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Details

Product Status

Core Processor

Core Size

Speed

Connectivity

Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type

Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Active

ARM® Cortex®-M3
32-Bit Single-Core
20MHz

CSIO, I2C, SPI, UART/USART
LVD, POR, PWM, WDT
52

128KB (128K x 8)
FLASH

16K x 8

1.8V ~ 5.5V

A/D 9x12b; D/A 2x10b
Internal

-40°C ~ 85°C (TA)
Surface Mount
64-LQFP

64-LQFP (12x12)
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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.
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Microcontrollers"
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1. Product Lineup

Memory size

MBO9A1AON Series

Product name MBOAF1A1L/M/N MBO9AF1A2L/M/N
On-chip Flash memory 64 Kbytes 128 Kbytes
On-chip SRAM SRAM1 12 Kbytes 16 Kbytes
Function
MBOAF1A1L MBOAF1A1M MBO9AF1AI1N
Product name MBOAF1A2L MBYAF1A2M MBOAF1A2N
Pin count 64 80 100
Cortex-M3
CPU
| Freg. 20 MHz
Power supply voltage range 1.8Vto55V
Multi-function Serial Interface
(UART/CSIO/I2C) 8ch. (Max)
Base Timer
(PWC/ Reload timer/PWM/PPG) 8ch. (Max)
A/D activation
1ch.
compare
Input capture 4ch.
Free-run timer 3ch.
MF- Output -
Timer | compare eeh. 1 unit (Max)
Waveform 3ch.
generator
PPG
(IGBT mode) | >
HDMI_-CEC/ Remote Control 2ch. (Max)
Receiver
Real-time clock (RTC) 1 unit

Watchdog timer

1ch. (SW) + 1ch. (HW)

External Interrupts

8 pins (Max)+ NMI x 1

11 pins (Max)+ NMI x 1

16 pins (Max)+ NMI x 1

General-purpose /O ports 52 pins (Max) 67 pins (Max) 84 pins (Max)
12-bit A/D converter 9ch. (1 unit) 12ch. (1 unit) 16ch. (1 unit)
10-bit D/A converter 2ch. (Max)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.
- High-speed 4 MHz
Built-in CR Low-speed 100 kHz
Debug Function SWJ-DP

Note:

— All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.
It is necessary to use the port relocate function of the 1/0O port according to your function use.
See Electrical Characteristics 12.4 AC Characteristics 12.4.3 Built-in CR Oscillation Characteristics for accuracy of built-in CR.
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Note:

—  The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated port number. For these
pins, there are multiple pins that provide the same function for the same channel. Use the extended port function register
(EPFR) to select the pin.
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Pin No

LQFP-64 | LQFP-80

LQFP-100

QFP-100

Pin name

I/O circuit
type

Pin state
type

54

32

P12

ANO2

SOT1_1
(SDA1_1)

IC00_2

55

33

P13

ANO3

SCK1_1
(SCL1_1)

IC01_2

RTCCO_1

SUBOUT _1

38
46

56

34

P14

ANO4

IC02_2

INTO3_1

SINO_1

39
47

57

35

P15

ANO5

IC03_2

SOT0_1
(SDAO_1)

58

36

P16

ANOG6

SCKO_1
(SCLO_1)

40 49

59

37

P17

ANO7

SIN2_2

INTO4_1

41 50

60

38

AVCC

42 51

61

39

AVRH

43 52

62

40

AVSS

44 53

63

41

P18

ANO8

SOT2_ 2
(SDA2_2)

45 54

64

42

P19

ANO09

SCK2_2
(SCL2_2)
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Pin : . i Pin No
function Pin name Function description LOFP-64 | LOFP-80 | LQFP-100 | QFP-100
Multi- SIN5_0 Multi-function serial interface ch.5 input | 60 76 96 74
function g5 pin - - 15 93
Serial =
5 SOT5 0 Multi-function serial interface ch.5 output
(SDA5_0) pln_. - N 59 75 95 73
This pin operates as SOT5 when it is
used in a UART/CSIO (operation modes
SOT5_2 0 to 2) and as SDA5 when it is used in - - 16 94
(SDAS_2) an 12C (operation mode 4).
SCK5_0 Multi-function serial interface ch.5 clock
This pin operates as SCK5 when it is
used in a UART/CSIO (operation modes
SCK5_2 0to 2) and as SCL5 when itis used in - - 17 95
(SCL5_2) an 12C (operation mode 4).
Multi- SIN6_0 Multi-function serial interface ch.6 input | - 5 S 83
function  "q)N6_1 pin 8 12 12 90
Serial =
6 SOT6_0 Multi-function serial interface ch.6 output ) 5 6 84
(SDA6_0) | PN .
This pin operates as SOT6 when it is
used in a UART/CSIO (operation modes
SOT6_1 0 to 2) and as SDA6 when it is used in 7 11 11 89
(SDA6_1) an 12C (operation mode 4).
SCK6 0 Multi-function serial interface ch.6 clock
- /0 pin. - 7 7 85
(SCL6_0) P .
This pin operates as SCK6 when it is
used in a UART/CSIO (operation modes
SCK6_1 0to 2) and as SCL6 when itis used in 6 10 10 88
(SCL6_1) an 12C (operation mode 4).
Multi- SIN7_1 Multi-function serial interface ch.7 input | 27 35 45 23
‘;J:r‘i:glon SIN7_2 pin 61 77 97 75
7 Multi-function serial interface ch.7 output
SOT7 1 _ p
(SDA7_1) plr!. . N 26 34 44 22
This pin operates as SOT7 when it is
used in a UART/CSIO (operation modes
SOT7_2 0 to 2) and as SDA7 when it is used in 62 78 08 76
(SDAT7_2) an 12C (operation mode 4).
SCK7_1 Multi-function serial interface ch.7 clock
This pin operates as SCK7 when it is
used in a UART/CSIO (operation modes
SCK7_2 0to 2) and as SCL7 when itis used in 63 79 99 77
(SCL7_2) an 12C (operation mode 4).
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X1A

Type Circuit Remarks
C » Open drain output
@o >o Digital input * CMOS level hysteresis input
} Digital output
D It is possible to select the sub oscillation /

Pull-up
resistor

P-ch }7

P-ch }7Digital output

X0A

N-ch }7 Digital output

Pull-up resistor control

% Digital input

Standby mode control

Clock input
Feedback

resistor

Standby mode control

Digital input

Standby mode control

Pull-up

Digital output

&
resistor
R
P-ch }7 p-ch }7 Digital output

Pull-up resistor control

GPIO function
When the sub oscillation is selected.
* Oscillation feedback resistor
: Approximately 5 MQ
» With standby mode control

When the GPIO is selected.

* CMOS level output.

* CMOS level hysteresis input
» With pull-up resistor control
» With standby mode control

* Pull-up resistor
: Approximately 50 kQ

* lon=-4 mA, lo.=4 mA
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Static Electricity
Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following precautions:

1. Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation may be
needed to remove electricity.

2. Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance (on the level of 1
MQ).

Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

4. Ground all fixtures and instruments, or protect with anti-static measures.
5. Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.

w

6.3 Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.

For reliable performance, do the following:
1.  Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.

2. Discharge of Static Electricity

When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

3. Corrosive Gases, Dust, or Oil

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If
you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, Including Cosmic Radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.

5. Smoke, Flame

CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices
begin to smoke or burn, there is danger of the release of toxic gases.

Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.
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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 4.7uF would be recommended for this series.

"L
Device C

VSS

GND

Mode pins (MDO, MD1)

Connect the MD pin (MDO, MD1) 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.

Notes on power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter, connect AVCC = VCC and AVSS = VSS.

Turning on: VCC — AVCC — AVRH
Turning off: AVRH — AVCC — 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.
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8. Block Diagram

MBO9A1AON Series

MBO9AF1A1/1A2
(
TRSTX,TCK,
TDI,TMS ROM
TDO € SWJ-DP ’ Table
Cortex-M3 Core | [¢ > Flash I/F On-Chip
@20MHz(Max) < Flash
D€ > % Security 64/128Kbyte
NVIC | ¢ le R S
€ >
=t SRAM1
>3 12/16Kbyte
3 @
Watchdog Timer ¢ 3 & T
(Software) %§ ?_)
s 2 >
Clock Reset @ § 8
Generator Qg =
INITX = 2
Watchdog Timer %
(Hardware) <
Ccsv
\_ CLKT T
_—— e o — - W
ig ~ If "ézlgl PLL Source Clock
€
XO0A I Sub CR CR
xin ef—f Osc | amHz | 100kHz |
|
CROUT €
[N ——
AveC _—— (—){ Deep Standby Ctrl }( WKUPX
AVSS.AVRH | 12-bit A/D Converter |
Power On
AN 1> Reset
. -
ADTG | LVD Citrl L —| LVD
N
|
Regulator C
-bi IRQ-Monitor
~ ~
) T I
TIOAX € Base Timer g g
TIOBX 132?3?;?1/ % % HDMI-CEC/
) g g K—> Remote Receiver |¢ 9 CECx
N = < Control
——=—=C 2 2 R
| ([ AD Actvation |\ | 2 < H Real Time Clock | > RCCO
| Compare | Q 3 9 SUBOUT
1ch.
o | | c | g g External Interrupt |, INTs
X B ||a 16-bit Input Capture | | P n € Controller N NMIX
4ch. & % 16-pin + NMI N
| | 16-bit FreeRun Ti % %
-bit FreeRun Timer
FRCKO <
| | 3ch. | | < k—  wmobEcm ¢ "oy
16-bit Output
| | Compare | | g(l’:v
N I| 6ch. | | e—>s GPIO PIN-Function-Ctrl >
RTOOx € ] Waveform Generator | Pxx
N | 3ch.
| ~ — —— — | i . € SCKx
| | Multi-Function ) SINX
-bi . A3
IGTRG 16 EE;PG ¢ 3 Seg(l;l IF $ SOTx
| | HW flow control(ch.4)* N g:zj
— ’

Multi-Function Timer x1
~—

*: For the MB9AF1A1L and MBOAF1A2L, Multi-function Serial Interface does not support hardware flow control in these products.
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9. Memory Size
See Memory size in Product Lineup to confirm the memory size.

10.Memory Map

Memory Map (1)

Peripherals Area
-- Ox41FF_FFFF
OXFFFF_FFFF ‘.’
Reserved !
0XE010_0000
Cortex-M3 Private ! Reserved
0xE000_0000 Peripherals ’[
R : 0x4003_C000
! 0x4003_B000 RTC
0x4003_9000 REEEE
0x4003_8000 MFS
0x4400_0000 !
32Mbytes 0x4003_6000 Reserved
0x4200_0000 Bit band alias ! 0x4003_5000 LVD/DS mode
o HDMI-CEC/
Peripherals 0x4003_4000| Remote Control Receiver|
0x4000_0000 0x4003_3000 GPIO
N 0x4003_2000 Reserved
Reserved 0x4003_1000 Int-Req.Read
0x2400_0000 \ 0x4003_0000 EXTI
32Mbytes v 0x4002_F000 Reserved
0x2200_0000 Bit band alias 0x4002_E000 CR Trim
\ Reserved
| 0x4002_9000
Reserved 0x4002_8000 D/IAC
L 0x4002_7000 A/DC
\ 0x4002_6000 Reserved
__ 0x2008_0000 ' 0x4002_5000 Base Timer
0x2000_0000 SRAM1 0x4002_4000 PPG
Reserved “. Reserved
0x0010_0008 0x4002_1000
See "e Memory Map (2)" 0x0010_0000|  Security/CR Trim | 0x4002_0000 MFT unit0
for the memory size H
details. ‘\‘
Flash .‘ Reserved
\ 0x4001_3000
_ 0x0000_0000 L 0x4001_2000 SW WDT
! 0x4001_1000 HW WDT
' 0x4001_0000 Clock/Reset
\ 0x4000_1000 REEEY
‘= 0x4000_0000 Flash I/F
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Power-on Device Run
o reset or INITX internal mode or Timer mode, Deep Standby RTC mode | Return from
S low-voltage | input reset Sleep RTC mode, or or Deep Standby Stop [Deep Standby
= detection state state mode Stop mode state mode state mode state
2| Function | state state
©| group Power Power
2 supply Power supply stable | supply | Power supply stable Power supply stable Powset;gijepply
= unstable stable
o - INITX=0[ INITX=1 [INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
GPIO
Resource selected. GPIO selected
selected Internal input
. . _— — i- fixed at 0 .
Hi-Z / Hi-Z / Maintain |Maintain :_r|lltezrr/1al Hi-Z /
H Hi-Z Input Input previous |previous inout fixed Output Internal input
enabled |enabled |state state P maintains fixed at 0 .
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at 0
NMIX Setting Setting Setting '\12'\23'2
selected |disabled disabled |disabled State
intai intai i- GPIO selected
Resource Maln_taln Maln_taln _ WKUP input Hi-zZ / _
| |other than Hi-Z / Hi-Z / previous |previous Hi-Z / enabled WKUP input
above ) - - state state Internal enabled
selected |MIZ :ennp;btle q :annpgjkfle d input fixed
GPIO at0 Maintain
selected previous state
izl Wizl |2 iz Hi-Z /
Internal  |Internal inobut Internal Internal Hi-Z / Hi-Z / Hi-Z /
Analog input fixed |input fixed fiXF()i‘d ato input fixed |input fixed |Internal input |Internal input|Internal input
input Hi-Z ato/ at0/ at0/ at0/ fixedat0/ |fixedatO/ |fixedatO/
selected Analog Analog Analo Analog Analog Analog input |Analog input |Analog input
input input input 9 input input enabled enabled enabled
enabled |enabled er?abled enabled enabled
3 Resource GPIO
other than selected_ GPIO selected
above Internal input
selected o L i- fixed at O .
. . . Maintain |Maintain Hi-Z | Hi-Z /
Setting Setting Setting : : Internal Output ;
. . . previous |previous |. : e Internal input
disabled disabled |disabled state state input fixed |maintains fixed at 0
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at O
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Power-on Device Run
o reset or INITX internal mode or Timer mode, Deep Standby RTC mode | Return from
S low-voltage | input reset Sleep RTC mode, or or Deep Standby Stop [Deep Standby
= detection state mode Stop mode state mode state mode state
2| Function | state state state
©| group Power Power
2 supply Power supply stable | supply | Power supply stable Power supply stable Powset;gijepply
= unstable stable
o - INITX=0] INITX=1 |INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Hi-z/  |Hi-Z/ ::]'tezr r/] o |HZ Hi-Z /
Internal  |Internal inout Internal Internal Hi-zZ / Hi-zZ / Hi-Z /
Analog input fixed |input fixed fix?ad ato input fixed |input fixed |Internal input |Internal input|Internal input
input Hi-Z ato/ at0/ ato/ at0/ fixedat0/ |fixedatO/ |fixedatO/
selected Analog Analog Analo Analog Analog Analog input |Analog input |Analog input
input input inout 9 input input enabled enabled enabled
enabled |enabled er?abled enabled enabled
E:t(;erms{ Maintain
previous
crabled sae (PO,
selected GPIO selected
Resource Internal input
other than N~ — fixed at O .
above Setting Setting  |Setting Maintain | Maintain :-"t zl Linput
lected |disabled |disabled |disabled |Previous |previous . rerma’ pu
€ state state Internal Outout fixed at O
utpu
input fixed |maintains
GPIO ato previous Maintain
selected state / previous state
Internal input
fixed at 0
izl Wizl |2 iz Hi-Z /
Internal  |Internal inout Internal Internal Hi-zZ / Hi-zZ / Hi-zZ /
Analog input fixed |input fixed fix[:ad ato input fixed |input fixed |Internal input |Internal input|Internal input
input Hi-Z ato/ at0/ at0/ at0/ fixedat0/ |fixedatO/ |fixedatO/
selected Analog Analog Analo Analog Analog Analog input |Analog input |Analog input
input input inout 9 input input enabled enabled enabled
enabled |enabled erf)abled enabled enabled
WKUP :_r|llt-ezrr/1al WKUP input |2/
enabled input fixed |enabled P | wkup input
ato enabled
L E\?;?:SS: Maintain
previous GPIO selected
enabled state GPIO
selected Maintain | Maintain selected
Resource S.etting S.etting S_etting previous |previous I_nternal input
thoirethan disabled disabled |disabled state state fixed at 0 Hi-Z /
. Internal input
selected Hi-z / fixed at 0
Internal Output
input fixed |maintains
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at "0"
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Power-on Device Run
o reset or INITX internal mode or Timer mode, Deep Standby RTC mode | Return from
S low-voltage | input reset Sleep RTC mode, or or Deep Standby Stop [Deep Standby
= detection state state mode Stop mode state mode state mode state
2| Function | state state
©| group Power Power
2 supply Power supply stable | supply | Power supply stable Power supply stable Powset;gijepply
= unstable stable
o - INITX=0] INITX=1 |INITX=1 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1 SPL=0 SPL=1 -
Mode Input Input Input Input Input Input Input Input Inout enabled
input pin  [enabled enabled |enabled enabled |enabled enabled enabled enabled P
GPIO Setting Setting Setting Mrzl\?ii)allrs] Mrzl\?iz)ﬂg Hi-Z / input Mrzlvnitoallg Hi-Z / input | Maintain
selected |disabled disabled |disabled |P P enabled P enabled previous state
state state state
. . . Maintain [Maintain  |Maintain  |Maintain Maintain .
CEC S.ettmg S.ettmg S.ettlng previous |previous |previous |previous previous Malr!taln
enabled |disabled disabled |disabled previous state
state state state state state
Resource GPIO
other than selected
above Internal input GPIO selected
Q selected Hi-Z / fixed at O
Hi-Z / Hi-Z / Maintain |Maintain Hi-Z /
. . . Internal Output .
Hi-Z Input Input previous |previous | ut fixed R Internal input
enabled |enabled |state state P maintains | fiyaq at 0 .
GPIO at0 previous Maintain
selected state / previous state
Internal input
fixed at O
cec [setng [seung |senng |VanOn [Wanien fuemeln |anan - anan  luanan
enabled |disabled disabled |disabled [P P P P P previous state
state state state state state
Hi-Z | Hiz/
WKUP Internal WKUP input .
. : WKUP input
enabled input fixed |enabled enabled
Setting Setting | Setting at0
External |disabled disabled |disabled .
interrupt Maln_taln
enabled previous GPIO GPIO selected
state
R |selected o S selected
R Maintain |Maintain Internal input
tt;sm:rr]ce previous |previous fixed at 0 P
other than state state Hi-Z /
above Internal input
selected Hi-Z / Hi-Z / :‘"t'Z/ | fixed at 0
Hi-Zz Input Input irr: ?thnf?xed Ou‘Fput_
enabled |enabled P maintains o
GPIO ato previous Maintain
selected state / previous state
Internal input
fixed at 0
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12.Electrical Characteristics

12.1 Absolute Maximum Ratings

Rating )
Parameter Symbol Min Max Unit Remarks
Power supply voltage*'*? Vce Vss - 0.5 Vss + 6.5 Y,
Analog power supply voltage*1*3 AVce Vss - 0.5 Vss + 6.5 Y,
Analog reference voltage***3 AVRH Vss - 0.5 Vss + 6.5 Y
Vee + 0.5
Input voltage*! Vi Vss-03 (£6.5V) v
Vss - 0.5 Vss + 6.5 \Y, 5V tolerant

Analog pin input voltage** Via Vss-0.5 A(\;Cg; 3)5 v
Output voltage*! Vo Vss-0.5 \(/SC%EQ/)S v
L level maximum output current** loL - 10 mA
L level average output current*® loLav - 4 mA
L level total maximum output current dloL - 100 mA
L level total average output current*® Y loLav - 50 mA
H level maximum output current** loH - -10 mA
H level average output current*® loHav - -4 mA
H level total maximum output current > lon - - 100 mA
H level total average output current*® > lonav - -50 mA
Power consumption Po - 400 mw
Storage temperature Tst6 -55 + 150 °C

*1: These parameters are based on the condition that Vss = AVss =0 V.

*2: Vee must not drop below Vss - 0.5 V.

*3: Be careful not to exceed Vcc + 0.5V, for example, when the power is turned on.

*4: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

*5: The average output current is defined as the average current value flowing through any one of the corresponding pins for a 100
ms period.

*6: The total average output current is defined as the average current value flowing through all of corresponding pins for a 100 ms.

WARNING:

—  Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or
temperature) in excess of absolute maximum ratings.
Do not exceed any of these ratings.
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12.2 Recommended Operating Conditions

(Vss = AVss = 0.0V)

Value
Parameter Symbol Conditions Min Max Unit Remarks
Power supply voltage Vce - 1.8 5.5 \%
Analog power supply voltage AVcc - 1.8 5.5 \% AVce = Vee
Analog reference voltage AVRH - 2.7 AVce \Y AVec22.7V
AVcc AVcc <2.7V
Smoothing capacitor Cs - 1 10 WF | For built-in Regulator *
LQDO064,
LQG064,
Operatin LQHO080,
Tepmpera?ure L8J080, Ta i -40 85 C
LQI100,
PQH100

*. See C Pin in Handling Devices for the smoothing capacitor.

WARNING:

—  The recommended operating conditions are required in order to ensure the normal operation of the semiconductor device. All
of the device's electrical characteristics are warranted when the device is operated under these conditions.
Any use of semiconductor devices will be under their recommended operating condition.
Operation under any conditions other than these conditions may adversely affect reliability of device and could result in device
failure.
No warranty is made with respect to any use, operating conditions or combinations not represented on this data sheet. If you
are considering application under any conditions other than listed herein, please contact sales representatives beforehand.
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12.4.11 1?C Timing

(Vec = 1.8V 10 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

- Standard-mode Fast-mode .
Parameter Symbol Conditions Min Max Min Max Unit Remarks

SCL clock frequency fscL 0 100 0 400 kHz
(Repeated) START condition
hold time tHDSTA 4.0 - 0.6 - MS
SDA{ — SCL{
SCL clock L width tLow 4.7 - 1.3 - S
SCL clock H width tHIGH 4.0 - 0.6 - us
(Repeated) START condition
setup time tsusta 4.7 - 0.6 - us
SCLT - SDAY CL =50 pF,
ggtfnggAe 1 tHDDAT R = (Vellou) 0 3.45%2 0 0.9*® us
:gtf: ie%u_p)tlsnéel_ 2 tsupar 250 - 100 - ns
g-cr:??\ (i))nsdgleq\setUp time tsusto 4.0 - 0.6 - us
Bus free time between
STOP condition and tsur 4.7 - 1.3 - uS
START condition
Noise filter tsp - 2 teyep™ _ 2 toyep™ _ ns

*1: R and Cv. represent the pull-up resistor and load capacitance of the SCL and SDA lines, respectively.
Vp indicates the power supply voltage of the pull-up resistor and lov indicates VoL guaranteed current.

*2: The maximum tHopar must satisfy that it does not extend at least L period (tLow) of device's SCL signal.

*3: A Fast-mode I1°C bus device can be used on a Standard-mode I12C bus system as long as the device satisfies the requirement of
tsupat = 250 ns.

*4: tcyep is the APB bus clock cycle time.
About the APB bus number which I2C is connected to, see Block Diagram in this data sheet.
To use Standard-mode, set the APB bus clock at 2 MHz or more.
To use Fast-mode, set the APB bus clock at 8 MHz or more.

— Ar T T
SDA 3 / T >< _____ 3 / - 1 y
trow far o tour
SCL N /j N
S -« o BN —»
tHpsTA thooar  then tHosTA tsp tsusto
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Operation example of return from Low-Power consumption mode (by internal resource interrupt*)

Internal
resource
interrupt

Interrupt factor

Active
accept

[

. |

! tient I
: Interrupt factor
[ clear by CPU
[
[
[

CPU
Operation Start

*: Internal resource interrupt is not included in return factor by the kind of Low-Power consumption mode.

Notes:

—  The return factor is different in each Low-Power consumption modes.
See Chapter 6: Low Power Consumption Mode and Operations of Standby Modes in FM3 Family
Peripheral Manual.

—  When interrupt recoveries, the operation mode that CPU recoveries depend on the state before
the Low-Power consumption mode transition. See Chapter 6: Low Power Consumption Mode in
FM3 Family Peripheral Manual.
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Package Type

Package Code

LQFP 100

LQI100

Do

ol

oyl o
75 = 51 51 == 75
ARAAAAAAAAAAGAAAARAAAAAAA AARAAAAAAAAAAAAAAAAARAAAA
| £ = | & = = | e
= = A i = o B
A = = = =
= A = = =
100 O S=PN 26 == =100
UEEREEEEEEEE EEEEEREERELL [EEEEEEEEEERE EEEREEREETL]: M——
Slon[c[as]o] BOTTOM VIEW
—{l—0b &
TOP VIEW
A
SEE DETAIL A
A

I AT

\ A 0~8u A
TN SEATING

A

SIDE VIEW

SYMEBOL DIMENSIONS
MIN. |NOM. | MAX.
A — | — [ 170
AL 000 | — [ 020
b 015 | — | 027
009 | — [020

D 16.00 BSC

D1 14.00 BSC

e 0.50 BSC

E 16.00 BSC

E1 14.00 BSC
L 045 | 060 |0.75
L1 030 | 050 [0.70

PLANE \ _' c—
u wh .|

L SECTION A-A’

DETAIL A

NOTES :

1. ALL DIMENSIONS ARE IN MILLIMETERS.

QDATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.

ADATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.

ATO BE DETERMINED AT SEATING PLANE C.

&DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
ALLOWABLEPROTRUSION IS 0.25mm PRE SIDE.

DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
AT DATUM PLANE H.

DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.

AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.

DIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

HESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD

BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 IS DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-11500 **

PACKAGE OUTLINE, 100 LEAD LQFP
14.0X14.0X1.7 MM LQI100 Rev**
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