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4.5.1 SPH and SPL - Stack Pointer High and Stack pointer Low

Bit 15 14 13 12 1 10 9 8
OX3E (OX5E) - - - SP12 SP11 SP10 SP9 SP8 SPH
0x3D (0x5D) SP7 SP6 SP5 SP4 SP3 SP2 SP1 SPO SPL
7 6 5 4 3 2 1 0
Read/Write R R R R/W R/W RW RW RW
RW RW RW R/W RW RW RW RIW
Initial Value 0 0 0 0/0/1™ 0/1/0™ 1/0/0 0 0
1 1 1 1 1 1 1 1
Note: 1. Initial values respectively for the ATmega164P/324P/644P.
Table 4-2. Stack Pointer size
Device Stack Pointer size
ATmega164P SP[10:0]
ATmega324P SP[11:0]
ATmega644P SP[12:0]
45.2 RAMPZ - Extended Z-pointer Register for ELPM/SPM
Bit 7 6 5 4 3 2 1 0
0x3B (0x5B) I RAMPZ7 RAMPZ6 RAMPZ5 RAMPZ4 RAMPZ3 RAMPZ2 RAMPZ1 RAMPZ0 I RAMPZ
Read/Write R/W R/W RIW R/W RIW R/W RIW RW
Initial Value 0 0 0 0 0 0 0 0
For ELPM/SPM instructions, the Z-pointer is a concatenation of RAMPZ, ZH, and ZL, as shown
in Figure 4-4. Note that LPM is not affected by the RAMPZ setting.
Figure 4-4. The Z-pointer used by ELPM and SPM
Bit ( 7 0 7 0 7 0
Individually)
| RAMPZ | ZH | ZL |
Bit (Z-pointer) 23 16 15 8 7 0
The actual number of bits is implementation dependent. Unused bits in an implementation will
always read as zero. For compatibility with future devices, be sure to write these bits to zero.
4.6 Instruction Execution Timing

8011N-AVR-01/10

This section describes the general access timing concepts for instruction execution. The AVR
CPU is driven by the CPU clock clkgpy, directly generated from the selected clock source for the
chip. No internal clock division is used.

Figure 4-5 on page 15 shows the parallel instruction fetches and instruction executions enabled
by the Harvard architecture and the fast-access Register File concept. This is the basic pipelin-
ing concept to obtain up to 1 MIPS per MHz with the corresponding unique results for functions
per cost, functions per clocks, and functions per power-unit.

ATMEL 1
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The following code examples show one assembly and one C function for writing to the
EEPROM. The examples assume that interrupts are controlled (e.g. by disabling interrupts glob-
ally) so that no interrupts will occur during execution of these functions. The examples also
assume that no Flash Boot Loader is present in the software. If such code is present, the
EEPROM write function must also wait for any ongoing SPM command to finish.

Assembly Code Example!

EEPROM_write:
; Wait for completion of previous write

sbic EECR, EEPE

rjmp EEPROM_write

; Set up address (rl8:rl17) in address register

out EEARH, rl8

out EEARL, rl7

; Write data (rlé6) to Data Register

out EEDR,rl6

; Write logical one to EEMPE

sbi EECR, EEMPE

; Start eeprom write by setting EEPE

sbi EECR, EEPE

ret
C Code Example"
void EEPROM _write (unsigned int uiAddress, unsigned char ucData)

{

/* Wait for completion of previous write */
while (EECR & (1<<EEPE))

/* Set up address and Data Registers */
EEAR = uiAddress;

EEDR = ucData;

/* Write logical one to EEMPE */

EECR |= (1<<EEMPE);

/* Start eeprom write by setting EEPE */
EECR |= (1<<EEPE);

Note: 1. See “About Code Examples” on page 8.

ATMEL 2
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Assembly Code Example

Move_interrupts:
; Get MCUCR
in 1rl16, MCUCR
mov rl7, rlé6
; Enable change of Interrupt Vectors
ori rl6, (1<<IVCE)
out MCUCR, rlé6
; Move interrupts to Boot Flash section
ori rl7, (1<<IVSEL)
out MCUCR, rl7

ret

C Code Example

void Move_interrupts (void)
{
uchar temp;
/* GET MCUCR*/
temp = MCUCR;
/* Enable change of Interrupt Vectors */
MCUCR = temp| (1<<IVCE) ;
/* Move interrupts to Boot Flash section */

MCUCR = temp| (1<<IVSEL) ;

ATMEL
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10. External Interrupts

10.1 Overview

The External Interrupts are triggered by the INT2:0 pin or any of the PCINT31:0 pins. Observe
that, if enabled, the interrupts will trigger even if the INT2:0 or PCINT31:0 pins are configured as
outputs. This feature provides a way of generating a software interrupt.

The Pin change interrupt PCI3 will trigger if any enabled PCINT31:24 pin toggle, Pin change
interrupt PCI2 will trigger if any enabled PCINT23:16 pin toggles, Pin change interrupt PCI1 if
any enabled PCINT15:8 toggles and Pin change interrupts PCIO will trigger if any enabled
PCINT7:0 pin toggles. PCMSK3, PCMSK2, PCMSK1 and PCMSKO Registers control which pins
contribute to the pin change interrupts. Pin change interrupts on PCINT31:0 are detected asyn-
chronously. This implies that these interrupts can be used for waking the part also from sleep
modes other than Idle mode.

The External Interrupts can be triggered by a falling or rising edge or a low level. This is set up
as indicated in the specification for the External Interrupt Control Registers — EICRA (INT2:0).
When the external interrupt is enabled and is configured as level triggered, the interrupt will trig-
ger as long as the pin is held low. Low level interrupts and the edge interrupt on INT2:0 are
detected asynchronously. This implies that these interrupts can be used for waking the part also
from sleep modes other than Idle mode. The 1/O clock is halted in all sleep modes except Idle
mode.

Note that if a level triggered interrupt is used for wake-up from Power-down, the required level
must be held long enough for the MCU to complete the wake-up to trigger the level interrupt. If
the level disappears before the end of the Start-up Time, the MCU will still wake up, but no inter-
rupt will be generated. The start-up time is defined by the SUT and CKSEL Fuses as described
in "System Clock and Clock Options” on page 29.

10.2 Register Description
10.2.1 EICRA - External Interrupt Control Register A

The External Interrupt Control Register A contains control bits for interrupt sense control.

Bit 7 6 5 4 3 2 1 0

(0x69) | - | - | Isc21 | 1sc20 | Isci1 | IsC10 | IsCcoi | Iscoo | EICRA
Read/Write R R R/W R/W R/W R/W R/W R/W

Initial Value 0 0 0 0 0 0 0 0

¢ Bits 7:6 — Reserved
These bits are reserved in the ATmega164P/324P/644P, and will always read as zero.

¢ Bits 5:0 - 1SC21, ISC20 - ISC00, ISC00: External Interrupt 2 - 0 Sense Control Bits

The External Interrupts 2 - 0 are activated by the external pins INT2:0 if the SREG I-flag and the
corresponding interrupt mask in the EIMSK is set. The level and edges on the external pins that
activate the interrupts are defined in Table 10-1. Edges on INT2..INTO are registered asynchro-
nously. Pulses on INT2:0 pins wider than the minimum pulse width given in "External Interrupts
Characteristics” on page 331 will generate an interrupt. Shorter pulses are not guaranteed to
generate an interrupt. If low level interrupt is selected, the low level must be held until the com-

ATMEL o
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Note that enabling the alternate function of some of the port pins does not affect the use of the

other pins in the port as general digital 1/O.
11.2 Ports as General Digital I/0

The ports are bi-directional I/O ports with optional internal pull-ups. Figure 11-2 shows a func-
tional description of one 1/O-port pin, here generically called Pxn.

Figure 11-2. General Digital /0"
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Note: 1.
SLEEP, and PUD are common to all ports.

11.2.1 Configuring the Pin

WRx, WPx, WDx, RRx, RPx, and RDx are common to all pins within the same port. clk,o,

Each port pin consists of three register bits: DDxn, PORTxn, and PINxn. As shown in "Register
Description” on page 91, the DDxn bits are accessed at the DDRx I/O address, the PORTxn bits
at the PORTXx I/O address, and the PINxn bits at the PINx I/O address.

The DDxn bit in the DDRx Register selects the direction of this pin. If DDxn is written logic one,
Pxn is configured as an output pin. If DDxn is written logic zero, Pxn is configured as an input

pin.

If PORTxn is written logic one when the pin is configured as an input pin, the pull-up resistor is
activated. To switch the pull-up resistor off, PORTxn has to be written logic zero or the pin has to
be configured as an output pin. The port pins are tri-stated when reset condition becomes active,

even if no clocks are running.

ATMEL
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Table 11-4 on page 81 and Table 11-5 on page 81 relates the alternate functions of Port A to the

overriding signals shown in Figure 11-5 on page 78.

Table 11-4.  Overriding Signals for Alternate Functions in PA7:PA4

Signal PA7/ADC7/ PA6/ADC6/ PA5/ADC5/ PA4/ADC4/

Name PCINT7 PCINT6 PCINT5 PCINT4

PUCE 0 0 0 0

PUOV 0 0 0 0

DDOE 0 0 0 0

DDOV 0 0 0 0

PVOE 0 0 0 0

PVOV 0 0 0 0

DIEOE PCINT7 « PCIEO + PCINT6  PCIEO + PCINT5 « PCIEO + PCINT4 « PCIEO +
ADC7D ADC6D ADC5D ADC4D

DIEOV PCINT7 « PCIEO PCINT6 « PCIEO PCINT5 « PCIEO PCINT4 « PCIEO

DI PCINT7 INPUT PCINT6 INPUT PCINT5 INPUT PCINT4 INPUT

AlIO ADC7 INPUT ADC6 INPUT ADC5 INPUT ADC4 INPUT

Table 11-5.  Overriding Signals for Alternate Functions in PA3:PAO

Signal PA3/ADC3/ PA2/ADC2/ PA1/ADC1/ PAO/ADCO/

Name PCINT3 PCINT2 PCINT1 PCINTO

PUCE 0 0 0 0

PUOV 0 0 0 0

DDOE 0 0 0 0

DDOV 0 0 0 0

PVOE 0 0 0 0

PVOV 0 0 0 0

DIEOE PCINT3 « PCIEOQ + PCINT2 « PCIEO + PCINT1 « PCIEO + PCINTO « PCIEO +
ADC3D ADC2D ADC1D ADCOD

DIEQV PCINT3 ¢ PCIEO PCINT2 « PCIEO PCINT1 « PCIEO PCINTO « PCIEO

DI PCINT3 INPUT PCINT2 INPUT PCINT1 INPUT PCINTO INPUT

AlIO ADC3 INPUT ADC2 INPUT ADC1 INPUT ADCO INPUT

8011N-AVR-01/10
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12.9.2 TCCROB - Timer/Counter Control Register B

Bit 7 6 5 4 3 2 1 0

0x25 (0x45) | FocoA | FocoB | - WGMO02 CS02 Cso1 csoo | Tccros
Read/Write w w R R R/W R/W R/W R/W

Initial Value 0 0 0 0 0 0 0 0

e Bit 7 - FOCOA: Force Output Compare A
The FOCOA bit is only active when the WGM bits specify a non-PWM mode.

However, for ensuring compatibility with future devices, this bit must be set to zero when
TCCROB is written when operating in PWM mode. When writing a logical one to the FOCOA bit,
an immediate Compare Match is forced on the Waveform Generation unit. The OCOA output is
changed according to its COMOA1:0 bits setting. Note that the FOCOA bit is implemented as a
strobe. Therefore it is the value present in the COMOA1:0 bits that determines the effect of the
forced compare.

A FOCOA strobe will not generate any interrupt, nor will it clear the timer in CTC mode using
OCROA as TOP.

The FOCOA bit is always read as zero.

¢ Bit 6 — FOCOB: Force Output Compare B
The FOCOB bit is only active when the WGM bits specify a non-PWM mode.

However, for ensuring compatibility with future devices, this bit must be set to zero when
TCCROB is written when operating in PWM mode. When writing a logical one to the FOCOB bit,
an immediate Compare Match is forced on the Waveform Generation unit. The OCOB output is
changed according to its COMOB1:0 bits setting. Note that the FOCOB bit is implemented as a
strobe. Therefore it is the value present in the COMOB1:0 bits that determines the effect of the
forced compare.

A FOCOB strobe will not generate any interrupt, nor will it clear the timer in CTC mode using
OCROB as TOP.

The FOCOB bit is always read as zero.

¢ Bits 5:4 — Res: Reserved Bits
These bits are reserved bits and will always read as zero.

e Bit 3 - WGMO02: Waveform Generation Mode
See the description in the "TCCROA — Timer/Counter Control Register A” on page 104.

AImEl@ 107
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Assembly Code Examples"

; Set TCNTn to 0x01FF
1dirl7,0x01

1di rl6, OxXFF

out TCNTNH, r17

out TCNThL,rl6

; Read TCNTN into rl7:rl6
in rl6,TCNTNL

in rl7,TCNTNhH

C Code Examples("

unsigned int i;

/* Set TCNTn to O0xO01FF */
TCNTn = O0x1FF;

/* Read TCNTNn into i */

i = TCNTn;

Note: 1. The example code assumes that the part specific header file is included.
For I/O Registers located in extended I/0 map, “IN”, “OUT”, “SBIS”, “SBIC”, “CBI”, and “SBI”
instructions must be replaced with instructions that allow access to extended I/O. Typically
“LDS” and “STS” combined with “SBRS”, “SBRC”, “SBR”, and “CBR”.

The assembly code example returns the TCNTn value in the r17:r16 register pair.

It is important to notice that accessing 16-bit registers are atomic operations. If an interrupt
occurs between the two instructions accessing the 16-bit register, and the interrupt code
updates the temporary register by accessing the same or any other of the 16-bit Timer Regis-
ters, then the result of the access outside the interrupt will be corrupted. Therefore, when both
the main code and the interrupt code update the temporary register, the main code must disable
the interrupts during the 16-bit access.

AImEl@ 114
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prevents the occurrence of odd-length, non-symmetrical PWM pulses, thereby making the out-
put glitch-free.

The OCRnx Register access may seem complex, but this is not case. When the double buffering
is enabled, the CPU has access to the OCRnx Buffer Register, and if double buffering is dis-
abled the CPU will access the OCRnx directly. The content of the OCR1x (Buffer or Compare)
Register is only changed by a write operation (the Timer/Counter does not update this register
automatically as the TCNT1 and ICR1 Register). Therefore OCR1x is not read via the high byte
temporary register (TEMP). However, it is a good practice to read the low byte first as when
accessing other 16-bit registers. Writing the OCRnx Registers must be done via the TEMP Reg-
ister since the compare of all 16 bits is done continuously. The high byte (OCRnxH) has to be
written first. When the high byte 1/O location is written by the CPU, the TEMP Register will be
updated by the value written. Then when the low byte (OCRnxL) is written to the lower eight bits,
the high byte will be copied into the upper 8-bits of either the OCRnx buffer or OCRnx Compare
Register in the same system clock cycle.

For more information of how to access the 16-bit registers refer to "Accessing 16-bit Registers”
on page 113.

13.7.1 Force Output Compare

In non-PWM Waveform Generation modes, the match output of the comparator can be forced by
writing a one to the Force Output Compare (FOCnx) bit. Forcing compare match will not set the
OCFnx Flag or reload/clear the timer, but the OCnx pin will be updated as if a real compare
match had occurred (the COMn1:0 bits settings define whether the OCnx pin is set, cleared or
toggled).

13.7.2 Compare Match Blocking by TCNTn Write

All CPU writes to the TCNTn Register will block any compare match that occurs in the next timer
clock cycle, even when the timer is stopped. This feature allows OCRnx to be initialized to the
same value as TCNTn without triggering an interrupt when the Timer/Counter clock is enabled.

13.7.3 Using the Output Compare Unit

Since writing TCNTn in any mode of operation will block all compare matches for one timer clock
cycle, there are risks involved when changing TCNTn when using any of the Output Compare
channels, independent of whether the Timer/Counter is running or not. If the value written to
TCNTn equals the OCRnx value, the compare match will be missed, resulting in incorrect wave-
form generation. Do not write the TCNTn equal to TOP in PWM modes with variable TOP
values. The compare match for the TOP will be ignored and the counter will continue to OxFFFF.
Similarly, do not write the TCNTn value equal to BOTTOM when the counter is downcounting.

The setup of the OCnx should be performed before setting the Data Direction Register for the
port pin to output. The easiest way of setting the OCnx value is to use the Force Output Com-
pare (FOCnx) strobe bits in Normal mode. The OCnx Register keeps its value even when
changing between Waveform Generation modes.

Be aware that the COMnx1:0 bits are not double buffered together with the compare value.
Changing the COMnXx1:0 bits will take effect immediately.

AImEl@ 121
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Figure 14-11 on page 150 shows the setting of OCF2A and the clearing of TCNT2 in CTC mode.

Figure 14-11. Timer/Counter Timing Diagram, Clear Timer on Compare Match mode, with Pres-
caler (fox_0/8)

o TV AT
(cflll:g/"s) F F F F

TCNTn |
(CTC) _>< TOP - 1 >< TOP BOTTOM >< BOTTOM + 1

OCRnx TOP

OCFnx

14.9 Asynchronous Operation of Timer/Counter2

When Timer/Counter2 operates asynchronously, some considerations must be taken.

* Warning: When switching between asynchronous and synchronous clocking of
Timer/Counter2, the Timer Registers TCNT2, OCR2x, and TCCR2x might be corrupted. A safe
procedure for switching clock source is:

a. Disable the Timer/Counter2 interrupts by clearing OCIE2x and TOIE2.

Select clock source by setting AS2 as appropriate.

Write new values to TCNT2, OCR2x, and TCCR2x.

To switch to asynchronous operation: Wait for TCN2UB, OCR2xUB, and TCR2xUB.

Clear the Timer/Counter2 Interrupt Flags.

f.  Enable interrupts, if needed.

¢ The CPU main clock frequency must be more than four times the Oscillator frequency.

* When writing to one of the registers TCNT2, OCR2x, or TCCR2x, the value is transferred to a
temporary register, and latched after two positive edges on TOSC1. The user should not write
a new value before the contents of the temporary register have been transferred to its
destination. Each of the five mentioned registers have their individual temporary register, which
means that e.g. writing to TCNT2 does not disturb an OCR2x write in progress. To detect that a

transfer to the destination register has taken place, the Asynchronous Status Register — ASSR
has been implemented.

®ao0Qo

* When entering Power-save or ADC Noise Reduction mode after having written to TCNT2,
OCR2x, or TCCR2x, the user must wait until the written register has been updated if
Timer/Counter2 is used to wake up the device. Otherwise, the MCU will enter sleep mode
before the changes are effective. This is particularly important if any of the Output Compare2
interrupt is used to wake up the device, since the Output Compare function is disabled during
writing to OCR2x or TCNT2. If the write cycle is not finished, and the MCU enters sleep mode

AImEl@ 150
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e Bit 6 — FOC2B: Force Output Compare B
The FOC2B bit is only active when the WGM bits specify a non-PWM mode.

However, for ensuring compatibility with future devices, this bit must be set to zero when
TCCR2B is written when operating in PWM mode. When writing a logical one to the FOC2B bit,
an immediate Compare Match is forced on the Waveform Generation unit. The OC2B output is
changed according to its COM2B1:0 bits setting. Note that the FOC2B bit is implemented as a
strobe. Therefore it is the value present in the COM2B1:0 bits that determines the effect of the
forced compare.

A FOC2B strobe will not generate any interrupt, nor will it clear the timer in CTC mode using
OCR2B as TOP.

The FOC2B bit is always read as zero.

* Bits 5:4 — Res: Reserved Bits
These bits are reserved bits in the ATmega164P/324P/644P and will always read as zero.

e Bit 3 - WGM22: Waveform Generation Mode
See the description in the "TCCR2A — Timer/Counter Control Register A” on page 152.

e Bit 2:0 — CS22:0: Clock Select
The three Clock Select bits select the clock source to be used by the Timer/Counter, see Table
14-9 on page 156.

Table 14-9.  Clock Select Bit Description

CS22 CS21 CS20 Description
0 0 0 No clock source (Timer/Counter stopped).
0 0 1 clktog/(No prescaling)
0 1 0 clko5/8 (From prescaler)
0 1 1 clko5/32 (From prescaler)
1 0 0 clkro5/64 (From prescaler)
1 0 1 clkrog/128 (From prescaler)
1 1 0 clko5/256 (From prescaler)
1 1 1 clkyog/1024 (From prescaler)

If external pin modes are used for the Timer/Counter0, transitions on the TO pin will clock the
counter even if the pin is configured as an output. This feature allows software control of the
counting.

14.11.3 TCNT2 - Timer/Counter Register

8011N-AVR-01/10

Bit 7 6 5 4 3 2 1 0
(0xB2) | TCNT2[7:0] | Tent2
Read/Write R/W R/W R/W R/W R/W R/W R/W R/W

Initial Value 0 0 0 0 0 0 0 0

The Timer/Counter Register gives direct access, both for read and write operations, to the
Timer/Counter unit 8-bit counter. Writing to the TCNT2 Register blocks (removes) the Compare

AImEl@ 156
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Table 22-1. ATmegal164P/324P/644P Boundary-scan Order (Continued)

Bit Number Signal Name Module
39 PDO0.Data
38 PDO.Control
37 PD1.Data
36 PD1.Control
35 PD2.Data
34 PD2.Control
Port D
33 PD3.Data
32 PD3.Control
31 PD4.Data
30 PD4.Control
29 PD5.Data
28 PD5.Control
27 PD6.Data
26 PD6.Control
25 PD7.Data
24 PD7.Control
23 PCO0.Data
22 PCO0.Control
21 PC1.Data
20 PC1.Control
19 PCé6.Data Port C
18 PCé6.Control
17 PC7.Data
16 PC7.Control
15 PA7.Data

AIMEL 273
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24. Memory Programming

24.1 Program And Data Memory Lock Bits

The ATmega164P/324P/644P provides six Lock bits which can be left unprogrammed (“1”) or
can be programmed (“0”) to obtain the additional features listed in Table 24-2. The Lock bits can
only be erased to “1” with the Chip Erase command.

Table 24-1.  Lock Bit Byte("

Lock Bit Byte Bit No Description Default Value

7 - 1 (unprogrammed)

6 - 1 (unprogrammed)
BLB12 5 Boot Lock bit 1 (unprogrammed)
BLB11 4 Boot Lock bit 1 (unprogrammed)
BLB02 3 Boot Lock bit 1 (unprogrammed)
BLBO1 2 Boot Lock bit 1 (unprogrammed)
LB2 1 Lock bit 1 (unprogrammed)
LB1 0 Lock bit 1 (unprogrammed)

Note: 1. “1” means unprogrammed, “0” means programmed

Table 24-2.  Lock Bit Protection Modes"®

Memory Lock Bits Protection Type
LB Mode LB2 LB1
1 1 1 No memory lock features enabled.

Further programming of the Flash and EEPROM is disabled in
2 1 0 Parallel and Serial Programming mode. The Fuse bits are
locked in both Serial and Parallel Programming mode.(")

Further programming and verification of the Flash and EEPROM
is disabled in Parallel and Serial Programming mode. The Boot
Lock bits and Fuse bits are locked in both Serial and Parallel
Programming mode.(")

BLBO Mode BLB02 | BLBO1

No restrictions for SPM or (E)LPM accessing the Application

1 1 1 .
section.

2 1 0 SPM is not allowed to write to the Application section.

SPM is not allowed to write to the Application section, and
(E)LPM executing from the Boot Loader section is not allowed to
3 0 0 read from the Application section. If Interrupt Vectors are placed
in the Boot Loader section, interrupts are disabled while
executing from the Application section.

(E)LPM executing from the Boot Loader section is not allowed to
read from the Application section. If Interrupt Vectors are placed
in the Boot Loader section, interrupts are disabled while
executing from the Application section.

AImEl@ 293
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Figure 24-15. Programming Command Register
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26.2.12 Current Consumption of Peripheral Units

Figure 26-86. ADC Current vs. Vo (AREF = AV()
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Figure 26-87. Analog Comparator Current vs. V¢
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Figure 26-99. Active Supply Current vs. V¢ (Internal RC Oscillator, 128 kHz).
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26.3.2 Idle Supply Current

Figure 26-100.1dle Supply Current vs. V¢ (0.1 - 1.0 MHz).
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26.3.4 Power-down Supply Current

8011N-AVR-01/10

Figure 26-105.Power-down Supply Current vs. V¢ (Watchdog Timer Disabled).

lcc (UA)

3

2.5

0.5

85 °C

/

———”——_”_,,_

—
| =°C
-//

—

| | 40°C
15 2.5 3 3.5 4 4.5 5 5.5
Vee (V)

Figure 26-106.Power-down Supply Current vs. Vo (Watchdog Timer Enabled).
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Figure 26-135.AREF External Reference Current vs. V¢
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Figure 26-136.Brownout Detector Current vs. V¢
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30. Packaging Information

30.1 44A

A RN RTRTRRRIRINANY |
PIN 1 _
= =f:
g PIN 1 IDENTIFIER %l
= =g
ey — = E1 E
(= =
T ]

— D —

¢ * Eocqef ) \ v v
A/memmnmmwmmnmmnmmm
> Al A2 LA

.

COMMON DIMENSIONS
(Unit of Measure = mm)

SYMBOL| MIN NOM MAX | NOTE
A - - 1.20
A1l 0.05 - 0.15
A2 0.95 1.00 1.05
D 11.75 12.00 12.25
D1 9.90 10.00 10.10 | Note 2
E 11.75 12.00 12.25
Notes: 1. This package conforms to JEDEC reference MS-026, Variation ACB.
2. Dimensions D1 and E1 do not include mold protrusion. Allowable Et 9.90 10.00 10.10 | Note 2
protrusion is 0.25 mm per side. Dimensions D1 and E1 are maximum B 0.30 - 0.45
plastic body size dimensions including mold mismatch.
3. Lead coplanarity is 0.10 mm maximum. c 0.09 - 0.20
L 0.45 - 0.75
e 0.80 TYP
10/5/2001
Orchard Park TITLE DRAWING NO. |REV.
2325 Orchar rkw. . .
‘ImEl, SC;nSJosZ ?)A 9a5131ay 44A, 44-lead, 10 x 10 mm Body Size, 1.0 mm Body Thickness, 44A B
_ ’ 0.8 mm Lead Pitch, Thin Profile Plastic Quad Flat Package (TQFP)
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