrupt on INTO can wake up the MCU.

Note that when a level triggered interrupt is used for wake-up from Power-down, the low
level must be held for a time longer than the reset delay time-out period t;o1. Other-
wise, the device will not wake up.

ATMEL 10
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Table 6. Watchdog Timer Prescale Select

Number of WDT Typical Time-out Typical Time-out
WDP2 | WDP1 | WDPO | Oscillator Cycles | at V¢ = 3.0V at Vge = 5.0V
0 0 0 16K cycles 47 ms 15 ms
0 0 1 32K cycles 94 ms 30 ms
0 1 0 64K cycles 0.19s 60 ms
0 1 1 128K cycles 0.38s 0.12s
1 0 0 256K cycles 0.75s 0,24 s
1 0 1 512K cycles 15s 0.49s
1 1 0 1,024K cycles 30s 0.97s
1 1 1 2,048K cycles 6.0s 19s
Note:  The frequency of the Watchdog Oscillator is voltage dependent as shown in “Typical

Characteristics” on page 51.
The WDR (Watchdog Reset) instruction should always be executed before the Watchdog
Timer is enabled. This ensures that the reset period will be in accordance with the
Watchdog Timer prescale settings. If the Watchdog Timer is enabled without Reset, the
Watchdog Timer may not start to count from zero.
To avoid unintentional MCU resets, the Watchdog Timer should be disabled or reset
before changing the Watchdog Timer Prescale Select.
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AT90S1200

Port B Schematics Note that all port pins are synchronized. The synchronization latches are, however, not
shown in the figures.

Figure 22. Port B Schematic Diagram (Pins PB0O and PB1)
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Port D

Port D Data Register - PORTD

Port D Data Direction Register
- DDRD

Port D Input Pins Address —
PIND

Port D as General Digital I/0

AIMEL

Three I/0O memory address locations are allocated for Port D, one each for the Data
Register — PORTD ($12), Data Direction Register — DDRD ($11), and the Port D Input
Pins — PIND ($10). The Port D Input Pins address is read-only, while the Data Register
and the Data Direction Register are read/write.

Port D has seven bi-directional I/O pins with internal pull-up resistors, PD6..PDO. The
Port D output buffers can sink 20 mA. As inputs, Port D pins that are externally pulled
low will source current if the pull-up resistors are activated.

Some Port D pins have alternate functions as shown in Table 10.

Table 10. Port D Pin Alternate Functions

Port Pin Alternate Function

PD2 INTO (External Interrupt 0 input)

PD4 TO (Timer/Counter 0 external input)
Bit 7 6 5 4 3 2 1 0
$12 | - PORTD6 | PORTD5 | PORTD4 | PORTD3 | PORTD2 | PORTD1 | PORTDO | PORTD
Read/Write R R/W RW RW R/W RW R/W R/W
Initial Value 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
$11 I - DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO0 | DDRD
Read/Write R R/W RW R/W R/W RW RW R/W
Initial Value 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
$10 I - PIND6 PIND5 | PIND4 | PIND3 | PIND2 PIND1 PINDO | PIND
Read/Write R R R R R R R R
Initial Value 0 N/A N/A N/A N/A N/A N/A N/A

The Port D Input Pins address (PIND) is not a register, and this address enables access
to the physical value on each Port D pin. When reading PORTD, the Port D Data Latch
is read; and when reading PIND, the logical values present on the pins are read.

PDn, general I/O pin: The DDDn bit in the DDRD Register selects the direction of this
pin. If DDDn is set (one), PDn is configured as an output pin. If DDDn is cleared (zero),
PDn is configured as an input pin. If PORTDn is set (one) when DDDn is configured as
an input pin, the MOS pull-up resistor is activated. To switch the pull-up resistor off, the
PORTDn bit has to be cleared (zero) or the pin has to be configured as an output pin.
The Port D pins are tri-stated when a reset condition becomes active, even if the clock is
not active.

0838H-AVR-03/02



Figure 31. Programming the Flash Waveforms
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Figure 32. Programming the Flash Waveforms (Continued)
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Reading the Flash The algorithm for reading the Flash memory is as follows (refer to “Programming the
Flash” for details on command and address loading):

1.

2
3
4.
5
6

0838H-AVR-03/02

A: Load Command “0000 0010”.

B: Load Address High Byte ($00 - $01).

C: Load Address Low Byte ($00 - $FF).

Set OE to “0”, and BS to “0”. The Flash word low byte can now be read at DATA.
Set BS to “1”. The Flash word high byte can now be read from DATA.

Set OE to “1”.

ATMEL “
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Programming the EEPROM

Reading the EEPROM

Programming the Fuse Bits

Programming the Lock Bits

Reading the Fuse and Lock
Bits

AIMEL

The programming algorithm for the EEPROM data memory is as follows (refer to “Pro-
gramming the Flash” for details on command, address and data loading):

1. A: Load Command “0001 0001”.

2. C:Load Address Low Byte ($00 - $3F).
3. D: Load Data Low Byte ($00 - $FF).

4. E: Write Data Low Byte.

The algorithm for reading the EEPROM memory is as follows (refer to “Programming the
Flash” for details on command and address loading):

A: Load Command “0000 0011”.

2. C:Load Address Low Byte ($00 - $3F).

3. Set OE to “0”, and BS to “0”. The EEPROM data byte can now be read at DATA.
4. SetOE to“1”.

—

The algorithm for programming the Fuse bits is as follows (refer to “Programming the
Flash” for details on command and data loading):

1. A: Load Command “0100 0000”.
2. D: Load Data Low Byte. Bit n = “0” programs and bit n = “1” erases the Fuse bit.

Bit 5 = SPIEN Fuse
Bit 0 = RCEN Fuse

Bit7 - 6,4 - 1 =“1". These bits are reserved and should be left unprogrammed (“1”).

3. Give WRa twown_pre Wide negative pulse to execute the programming; tw w1 _prs
is found in Table 17. Programming the Fuse bits does not generate any activity
on the RDY/BSY pin.

The algorithm for programming the Lock bits is as follows (refer to “Programming the
Flash” for details on command and data loading):

1. A: Load Command “0010 0000".
2. D: Load Data Low Byte. Bit n = “0” programs the Lock bit.

Bit 2 = Lock Bit2
Bit 1 = Lock Bit1

Bit 7 - 3, 0 = “1”. These bits are reserved and should be left unprogrammed (“1”).
3. E: Write Data Low Byte.

The Lock bits can only be cleared by executing Chip Erase.

The algorithm for reading the Fuse and Lock bits is as follows (refer to “Programming
the Flash” on page 39 for details on command loading):

1. A: Load Command “0000 0100".
2. Set OE to “0”, and BS to “1”. The status of Fuse and Lock bits can now be read
at DATA (“0” means programmed).

Bit 7 = Lock Bit1
Bit 6 = Lock Bit2
Bit 5 = SPIEN Fuse
Bit 0 = RCEN Fuse

3. Set OE to “1”.

Observe especially that BS needs to be set to “1”.

0838H-AVR-03/02



Figure 35. Serial Programming Waveforms
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Table 19. Serial Programming Instruction Set for AT90S1200

Instruction Format

Instruction Byte 1 Byte 2 Byte 3 Byte4 Operation

Programming 1010 1100 | 0101 0011 | xxxx xxxx | xxxx xxxx | Enable serial programming while RESET is low.

Enable

Chip Erase 1010 1100 | 100x xxxx | xxxxXx xxxx | xxxx xxxx | Chip erase both Flash and EEPROM memory
arrays.

Read Program 0010 HOOO | 0000 000a | bbbb bbbb | cooo oooo | ReadH (high or low) byte o from program memory at

Memory word address a:b.

Write Program 0100 HOOO | 0000 000Oa | bbbb bbbb | iiii iiii | Write H (high or low) byte i to program memory at

Memory word address a:b.

Read EEPROM | 1010 0000 | 0000 0000 | 00bb bbbb | cooo oooo | Read data o from EEPROM memory at address b.

Memory

Write EEPROM | 1100 0000 | 0000 0000 | 0Obb bbbb | iiii iiii | Write data i to EEPROM memory at address b.

Memory

Write Lock Bits 1010 1100 | 1111 1211 | xxxx xxxx | xxxx xxxx | Write Lock bits. Set bits 1,2 = “0” to program Lock
bits.

Read Signature | 0011 0000 | xxxx xxxx | xxxx xxbb | cooo oooo | Read signature byte o from address b.(")

Byte

Note: a = address high bits, b = address low bits, H = 0 — Low byte, 1 — High byte, o = data out, i = data in, x = don’t care, 7 = Lock

Bit 1, 2=Lock Bit 2

Note: 1. The signature bytes are not readable in lock mode 3 (i.e., both Lock bits programmed).
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Serial Programming

Characteristics
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Figure 36. Serial Programming Timing

Table 20. Serial Programming Characteristics, T,

MOSI X X

X

tovsH f«fe > tsHox

NN
tsHsL

tsisH

MISO X X

(unless otherwise noted)

%

AT90S1200

-40°C to 85°C, Vg = 2.7 - 6.0V

Symbol | Parameter Min Typ | Max | Units
1ftcLoL Oscillator Frequency (V¢ =2.7 - 4.0V) 0 4.0 MHz
toLoL Oscillator Period (V¢ = 2.7 - 4.0V) 250.0 ns
1htoLcL Oscillator Frequency (Vg = 4.0 - 6.0V) 0 12.0 | MHz
toLeL Oscillator Period (Vg = 4.0 - 6.0V) 83.3 ns
tsHsL SCK Pulse Width High 4.0tc oL ns
tsisH SCK Pulse Width Low toLeoL ns
tovsH MOSI Setup to SCK High 1.251c ¢, ns
tsHox MOSI Hold after SCK High 251tc 00 ns
tsiv SCK Low to MISO Valid 10.0 16.0 | 32.0 ns
Table 21. Minimum Wait Delay after the Chip Erase Instruction

Symbol 3.2V 3.6V 4.0v 5.0V
twp_ERASE 18 ms 14 ms 12 ms 8 ms

Table 22. Minimum Wait Delay after Writing a Flash or EEPROM Location

Symbol

3.2V 3.6V

4.0V

5.0V

tWD?PROG

9ms 7ms

6 ms

4ms

ATMEL
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Typical
Characteristics
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The following charts show typical behavior. These figures are not tested during manu-
facturing. All current consumption measurements are performed with all 1/0O pins
configured as inputs and with internal pull-ups enabled. A sine wave generator with rail-
to-rail output is used as clock source.

The power consumption in Power-down mode is independent of clock selection.

The current consumption is a function of several factors such as: operating voltage,
operating frequency, loading of 1/O pins, switching rate of 1/O pins, code executed and
ambient temperature. The dominating factors are operating voltage and frequency.

The current drawn from capacitive loaded pins may be estimated (for one pin) as
C, * Ve * f where C| = load capacitance, V; = operating voltage and f = average
switching frequency of 1/O pin.

The parts are characterized at frequencies higher than test limits. Parts are not guaran-
teed to function properly at frequencies higher than the ordering code indicates.

The difference between current consumption in Power-down mode with Watchdog
Timer enabled and Power-down mode with Watchdog Timer disabled represents the dif-
ferential current drawn by the Watchdog Timer.

Figure 38. Active Supply Current vs. Frequency
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Figure 41. Idle Supply Current vs. Frequency

IDLE SUPPLY CURRENT vs. FREQUENCY
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Figure 42. Idle Supply Current vs. V¢

IDLE SUPPLY CURRENT vs. V¢
FREQUENCY =4 MHz

25
T,=-40C
2 T,=25C
1.5
z T,=85C
E
1 /
0.5
—
0
2 25 3 3.5 4 45 5 5.5 6

ATMEL 53

0838H-AVR-03/02 — ————— G




AIMEL

Figure 47. Analog Comparator Current vs. V¢

ANALOG COMPARATOR CURRENT vs. V¢
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Note:  Analog comparator offset voltage is measured as absolute offset.
Figure 48. Analog Comparator Offset Voltage vs. Common Mode Voltage
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Figure 49. Analog Comparator Offset Voltage vs. Common Mode Voltage

ANALOG COMPARATOR OFFSET VOLTAGE vs.
COMMON MODE VOLTAGE Vo= 2.7V
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Figure 50. Analog Comparator Input Leakage Current
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Note:  Sink and source capabilities of I/O ports are measured on one pin at a time.

Figure 51. Pull-up Resistor Current vs. Input Voltage

PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
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Figure 52. Pull-up Resistor Current vs. Input Voltage

PULL-UP RESISTOR CURRENT vs. INPUT VOLTAGE
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AT90S1200 Register Summary

AIMEL

Address Name Bit 7 Bit6 Bit 5 Bit4 Bit 3 Bit 2 Bit 1 Bit 0 Page
$3F SREG | T H S \' N V4 C page 11
$3E Reserved
$3D Reserved
$3C Reserved
$3B GIMSK INTO - - - - - page 15
$3A Reserved
$39 TIMSK - - - - TOIEO - page 16
$38 TIFR - - - - TOVO - page 16
$37 Reserved
$36 Reserved
$35 MCUCR . SE Y . | iscot | iscoo page 18
$34 Reserved
$33 TGCRO . . | . | . cso2 |  csot | csoo page 21
$32 TCNTO Timer/Counter0 (8 Bits) page 22
$31 Reserved
$30 Reserved
$2F Reserved
$2E Reserved
$2D Reserved
$2C Reserved
$2B Reserved
$2A Reserved
$29 Reserved
$28 Reserved
$27 Reserved
$26 Reserved
$25 Reserved
$24 Reserved
$23 Reserved
$22 Reserved
$21 WDTCR - - - WDE WDP2 WDP1 WDPO page 23
$20 Reserved
$1F Reserved
$1E EEAR EEPROM Address Register page 25
$1D EEDR EEPROM Data Register page 25
$1C EECR - - - - EEWE EERE page 25
$1B Reserved
$1A Reserved
$19 Reserved
$18 PORTB PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO page 29
$17 DDRB DDB7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 DDBO page 29
$16 PINB PINB7 PINB6 PINB5 PINB4 PINB3 PINB2 PINB1 PINBO page 29
$15 Reserved
$14 Reserved
$13 Reserved
$12 PORTD PORTD6 PORTD5 PORTD4 PORTD3 PORTD2 PORTD1 PORTDO page 34
$11 DDRD DDD6 DDD5 DDD4 DDD3 DDD2 DDD1 DDDO page 34
$10 PIND PIND6 PIND5 PIND4 PIND3 PIND2 PIND1 PINDO page 34
$OF Reserved

Reserved
$09 Reserved
$08 ACSR ACD . aco | Ao | acE | acist | aciso page 27
Reserved
$00 Reserved
Notes: 1. For compatibility with future devices, reserved bits should be written to zero if accessed. Reserved I/O memory addresses

62

should never be written.
Some of the status flags are cleared by writing a logical “1” to them. Note that the CBI and SBI instructions will operate on all
bits in the 1/O register, writing a “1” back into any flag read as set, thus clearing the flag. The CBI and SBI instructions work

with registers $00 to $1F only.
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Instruction Set Summary

AT90S1200

Mnemonic Tl.I:?IE_:);{l;:;l;ﬁqs?IJ'!ré)te‘lfl%rl:ilgtion Operation Flags # Clocks
[ ARITHMETIC Al
ADD Rd, Rr Add Two Registers Rd <« Rd + Rr Z,C,N,V,H 1
ADC Rd, Rr Add with Carry Two Registers Rd«Rd+Rr+C Z,C,N,V,H 1
SUB Rd, Rr Subtract Two Registers Rd < Rd - Rr Z,C,N,V,H 1
SUBI Rd, K Subtract Constant from Register Rd < Rd-K Z,C,N,V,H 1
SBC Rd, Rr Subtract with Carry Two Registers Rd«< Rd-Rr-C Z,C,N,V,H 1
SBCI Rd, K Subtract with Carry Constant from Reg. Rd«<Rd-K-C Z,C,N,V,H 1
AND Rd, Rr Logical AND Registers Rd <« Rd « Rr ZN,V 1
ANDI Rd, K Logical AND Register and Constant Rd <« Rd « K ZN,\V 1
OR Rd, Rr Logical OR Registers Rd « Rd v Rr ZNV 1
ORI Rd, K Logical OR Register and Constant Rd <« Rdv K ZN,V 1
EOR Rd, Rr Exclusive OR Registers Rd « Rd® Rr ZN\V 1
COM Rd One’s Complement Rd « $FF - Rd Z,C,N,V 1
NEG Rd Two’s Complement Rd < $00 - Rd Z,C,N,V,H 1
SBR Rd, K Set Bit(s) in Register Rd « Rd v K ZNV 1
CBR Rd, K Clear Bit(s) in Register Rd « Rd « (FFh - K) ZN,V 1
INC Rd Increment Rd <« Rd + 1 ZN,V 1
DEC Rd Decrement Rd« Rd-1 ZN,V 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 « $FF None 1
| BRANCH INSTRUCTIONS
RJMP k Relative Jump PC«PC+k+1 None 2
RCALL k Relative Subroutine Call PC«~PC+k+1 None 3
RET Subroutine Return PC « STACK None 4
RETI Interrupt Return PC « STACK | 4
CPSE Rd, Rr Compare, Skip if Equal if(Rd=Rr) PC«—~PC+20r3 None 12
CP Rd, Rr Compare Rd - Rr ZN,V,C,H 1
CPC Rd, Rr Compare with Carry Rd-Rr-C ZN,V,CH 1
CPI Rd, K Compare Register with Immediate Rd - K ZN,V,C,H 1
SBRC Rr, b Skip if Bit in Register Cleared if (Rr(b) =0) PC«—~ PC +20r3 None 12
SBRS Rr, b Skip if Bit in Register is Set if (Rr(p) =1) PC«~PC +20r3 None 1/2
SBIC P, b Skip if Bit in I/O Register Cleared if (P(b)=0) PC <~ PC +2o0r3 None 12
SBIS P, b Skip if Bit in I/0 Register is Set if (P(b)=1)PC«~ PC+20r3 None 12
BRBS s, k Branch if Status Flag Set if (SREG(s) = 1) then PC «~PC + k + 1 None 12
BRBC s, k Branch if Status Flag Cleared (SREG(S) 0) then PC «~PC +k + 1 None 12
BREQ k Branch if Equal if (Z=1)thenPC«— PC+k+1 None 12
BRNE k Branch if Not Equal if (Z=0)thenPC«— PC+k+1 None 12
BRCS k Branch if Carry Set ifC=1)thenPC«~PC+k+1 None 12
BRCC k Branch if Carry Cleared if C=0)then PC«~ PC+k+1 None 12
BRSH k Branch if Same or Higher if C=0)then PC«~ PC+k+1 None 12
BRLO k Branch if Lower if (C=1)thenPC <~ PC +k +1 None 12
BRMI k Branch if Minus if(N=1)then PC«~ PC+k+ 1 None 12
BRPL k Branch if Plus if (N=0) then PC «~ PC +k+ 1 None 1/2
BRGE k Branch if Greater or Equal, Signed if(NeV=0)then PC«— PC+k+1 None 12
BRLT k Branch if Less than Zero, Signed |f (NeV=1)thenPC«~PC+k+1 None 12
BRHS k Branch if Half-carry Flag Set if (H=1)then PC «~ PC+k+1 None 12
BRHC k Branch if Half-carry Flag Cleared if (H=0)then PC «~ PC +k+ 1 None 12
BRTS k Branch if T-Flag Set if (T=1)thenPC«~ PC+k+1 None 12
BRTC k Branch if T-Flag Cleared if (T=0)thenPC«— PC+k+1 None 12
BRVS k Branch if Overflow Flag is Set if (V=1)thenPC «~ PC +k + 1 None 12
BRVC k Branch if Overflow Flag is Cleared if (V=0)thenPC «PC +k+1 None 12
BRIE k Branch if Interrupt Enabled if (I=1)thenPC«—PC+k+ 1 None 12
BRID k Branch if Interrupt Disabled if 1=0)thenPC—PC+k+1 None 12
| DATA TRANSFER INSTRUCTIONS
LD Rd, Z Load Register Indirect Rd « (2) None 2
ST Z,Rr Store Register Indirect (Z2) < Rr None 2
MOV Rd, Rr Move between Registers Rd « Rr None 1
LDI Rd, K Load Immediate Rd « K None 1
IN Rd, P In Port Rd <P None 1
OouT P, Rr Out Port P <« Rr None 1
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Ordering Information"

Speed (MHz) Power Supply Ordering Code Package Operation Range

4 2.7-6.0V AT90S1200-4PC 20P3 Commercial
AT90S1200-4SC 20S (0°C to 70°C)
AT90S1200-4YC 20Y
AT90S1200-4PI 20P3 Industrial
AT90S1200-4SlI 20S (-40°C to 85°C)
AT90S1200-4YI 20Y

12 4.0-6.0V AT90S1200-12PC 20P3 Commercial
AT90S1200-12SC 20S (0°C to 70°C)
AT90S1200-12YC 20Y
AT90S1200-12PI 20P3 Industrial
AT90S1200-12S| 20S (-40°C to 85°C)
AT90S1200-12YI1 20Y

Note: 1. Order AT90S1200A-XXX for devices with the RCEN Fuse programmed.

Package Type
20P3 20-lead, 0.300" Wide, Plastic Dual Inline Package (PDIP)
20S 20-lead, 0.300" Wide, Plastic Gull Wing Small Outline (SOIC)
20Y 20-lead, 5.3 mm Wide, Plastic Shrink Small Outline Package (SSOP)
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20Y, 20-lead Plastic Shrink Small
Outline (SSOP), 5.3mm body Width.
Dimensions in Millimeters and (inches)*

0.38 (0.015) _|
0.25 (0.010) |
IRIENINIRIENIE] (
5.38 (0.212) 7.90 (0.311)
5.20 (0.205) 7.65 (0.301)
PIN 1 ID O
IR

PIN 1
.| |- 0.65(0.0256) BSC

1.99 (0.078)

r 1.73 (0.068)

7.33 (0.289)
7.07 (0.278)

| )) /) |

] o G
021 (0008 ! |
0.05 (0.002)

02 - g° 0.20 (0.008)
/ J k r 0.09 (0.004)
/Y\/ 0.95 (0.037) f

0.63 (0.025)

*Controlling dimension: millimeters
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