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memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.
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Microcontrollers"
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32Kx 8
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2. SAMS3S Block Diagram

Figure 2-1. SAMS3S 100-pin Version Block Diagram
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3. Signal Description
Table 3-1 gives details on the signal names classified by peripheral.

Table 3-1. Signal Description List

Active Voltage
Signal Name Function Type Level | reference |Comments
Power Supplies
VDDIO Peripherals I/O Lines and USB transceiver Power 1.62V to 3.6V
Power Supply
VDDIN Voltage Regulator Input, ADC, DAC and Power 1.8V to 3.6V4
Analog Comparator Power Supply
VDDOUT Voltage Regulator Output Power 1.8V Output
VDDPLL Oscillator and PLL Power Supply Power 1.62 Vto 1.95V
i 1.62V to 1.95V
VDDCORE Power the core, the embedded memories Power 01.95
and the peripherals
GND Ground Ground
Clocks, Oscillators and PLLs
XIN Main Oscillator Input Input Reset State:
XOouT Main Oscillator Output Output - PIO Input
XIN32 Slow Clock Oscillator Input Input - Internal Pull-up disabled
- i i (1)
XOUT32 Slow Clock Oscillator Output Output vDplo |~ ehmitt Trigger enabled
Reset State:
- PIO Input
PCKO - PCK2 Programmable Clock Output Output
9 uipu uipu - Internal Pull-up enabled
- Schmitt Trigger enabled"
Serial Wire/JTAG Debug Port - SWJ-DP
TCK/SWCLK Test Clock/Serial Wire Clock Input
TDI Test Data In Input Reset State:
- SWJ-DP Mode
TDO/TRACESWO Test Data Out / Trace Asynchronous Data Output - Internal pull-up disabled
Out VDDIO o )
- Schmitt Trigger enabled
TMS/SWDIO Test Mode Select /Serial Wire Input/Output | Input/1/O
JTAGSEL JTAG Selection Input High Permanent Internal
pull-down
Flash Memory
Reset State:
i i i - Erase Input
ERASE Flash and NVM Configuration Bits Erase Input High VDDIO pu
Command - Internal pull-down enabled
- Schmitt Trigger enabled"
Reset/Test
P t Int I
NRST Synchronous Microcontroller Reset I/0 Low ermanent interna
vDDIO |pull-up
P I I
TST Test Select Input ermanent Interna
pull-down
6 SAM3S Summary e
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100-ball LFBGA Pinout

Table 4-2. 100-ball LFBGA SAM3S4/2/1C Pinout

At PB1/ADS C6 | TCK/SWOLK/PB? F1 | PA18/PGMDG/AD! He PC4
A2 PC29 c7 PC16 F2 PC26 H7 | PAT1/PGMM3
A3 VDDIO C8 | PAI/PGMENI F3 VDDOUT He PC1
A4 | PBI/PGMCK/XIN co PC17 Fa GND Ho |  PA6/PGMNOE
A5 PBE/XOUT C10 |  PAO/PGMENO 5 VDDIO H10 TDIPBA
A6 | PB13/DACO D1 PB3/AD7 F6 | PA27/PGMD15 J PC15/AD11
A7 DDP/PB11 D2 PBO/ADA F7 PC8 J2 PCO
A8 | DDMPBIO D3 PC24 F8 PA28 J3 | PA16/PGMDA
A9 | TMs/iswDIO/PBS D4 PC22 Fo TST Ja PC6
Al0 | JTAGSEL D5 GND F10 PCO J5 | PA24/PGMD12
B1 PC30 D6 GND G1 | PA21/PGMDY/ADS J6 | PA25/PGMD13
B2 ADVREF D7 | VDDCORE G2 PC27 57 | PatoPGMM2
B3 GNDANA D8 | PA2/PGMEN2 G3 | PAI5PGMD3 J8 GND
B4 |  PBI4/DACT D9 PC11 G4 VDDCORE J9 VDDCORE
BS PC21 D10 PC14 G5 VDDCORE J10 VDDIO
B6 PC20 E1 | PA17/PGMDS/ADO G6 | PA26/PGMD14 Ki | PA22/PGMD10/AD9
B7 PA31 E2 PC31 G7 | PA12/PGMDO k2 | PC13/AD10
B8 PC19 E3 VDDIN a8 PC28 K3 |  PCi2/AD12
B9 PC18 E4 GND G9 | PA4/PGMNCMD K4 | PA20/PGMD8/AD3
B10 | TDO/THACESWO! ES GND G10 |  PAS/PGMRDY KS PC5
ct PB2/AD6 E6 NRST H1 | PA19/PGMD7/AD2 K PC3
c2 VDDPLL E7 | PA20/AD13 He | PA23PGMDITT K7 PC2
c3 PC25 ES |  PASO/AD14 Ha PC7 K8 |  PA9/PGMMI
ca PC23 E9 PC10 Ha | PA1a/PGMD2 K9 |PAB/XOUT32/PGMMO
C5 | ERASE/PBI2 E10 PA3 Hs |  PA13/PGMD! kio | JATNAS

12 SAM3S Summary m———
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4.2 SAM3S4/2/1B Package and Pinout

Figure 4-3. Orientation of the 64-pad QFN Package
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5.5.2

5.5.3

20

Wait Mode

Sleep Mode

ATMEL

* WKUPENO-15 pins (level transition, configurable debouncing)
¢ Supply Monitor alarm

¢ RTC alarm

* RTT alarm

The purpose of the wait mode is to achieve very low power consumption while maintaining the
whole device in a powered state for a startup time of less than 10 pys. Current Consumption in
Wait mode is typically 15 pA (total current consumption) if the internal voltage regulator is used
or 8 pA if an external regulator is used.

In this mode, the clocks of the core, peripherals and memories are stopped. However, the core,
peripherals and memories power supplies are still powered. From this mode, a fast start up is
available.

This mode is entered via Wait for Event (WFE) instructions with LPM = 1 (Low Power Mode bit in
PMC_FSMR). The Cortex-M3 is able to handle external events or internal events in order to
wake-up the core (WFE). This is done by configuring the external lines WUPO0-15 as fast startup
wake-up pins (refer to Section 5.7 “Fast Startup”). RTC or RTT Alarm and USB wake-up events
can be used to wake up the CPU (exit from WFE).

Entering Wait Mode:

* Select the 4/8/12 MHz fast RC oscillator as Main Clock
* Set the LPM bit in the PMC Fast Startup Mode Register (PMC_FSMR)
¢ Execute the Wait-For-Event (WFE) instruction of the processor

Note:  Internal Main clock resynchronization cycles are necessary between the writing of MOSCRCEN
bit and the effective entry in Wait mode. Depending on the user application, Waiting for
MOSCRCEN bit to be cleared is recommended to ensure that the core will not execute undesired
instructions.

The purpose of sleep mode is to optimize power consumption of the device versus response
time. In this mode, only the core clock is stopped. The peripheral clocks can be enabled. The
current consumption in this mode is application dependent.

This mode is entered via Wait for Interrupt (WFI) or Wait for Event (WFE) instructions with
LPM =0 in PMC_FSMR.

The processor can be woke up from an interrupt if WFI instruction of the Cortex M3 is used, or
from an event if the WFE instruction is used to enter this mode.

SAM3S Summary e
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5.5.4 Low Power Mode Summary Table
The modes detailed above are the main low power modes. Each part can be set to on or off sep-
arately and wake up sources can be individually configured. Table 5-1 below shows a summary
of the configurations of the low power modes.
Table 5-1. Low Power Mode Configuration Summary
SUPC,
32 kHz
Oscillator
RTC RTT
Backup
Registers,
POR Core PIO State
(Backup Memory Potential Wake Up | Core at |whilein Low | PIO State | Consumption | Wake-up
Mode Region) |Regulator |Peripherals| Mode Entry Sources Wake Up |Power Mode |at Wake Up @ Time™"
WFE WUPO-15 pins PIOA &
Backup OFF SM alarm Previous PIOB & @
Mode ON OFF (Not powered) +SLE,EPDEEP RTC alarm Reset state saved PIOC . SuAtyp <0.1ms
bit = 1 Inputs with
RTT alarm
pull ups
Any Event from: Fast
WFE startup through
Wait Powered | +SLEEPDEEP |WUPO0-15 pins Clocked |Previous ®)
Mode ON ON (Not clocked) bit=0 RTC alarm back state saved Unchanged |5 WA/T5 A <10us
+LPMbit=1 |RTT alarm
USB wake-up
Entry mode =WFI
Interrupt Only; Entry
mode =WFE Any
WEFEE or WFI Eng/blei Int%rrupt
Powered” and/or Any Event .
l\S/Ilce)gep ON ON +SLEE 'i%EEP from: Fast start-up g;%iked :t:'t\g(:;ie 4 |Unchanged © ©
(Not clocked) = through WUPO-15
+LPMbit=0 |oing
RTC alarm
RTT alarm
USB wake-up
Notes: 1. When considering wake-up time, the time required to start the PLL is not taken into account. Once started, the device works

with the 4/8/12 MHz fast RC oscillator. The user has to add the PLL start-up time if it is needed in the system. The wake-up
time is defined as the time taken for wake up until the first instruction is fetched.

A A

(without using internal voltage regulator).

o

Depends on MCK frequency.

Supply Monitor current consumption is not included.
Total Current consumption.
5 pA on VDDCORE, 15 pA for total current consumption (using internal voltage regulator), 8 pA for total current consumption

The external loads on PIOs are not taken into account in the calculation.

7. In this mode the core is supplied and not clocked but some peripherals can be clocked.

6500CS-ATARM-24-Jan-11
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5.6 Wake-up Sources

The wake-up events allow the device to exit the backup mode. When a wake-up event is
detected, the Supply Controller performs a sequence which automatically reenables the core
power supply and the SRAM power supply, if they are not already enabled.

Figure 5-4. Wake-up Source
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5.7 Fast Startup

6500CS-ATARM-24-Jan-11

The device allows the processor to restart in a few microseconds while the processor is in wait
mode. A fast start up can occur upon detection of a low level on one of the 19 wake-up inputs
(WKUPO to 15 + SM + RTC + RTT).

The fast restart circuitry, as shown in Figure 5-5, is fully asynchronous and provides a fast start-
up signal to the Power Management Controller. As soon as the fast start-up signal is asserted,
the PMC automatically restarts the embedded 4/8/12 MHz fast RC oscillator, switches the mas-
ter clock on this 4MHz clock and reenables the processor clock.

Figure 5-5. Fast Start-Up Circuitry
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6.3

6.4

6.5

26

Test Pin

NRST Pin

ERASE Pin

ATMEL

The TST pin is used for JTAG Boundary Scan Manufacturing Test or Fast Flash programming
mode of the SAM3S series. The TST pin integrates a permanent pull-down resistor of about 15
kQto GND, so that it can be left unconnected for normal operations. To enter fast programming
mode, see the Fast Flash Programming Interface (FFPI) section. For more on the manufacturing
and test mode, refer to the “Debug and Test” section of the product datasheet.

The NRST pin is bidirectional. It is handled by the on-chip reset controller and can be driven low
to provide a reset signal to the external components or asserted low externally to reset the
microcontroller. It will reset the Core and the peripherals except the Backup region (RTC, RTT
and Supply Controller). There is no constraint on the length of the reset pulse and the reset con-
troller can guarantee a minimum pulse length. The NRST pin integrates a permanent pull-up
resistor to VDDIO of about 100 k. By default, the NRST pin is configured as an input.

The ERASE pin is used to reinitialize the Flash content (and some of its NVM bits) to an erased
state (all bits read as logic level 1). It integrates a pull-down resistor of about 100 kQto GND, so
that it can be left unconnected for normal operations.

This pin is debounced by SCLK to improve the glitch tolerance. When the ERASE pin is tied high
during less than 100 ms, it is not taken into account. The pin must be tied high during more than
220 ms to perform a Flash erase operation.

The ERASE pin is a system I/O pin and can be used as a standard I/O. At startup, the ERASE
pin is not configured as a PIO pin. If the ERASE pin is used as a standard /O, startup level of
this pin must be low to prevent unwanted erasing. Please refer to Section 11.2 “Peripheral Sig-
nal Multiplexing on 1/O Lines” on page 43. Also, if the ERASE pin is used as a standard 1/0
output, asserting the pin to low does not erase the Flash.

SAM3S Summary e
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Table 7-4. Peripheral DMA Controller (Continued)

Instance Name Channel T/R 100 & 64 Pins 48 Pins
UARTO Receive X X
USART1 Receive X X
USARTO Receive X X
ADC Receive X X
SPI Receive X X
SSC Receive X X
HSMCI Receive X N/A
PIOA Receive X X

7.7 Debug and Test Features

¢ Debug access to all memory and registers in the system, including Cortex-M3 register bank
when the core is running, halted, or held in reset.

e Serial Wire Debug Port (SW-DP) and Serial Wire JTAG Debug Port (SWJ-DP) debug access

¢ Flash Patch and Breakpoint (FPB) unit for implementing breakpoints and code patches

e Data Watchpoint and Trace (DWT) unit for implementing watchpoints, data tracing, and
system profiling

* Instrumentation Trace Macrocell (ITM) for support of printf style debugging

* IEEE1149.1 JTAG Boundary-can on All Digital Pins

ATMEL 2
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9. Memories

9.1

9.1.1

9.1.3.1

9.1.3.2

9.1.3.3

Internal SRAM

Internal ROM

Embedded Memories

The ATSAM3S4 product (256-Kbyte internal Flash version) embeds a total of 48 Kbytes high-
speed SRAM.

The ATSAM3S2 product (128-Kbyte internal Flash version) embeds a total of 32 Kbytes high-
speed SRAM.

The ATSAM3S1 product (64-Kbyte internal Flash version) embeds a total of 16 Kbytes high-
speed SRAM.

The SRAM is accessible over System Cortex-M3 bus at address 0x2000 0000.

The SRAM is in the bit band region. The bit band alias region is mapped from 0x2200 0000 to
0x23FF FFFF.

The SAMSS product embeds an Internal ROM, which contains the SAM Boot Assistant (SAM-
BA), In Application Programming routines (IAP) and Fast Flash Programming Interface (FFPI).

At any time, the ROM is mapped at address 0x0080 0000.

Embedded Flash

Flash Overview

The Flash of the ATSAM3S4 (256-Kbytes internal Flash version) is organized in one bank of
1024 pages (Single plane) of 256 bytes.

The Flash of the ATSAM3S2 (128-Kbytes internal Flash version) is organized in one bank of 512
pages (Single plane) of 256 bytes.

The Flash of the ATSAM3S1 (64-Kbytes internal Flash version) is organized in one bank of 256
pages (Single plane) of 256 bytes.

The Flash contains a 128-byte write buffer, accessible through a 32-bit interface.

Flash Power Supply

The Flash is supplied by VDDCORE.

Enhanced Embedded Flash Controller

6500CS-ATARM-24-Jan-11

The Enhanced Embedded Flash Controller (EEFC) manages accesses performed by the mas-
ters of the system. It enables reading the Flash and writing the write buffer. It also contains a
User Interface, mapped on the APB.

The Enhanced Embedded Flash Controller ensures the interface of the Flash block with the 32-
bit internal bus. Its 128-bit wide memory interface increases performance.

The user can choose between high performance or lower current consumption by selecting
either 128-bit or 64-bit access. It also manages the programming, erasing, locking and unlocking
sequences of the Flash using a full set of commands.

ATMEL s
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One of the commands returns the embedded Flash descriptor definition that informs the system
about the Flash organization, thus making the software generic.

9.1.34 Flash Speed
The user needs to set the number of wait states depending on the frequency used.
For more details, refer to the AC Characteristics sub section in the product Electrical Character-

istics Section.

9.1.3.5 Lock Regions
Several lock bits used to protect write and erase operations on lock regions. A lock region is
composed of several consecutive pages, and each lock region has its associated lock bit.

Table 9-1. Number of Lock Bits

Product Number of Lock Bits Lock Region Size
ATSAM3S4 16 16 kbytes (64 pages)
ATSAM3S2 8 16 kbytes (64 pages)
ATSAM3SH1 4 16 kbytes (64 pages)

If a locked-region’s erase or program command occurs, the command is aborted and the EEFC
triggers an interrupt.

The lock bits are software programmable through the EEFC User Interface. The command “Set
Lock Bit” enables the protection. The command “Clear Lock Bit” unlocks the lock region.

Asserting the ERASE pin clears the lock bits, thus unlocking the entire Flash.

9.1.3.6 Security Bit Feature
The SAM3S features a security bit, based on a specific General Purpose NVM bit (GPNVM bit
0). When the security is enabled, any access to the Flash, SRAM, Core Registers and Internal
Peripherals either through the ICE interface or through the Fast Flash Programming Interface, is
forbidden. This ensures the confidentiality of the code programmed in the Flash.

This security bit can only be enabled, through the command “Set General Purpose NVM Bit 0” of
the EEFC User Interface. Disabling the security bit can only be achieved by asserting the
ERASE pin at 1, and after a full Flash erase is performed. When the security bit is deactivated,
all accesses to the Flash, SRAM, Core registers, Internal Peripherals are permitted.

It is important to note that the assertion of the ERASE pin should always be longer than 200 ms.

As the ERASE pin integrates a permanent pull-down, it can be left unconnected during normal
operation. However, it is safer to connect it directly to GND for the final application.

9.1.3.7 Calibration Bits
NVM bits are used to calibrate the brownout detector and the voltage regulator. These bits are
factory configured and cannot be changed by the user. The ERASE pin has no effect on the cal-
ibration bits.

9.1.3.8 Unique Identifier
Each device integrates its own 128-bit unique identifier. These bits are factory configured and
cannot be changed by the user. The ERASE pin has no effect on the unique identifier.

32 SAM3S Summary e
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System Controller and Peripherals Mapping

Please refer to Section 8-1 “SAM3S Product Mapping” on page 30.

All the peripherals are in the bit band region and are mapped in the bit band alias region.

10.2 Power-on-Reset, Brownout and Supply Monitor

10.2.1

10.2.2

10.2.3

The SAM3S embeds three features to monitor, warn and/or reset the chip:
* Power-on-Reset on VDDIO

* Brownout Detector on VDDCORE

* Supply Monitor on VDDIO

Power-on-Reset

The Power-on-Reset monitors VDDIO. It is always activated and monitors voltage at start up but
also during power down. If VDDIO goes below the threshold voltage, the entire chip is reset. For
more information, refer to the Electrical Characteristics section of the datasheet.

Brownout Detector on VDDCORE

The Brownout Detector monitors VDDCORE. It is active by default. It can be deactivated by soft-
ware through the Supply Controller (SUPC_MR). It is especially recommended to disable it
during low-power modes such as wait or sleep modes.

If VDDCORE goes below the threshold voltage, the reset of the core is asserted. For more infor-
mation, refer to the Supply Controller (SUPC) and Electrical Characteristics sections of the
datasheet.

Supply Monitor on VDDIO

The Supply Monitor monitors VDDIO. It is not active by default. It can be activated by software
and is fully programmable with 16 steps for the threshold (between 1.9V to 3.4V). It is controlled
by the Supply Controller (SUPC). A sample mode is possible. It allows to divide the supply mon-
itor power consumption by a factor of up to 2048. For more information, refer to the SUPC and
Electrical Characteristics sections of the datasheet.

10.3 Reset Controller

The Reset Controller is based on a Power-on-Reset cell, and a Supply Monitor on VDDCORE.

The Reset Controller is capable to return to the software the source of the last reset, either a
general reset, a wake-up reset, a software reset, a user reset or a watchdog reset.

The Reset Controller controls the internal resets of the system and the NRST pin input/output. It
is capable to shape a reset signal for the external devices, simplifying to a minimum connection
of a push-button on the NRST pin to implement a manual reset.

The configuration of the Reset Controller is saved as supplied on VDDIO.

10.4 Supply Controller (SUPC)

36

The Supply Controller controls the power supplies of each section of the processor and the
peripherals (via Voltage regulator control)

The Supply Controller has its own reset circuitry and is clocked by the 32 kHz Slow clock
generator.

SAM3S Summary e
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Figure 10-2. Clock Generator Block Diagram
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10.6 Power Management Controller
The Power Management Controller provides all the clock signals to the system. It provides:
* the Processor Clock, HCLK
¢ the Free running processor clock, FCLK
e the Cortex SysTick external clock
* the Master Clock, MCK, in particular to the Matrix and the memory interfaces
* the USB Clock, UDPCK
¢ independent peripheral clocks, typically at the frequency of MCK
¢ three programmable clock outputs: PCKO, PCK1 and PCK2
The Supply Controller selects between the 32 kHz RC oscillator or the crystal oscillator. The
unused oscillator is disabled automatically so that power consumption is optimized.

By default, at startup the chip runs out of the Master Clock using the fast RC oscillator running at
4 MHz.

The user can trim the 8 and 12 MHz RC Oscillator frequency by software.
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11.2 Peripheral Signal Multiplexing on I/O Lines

6500CS-ATARM-24-Jan-11

The SAMSS product features 2 PIO controllers on 48-pin and 64-pin versions (PIOA, PIOB) or 3
P10 controllers on the 100-pin version, (PIOA, PIOB, PIOC), that multiplex the 1/O lines of the
peripheral set.

The SAM3S 64-pin and 100-pin PIO Controllers control up to 32 lines. (See, Table 10-2.) Each
line can be assigned to one of three peripheral functions: A, B or C. The multiplexing tables in
the following pages define how the I/O lines of the peripherals A, B and C are multiplexed on the
PIO Controllers. The column “Comments” has been inserted in this table for the user’'s own com-
ments; it may be used to track how pins are defined in an application.

Note that some peripheral functions which are output only, might be duplicated within the tables.
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11.2.2 PIO Controller B Multiplexing

Table 11-3.  Multiplexing on P1O Controller B (PIOB)

1/0 Line Peripheral A Peripheral B Peripheral C Extra Function System Function Comments

PBO PWMHO AD4

PB1 PWMH1 AD5

PB2 URXD1 NPCS2 AD6/ WKUP12

PB3 UTXD1 PCK2 AD7

PB4 TWD1 PWMH2 TDI

PB5 TWCKA1 PWMLO WKUP13 TDO/TRACESWO

PB6 TMS/SWDIO

PB7 TCK/SWCLK

PB8 XOUT

PB9 XIN

PB10 DDM

PB11 DDP

PB12 PWMLA1 ERASE
PB13 PWML2 PCKO DACO 64/100-pin versions
PB14 NPCS1 PWMH3 DACH 64/100-pin versions

ATMEL X
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* Programmable gain: 1, 2, 4

12.11 Digital-to-Analog Converter (DAC)
¢ Up to 2 channel 12-bit DAC
* Up to 2 mega-samples conversion rate in single channel mode
* Flexible conversion range
* Multiple trigger sources for each channel
¢ 2 Sample/Hold (S/H) outputs
* Built-in offset and gain calibration
* Possibility to drive output to ground

* Possibility to use as input to analog comparator or ADC (as an internal wire and without S/H
stage)

* Two PDC channels

e Power reduction mode

12.12 Static Memory Controller
¢ 16-Mbyte Address Space per Chip Select
* 8- bit Data Bus
* Word, Halfword, Byte Transfers
* Programmable Setup, Pulse And Hold Time for Read Signals per Chip Select
* Programmable Setup, Pulse And Hold Time for Write Signals per Chip Select
¢ Programmable Data Float Time per Chip Select
e External Wait Request
* Automatic Switch to Slow Clock Mode
¢ Asynchronous Read in Page Mode Supported: Page Size Ranges from 4 to 32 Bytes
* NAND FLASH additional logic supporting NAND Flash with Multiplexed Data/Address buses
e Hardware Configurable number of chip select from 1 to 4
* Programmable timing on a per chip select basis

12.13 Analog Comparator
¢ One analog comparator
* High speed option vs. low power option
* Selectable input hysteresis:
- 0,20 mV, 50 mV
* Minus input selection:
— DAC outputs
— Temperature Sensor
— ADVREF
— ADO to AD3 ADC channels
¢ Plus input selection:
— All analog inputs

ATMEL 2
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13. Package Drawings
The SAMSS series devices are available in LQFP, QFN and LFBGA packages.

Figure 13-1. 100-lead LQFP Package Mechanical Drawing
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— — A2 | 1.35 | 1.40 | 1.45 [0.053|0.055|0
— —
—] — D 16.00 BSC. 0.630 BSC
— — FHEH D1 14.00 BSC. 0.551 BSC
=l ] = 16.00 BSC. 0.630 BSC
—1 — E1 14.00 BSC. 0.551 BSC
— — Ro |0.08 0.20 |0.003| — |0
— —
[ — — R1 |0.08 — ]0.003| —
— — ) o <5 > 1o S5
— 5 —
L [— 01 | O — |© —
T — B [110 | 12 1311 | 12
JITTUUOUOIIIIIY | eleleclelrepl 2
1 Bs (110 | 12 131 |z
J‘ 4X ME e c 0.09 0.20 |0.004| — |0
e
©1

c e 0.50 BSC. 0.020 BSC.
H D2 12.00 0.472
£2 12.00 0.472

TOLERANCES OF FORM AND POSITIC
aaa 0.20 0.008
bbb 0.20 0.008
ccc 0.08 0.003
ddd 0.08 0.003

Note : 1. This drawing is for general information only. Refer to JEDEC Drawing MS-026 for additional information.
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Figure 13-3. 64- and 48-lead LQFP Package Drawing
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Table 13-1.  48-lead LQFP Package Dimensions (in mm)

Millimeter Inch
Symbol
Min Nom Max Min Nom Max
A - - 1.60 - - 0.063
Al 0.05 - 0.15 0.002 - 0.006
A2 1.35 1.40 1.45 0.053 0.055 0.057
D 9.00 BSC 0.354 BSC
D1 7.00 BSC 0.276 BSC
E 9.00 BSC 0.354 BSC
E1 7.00 BSC 0.276 BSC
R2 0.08 - 0.20 0.003 - 0.008
R1 0.08 - - 0.003 - -
q 0° 3.5° 7° 0° 3.5° 7°
0, 0° - - 0° - -
0, 11° 12° 13° 11° 12° 13°
03 11° 12° 13° 11° 12° 13°
c 0.09 - 0.20 0.004 - 0.008
L 0.45 0.60 0.75 0.018 0.024 0.030
L1 1.00 REF 0.039 REF
S 0.20 - - 0.008 - -
0.17 0.20 0.27 0.007 0.008 0.011
e 0.50 BSC. 0.020 BSC.
D2 5.50 0.217
E2 5.50 0.217
Tolerances of Form and Position
aaa 0.20 0.008
bbb 0.20 0.008
cce 0.08 0.003
ddd 0.08 0.003
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