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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®-M3
32-Bit Single-Core
40MHz

CSIO, EBI/EMI, I2C, LINbus, UART/USART, USB
LVD, POR, WDT

36

64KB (64K x 8)

FLASH

8K x 8

2.7V ~ 5.5V

A/D 8x12b; D/A 1x10b
Internal

-40°C ~ 105°C (TA)
Surface Mount
48-LQFP

48-LQFP (7x7)
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MBOA420L Series

2. Packages
Product name MB9AF421K MBOAF421L

Package

LQFP: LQA048 (0.5 mm pitch) O -
QFN: WNYO048 (0.5 mm pitch) @) -
LQFP:  LQCO052 (0.65 mm pitch) o) -
LQFP: LQDO064 (0.5 mm pitch) - o
LQFP: LQG064 (0.65 mm pitch) - o
QFN: WNSO064 (0.5 mm pitch) - o

O: Supported

Note:

—  See Package Dimensions for detailed information on each package.
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Type Circuit Remarks
B « CMOS level hysteresis input
* Pull-up resistor
: Approximately 50 kQ
Pull-up resistor
{bo {>o Digital input
C * Open drain output
iyital i + CMOS level hysteresis input
{bo {>o Digital input
N-ch I Digital output
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Page 25 of 90



A
W

CYPRESS

EMBEDDED IN TOMORROW

MBOA420L Series

-
Type Circuit Remarks
D It is possible to select the sub
oscillation / GPIO function
Pull-up o )
resistor When the sub oscillation is selected.

X1A

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
Pull-up Standby mode control

Digital output

resistor
R
p-ch }7 p.ch }7 Digital output

Pull-up resistor control

» 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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Type Circuit Remarks

G * CMOS level output

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

* Pull-up resistor
: Approximately 50 kQ

P-ch }—— P-ch }f Digital output * lon=-12 MA, lo.= 12 mA
« +B input is available

N-ch }f Digital output

R
L———Pull-up resistor control
%igital input
Standby mode control
H + CMOS level output
+ CMOS level hysteresis input
* 5V tolerant
» With pull-up resistor control
» With standby mode control
P-ch F Digital output * Pull-up resistor
: Approximately 50 kQ
* lon=-4 mA, lo.=4 mA
h + Available to control PZR registers.
Only P51, P52.
« When this pin is used as an I1°C
N-ch Digital output - > b
° F gl outpu pin, the digital output
R P-ch transistor is always off

Pull-up resistor control

%Digital input

Standby mode control
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MBOA420L Series

J p——> Digital input
Standby mode control

Type Circuit Remarks
K * CMOS level output
* CMOS level hysteresis input
» With input control
» Analog output
» With pull-up resistor control
P-ch }» Digital output + With standby mode control
* Pull-up resistor
: Approximately 50 kQ
e * lon=-4mA, lo. =4 mA
» When this pin is used as an
N-ch Dlgltal output 12C pin, the digital output
P-ch transistor is always off
R L Pull-up resistor control
/\/\/\/ %Dlgltal input
Standby mode control
Analog output
L * CMOS level output

CMOS level hysteresis input
+ With standby mode control
* lon=-4 mA, lo.=4 mA
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Precautions Related to Usage of Devices
Cypress 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 Cypress' 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 Cypress
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.

Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed
or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

Lead-Free Packaging
CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction strength
may be reduced under some conditions of use.

Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption of
moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel, reducing
moisture resistance and causing packages to crack. To prevent, do the following:

1. Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

2. Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

3. When necessary, Cypress packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

4. Avoid storing packages where they are exposed to corrosive gases or high levels of dust.

Baking
Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition: 125°C/24 h
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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.

3. 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.

Ground all fixtures and instruments, or protect with anti-static measures.

Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.

ok~

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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8. Block Diagram

MBOA420L Series

X1 2,
> RX1_2

INTX

NMIX

MDO,

MD1
POx,
P1x,

(N
7

SCKx

SINX

MB9AF421K/L
TRSTX,TCK, (" )
TDI,TMS
D0 € SWJ-DP
ROM Table
Cortex-M3 Core
@40MHz (Max) ~
[nvic| . z
ys )
<
. SRAM1
3 4 4 Kbytes
Dual-Timer H =3
s & T
WatchDog Timer >
Flash I/F
(Software) 'HE; § :E) 5| On-Chip Flash
Clock Reset [ g
<2 =
N Generator 0 Q =
INIT; ? T Q §
WatchDog Timer < &
(Hardware)
\_ CLKT J
— i I J—
X0 + Main Source clock1
Vg | PLL
X1€ Osc I
XOA i Sub CR CR
x1A€ Osc | 4MHz | 100kHz I @
crouT ¢—4 e
AVCC - o= CAN
avss——>" 3 z®
AVRH, | 12-bit A/D Converter [
AVRL -
g —
ADTG_x=1 —_— — ——
W 10-bit D/A Converter CAN Prescaler Power-On
X 1units Reset
TIoAx€ Base Timer LVD Ctrl LVD
16-bit8ch./ = = Requlat
TIOBx -bi egulator
32-bitach. é é IRQ - Monitor
Q o
’ ~ < N
S —— X P
T s s H Real -Time Colck
A/D Activation = NG
Comparelch. m a
% % External Interrupt
16-bit Input Capture = = Controller
Ico: 3ch. g g 19 pin + NMI
he] el
_bi - i @ @
FRCKx 16-bit Free-run Timer o o MODE-Ctrl
3ch. o %
< !
16 - bit Output % %
Compare6ch. < < GPIO PIN-Function-Ctrl
DTTIOX Waveform Generator
RTOOx€ 3ch.
E Multi - function Serial | /F
- 4ch.
IGTRG,. 16- bit PPG (without FIFO ch.0/1/3/5)
3ch.
Multi -function Timer

> soTx

5 RTCCO_x,
7 SUBOUT _y
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9. Memory Size

See Memory size in Product Lineup to confirm the memory size.

10.Memory Map
Memory Map (1)

MBOA420L Series

See " « Memory Map
(2)" for the memory size
details.

OXFFFF_FFFF

0xE010_0000

0xE000_0000

0x6000_0000

0x4400_0000
0x4200_0000
0x4000_0000
0x2400_0000
0x2200_0000
0x2008_0000
0x2000_0000
Ox1FF8_0000
0x0020_8000
0x0020_0000

0x0010_0008
0x0010_0000

0x0000_0000

Reserved

Cortex-M3 Private

Peripherals

Reserved

Reserved

32Mbytes
Bit band alias

Peripherals

Reserved

32Mbytes
Bit band alias

Reserved

SRAM1

Reserved

Reserved

Reserved

Reserved

Security/CR Trim

Flash

-- OX41FF_FFFF

1
1
1
1
1
1
1
1
1
1
'
1
'
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
'
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
1
1
1
1
1
1
1

0x4006_4000
0x4006_3000

0x4006_1000
0x4006_0000
0x4005_0000
0x4004_0000
0x4003_C000
0x4003_B000
0x4003_A000
0x4003_9000
0x4003_8000
0x4003_7000
0x4003_6000
0x4003_5800
0x4003_5000
0x4003_4000
0x4003_3000
0x4003_2000
0x4003_1000
0x4003_0000
0x4002_F000
0x4002_EO000
0x4002_9000
0x4002_8000
0x4002_7000
0x4002_6000
0x4002_5000
0x4002_4000

0x4002_1000
0x4002_0000

0x4001_6000
0x4001_5000

0x4001_3000
0x4001_2000
0x4001_1000
0x4001_0000

0x4000_1000
_ 0x4000_0000

Peripherals Area

Reserved

CAN ch.1

Reserved

Reserved

Reserved

Reserved

Reserved

RTC

Reserved

Reserved

MES

CAN Prescaler

Reserved

Reserved

LVD

Reserved

GPIO

Reserved

Int-Req.Read

EXTI

Reserved

CR Trim

Reserved

D/AC

A/DC

Reserved

Base Timer

PPG

Reserved

MFT unit0

Reserved

Dual Timer

Reserved

SW WDT

HW WDT

Clock/Reset

Reserved

Flash I/F
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11.Pin Status in Each CPU State

The terms used for pin status have the following meanings.
HINITX=0
This is the period when the INITX pin is the L level.
HINITX=1
This is the period when the INITX pin is the H level.
ESPL=0
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to O.
BSPL=1
This is the status that the standby pin level setting bit (SPL) in the standby mode control register (STB_CTL) is set to 1.
HIinput enabled
Indicates that the input function can be used.
Hinternal input fixed at 0
This is the status that the input function cannot be used. Internal input is fixed at L.
WHi-Z
Indicates that the pin drive transistor is disabled and the pin is put in the Hi-Z state.
M Setting disabled
Indicates that the setting is disabled.
EMaintain previous state

Maintains the state that was immediately prior to entering the current mode.
If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

B Analog input is enabled
Indicates that the analog input is enabled.
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*7:
» See List of Pin Functions and I/O Circuit Type about +B input available pin.
» Use within recommended operating conditions.
» Use at DC voltage (current) the +B input.
» The +B signal should always be applied a limiting resistance placed between the +B signal and the device.
» The value of the limiting resistance should be set so that when the +B signal is applied the input current to the device pin does
not exceed rated values, either instantaneously or for prolonged periods.
» Note that when the device drive current is low, such as in the low-power consumption modes, the +B input potential may pass
through the protective diode and increase the potential at the VCC and AVCC pin, and this may affect other devices.
» Note that if a +B signal is input when the device power supply is off (not fixed at 0 V), the power supply is provided from the
pins, so that incomplete operation may result.
* The following is a recommended circuit example (I/O equivalent circuit).
Protection Diode
VCC VCC
N P-ch
Limiting _/j -
. ° Digital output
+B input (OV to 16V) VW wn P
Digital input
R
AVcc
Analog input
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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12.3 DC Characteristics
12.3.1 Current Rating

(Vee = AVee = 2.7V 10 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C to + 105°C)

Pin . Value )
Parameter | Symbol hame Conditions Unit Remarks
Typ Max
CPU: 40 MHz,
Peripheral: 40 MHz 155 16 mA | *1,*5
Instruction on Flash
CPU: 40 MHz,
PLL Peripheral: the clock stops
10. A | *1, ™
Run mode NOP operation o 0.6 m ™0
Instruction on Flash
RUN CPU: 40 MHz,
mode lec Penphe_ral: 40 MHz 14 15 mA | *1
current Instruction on RAM
High-speed : . %2
CR liptl:/ Pﬂ"'r;]phr‘?rFal" 4hMHZ 17 | 30 | mA |n
RUN mode struction on Flas
VCC Sub CPU/ Peripheral: 32 kHz “
Run mode Instruction on Flash 63 900 WA 1,76
Low-speed . .
cr/ P PP 00k | g | g0 | |
Run mode structi S
PLL Peripheral: 40 MHz 9 12 mA | *1,*5
Sleep mode
High-speed
Slee CR Peripheral: 4 MHz*? 1 2.1 mA | *1
P Sleep mode
mode lccs Sub
current Peripheral: 32 kHz 58 880 MA | *1,76
Sleep mode
Low-speed
CR Peripheral: 100 kHz 71 890 MA | *1
Sleep mode

*1: When all ports are fixed.

*2: When setting it to 4 MHz by trimming.

*3: Ta=+25°C, Vcc=5.5V

*4: Ta=+105°C, Vcc=5.5V

*5: When using the crystal oscillator of 4 MHz(Including the current consumption of the oscillation circuit)
*6: When using the crystal oscillator of 32 kHz(Including the current consumption of the oscillation circuit)
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12.3.2 Pin Characteristics

(Vece = AVec = 2.7V 10 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol Pin name Conditions _ Value Unit | Remarks
Min Typ Max
CMOS
H level input hysteresis ) Vee x 0.8 . Vec+03 | V
voltage v input pin,
(hysteresis s MDO, MD1
input) 5V tolerant
input pin - Vce x 0.8 - Vss +5.5 \%
CMOS
L level input hyster§5|s - Vss - 0.3 - Vee x 0.2 \Y,
voltage v input pin,
(hysteresis s MDO, MD1
input) 5V tolerant ) } }
input pin Vss-0.3 Vce % 0.2 \%
Vec24.5V,
lon =-4 mA
4mA type on Ve - 0.5 - Vee Y,
Vec <45V,
H level lon =-2 mA
VoH
output voltage Vec 245V,
lon =-12 mA
12mA Vce - 0. - Vv Vv
type Vec <45V, cc-05 cc
lon=-8mA
Vcc 245V,
4mA type lo =4 mA Y, 0.4 v
yp Vec <45V, s '
L level v lo=2mA
output voltage o Vec 245V,
loL = 12 mA
12mA - .
type Vec <45V, Vss 0.4 \%
lo. =8 mA
Input leak
current e - - -5 - +5 pA
Pull-up Vec 245V 33 50 90
resistance Reu Pull-up pin kQ
value Vcc <45V - - 180
Other than
VCC,
Inout VSS,
o citance Ci AvCC, - - 5 15 pF
P AVSS,
AVRH,
AVRL
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CSIO (SPI =0, SCINV =1)

(Veec = 2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Parameter Symbol nzlrﬂe Conditions \,/CC <4sV \,/CC 245V Unit
Min Max Min Max

Baud rate - - - - 8 - 8 Mbps

Serial clock cycle time tscyc SCKx 4tcvep - Atcvep - ns
SCKx

SCK 1 — SOT delay time tsHowi ) -30 +30 -20 +20 ns
SOTx
SCKx | Master

SIN — SCK | setup time tivsLi , mode 50 - 30 - ns
SINX
SCKx

SCK | — SIN hold time tsLixi , 0 - 0 - ns
SINX

Serial clock L pulse width tsLsH SCKXx 2tcyep - 10 - 2tcyee - 10 - ns

Serial clock H pulse width tsHsL SCKx tcyer + 10 - tcyep + 10 - ns
SCKx

SCK 1t — SOT delay time tsHove , - 50 - 30 ns
SOTx
SCKx

SIN — SCK | setup time tivsLe , Slave mode 10 - 10 - ns
SINX
SCKXx

SCK | — SIN hold time tsLixe ; 20 - 20 - ns
SINX

SCK falling time te SCKx - 5 - 5 ns

SCK rising time tr SCKXx - 5 - 5 ns

Notes:
—  The above characteristics apply to clock synchronous mode.

— tcvcpindicates the APB bus clock cycle time.
—  About the APB bus number which Multi-function serial is connected to, see Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance CL = 30 pF.
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CSIO (SPI =1, SCINV =0)

(Veec = 2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

Pin N Vec <45V Vec 245V .
Parameter Symbol name Conditions Min Max Min Max Unit
Baud rate - - - - 8 - 8 Mbps

Serial clock cycle time tscyc SCKx Atcyep - Atcyep - ns

SCK 1t — SOT delay time tsHow §g$§, -30 + 30 -20 +20 ns
. SCKX,

SIN — SCK | setup time tivsui SINX Master mode 50 - 30 - ns
. SCKX,

SCK |— SIN hold time tsLixi SINX 0 - 0 - ns
. SCKX,

SOT — SCK | delay time tsovLl 2tcvep - 30 - 2tcyep - 30 - ns
SOTx

Serial clock L pulse width tsLsH SCKXx 2tcyep - 10 - 2tcyer - 10 - ns

Serial clock H pulse width tsHsL SCKx tcyer + 10 - tcyep + 10 - ns
. SCKX,

SCK 1 — SOT delay time tsHovE SOTx - 50 - 30 ns

SIN — SCK | setup time tivsLe :ﬁ:\ﬁx Slave mode 10 - 10 - ns

SCK |— SIN hold time tsLxe SCKx, 20 - 20 - ns

SINX
SCK falling time tr SCKx - 5 - 5 ns
SCKrising time tr SCKx - 5 - 5 ns

Notes:
—  The above characteristics apply to clock synchronous mode.

—  tcver indicates the APB bus clock cycle time.
- About the APB bus number which Multi-function serial is connected to, see Block Diagram in this data sheet.

—  These characteristics only guarantee the same relocate port number.
For example, the combination of SCKx_0 and SOTx_1 is not guaranteed.

—  When the external load capacitance CL = 30 pF.
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3 tscyc R
SCK /1~ Von VoL VoH
 tsovw —* tsLovi
< VoH VoH
SOT VoL VoL
tivsHi ——»¢——————— tsHixi
ViH ViH
SIN Vi ViL
Master mode
tr tr
—> ——  fsysL —» |—— tsLsH
7V V
SCK ViL - " N Vi Vi
tsLove >
VoH —VoH
SOT VoL VoL
tivsHE ——»——— {sHIXE
ViH ViH
SIN Vi ViL
Slave mode

UART external clock input (EXT = 1)
(Vec =2.7V 10 5.5V, Vss = 0V, Ta = - 40°C to + 105°C)

. Value )
Parameter Symbol | Conditions - Unit Remarks
Min Max

Serial clock L pulse width tsLsH tcvep + 10 - ns
Serial clqck H pulse width tsHsL CL =30 pF tcyer + 10 - ns
SCK falling time te - 5 ns
SCKrising time tr - 5 ns

tr tr

—> | tsHsL — > | tsLsH —>

K ViH ViH
sc Vi Vi Vi
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12.5 12-bit A/D Converter

Electrical characteristics for the A/D converter

(Vee = AVec = 2.7V 10 5.5V, Vss = AVss = AVRL = 0V, Ta = - 40°C to + 105°C)

Pin Value .
Parameter Symbol name - Unit Remarks
Min Typ Max
Resolution - - - - 12 bit
Integral Nonlinearity - - - +20 +4.5 LSB
Differential Nonlinearity - - - +15 +25 LSB AVRH =
Zero transition voltage Vzr ANXX - +8 +15 mv |55y t; 55V
Full-scale transition Vest | ANxx - AVRH:8 | AVRH+15 | mV
voltage
*1 _ - >
Conversion time - - 0.8 HS | AVcc 245V
1.0%¢ - - Us | AVcc <45V
Sampling time*? ts - 0.24 - 10 us
Compare clock cycle*3 tcek - 40 - 1000 ns
State transition time to
. I tstr - - - 1.0 us
operation permission
Analog input capacity Cain - - - 9.7 pF
. . 1.5 AVcc =245V
Analog input resistor Rain - - - 52 kQ AVec <45V
Interchannel disparity - - - - 4 LSB
Analog port input leak ) ANXX ) . 5 uA
current
Analog input voltage - ANXX AVRL - AVRH
Reference voltage - AVRH 2.7 - AVee
9 AVRL AVss - AVss

*1: The conversion time is the value of sampling time (ts) + compare time (tc).

The condition of the minimum conversion time is the following.
AVcc 2 4.5V, HCLK=25 MHz sampling time: 240 ns, compare time: 560 ns
AVcc < 4.5V, HCLK=40 MHz sampling time: 300 ns, compare time: 700 ns
Ensure that it satisfies the value of the sampling time (ts) and compare clock cycle (tcck).
For setting of the sampling time and compare clock cycle, see Chapter 1-1: A/D Converter in FM3 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 Block Diagram.
The Base clock (HCLK) is used to generate the sampling time and the compare clock cycle.

*2: A necessary sampling time changes by external impedance.
Ensure that it sets the sampling time to satisfy (Equation 1).
*3: The compare time (tc) is the value of (Equation 2).
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Definition of 12-bit A/D Converter Terms

» Resolution: Analog variation that is recognized by an A/D converter.
* Integral Nonlinearity: Deviation of the line between the zero-transition point

(0b000000000000 «—— 0b000000000001) and the full-scale transition point
(Ob111111111110 «——  0b111111111111) from the actual conversion characteristics.

- 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 : _
OXEEE+  characteristics \ ------ — Ox(N+1)t Actual CONVETSION ;-
{1 LSB(N-1) + Vz1} characteristics
OXFFD" N ,"" H H
; Vst . : :
Ideal characteristics !
- : i (Actually- | o= oxN+ Neee- R RO :
= | : measured 5. \ :
5 : value) | 3 ; :
S 0x004+ et °
g (Actually-measured 8
= : <)
& 0x003 \ value) QOX(N-1) ;o e Vo
Actual conversion : : T (Actually-measured
: : . : : value)
o0x002 - characteristics : : VNT
i [++—Ideal characteristics (Actually-measured
0x001+ I 0x(N-2) T value)
Vzr (Actually-measured value) Actual conversion characteristics
AVRL AVRH AVRL AVRH
Analog input Analog input
. . - VWnT-{ILSBx (N-1)+V
Integral Nonlinearity of digital output N = v - { 1LS(B ) 21} [LSB]
. . . . - _ Vin+1T - VNT
Differential Nonlinearity of digital output N = — 1ss 1[LSB]
_ VEst - Vzr
1LSB = 4094
N: A/D converter digital output value.
Vzr:  Voltage at which the digital output changes from 0x000 to 0x001.
Vest:  Voltage at which the digital output changes from OxFFE to OxFFF.
Vnt:  Voltage at which the digital output changes from Ox(N - 1) to OxN.
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12.7.2 Interrupt of Low-Voltage Detection
(Ta=-40°Cto + 105°C)

Parameter Symbol Conditions - value Unit Remarks
Min Typ Max

Detected voltage VDL SVHI = 00011 2.58 2.80 3.02 V | When voltage drops
Released voltage VDH 2.67 2.90 3.13 V | When voltage rises
Detected voltage VDL SVHI = 00100 2.76 3.00 3.24 V | When voltage d.rops
Released voltage VDH 2.85 3.10 3.35 V | When voltage rises
Detected voltage VDL SVHI = 00101 2.94 3.20 3.46 V | When voltage drops
Released voltage VDH 3.04 3.30 3.56 V | When voltage rises
Detected voltage VDL SVHI = 00110 3.31 3.60 3.89 V | When voltage drops
Released voltage VDH 3.40 3.70 4.00 V | When voltage rises
Detected voltage VDL SVHI = 00111 3.40 3.70 4.00 V | When voltage drops
Released voltage VDH 3.50 3.80 4.10 V | When voltage rises
Detected voltage VDL SVHI = 01000 3.68 4.00 4.32 V | When voltage drops
Released voltage VDH 3.77 4.10 4.43 V | When voltage rises
Detected voltage VDL SVHI = 01001 3.77 4.10 4.43 V | When voltage drops
Released voltage VDH 3.86 4.20 4.54 V | When voltage rises
Detected voltage VDL SVHI = 01010 3.86 4.20 4.54 V | When voltage drops
Released voltage VDH 3.96 4.30 4.64 V | When voltage rises
\I;v\;g tsirt_sgmzatlon tivow - - - 8160 x tcyce* | s

tL.\r;E; detection delay tvopL ) ) ) 200 us

*: tcyep indicates the APB2 bus clock cycle time.
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12.8 Flash Memory Write/Erase Characteristics

12.8.1 Write / Erase time

MBOA420L Series

(Mcc = 2.7V t0 5.5V, Ta=- 40°C to + 105°C)

Value .
Parameter Unit Remarks
Typ Max
Sector erase time 0.3 0.7 s Includes write time prior to internal erase
Half word (16-bit) write time 16 282 us Not including system-level overhead time
Chip erase time 2.4 5.6 S Includes write time prior to internal erase

*: The typical value is immediately after shipment, the maximum value is guarantee value under 10,000 cycle of erase/write.

12.8.2 Write cycles and data hold time

Erase/write cycles (cycle) Data hold time (year) Remarks
1,000 20*
10,000 10*

*

At average + 85°C
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