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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
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.

Applications of "Embedded -
Microcontrollers"

Active

ARM® Cortex®-M0+
32-Bit Single-Core
40MHz

CSIO, I2C, LINbus, SmartCard, UART/USART
I2S, LVD, POR, PWM, WDT
24

64KB (64K x 8)

FLASH

12K x 8

1.65V ~ 3.6V

A/D 6x12b

Internal

-40°C ~ 105°C (TA)
Surface Mount

32-LQFP

32-LQFP (7x7)
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3. Pin Assignment
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P50/SIN3_1/INTOO_0O 1 48 VCC
P51/SOT3_1/INT01_0 2 47 P22/ANO7ITIOBT_1
P52/SCK3_1/IINT02_0 3 46 P23/ANOG/SCKO_DITIOAT 1
P53MIOA1_2/INTO7_2 4 45 P15/ANOS/SOT0_1/SCS11_1
P30/SCS60_1/TIOBO_1/INTO3_2/MI2SWS6_1 5 44 P14/ANO4/SINO_1/SCS10_1/INTO3_1
P31/SCK6_1/SI2CSCLG_1/INTO4_2/MI2 SCK6_1 6 43 P13/ANO3/SCK1_1/RTCCO_1/SUBOUT_1
P32/S0OT6_1/SI2CSDAG_1/TIOB2_1/INTO5_2/MI25D06_1 i 42 P12/AND2/50T1_1
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P3BITIOAT_1/IC1_DATA_D 12 37 P1B/SOT4_1/MI25D004_1
P3CIMOAZ_1IC1_RST_0 13 36 PAC/SCK4_1/MI2SCK4_1
P3DITIOA3_1/IC1_VPEN_0 14 35 P1DICTS4_1/IMI2SW5S4_1
P3EMOA4_1iC1_VCC_0 15 34 PAEIRTS4_1/MI2ZSMCK4_1
P3FTIOAS_11C1_CLK_0 16 33 PGOMIOAZ_2/INT15_1/CEC1_0
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Note:
—  The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The

channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register
(EPFR) to select the pin to be used.
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P50ISIN3_1INTO0_0 1 ------- 48 vCC
P51/SOT3_1INT01_0 2 ar P22IANOYTIOBT_1
P52/SCK3_1INT02_0 P23/AN0G/SCKO_OITIOAT_1
P53MIOA1_2/NTO7_2 P15/ANO5/SOTO_1/SCS11_1
P30/SCS60_1TIOBO_1/INTO3_2/MI2SWS6_1 P14/ANO4/SINO_1/SCS10_1/INTO3_1
P31/SCKE_1/SI12CSCLE_1/INT04_2/MI2SCK6_1 6 P13/ANO3/SCK1_1/RTCCO_1/SUBOUT_1
P32/50T6_1/S12CSDAG_1/TIOB2_1/INT05_2/MI25D06_1 T P12/AN02/S0OT1_1
P33/ADTG_6/SING_1/NTO04_0/MI2SDI6_1 P11/ANO1/SINA_1/INTO2_1/WKUP1
P34/5CS61_1/TIOB4_1/MI2ZSMCK6G_1 QFN - 64 P10/ANOD
P35/SCS62_1/TIOBS_1/NT08_1 10 39 P1FIADTG_5
P3AMIOA0_1/INTO3_0/RTCCO_2/SUBOUT_2/IC1_CIN_0 1" 38 P1A/SINA_1/INTO5_1/CECO_O/MIZSDI4_1
P3BITIOA1_1/1C1_DATA_0O P1B/SOT4_1/MI25D04_1
P3CITIOA2_1/IC1_RST_0 PAC/ISCK4_1/MI2SCK4_1
P3DITIOA3_1/1C1_VPEN_0 PADICTS4_1/MIZ5WS4_1
P3EMOA4_11C1_VCC_0 15 34 P1E/RTS4_1/MI2ZSMCK4_1
P3FTIOAS_11C1_CLK_0 16 33 PGOMIOAZ_2/INT15_1/CEC1_0
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Note:
—  The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The

channel on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register
(EPFR) to select the pin to be used.
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4. List of Pin Functions

List of Pin Numbers

The number after the underscore ("_") in a pin name such as XXX_1 and XXX_2 indicates the relocated port number. The channel
on such pin has multiple functions, each of which has its own pin name. Use the Extended Port Function Register (EPFR) to select
the pin to be used.

Pin no.
LQFP-64 LQFP-48 LQFP-32 Pin Function
QFN-64 QFN-48 QFN-32

/0 circuit | Pin state
type type

P50
1 1 2 SIN3_1 D K
INTOO_O
P51
2 2 3 SOT3_1 D K
INTO1_0
P52
3 3 4 SCK3_1 D K
INT02_0
P53
4 4 - TIOA1 2 D K
INTO7_2
P30
SCS60_1
5 5 - TIOBO_1 D K
INTO3_2
MI2SWS6_1
P31
SCK6_1
6 6 - SI2CSCL6_1 H K
INTO4_2
MI2SCK6_1
P31
SCK6_1
SI2CSCL6_1
INTO4_2
P32
SOT6_1
SI2CSDA6_1
TIOB2_1
INTO5_2
MI2SDO6_1
P32
SOT6_1
- - 6 SI2CSDA6_1 H K
TIOB2_1
INTO5_2
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Pin no.
LQFP-64 | LQFP-48 | LQFP-32 Pin Function "ot;::”'t P"t'yzt:te
QFN-64 | QFN-48 | QFN-32
POF
NMIX
64 48 1 WKUPO E |
RTCCO_0
SUBOUT 0
CROUT 1

*: In case of 32-pin package, AVRH pin is internally connected to VCC pin.
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Pin no.
Pin function Pin name Function description LQFP-64 | LQFP-48 | LQFP-32
QFN-64 QFN-48 QFN-32

INT00_0 External interrupt request 00 input pin ! 1 2

INTOO_1 56 42 29

INTO1_0 External interrupt request 01 input pin 2 2 3

INTO2_0 . ) . 3 3 4
External interrupt request 02 input pin

INTO2_1 41 29 19

INTO3_0 11 10 -

INTO3_1 External interrupt request 03 input pin 44 32 -

INTO3_2 5 5 -

INTO4_0 . ) . 8 8 7
= External interrupt request 04 input pin

External INTO4_2 6 6 5

Interrupt INTO5_1 . . . 38 27 -
External interrupt request 05 input pin

INTO5_2 7 7 6

INTO06_1 External interrupt request 06 input pin o1 39 26

INTO6_2 26 18 -

INTO7_2 External interrupt request 07 input pin 4 4 -

INTO8_1 External interrupt request 08 input pin 10 - -

INT12_1 External interrupt request 12 input pin 20 - -

INT13_1 External interrupt request 13 input pin 21 - -

INT15_1 External interrupt request 15 input pin 33 25 17

NMIX Non-Maskable Interrupt input pin 64 48 1

P00 52 - -

PO1 53 40 27

P02 54 - -

GPIO Po3 General-purpose 1/O port 0 55 4 28

P05 56 42 29

POB 62 - -

POC 63 - -

POF 64 48 1

P10 40 28 18

P11 41 29 19

P12 42 30 20

P13 43 31 21

P14 44 32 -

GPIO E:i General-purpose /O port 1 :2 23 :

P1B 37 26 -

P1C 36 - -

P1D 35 - -

P1E 34 - -

P1F 39 - -

P21 51 39 26

GPIO P22 General-purpose /O port 2 47 35 23

P23 46 34 22

Document Number: 002-00234 Rev.*A
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Type Circuit Remarks

1 + CMOS level output
* CMOS level hysteresis input
* 5V tolerant
ro |} ror B piotat outout + With pull-up resistor control
+ With standby mode control
D ' * Pull-up resistor

H ;E l_ Digital output : Approximately 33kQ

+ IOH=-4mA, IOL=4mA
+ Available to control PZR
registers

Pull-up resistor control

7 Digital input * When this pin is used as an [12C
E pin, the digital output

Standby mode Control P-ch transistor is always off

I I:I—/\/v\,—lbo—% Mode input + CMOS level hysteresis input

P-ch] |— Digital output

* CMOS level output
* CMOS level hysteresis input

J L .
§ ”TL] Digital output * With standby mode control
R

I P: Digital input
Standby mode Control

Document Number: 002-00234 Rev.*A Page 30 of 100
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Latch-Up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to abnormally
high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current levels in excess of
several hundred mA to flow continuously at the power supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or
damage from high heat, smoke or flame. To prevent this from happening, do the following:

(1) Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.

(2) Be sure that abnormal current flows do not occur during the power-on sequence.

Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.

Precautions Related to Usage of Devices
Spansion semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support, etc.)
are requested to consult with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

6.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering, you
should only mount under Spansion's recommended conditions. For detailed information about mount conditions, contact your sales
representative.

Lead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board, or
mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be subjected
to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to Spansion
recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.
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Using an External Clock
When using an external clock as an input of the main clock, set X0/X1 to the external clock input, and input the clock to X0. X1(PE3)

can be used as a general-purpose I/O port.
Similarly, when using an external clock as an input of the sub clock, set XOA/X1A to the external clock input, and input the clock to

XO0A. X1A (P47) can be used as a general-purpose |/O port.
However in the Deep Standby mode, an external clock as an input of the sub clock cannot be used.

Example of Using an External Clock

Device
{>@ XO(XOA)
Set as
Can be used as External clock
general-purpose —— X1(PE3), input
I/O ports. X1A (P47)

Handling when Using Multi-Function Serial Pin as I°C Pin
If it is using the multi-function serial pin as I’c pins, P-ch transistor of digital output is always disabled. However, e pins need to
keep the electrical characteristic like other pins and not to connect to the external I°C bus system with power OFF.

C Pin

This series contains the regulator. Be sure to connect a smoothing capacitor (Cs) for the regulator between the C pin and the GND
pin. Please use a ceramic capacitor or a capacitor of equivalent frequency characteristics as a smoothing capacitor.

However, some laminated ceramic capacitors have the characteristics of capacitance variation due to thermal fluctuation (F
characteristics and Y5V characteristics). Please select the capacitor that meets the specifications in the operating conditions to use
by evaluating the temperature characteristics of a capacitor.

A smoothing capacitor of about 4.7 uF would be recommended for this series.

Incidentally, the C pin becomes floating in Deep standby mode.

Device |

T

VSS

GND

Mode Pins (MDO)
Connect the MD pin (MDO) directly to VCC or VSS pins. Design the printed circuit board such that the pull-up/down resistance stays

low, as well as the distance between the mode pins and VCC pins or VSS pins is as short as possible and the connection
impedance is low, when the pins are pulled-up/down such as for switching the pin level and rewriting the Flash memory data. It is
because of preventing the device erroneously switching to test mode due to noise.
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Notes on Power-on
Turn power on/off in the following order or at the same time.

Turningon: VCC —AVRH
Turning off : AVRH —VCC

Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.

Therefore, design a printed circuit board so as to avoid noise.
Consider the case of receiving wrong data due to noise; perform error detection such as by applying a checksum of data at the end.

If an error is detected, retransmit the data.

Differences in Features Among the Products with Different Memory Sizes and Between Flash Memory

Products and MASK Products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and oscillation characteristics among
the products with different memory sizes and between Flash memory products and MASK products are different because chip
layout and memory structures are different.

If you are switching to use a different product of the same series, please make sure to evaluate the electric characteristics.

Pull-Up Function of 5 V Tolerant I/O
Please do not input the signal more than VCC voltage at the time of Pull-Up function use of 5 V tolerant 1/O.

Handling when Using Debug Pins
When debug pins (SWDIO/SWCLK) are set to GPIO or other peripheral functions, set them as output only; do not set them as input.
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11.4.6 Reset Input Characteristics
(Vcc=1.65V1t03.6V, Vss=0V, Ta=-40°C to +105°C)

Pin " Value .
Parameter Symbol Name Conditions Unit Remarks
Min Max
Reset input time tiniTx INITX - 500 - ns

11.4.7 Power-on Reset Timing
(Vcc=1.65V 10 3.6V, Vss=0V, Ta=-40°C to +105°C)

Pin Value .
Parameter Symbol Name i v Unit Remarks
in ax
Power supply rising time tvcer 0 - ms
Power supply shut down time torr VCC 1 - ms
Time until releasing
Power-on reset terT 0.43 3.4 ms

VCC_minimum

VDH_minimum

vce o §
tycer! ! i : |
) H 1 1
: : | —"
; : terT i torr
Internal reset Reset active Release
CPU Operation start

Glossary

OVCC_minimum : Minimum Vcc of recommended operating conditions.
O0VDH_minimum : Minimum detection voltage of Low-Voltage detection reset.

See "11.6 Low-Voltage Detection Characteristics".
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11.4.9 CSIO/SPI/UART Timing

CSIO (SPI=0, SCINV=0)
(Vec=1.65V 10 3.6V, Vss= 0V, Ta=- 40°C to +105°C)

Vec <27V Vec 2 2.7V

Pin

Parameter Symbol name Conditions Min Max Min Max Unit
Serial clock cycle time tscve SCKXx 4 tcvep - 4 tcvep - ns
SCK | — SOT delay time tstowt SS%*%( -30 +30 - 20 +20 | ns
SIN — SCK 1 setup time st Sscm)’(" Master mode | g ; 36 ; ns
SCK 1 — SIN hold time tsHixi Ss?m' 0 - 0 - ns
Serial clock "L" pulse width tsLsH SCKx 2 tC1YOCP i - 2 tC1Y63P i - ns
Serial clock "H" pulse width tsmsL SCKx teyep + 10 - tCYfg * - ns
SCK | — SOT delay time tstove SSCO*%( ; 50 - 30 ns

SCKx Slave mode

SIN — SCK 1 setup time tivsHe SINx’ 10 - 10 - ns
SCK 1 — SIN hold time tsHIXE Sscm)’(" 20 - 20 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns

Notes:
—  The above AC characteristics are for clock synchronous mode.

—  tcycp represents the APB bus clock cycle time.
For the number of the APB bus to which Multi-function Serial has been connected, see "8. Block Diagram".

- The characteristics are only applicable when the relocate port numbers are the same.
For instance, they are not applicable for the combination of SCKx_0 and SOTx_1.

—  External load capacitance C,=30 pF
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tscve
SCK Vor 7
- VoL VoL
tsLowi
\/
SOT VOH
oL
tivshi tshixi |
SIN 7 Vi Vin K
V||_ VIL (.
Master mode
. tsLsH L tsHst .
Vin 7 ViH Vi
SCK Vi ViL_/
tr ‘tR
tsLove i
VoH
SOT VoL
P —
tivsHEe tsHixe
77 VI ViH
SIN Vi Vi
Slave mode

Document Number: 002-00234 Rev.*A
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SPI (SPI=1, SCINV=1)
(Vec=1.65V 10 3.6V, Vss= 0V, Ta=- 40°C to +105°C)

Vee <2.7V Vec 227V

Pin

Parameter Symbol name Conditions Min Max Min Max Unit
Serial clock cycle time tscve SCKx 4 tcvep - 4 tcvep - ns
SCK | — SOT delay time tsLowvi SS%P%( -30 +30 -20 +20 ns
SIN — SCK 1 setup time tivshi Sscm))((’ Master mode 50 - 36 - ns
SCK 1 — SIN hold time tstix SS?,’\T)’(" 0 ; 0 ; ns
) SCKX, 2 tevep - 2 tevep -
SOT — SCK 1 delay time tsovHi SOTx 30 - 30 - ns
Serial clock "L" pulse width tsLsH SCKx 2 t(%cp i - 2 t(%cp i - ns
Serial clock "H" pulse width tsHsL SCKx tcyce + 10 - tcyce + 10 - ns
SCK | — SOT delay time tstove SSCO*%( ; 50 ; 33 ns
SIN — SCK 1 setup time tivsHe SSC;’\KD)((, Slave mode 10 - 10 - ns
SCK 1 — SIN hold time tsHIxE SS(IJS)):, 20 - 20 - ns
SCK falling time tF SCKXx - 5 - 5 ns
SCK rising time tR SCKXx - 5 - 5 ns

Notes:
—  The above AC characteristics are for clock synchronous mode.

—  tcycp represents the APB bus clock cycle time.
For the number of the APB bus to which Multi-function Serial has been connected, see "8. Block Diagram".

- The characteristics are only applicable when the relocate port numbers are the same.
For instance, they are not applicable for the combination of SCKx_0 and SOTx_1.

—  External load capacitance C,=30 pF
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11.4.12 IS Timing (MFS-I2S Timing)

Master Mode Timing
(Vcc=1.65V 10 3.6 V, Vss= 0V, Ta=- 40°C to +105°C)

Symbo Pin ien Vec <27V Vec 2 2.7V .
Parameter I Name Conditions Min Max Min Max Unit
MI2SCK max frequency  (*1) Fmizsck | MI2SCKXx - 6.144 - 6.144 MHz
|ZS clock cycle time *1) ticyc MI2SCKx 4 tcvep - 4 tcvep - ns
I°S clock Duty cycle A MI2SCKx 45% 55% 45% 55%
MI2SCKx
MI2SCK | — MI2SWS delay ,
time tswot MI2SWS -30 +30 -20 +20 ns
X
MI2SCKx
MI2SCK | — MI2SDO delay ,
time tsoot MI2SDO C.=30 pF -30 +30 -20 +20 ns
X
MI2SDI — MI2SCK | setup MI2SCHx
ti tbssT , 50 - 36 - ns
ime MI2SDIx
MI2SCK 1 — MI2SDI hold MI2SCKx
i tspHT , 0 - 0 - ns
ime MI2SDIx
MI2SCK falling time tF MI2SCKx - 5 - 5 ns
MI2SCK rising time tR MI2SCKx - 5 - 5 ns

*1: I’S clock should meet the multiple of PCLK(ticyc) and the frequency less than Fuizsck meantime. The detail information please
refer to Chapter I*S of Communication Macro Part of Peripheral Manual.

X ViH ViH -
MI2SCK N\ v " /
tF—p! W > <« tR
tspor
MI2SWS ~on
and >< ><
MI2SDO S

T » <« »
DSST SDHT |

“VIH ViH
MI2SDI >< ><
Vi ViL /-
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11.5 12-bit A/D Converter

Electrical Characteristics of A/D Converter (Preliminary Values)
(Vcc=1.65V 10 3.6 V, Vss= 0V, Ta=-40°C to +105°C)

. Value :
Parameter Symbol Pin Name Min Typ Max Unit Remarks
Resolution - - - - 12 bit
Integral Nonlinearity - - -4.5 - 4.5 LSB
Differential Nonlinearity - - -25 - +25 LSB
Zero transition voltage Vz7 ANXxx -15 - +15 mV
Full-scale transition voltage VEsT ANXx AVRH - 15 - AVRH + 15 mV
1.0 - - Vec 227V
Conversion time*' - - 4.0 - - us 1.8<Vec <27V
10 - - 1.65<Vec <18V
0.3 - Vec 227V
Sampling time Ts - 1.2 - 10 s | 1.8<Vgc <27V
3.0 - 165<Vcc<18V
50 - Vec 227V
Compare clock cycle ** Teck - 200 - 1000 ns 1.8<Veec <27V
500 - 1.65<Vec <18V
State t'ransition'tin"'le to Tstt ) ) ) 10 us
operation permission
Analog input capacity Cain - - - 7.5 pF
22 Vec 227V
Analog input resistance Rain - - - 55 kQ 1.8<Vcec <27V
10.5 165<Vcc<18V
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ANXX ) ) 5 uA
current
Analog input voltage - ANXxx Vss - AVRH
2.7 VCC 2 2.7V
Reference voltage i AVRH Ve i Vee V' vec<27v
- AVRL Vss - VSS

*1: The conversion time is the value of sampling time (ts) + compare time (tc).
The minimum conversion time is computed according to the following conditions:
Vee22.7V sampling time=0.3 ps, compare time=0.7 ys
1.8<Vcc <27V sampling time=1.2 ps, compare time=2.8 us
1.65<Vcc <18V sampling time=3.0 ps, compare time=7.0 ys
Ensure that the conversion time satisfies the specifications of the sampling time (ts) and compare clock cycle (tcck).
For details of the settings of the sampling time and compare clock cycle, refer to "Chapter: A/D Converter" in "FMO+ Family
Peripheral Manual Analog Macro Part".
The register settings of the A/D Converter are reflected in the operation according to the APB bus clock timing.
For the number of the APB bus to which the A/D Converter is connected, see "8. Block Diagram".
The base clock (HCLK) is used to generate the sampling time and the compare clock cycle.

*2: The required sampling time varies according to the external impedance.
Set a sampling time that satisfies (Equation 1).

*3: The compare time (tc) is the result of (Equation 2).
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Definitions of 12-bit A/D Converter Terms

HResolution: Analog variation that is recognized by an A/D converter.

Hintegral Nonlinearity: ~ Deviation of the line between the zero-transition point (0b000000000000 «—— 0b000000000001) and the
full-scale transition point (0b111111111110 «<— 0b111111111111) from the actual conversion characteristics.

Ml Differential Nonlinearity: Deviation from the ideal value of the input voltage that is required to change the output code by 1 LSB.

Integral Nonlinearity Differential Nonlinearity

OxFFFT
Actual conversion : _
OxFFEL  characteristics \ ______ Ox(N+1Y} Actual conversion ...
{1 LSB(N-1) + Vz1} : : characteristics
OXFFDt N
: : VEst "
> Ideal characteristics
- | o ot (Actually- | oxNd T N
3 : measured 5_ \
3 0x004-+ JRNE B My YA 3 '
o : ; (Actually-measured IS : :
2 0x003 value) SOX(N-1)T s [ Vi
\Actual conversion i 5 T (Actually-measured
: : o H 1 value)
0x002—+ ;- characteristics : ; VNt
i [+—Ideal characteristics (Actually-measured
0x001 4+ ——--- O0x(N-2) T value)
V27 (Actually-measured value) Actual conversion characteristics
Vss AVRH Vss AVRH
Analog input Analog input
- -1) +
Integral Nonlinearity of digital output N = Vi - {1 LSE; Es(g 1) + Vor} [LSB]
. : : : ;s _ Vine = Vnt
Differential Nonlinearity of digital output N = 1LSB -1 [LSB]
— Vest = Vazr
1LSB = 4094
N . A/D converter digital output value.
V7 . Voltage at which the digital output changes from 0x000 to 0x001.
Vest : Voltage at which the digital output changes from OxFFE to OxFFF.
Vit . Voltage at which the digital output changes from Ox(N — 1) to OxN.
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13.Package Dimensions

32-pin plastic LQFP Lead pitch 0.80 mm
Package width 7.00 mm x 7.00 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.60 mm MAX
(FPT-32P-M30)
32-pin plastic LQFP Note 1) *: These dimensions do not include resin protrusion.

Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

(FPT-32P-M30)

9.00+0.20(.354+.008)SQ -

'Y

* 7.00£0.10(.276+.004)SQ 013265

®
AHAAAAAS p
@ i)
1] (1]
1] (1]
] [1T] Details of "A" part
1T [ ] 1.60 MAX : ;
INDEX 7(063) MAX (Mounting height)
1 (I 0.25(.010)
Omim mml©) /
{ ] 0~7° /6
HH0bHBHHG =1
ﬁ
® o 0.60£0.15 0.10£0.05
+0.08 .024+.006 .004+.002
0.35-003) ( ) ( )

< +.003

.014 001

Dimensions in mm (inches).
Note: The values in parentheses are reference values.

© 2009-2010 FUJITSU SEMICONDUCTOR LIMITED F320515-c-1-2
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PERFORM

48-pin plastic LQFP Lead pitch 0.50 mm

Package width x

package length 7.00 mm x 7.00 mm

Lead shape Gullwing
Le_ad b_end Normal bend
direction
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(FPT-48P-M49) Weight 0173
48-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-48P-M49) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.

9.00+ 0.20(.354 £ .008)SQ
*7.00+ 0.10(.276 + .004)S 0.1451 0.055

(31) = |
 — — o —
 —— ——
 — — o —
,,,,,,,,,,,,,,,,,, ]
—_ [ } Details of "A" part |
[—— ] 020 |
—] —— : %(Mounting height) |
J— INDEX — } (.059%%:3) |
| o | b |
®) 1 | 0.10£0.10 !
‘ ; | 0°~g° (004 .004)
IEREEIER | |y AL yistandon
| |
0, © : R |
0.50(.020) 0.22+0.05 G000 @ } 0.25(.010) |
(:008+.002) | 0.60£0.15 }
| (024 .006) ‘
L i
Dimensions in mm (inches).
@ 2010 FUJITSU SEMICONDUCTOR LIMITED HMbF48-49Sc-1-2 Note: The values in parentheses are reference values.
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S6E1C1 Series

48-pin plastic QFN

(LCC-48P-M74)

Lead pitch 0.50 mm
Package widthx 7.00 mm x 7.00 mm
package length
Sealing method Plastic mold
Mounting height 0.80 mm MAX
Weight 012g

48-pin plastic QFN
(LCC-48P-M74)

‘ 7.000.10
‘ (.276+.004)
7.000.10
276£.004) |
INDEX AREA (:276.004)

0.75:0.05
(.030+.002)

(0.20) 0.02 9%

((-008))  (.0008+3912)

© 2013 FUJITSU SEMICONDUCTOR LIMITED HMbC48-74Sc-1-1

e

 4.65:0.15
(.183+.006)

4.65:0.15
(.183+.006)
Juuuduuguuugu
R ]
) (@
[ D (@
D) (@
D) (@
D) (@
(D (@
D) (@
- o 0.25 307
o ] [(010°3%)
G
— !
AOOMNAAAANAA NN Neycomer
0.50(.020) 0.50+0.05
(TYP) (.020%.002)

Dimensions in mm (inches).

Note: The values in parentheses are reference values.
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