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AIMEL
Operands are contained in register r (Rr) and d (Rd). The result is stored in register d
(Rd).

I/O Direct Figure 9. 1/0O Direct Addressing

/0 MEMORY
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Operand address is contained in 6 bits of the instruction word. n is the destination or
source register address.

Relative Program Addressing, Figure 10. Relative Program Memory Addressing
RJMP and RCALL PROGRAM MEMORY
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Program execution continues at address PC + k + 1. The relative address k is -2048 to
2047.

Subroutine and Interrupt The AT90S1200 uses a 3 level deep hardware stack for subroutines and interrupts. The
Hardware Stack hardware stack is 9 bits wide and stores the Program Counter (PC) return address while
subroutines and interrupts are executed.

RCALL instructions and interrupts push the PC return address onto stack level 0, and
the data in the other stack levels 1 - 2 are pushed one level deeper in the stack. When a
RET or RETI instruction is executed the returning PC is fetched from stack level 0, and
the data in the other stack levels 1 - 2 are popped one level in the stack.

If more than three subsequent subroutine calls or interrupts are executed, the first val-
ues written to the stack are overwritten.
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Figure 13. Reset Logic
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Table 3. Reset Characteristics (V¢ = 5.0V)
Symbol | Parameter Min | Typ Max Units
Vo Power-on Reset Threshold Voltage (rising) 0.8 1.2 1.6 \
FoT Power-on Reset Threshold Voltage (falling) 0.2 0.4 0.6 \
VRsT Pin Threshold Voltage - - 0.85 Vg Vv
troR Power-on Reset Period 20 | 3.0 4.0 ms
Reset Delay Time-out Period (The Time-out
period equals 16K WDT cycles. See “Typical
trout Characteristics” on page 51. for typical WDT 1.0 ) 160 21.0 ms
frequency at different voltages).

Note: 1. The Power-on Reset will not work unless the supply voltage has been below Vpqr
(falling).

Power-on Reset A Power-on Reset (POR) circuit ensures that the device is reset from power-on. As
shown in Figure 13, an internal timer clocked from the Watchdog timer oscillator pre-
vents the MCU from starting until after a certain period after V¢ has reached the Power-
on Threshold voltage (Vpor), regardless of the V¢ rise time (see Figure 14).

Figure 14. MCU Start-up, RESET Tied to V.
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If the built-in start-up delay is sufficient, RESET can be connected to V. directly or via
an external pull-up resistor. By holding the RESET pin low for a period after V¢ has

ATMEL 13

0838H-AVR-03/02 — ————— G




AIMEL

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
vce

RESET

:

|

l < trour _>|
TIME-OUT -

|

|

|

|

|

INTERNAL Q |

RESET

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.



Timer/Counter Interrupt Mask
Register — TIMSK

Timer/Counter Interrupt FLAG
Register - TIFR

AIMEL

¢ Bit 6 — INTO: External Interrupt Request 0 Enable

When the INTO bit is set (one) and the I-bit in the Status Register (SREG) is set (one),
the external pin interrupt is enabled. The Interrupt Sense Control0 bit 1/0 (ISC01 and
ISCO00) in the MCU general Control Register (MCUCR) defines whether the external
interrupt is activated on rising or falling edge of the INTO pin or low level sensed. INTO
can be activated even if the pin is configured as an output. See also page 17.

¢ Bits 5..0 — Res: Reserved Bits

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

Bit 7 6 5 4 3 2 1 0
$39 | - - - - - - TOIEO - | mmsk
Read/Write R R R R R R RW R
Initial Value 0 0 0 0 0 0 0 0

¢ Bits 7..2 — Res: Reserved Bits

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

e Bit 1 — TOIEO: Timer/Counter0 Overflow Interrupt Enable

When the TOIEO bit is set (one) and the I-bit in the Status Register is set (one), the
Timer/Counter0 Overflow interrupt is enabled. The corresponding interrupt (at vector
$002) is executed if an overflow in Timer/Counter0 occurs, i.e., when the TOVO bit is set
in the Timer/Counter Interrupt Flag Register (TIFR).

¢ Bit 0 — Res: Reserved Bit

This bit is a reserved bit in the AT90S1200 and always reads as zero.

Bit 7 6 5 4 3 2 1 0
$38 | - - - - - - TOVO - | mer
Read/Write R R R R R R RW

Initial Value 0 0 0 0 0 0 0 0

¢ Bits 7..2 — Res: Reserved Bits

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

e Bit 1 — TOVO: Timer/Counter0 Overflow Flag

The bit TOVO is set (one) when an overflow occurs in Timer/Counter0. TOVO is cleared
by hardware when executing the corresponding interrupt handling vector. Alternatively,
TOVO is cleared by writing a logic one to the flag. When the SREG I-bit, and TOIEOQ
(Timer/Counter0 Overflow Interrupt Enable), and TOVO are set (one), the
Timer/Counter0 Overflow interrupt is executed.

¢ Bit 0 — Res: Reserved Bit

This bit is a reserved bit in the AT90S1200 and always reads as zero.

16 AT 90'S 120 () 1500000000000 —
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External Interrupts

Interrupt Response Time

0838H-AVR-03/02

The External Interrupt is triggered by the INTO pin. The interrupt can trigger on rising
edge, falling edge or low level. This is set up as described in the specification for the
MCU Control Register (MCUCR). When INTO is level triggered, the interrupt is pending
as long as INTO is held low.

The interrupt is triggered even if INTO is configured as an output. This provides a way to
generate a software interrupt.

The interrupt flag can not be directly accessed by the user. If an external edge-triggered
interrupt is suspected to be pending, the flag can be cleared as follows.

Disable the External Interrupt by clearing the INTO flag in GIMSK.

2. Select level triggered interrupt.

3. Select desired interrupt edge.

4. Re-enable the external interrupt by setting INTO in GIMSK.

—

The interrupt execution response for all the enabled AVR interrupts is four clock cycles
minimum. Four clock cycles after the interrupt flag has been set, the program vector
address for the actual interrupt handling routine is executed. During this 4-clock-cycle
period, the Program Counter (9 bits) is pushed onto the Stack. The vector is normally a
relative jump to the interrupt routine, and this jump takes two clock cycles. If an interrupt
occurs during execution of a multi-cycle instruction, this instruction is completed before
the interrupt is served.

A return from an interrupt handling routine takes four clock cycles. During these four
clock cycles, the Program Counter (9 bits) is popped back from the Stack and the I-flag
in SREG is set. When the AVR exits from an interrupt, it will always return to the main
program and execute one more instruction before any pending interrupt is served.

Note that the Subroutine and Interrupt Stack is a 3-level true hardware stack, and if
more than three nested subroutines and interrupts are executed, only the most recent
three return addresses are stored.

ATMEL 7
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MCU Control Register -
MCUCR

AIMEL

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.

18 AT 90'S 120 () 1500000000000 —

0838H-AVR-03/02



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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Analog Comparator The Analog Comparator compares the input values on the positive input PBO (AINO) and
the negative input PB1 (AIN1). When the voltage on the positive input PBO (AINO) is
higher than the voltage on the negative input PB1 (AIN1), the Analog Comparator Out-
put (ACO) is set (one). The comparator’s output can be set to trigger the Analog
Comparator interrupt. The user can select interrupt triggering on comparator output rise,
fall or toggle. A block diagram of the comparator and its surrounding logic is shown in
Figure 21.

Figure 21. Analog Comparator Block Diagram

VCC
ACD —>»
ACIE
PBO
+ L ANALOG
| INTERRUPT _>—> COMPARATOR
SELECT IRQ
PB1 T T L » ACl
ACIS1 ACISO
» ACO
Analog Comparator Control
and Status Register - ACSR Bit 7 6 5 4 3 2 1 0
$08 | Acp - ACO ACI ACIE - ACIS1 ACISO | ACSR
Read/Write R/W R R R/W R/W R R/W R/W
Initial Value 0 0 N/A 0 0 0 0 0

e Bit 7 — ACD: Analog Comparator Disable

When this bit is set (one), the power to the Analog Comparator is switched off. This bit
can be set at any time to turn off the analog comparator. This will reduce power con-
sumption in Active and Idle modes. When changing the ACD bit, the Analog Comparator
Interrupt must be disabled by clearing the ACIE bit in ACSR. Otherwise, an interrupt can
occur when the bit is changed.

* Bit 6 — Res: Reserved Bit

This bit is a reserved bit in the AT90S1200 and will always read as zero.

¢ Bit 5 - ACO: Analog Comparator Output

ACO is directly connected to the comparator output.

¢ Bit 4 — ACI: Analog Comparator Interrupt Flag

This bit is set (one) when a comparator output event triggers the interrupt mode defined
by ACIS1 and ACIS0. The Analog Comparator Interrupt routine is executed if the ACIE
bit is set (one) and the I-bit in SREG is set (one). ACl is cleared by hardware when exe-
cuting the corresponding interrupt handling vector. Alternatively, ACl is cleared by
writing a logic one to the flag. Observe however, that if another bit in this register is mod-
ified using the SBI or CBI instruction, ACI will be cleared if it has become set before the

operation.
AIMEL 27
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e Bit 3 — ACIE: Analog Comparator Interrupt Enable

When the ACIE bit is set (one) and the I-bit in the Status Register is set (one), the Ana-
log Comparator Interrupt is activated. When cleared (zero), the interrupt is disabled.

¢ Bit 2 — Res: Reserved Bit
This bit is a reserved bit in the AT90S1200 and will always read as zero.

e Bits 1,0 - ACIS1, ACIS0: Analog Comparator Interrupt Mode Select

These bits determine which comparator events trigger the Analog Comparator Interrupt.
The different settings are shown in Table 7.

Table 7. ACIS1/ACISO Settings

ACIS1 ACISO Interrupt Mode
0 0 Comparator Interrupt on Output Toggle
0 1 Reserved
1 0 Comparator Interrupt on Falling Output Edge
1 1 Comparator Interrupt on Rising Output Edge

Note:  When changing the ACIS1/ACISO bits, the Analog Comparator Interrupt must be dis-
abled by clearing its Interrupt Enable bit in the ACSR register. Otherwise, an interrupt
can occur when the bits are changed.

28 AT 90'S 120 () 1500000000000 —



/0O Ports

Port B

Port B Data Register - PORTB

Port B Data Direction Register
— DDRB

Port B Input Pin Address —
PINB

0838H-AVR-03/02

All AVR ports have true Read-Modify-Write functionality when used as general digital
I/O ports. This means that the direction of one port pin can be changed without uninten-
tionally changing the direction of any other pin with the SBI and CBI instructions. The
same applies for changing drive value (if configured as output) or enabling/disabling of
pull-up resistors (if configured as input).

Port B is an 8-bit bi-directional 1/O port.

Three I/O memory address locations are allocated for the Port B, one each for the Data
Register — PORTB ($18), Data Direction Register — DDRB ($17), and the Port B Input
Pins — PINB ($16). The Port B Input Pins address is read-only, while the Data Register
and the Data Direction Register are read/write.

All port pins have individually selectable pull-up resistors. The Port B output buffers can
sink 20 mA and thus drive LED displays directly. When pins PBO to PB7 are used as
inputs and are externally pulled low, they will source current if the internal pull-up resis-
tors are activated.

The Port B pins with alternate functions are shown in Table 8.

Table 8. Port B Pin Alternate Functions

Port Pin Alternate Functions
PBO AINO (Analog Comparator positive input)
PB1 AIN1 (Analog Comparator negative input)
PB5 MOSI (Data Input line for memory downloading)
PB6 MISO (Data Output line for memory uploading)
PB7 SCK (Serial Clock input)

When the pins are used for the alternate function, the DDRB and PORTB register has to
be set according to the alternate function description.

Bit 7 6 5 4 3 2 1 0
$18 I PORTB7 PORTB6 PORTB5 PORTB4 PORTB3 PORTB2 PORTB1 PORTBO I PORTB
Read/Write R/W RIW RIW RIW R/W RIW RIW RW
Initial Value 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
$17 | pos7 DDB6 DDB5 DDB4 DDB3 DDB2 DDB1 pDB0 | DDRB
Read/Write R/W RIW RIW RIW RW RIW RIW RW
Initial Value 0 0 0 0 0 0 0 0
Bit 7 6 5 4 3 2 1 0
$16 | PNB7 | PINB6 | PINB5 | PINB4 | PINB3 | PINB2 | PINB1 | PINBO | PINB
Read/Write R R R R R R R R
Initial Value N/A N/A N/A N/A N/A N/A N/A N/A

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

ATMEL 29
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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)

RD

A
MOS b—cﬁ '\l\
PULL- >
uP L
RESET
Q D
DDBn
c
wD o
=}
RESET 2
| e
<
PBn Q D o
~ PORTBN

RL l

RP

VY

W

TO COMPARATOR > AlNn
WP: WRITE PORTB

WD: WRITE DDRB

RL: READ PORTB LATCH

RP: READ PORTB PIN

RD: READ DDRB

n: 0,1

ATMEL 3

0838H-AVR-03/02 — ————— G



Parallel Programming

Signal Names

AIMEL

the self-timed write instruction in the Serial Programming mode. During programming,
the supply voltage must be in accordance with Table 13.

Table 13. Supply Voltage during Programming

Part Serial Programming Parallel Programming

AT90S1200 2.7-6.0V 4.5-55V

This section describes how to parallel program and verify Flash program memory,
EEPROM data memory, Lock bits and Fuse bits in the AT90S1200.

Figure 30. Parallel Programming
AT9051200 =\

+12V ——»| RESET VCC
RDY/BSY +— PD1 PBO-7 [«—> DATA
OE —*| PD2

WR —{ PD3

BS —*| PD4

XA0 —*| PD5

XA1 —*| PD6

I — x7AL1

GND

In this section, some pins of the AT90S1200 are referenced by signal names describing
their function during parallel programming rather than their pin names, see Figure 30
and Table 14. Pins not described in Table 14 are referenced by pin names.

The XA1/XA0 pins determines the action executed when the XTAL1 pin is given a posi-
tive pulse. The coding is shown in Table 15.

When pulsing WR or OE, the command loaded determines the action executed. The
command is a byte where the different bits are assigned functions as shown in Table 16.

Table 14. Pin Name Mapping

Signal Name in
Programming Mode | Pin Name | I/0 | Function
RDY/BSY PD1 O | 0: Device is busy programming, 1: Device is ready

for new command

OE PD2 | | Output Enable (Active low)

WR PD3 | | Write Pulse (Active low)

BS PD4 | Byte Select (“0” selects low byte, “1” selects high
byte)

XA0 PD5 I | XTAL Action Bit 0

XA1 PD6 I | XTAL Action Bit 1

DATA PBO0-7 I/O | Bi-directional Data Bus (Output when OE is low)

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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Reading the Signature Bytes = The algorithm for reading the signature bytes is as follows (refer to “Programming the
Flash” on page 39 for details on command and address loading):

1. A: Load Command “0000 1000”.
2. C:Load Address Low Byte ($00 - $02).
Set OE to “0”, and BS to “0”. The selected signature byte can now be read at DATA.

Set OE to “1”.
Parallel Programming Figure 33. Parallel Programming Timing
Characteristics towe
XTAL1 trxt N |
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Data & Contol > .-
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< - > twiLRH _
OE
txLoL toHDz 3
< »<—loLpv - a— o
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Table 17. Parallel Programming Characteristics, T, = 25°C + 10%, Vo =5V = 10%

Symbol Parameter Min | Typ Max | Units
Vpp Programming Enable Voltage 11.5 12.5 \
Ipp Programming Enable Current 250.0 pA
tovxH Data and Control Setup before XTAL1 High 67.0 ns
tyhxL XTAL1 Pulse Width High 67.0 ns
txiox Data and Control Hold after XTAL1 Low 67.0 ns
tyowL XTAL1 Low to WR Low 67.0 ns
tavwL BS Valid to WR Low 67.0 ns
tamex BS Hold after RDY/BSY High 67.0 ns
tLw WR Pulse Width Low" 67.0 ns
twHRL WR High to RDY/BSY Low® 20.0 ns
twiry WR Low to RDY/BSY High® 05 | 07 | 0.9 ms
tyioL XTAL1 Low to OE Low 67.0 ns
toLov OE Low to DATA Valid 20.0 ns
torpz OE High to DATA Tri-stated 20.0 ns
twiwH_ce WR Pulse Width Low for Chip Erase 5.0 | 10.0 | 15.0 ms
twowr pre | WR Pulse Width Low for Programming the Fuse 1.0 1.5 1.8 ms
Bits

Notes: 1. Use ty,wy ce for chip erase and ty, \wy prg for programming the Fuse bits.
2. If ty,wy is held longer than ty, gy, No RDY/BSY pulse will be seen.

ATMEL 4
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Electrical Characteristics

Absolute Maximum Ratings*

Operating Temperature...........ccceeeeeveeeieennnnn. -55°C to +125°C
Storage Temperature ..........cccoovceeevieeeiieeeens -65°C to +150°C

Voltage on Any Pin Except RESET
with Respect to Ground ...........ccccecviiinnens -1.0V to V+0.5V

Voltage on RESET with Respect to Ground ....-1.0V to +13.0V

Maximum Operating Voltage .........ccccoverneenieeieieneeniene 6.6V
DC Current per /O Pin ......cooveiiiiiiiiieiecieeee e 40.0 mA
DC Current Vo and GND Pins.........ccccoeviiiiiiininnes 200.0 mA

DC Characteristics

*NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings” may cause permanent dam-
age to the device. This is a stress rating only and
functional operation of the device at these or
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect

device reliability.

T, = -40xC to 85xC, Vo = 2.7V to 6.0V (unless otherwise noted)

Symbol | Parameter Condition Min Typ Max Units
V. Input Low Voltage (Except XTAL1) -0.5 0.3 V! %
Vi Input Low Voltage (XTAL1) -0.5 0.3 Vo %
Viy Input High Voltage (Except XTAL1, RESET) 0.6 V@ Voo + 0.5 v
. Input High Voltage (XTAL1) 0.7 V@ Ve + 0.5 v
Vi Input High Voltage (RESET) 0.85 V@ Voo + 0.5 v
VoL Output Low Voltage® loL =20 mA, V¢ =5V 0.6 %
(Ports B, D) lop =10 mA, Vo =3V 0.5 \Y
Vou Output High Voltage® loy = -3 MA, Ve = 5V 4.3 %
(Ports B, D) loy=-1.5mA, Vo =3V 2.3 \Y
I Input Leakage Ve =6V, pin low 8.0 pA
Current I/0 pin (absolute value)
Iy Input Leakage Ve = 6V, pin high 980.0 nA
Current 1/O pin (absolute value)
RRST Reset Pull-up Resistor 100.0 500.0 kQ
Rio I/O Pin Pull-up Resistor 35.0 120.0 kQ
lec Power Supply Current Active Mode, V¢ = 3V, 3.0 mA
4 MHz
Idle Mode V¢ = 3V, 4 MHz 1.0 mA
loc Power-down mode® WDT enabled, V¢ = 3V 9.0 15.0 A
WDT disabled, V¢ = 3V <1.0 2.0 PA
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External Clock Drive Figure 37. External Clock Drive
Waveforms forox
teLen — -« *— toneL
N/ N
— torex — ™

A

tCLCL d

External Clock Driv
ernal Cloc e Table 23. External Clock Drive

Vec=27Vt04.0V | Ve =4.0Vto 6.0V
Symbol Parameter Min Max Min Max Units
1ol Oscillator Frequency 0 4.0 0 12.0 MHz
toLaL Clock Period 250.0 83.3 ns
tcHex High Time 100.0 33.3 ns
toLex Low Time 100.0 33.3 ns
toLcH Rise Time 1.6 0.5 Us
toneL Fall Time 1.6 0.5 us
50 /A T'9/0'S 120 () 1500000000
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Figure 45. Power-down Supply Current vs. V., Watchdog Timer Enabled

POWER DOWN SUPPLY CURRENT vs. V¢
WATCHDOG TIMER ENABLED
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Figure 46. Internal RC Oscillator Frequency vs. V¢

INTERNAL RC OSCILLATOR FREQUENCY vs. V¢
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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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