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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.

Applications of "Embedded -
Microcontrollers"

Obsolete

F2MC-16LX

16-Bit

24MHz

CANbus, EBI/EMI, I2C, LINbus, UART/USART
DMA, LVD, POR, WDT
51

128KB (128K x 8)
FLASH

4K x 8

3.5V ~ 5.5V

A/D 15x8/10b
Internal

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

64-QFP (12x12)
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MB90350 Series
S

m PRODUCT LINEUP 3

Part Number

MB90F356A, MBOOF356TA, MB90F356AS, MB90F356TAS,
MB90F357A MB90F357TA MB90F357AS MB90F357TAS
Parameter
CPU F2MC-16LX CPU

System clock

On-chip PLL clock multiplier (x1, x2, x3, x4, x6, 1/2 when PLL stops)
Minimum instruction execution time : 42 ns (oscillation clock 4 MHz, PLL x 6)

ROM

Dual operation flash memory
64Kbytes : MB90F356A(S), MBO0OF356TA(S)
128Kbytes : MB9OF357A(S), MBOOF357TA(S)

RAM

4 Kbytes

Emulator-specific
power supply*!

Sub clock pin
(X0A, X1A)

No
(internal CR oscillation can be used as
sub clock)

Yes

Clock monitor
function

Low voltage/CPU
operation detection
reset

No Yes No

Operating
voltage range

3.5V to 5.5V : at normal operating (not using A/D converter)
3.5V to 5.5V : atusing A/D converter/Flash programming
3.5V to 5.5V : at using external bus

Operating —40 °C to +125 °C
temperature range
Package LQFP-64

2 channels

UART

Wide range of baud rate settings using a dedicated reload timer
Special synchronous options for adapting to different synchronous serial protocols
LIN functionality working either as master or slave LIN device

I2C (400 Kbps)

1 channel

A/D Converter

15 channels

10-bit or 8-bit resolution
Conversion time : Min 3 us includes sample time (per one channel)

16-bit Reload Timer
(4 channels)

Operation clock frequency : fsys/21, fsys/23, fsys/25 (fsys = Machine clock frequency)
Supports External Event Count function.

16-bit I/O Timer
(2 channels)

I/O Timer O (clock input FRCKO) corresponds to ICU 0/1.
I/O Timer 1 (clock input FRCK1) corresponds to ICU 4/5/6/7, OCU 4/5/6/7.

Signals an interrupt when overflowing.

Supports Timer Clear when a match with Output Compare (Channel 0, 4) .

Operation clock frequency : fsys, fsys/2t, fsys/22, fsys/23, fsys/24, fsys/25, fsys/28, fsys/27
(fsys = Machine clock frequency)

16-bit Output
Compare

4 channels

Signals an interrupt when 16-bit I/O Timer matches with output compare registers.
A pair of compare registers can be used to generate an output signal.

(Continued)




m PACKAGES AND PRODUCT CORRESPONDENCE

MB90350 Series
S

MBOOF351A (S) , MBOOF351TA (S)
MBOOF352A (S) , MBOOF352TA (S)

(10 mm[], 0.50 mm pitch)

MBIOVS40A MB9OF351 MB9OF356A (S) , MBIOF356TA (S)
Package 1o MBOOF351S | MBOOF357A (S) . MBIOF357TA (S)
g o MB9OF352 MB90351A (S) , MBI0351TA (S)
o MBOOF352S MB90352A (S) . MBI0352TA (S)
MB90356A (S) . MBI0356TA (S)
MB90357A (S) . MBI0357TA (S)
PGA-299C-A0L O X X
FPT-64P-M09 } o }
(12 mm[], 0.65 mm pitch)
FPT-64P-M23 } )
(12 mm[], 0.65 mm pitch)
FPT-64P-M24

*: This device is under development.

O :Yes, x :No

Note : Refer to “m PACKAGE DIMENSIONS” for detail of each package.
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m PIN DESCRIPTION

Pin No. Pin name | Circuit Function
LQFP64* type
46 X1 A Oscillation output pin
a7 X0 Oscillation input pin
45 RST E |Resetinput pin
P62 to P67 General purpose 1/O ports
AN2 to AN7 Analog input pins for A/D converter
3108 ppga(s),6(7),| !
8(9),A(B), Output pins for PPGs
C((D),E((F)
P50 General purpose 1/O port
9 AN8 (0] Analog input pin for A/D converter
SIN2 Serial data input pin for UART2
P51 General purpose 1/O port
10 AN9 | Analog input pin for A/D converter
SOT2 Serial data output pin for UART2
P52 General purpose 1/O port
11 AN10 | Analog input pin for A/D converter
SCK2 Serial clock 1/0O pin for UART2
P53 General purpose 1/O port
12 AN11 | Analog input pin for A/D converter
TIN3 Event input pin for reload timer3
P54 General purpose 1/O port
13 AN12 | Analog input pin for A/D converter
TOT3 Output pin for reload timer3
14, 15 P55, P56 | General purpose 1/O ports
AN13, AN14 Analog input pins for A/D converter
P42 General purpose I/O port
16 IN6 F Data sample input pin for input capture ICU6
RX1 RX input pin for CAN1
INTOR External interrupt request input pin for INT9
P43 General purpose 1/O port
17 IN7 F Data sample input pin for input capture ICU7
TX1 TX output pin for CAN1
P40, P4l F (?sg\i::aélspv%iﬁog?st(f?if grr;[z MB90V340A-101/103)
19, 20 XOA : Oscillation input pins for sub clock
X0A, X1A B X1A : Oscillation output pins for sub clock
(devices without S-suffix and MB90V340A-102/104)

(Continued)
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Pin No. icalli
Pin name Circuit Function
LQFP64* type
General purpose I/O ports. The register can be set to select whether to use
POO to PO7 . ; o L )
a pull-up resistor. This function is enabled in single-chip mode.
24 t0 31 ADOO to ADO7 G Input/output pins of external addyess data bus lower 8 bits. This function is
enabled when the external bus is enabled.
INT8 to INT15 External interrupt request input pins for INT8 to INT15
General purpose I/O port. The register can be set to select whether to use
P10 . . L . -
a pull-up resistor. This function is enabled in single-chip mode.
32 ADOS G Input/output pin for external bus address data bus bit 8.
This function is enabled when external bus is enabled.
TIN1 Event input pin for reload timerl
General purpose I/O port. The register can be set to select whether to use a
P11 . ) I o .
pull-up resistor. This function is enabled in single-chip mode.
33 G Input/output pin for external bus address data bus bit 9. This function is en-
ADO09 .
abled when external bus is enabled.
TOT1 Output pin for reload timerl
General purpose I/O port. The register can be set to select whether to use
P12 . . L L -
a pull-up resistor. This function is enabled in single-chip mode.
AD10 Input/output pin for external bus address data bus bit 10. This function is
34 N enabled when external bus is enabled.
SIN3 Serial data input pin for UART3
INT11R External interrupt request input pin for INT11
General purpose I/O port. The register can be set to select whether to use
P13 X . L T i
a pull-up resistor. This function is enabled in single-chip mode.
35 AD11 G Input/output pin for external bus address data bus bit 11.
This function is enabled when external bus is enabled.
SOT3 Serial data output pin for UART3
General purpose I/O port. The register can be set to select whether to use
P14 X . L T i
a pull-up resistor. This function is enabled in single-chip mode.
36 AD12 G Input/output pin for external bus address data bus bit 12.
This function is enabled when external bus is enabled.
SCK3 Clock input/output pin for UART3
General purpose /O port. The register can be set to select whether to use
P15 : . L e i
37 N a pull-up resistor. This function is enabled in single-chip mode.
AD13 Input/output pin for external bus address data bus bit 13.
This function is enabled when external bus is enabled.
General purpose I/O port. The register can be set to select whether to use
P16 . . L o -
38 G a pull-up resistor. This function is enabled in single-chip mode.
AD14 Input/output pin for external bus address data bus bit 14.
This function is enabled when external bus is enabled.

(Continued)
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Pin No. ircui
Pin name Circut Function
LQFP64* type
General purpose I/O port. The register can be set to select whether to use
P30 : . o N ;
a pull-up resistor. This function is enabled in single-chip mode.
54 ALE G Address latch enable output pin. This function is enabled when external bus
is enabled.
IN4 Data sample input pin for input capture ICU4
General purpose I/O port. The register can be set to select whether to use
P31 . . S e -
a pull-up resistor. This function is enabled in single-chip mode.
55 R’D G Read strobe output pin for data bus. This function is enabled when external
bus is enabled.
IN5 Data sample input pin for input capture ICU5
General purpose I/O port. The register can be set to select whether to use
P32 apull-up resistor. This function is enabled either in single-chip mode or with
the WR/WRL pin output disabled.
56 G Write strobe output pin for the data bus. This function is enabled when both
WR/WRL the external bus and the WR/WRL pin output are enabled. WRL is used to
write-strobe 8 lower bits of the data bus in 16-bit access. WR is used to
write-strobe 8 bits of the data bus in 8-bit access.
INT10R External interrupt request input pin for INT10
General purpose I/O port. The register can be set to select whether to use
P33 a pull-up resistor. This function is enabled either in single-chip mode, in
57 G external bus 8-bit mode or with the WRH pin output disabled.
Write strobe output pin for the 8 higher bits of the data bus. This function is
WRH enabled when the external bus is enabled, when the external bus 16-bit
mode is selected, and when the WRH output pin is enabled.
General purpose I/O port. The register can be set to select whether to use
P34 a pull-up resistor. This function is enabled either in single-chip mode or with
the hold function disabled.
58 HRQ G Hold request input pin. This function is enabled when both the external bus
and the hold function are enabled.
ouT4 Waveform output pin for output compare OCU4
General purpose I/O port. The register can be set to select whether to use
P35 a pull-up resistor. This function is enabled either in single-chip mode or with
the hold function disabled.
59 HAK G Hold acknowledge output pin. This function is enabled when both the
external bus and the hold function are enabled.
OouT5 Waveform output pin for output compare OCU5
General purpose 1/O port. The register can be set to select whether to use
P36 a pull-up resistor. This function is enabled either in single-chip mode or with
the external ready function disabled.
60 G Ready input pin. This function is enabled when both the external bus and
RDY .
the external ready function are enabled.
ouT6 Waveform output pin for output compare OCU6

(Continued)




(Continued)

MB90350 Series

Type

Circuit

Remarks

pull-up control

« CMOS level output
(lot =4 mA, lon = -4 mA)
¢ CMOS inputs (With the standby-time

F—— Pout input shutdown function)
< Automotive input (With the standby-time
input shutdown function)
Nout e TTL input (With the standby-time input
shutdown function)
N ) [: . CMOS inputs * Programmable pull-up resistor:
P approx. 50 kQ
._—D-l>o-— Automotive inputs
[> D—DO—— TTL input
"""""""""""""" Standby control for
input shutdown
* CMOS level output
P-ch
(lot =4 mA, lon = -4 mA)
Pout « CMOS inputs (With the standby-time
N-ch input shutdown function)
F——— Nout < Automotive input (With the standby-time
input shutdown function)
o « A/D analog input

_D)—DO—— CMOS inputs

— Automotive inputs

Standby control for
input shutdown

1 _
- }— Analog input
=

23
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This circuit does not operate in modes where CPU operation is stopped.

The CPU operation detection reset circuit counter is cleared under any of the following conditions.
* “0" writing to CL bit of LVRC register

* Internal reset

» Main oscillation clock stop

* Transit to sleep mode

* Transit to timebase timer mode and watch mode

19. Internal CR oscillation circuit

Value .
Parameter Symbol - Unit
Min Typ Max
Oscillation frequency fre 50 100 200 kHz
Osplll_atlon stabilization tstab L L 100 us
wait time

28
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m BLOCK DIAGRAMS
+ MB90V340A-101/102

X0 — >
XOA* —> Clock
RST —»| controller . 16LX CPU
X1 - | —
X1A* -
RAM <¢— |/O Timer 0 [<—— FRCKO
-————— |
30 Kbytes
Input
44— Capture [-—— IN7 to INO
8 channels
Output
——p Compare |— OUT7 to OUTO
8 channels
Prescaler .
l—————P| l————P
5 channels I/O Timer 1 o« FRCKL
SOT4 to SOTO -
UART CAN | g RX2 to RX0
SCK4 10 SCKO <#—| 5 channels [ <+— > Controller
SIN4t0 SINO —— 3 channels ™ TX210 TXO
3
o]
© 16-hit
AVce —> - : - TIN3 to TINO
AVSS > 10-bit O [<———|ReloadTimer
AN23t0 ANO —» A/D il
l—————P|
AVRH — m| Converter
AVRL ——»| 24 channels — ADI15 to ADOO
ADTG — —— A21to Al16
—— ALE
10-bit I - RD
Externa
DA00,DAO1 - D/A - — —> WRL
Converter Bus WRH
2 channels Interface »
-—— HRQ
8/16-bit — HAK
PPGF to PPG0 ~—— PPG > D RDY
16 channels CLK
SDAO,SDA1 | |2C interface INT7 to INTO
SCLO,SCL1 <«—»| 2channels «— »| External g  |NTI510INTS
Interrupt (INTL1R to INT9R)
DMAC [—» Clock
—» ock 1 CKOT
Monitor
* : MB90V340A-102 only
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Address Register Ablt:)i:)er:/la- Access Resource name Initial value
5En Output Compare Control Status 0Cs6 RIW 0000XX00s
Register 6
I Output Compare 6/7
5E, Output Compare Control Status 0CS7 RIW OXX00000s
Register 7
60~ Timer Control Status Register 0 TMCSRO R/W ] . 000000008
- . 16-bit Reload Timer O
61n Timer Control Status Register 0 TMCSRO | R/W XXXX0000e
62+ Timer Control Status Register 1 TMCSR1 R/W ) . 000000008
- . 16-bit Reload Timer 1
631 Timer Control Status Register 1 TMCSR1 R/W XXXX00008s
64+ Timer Control Status Register 2 TMCSR2 R/W ) _ 000000008
- . 16-bit Reload Timer 2
651 Timer Control Status Register 2 TMCSR2 R/W XXXX00008s
66+ Timer Control Status Register 3 TMCSR3 R/W ] . 000000008
- . 16-bit Reload Timer 3
67H Timer Control Status Register 3 TMCSR3 | R/W XXXX0000e
68+ A/D Control Status Register 0 ADCSO0 R/W 000XXXXO0e
691 A/D Control Status Register 1 ADCS1 R/W 0000000Xs
6AH A/D Data Register 0 ADCRO R 000000008
- A/D Converter
6BH A/D Data Register 1 ADCR1 R XXXXXX00s
6CH ADC Setting Register 0 ADSRO R/W 000000008
6DH ADC Setting Register 1 ADSR1 R/W 000000008
. . Low Voltage/CPU
6Ey | oW Voltage/CPU Operation Detection | o~ | g, w | Operation Detection | 001110008
Reset Control Register
Reset
6FH ROM Mirror Function Select Register ROMM w ROM Mirror XXXXXXX1e
70n1 to 7Fn Reserved
80+ to 8FH | Reserved for CAN Interface 1. Refer to “m CAN CONTROLLERS”
90+ to 9AH Reserved
9B. DMA Descriptor Channel Specification DCSR RIW 00000000
Register
9Cw DMA Status Register L DSRL R/W DMA 00000000s
9Dw DMA Status Register H DSRH R/W 00000000s
9EH Address Detect Control Register O PACSRO R/W Address-Match 000000008
Detection O
9FH Delayed Interrupt/Release Register DIRR R/W Delayed Interrupt | XXXXXXX0s
A0k Low-power .Consumptlon Mode LPMCR | W.R/W LowPowerCoqsumption 000110008
Control Register Control Circuit
Als  |Clock Selection Register CKSCR | R,R/W |LoWPowerConsumption [ 44444440,
Control Circuit
A2n, A3H Reserved
(Continued)
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Address Register Abi)i:)er:/la- Access Resource name Initial value
7908k Reload Register L4 PRLL4 R/W XXXXXXXXs
7909+ |Reload Register H4 PRLH4 RiW | 16-bit Pfsglrammab'e XXXXXXX Xz

ulse
790A+  |Reload Register L5 PRLL5 RIW Generator 4/5 | XXXXXXXXe
790BH Reload Register H5 PRLH5 R/W XXXXXXXXs
790CH Reload Register L6 PRLL6 R/W XXXXXXXXs
790D+ | Reload Register H6 PRLH6 RIW 16‘bitP"F<39|rammab'e XXXXXXXXs
- ulse
790E+ | Reload Register L7 PRLL7 RIW Generator 6/7 | XXXXXXXXs
790FH Reload Register H7 PRLH7 R/W XXXXXXXXs
7910n Reload Register L8 PRLLS R/W XXXXXXXXB
79114 |Reload Register H8 PRLHS Riw | 16-bit P'gglrammab'e XXXXXXXXs
- ulse
7912+  |Reload Register L9 PRLL9 RIW Generator 8/9 | XXXXXXXXs
7913n Reload Register H9 PRLH9 R/W XXXXXXXXB
7914+ Reload Register LA PRLLA R/W XXXXXXXXs
79154 |Reload Register HA PRLHA R/W 16'bitpf§9|fammab'e XXXXXXX Xz
ulse
7916+ Reload Register LB PRLLB R/W Generator A/B XXXXXXXXe
7917+ Reload Register HB PRLHB R/W XXXXXXXXs
7918n Reload Register LC PRLLC R/W XXXXXXXXs
7919+ |Reload Register HC PRLHC RIW 16'bitPfF?9|rammab'e XXXXXXXXs
- ulse
791A+ | Reload Register LD PRLLD RIW Generator C/D | XXXXXXXXe
791BH Reload Register HD PRLHD R/W XXXXXXXXs
791CH Reload Register LE PRLLE R/W XXXXXXXXs
791D+ | Reload Register HE PRLHE Riw | 16-bit P"F?glrammab'e XXXXXXXXs
- ulse
791Ex  |Reload Register LF PRLLF RIW Generator E/E | XXXXXXXXs
791Fn Reload Register HF PRLHF R/W XXXXXXXXB
7920w Input Capture Register 0 IPCPO R XXXXXXXXe
7921w Input Capture Register 0 IPCPO R XXXXXXXXe
- Input Capture 0/1
7922+ Input Capture Register 1 IPCP1 R XXXXXXXXe
7923+ Input Capture Register 1 IPCP1 R XXXXXXXXe
7924n to
2997, Reserved
7928H Input Capture Register 4 IPCP4 R XXXXXXXXs
7929 Input Capture Register 4 IPCP4 R XXXXXXXXe
_ Input Capture 4/5
792AH Input Capture Register 5 IPCP5 R XXXXXXXXe
792BH Input Capture Register 5 IPCP5 R XXXXXXXXe
(Continued)
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Address Register Abt)iger:/ia— Access Resource name | Initial value
792CH Input Capture Register 6 IPCP6 R XXXXXXXXe
792D Input Capture Register 6 IPCP6 R XXXXXXXXe

- Input Capture 6/7
792En Input Capture Register 7 IPCP7 R XXXXXXXXs
792FH Input Capture Register 7 IPCP7 R XXXXXXXXe

7333;:0 Reserved
79381 Output Compare Register 4 OCCP4 R/W XXXXXXXXe
7939H Output Compare Register 4 OCCP4 R/W XXXXXXXXe

- Output Compare 4/5
793An Output Compare Register 5 OCCP5 R/W XXXXXXXXe
793BH Output Compare Register 5 OCCP5 R/W XXXXXXXXe
793ChH | Output Compare Register 6 OCCP6 R/W XXXXXXXXe
793Dn | Output Compare Register 6 OCCP6 R/W XXXXXXXXe
- Output Compare 6/7
793EH Output Compare Register 7 OCCP7 R/W XXXXXXXXe
793FH Output Compare Register 7 OCCP7 R/W XXXXXXXXe
79401 | Timer Data Register O TCDTO R/W 000000008
7941+ | Timer Data Register O TCDTO R/W /O Timer 0 000000008
79424 | Timer Control Status Register 0 TCCSLO R/W 000000008
7943n | Timer Control Status Register 0 TCCSHO R/W OXXXXXXXs
7944+ | Timer Data Register 1 TCDT1 R/W 00000000e
7945+ | Timer Data Register 1 TCDT1 R/W /O Timer 1 000000008
79461 Timer Control Status Register 1 TCCSL1 R/W 000000008
79474 | Timer Control Status Register 1 TCCSH1 R/W OXXXXXXXs
7948k . . . TMRO/ RIW 16-bit Reload | XXXXXXXXs
=949 Timer Register O/Reload Register 0 TMRLRO T Timer 0 OO0
794An . : . TMRY/ R/W 16-bit Reload | XXXXXXXXs
9B Timer Register 1/Reload Register 1 TMRLR1 ] Timer 1 OO0
794Cr . . . TMR2/ RIW 16-bit Reload | XXXXXXXXs
94Dn Timer Register 2/Reload Register 2 TMRLR2 T Timer 2 OO0
794En . . . TMR3/ R/W 16-bit Reload | XXXXXXXXs
94Fn Timer Register 3/Reload Register 3 TMRLR3 ] Timer 3 OO0
(Continued)
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Address ) o o
Register Abbreviation Access Initial Value
CAN1
007C80x Data redister 0 XXXXXXXXs
to @ bgtes) DTRO RIW to
007C87x y XXXXXXXXe
007C88H Data register 1 XXXXXXXXs
to @ bgtes) DTR1 RIW to
007C8FH y XXXXXXXXe
007C90x Data register 2 XXXXXXX X8
to @ bgtes) DTR2 RIW to
007C97H y XXXXXXXXe
007C98H Data redister 3 XXXXXXXXs
to @ bgtes) DTR3 RIW to
007C9FH y XXXXXXXXs
007CAOH Data register 4 XXXXXXXXs
to © bgtes) DTR4 RIW to
007CAT7H y XXXXXXXXs
007CA8H Data redister 5 XXXXXXX X5
to @ bgtes) DTR5 RIW to
007CAFH y XXXXXXXXe
007CBOH Data redister 6 XXXXXXXXs
to @ bgtes) DTR6 RIW to
007CB7H y XXXXXXX X5
007CB8H Data redister 7 XXXXXXXXs
to @ bgtes) DTR7 RIW to
007CBFw y XXXXXXXXe
007CCOH Data redister 8 XXXXXXX X8
to @ bgtes) DTRS RIW to
007CC7H y XXXXXXXXe
007CC8H Data redister 9 XXXXXXXXs
to @ bgtes) DTR9 RIW to
007CCF y XXXXXXXXs
007CDOx Data redister 10 XXXXXXXXs
to . bg ©s) DTR10 RIW to
007CD7+ y XXXXXXXXs
007CD8w Data register 11 XXXXXXXXs
to . bg es) DTR11 RIW to
007CDF+ y XXXXXXXXe
007CEOH Data register 12 XXXXXXX X5
to . bg es) DTR12 RIW to
007CE7 y XXXXXXX X5
007CE8H Data register 13 XXXXXXXXs
to A bg s) DTR13 RIW to
007CEFH y XXXXXXXXe
(Continued)
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m INTERRUPT FACTORS, INTERRUPT VECTORS, INTERRUPT CONTROL REGISTER

EI2OS Interrunt vector Interrupt control
Interrupt cause corre- | DMAch P register
- number
sponding Number | Address Number | Address
Reset N — #08 FFFFDCH — —
INTO instruction N — #09 FFFFD8H — —
Exception N — #10 FFFFD4+ — —
Reserved N — #11 FFFFDOH
ICROO 0000BOH
Reserved N — #12 FFFFCCH
CAN 1 RX/ Input Capture 6 Y1 — #13 FFFFC8x
ICRO1 0000B1H
CAN 1 TX/NS / Input Capture 7 Y1 — #14 FFFFC4+1
12C N — #15 FFFFCOH
ICRO2 0000B2H
Reserved N — #16 FFFFBCH
16-bit Reload Timer O Y1 0 #17 FFFFB8H
ICRO3 0000B3H
16-bit Reload Timer 1 Y1 1 #18 FFFFB4u
16-bit Reload Timer 2 Y1 2 #19 FFFFBOH
- 5 ICRO4 0000B4H
16-bit Reload Timer 3 Y1 — #20 FFFFACH
PPG 4/5 N — #21 FFFFA8H
ICRO5 0000B5H
PPG 6/7 N — #22 FFFFA4+4
PPG 8/9/C/D N — #23 FFFFAOH
ICRO6 0000B6H
PPG A/B/E/F N — #24 FFFFOCH
Timebase Timer N — #25 FFFF9O8u
ICRO7 0000B7H
External Interrupt 8 to 11 Y1 3 #26 FFFF944
Watch Timer N — #27 FFFF90H
ICRO8 0000B8H
External Interrupt 12 to 15 Y1l 4 #28 FFFF8CH
A/D Converter Y1l 5 #29 FFFF88H
- - ICR0O9 0000B9H
I/O Timer 0/ 1/O Timer 1 N — #30 FFFF84+x
Input Capture 4/5 Y1 6 #31 FFFF80n
ICR10 OO000BAH
Output Compare 4/5 Y1 7 #32 FFFF7CH
Input Capture 0/1 Y1l 8 #33 FFFF78n
ICR11 0000BBH
Output Compare 6/7 Y1l 9 #34 FFFF74n
Reserved N 10 #35 FFFF70H
ICR12 0000BCH
Reserved N 11 #36 FFFF6CH
UART 3 RX Y2 12 #37 FFFF68+
ICR13 0000BDH
UART 3 TX Y1 13 #38 FFFF64+

(Continued)
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4. AC Characteristics

(1) Clock Timing

(MB90F352(S)/MB90F351(S): Ta =—-40 °C to +105 °C, Vcc = 5.0 V £ 10%, fce < 24 MHz, Vss = AVss =0 V)
(MB90F352(S)/MB90F351(S): Ta=-40 °C to +125 °C, Vcc = 5.0 V £ 10%, fce < 16 MHz, Vss = AVss =0 V)
(Device other than above: Ta =—-40 °C to +125 °C, Vcc =5.0 V £ 10%, fcpr < 24 MHz, Vss = AVss =0 V)

time

] Value i
Parameter Symbol Pin - Unit Remarks
Min Typ Max
3 o 16 MHz 1/2 (at P_LL stop) o o
When using an oscillation circuit
1 multiplied PLL
4 o 16 MHz When using an oscillation circuit
4 o 12 MHz 2 mult|pllgd PLL o o
When using an oscillation circuit
x0. X1 3 multiplied PLL
. multiplie
4 8 MHz When using an oscillation circuit
4 multiplied PLL
4 - 6 MHZ | \When using an oscillation circuit
L L 4 MHz 6 mult|pI|_ed PLL o o
‘ When using an oscillation circuit
C
Clock frequency 3 L 2 MHz 1/2 (at P_LL stop),
When using an external clock
1 multiplied PLL
4 o 24 MHz When using an external clock
4 L 12 MHz 2 multlpllgd PLL
X0 When using an external clock
3 multiplied PLL
4 o 8 MHZ | \\hen using an external clock
4 multiplied PLL
4 - 6 MHZ | \When using an external clock
6 multiplied PLL
T o 4 MHZ | \\hen using an external clock
feu X0A, X1A| — |32.768| 100 | kHz
. X0, X1 | 62.5 — 333 ns |When using an oscillation circuit
CYL
Clock cycle time X0 4167 | — 333 ns |When using an external clock
teviL XO0A, X1A| 10 30.5 — us
) Pwh, Pw. X0 10 — — ns o
Input clock pulse width Duty ratio is about 30% to 70%.
Pwht, PwiL XO0A 5 15.2 — us
Inputclock rise and fall ter, tcr X0 — — 5 ns |When using an external clock
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(2) Reset Standby Input
(MB90F352(S)/MB90F351(S): Ta=—-40 °C to +105 °C, Vcc = 5.0 V £ 10%, fce < 24 MHz, Vss = AVss =0 V)

(MB90F352(S)/MB90F351(S): Ta=—-40 °C to +125 °C, Vec =5.0 V £ 10%, fcr < 16 MHz, Vss = AVss =0 V)
(Device other than above: Ta=-40 °C to +125 °C, Vcc =5.0 V £ 10%, fcr < 24 MHz, Vss = AVss =0 V)

] Value )
Parameter |Symbol| Pin - Unit Remarks
Min Max
500 — ns |Under normal operation
. Oscillation time of oscillator* In Stop mode, Sub Clock
Reset input ¢ RST +100 us — us | mode, Sub Sleep mode
time ReTt H and Watch mode
In Main timer mode and
100 — | ™ |PLL timer mode

* . Oscillation time of oscillator is the time that the amplitude reaches 90%.
In the crystal oscillator, the oscillation time is between several ms to tens of ms. In FAR / ceramic oscillators,
the oscillation time is between hundreds of us to several ms. With an external clock, the oscillation time is 0 ms.

Under normal operation:

trRsTL

RST

0.2 Vce 0.2 Vcc

In Stop mode, Sub Clock mode, Sub Sleep mode, Watch mode:

tRSTL

RST —\
0.2 Vcc

90% of

Internal operation —IJ_I_I_“_J_I_I_“_“_I_I_“_I_I_I_I_“_“_“_I_I_“_“_“_I_I_

clock 100 s

Oscillation time L I
of oscillator Oscillation stabilization

waiting time

4).2 Vcc

Instruction execution

Internal reset




(13) I2C Timing

MB90350 Series

(MB90F352(S)/MB90F351(S): Ta=-40 °C to +105 °C, Vcc = AVcc =5.0 V £ 10%, fer £ 24 MHz, Vss = AVss =0 V)
(MB90F352(S)/MB90F351(S): Ta=-40 °C to +125 °C, Vcc = AVcc =5.0 V + 10%, fcr <16 MHz, Vss = AVss =0 V)
(Device other than above: Ta =—-40 °C to +125 °C, Vcc = AVec = 5.0 V £ 10%, fce < 24 MHz, Vss = AVss = 0 V)

o Standard-mode| Fast-mode** i
Parameter Symbol| Condition - - Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 | kHz
Hold time for (repeated) START condition
SDALSCLL tHpsTA 4.0 — 0.6 — us
“L” width of the SCL clock tow 4.7 — 1.3 — us
“H” width of the SCL clock trigH 4.0 — 0.6 — us
g(e;L%[il;n; Afir arepeated START condition tsusTa 4.7 o 06 L us
R=1.7 kQ,
Data hold time C =50 pF*! 2 3
SCLL—SDALT tHoDAT 0 3.45 0 0.9 us
Data set-up time 5 . w |
SDALT—SCLT tsupat 250 100 ns
Set-up time for STOP condition
SCLT—SDAT tsusto 4.0 — 0.6 — us
Bus free time between STOP condition and t 47 o 13 . s
START condition Bus ’ ' H

*1: R,C : Pull-up resistor and load capacitor of the SCL and SDA lines.

*2 . The maximum tuooar has only to be met if the device does not stretch the “L” width (tLow) of the SCL signal.

*3: A Fast-mode I2C -bus device can be used in a Standard-mode 12C-bus system, but the requirement

tsupar = 250 ns must then be met.

*4 : For use at over 100 kHz, set the machine clock to at least 6 MHz.
*5 . Refer to “e Note of SDA, SCL set-up time”.

» Note of SDA, SCL set-up time

Input data set-up time

6 tcp
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Notes on A/D Converter Section

e About the external impedance of the analog input and its sampling time

A/D converter with sample and hold circuit. If the external impedance is too high to keep sufficient sampling

time, the analog voltage charged to the internal sample and hold capacitor is insufficient, adversely affecting

A/D conversion precision. Therefore to satisfy the A/D conversion precision standard, consider the relationship
between the external impedance and minimum sampling time and either adjust the register value and operating
frequency or decrease the external impedance so that the sampling time is longer than the minimum value. Also

if the sampling time cannot be sufficient, connect a capacitor of about 0.1 pF to the analog input pin.

- Analog input equivalence circuit

Analog input

o o

Note : The value is reference value.

ON at sampling

I Comparator

MB9OF352(S), MBIOF351A(S), MBIOF352A(S), MBIOF351TA(S), MBIOF352TA(S),
MB9OF356A(S), MBIOF357A(S), MBIOF356TA(S), MBIOF357TA(S),

R C
45V=AVS55V 2.0kQ (Max) 16.0 pF (Max)
40V=AVcc=4.5V 8.2 kQ (Max) 16.0 pF (Max)

MB90V340A-101/102/103/104, MB90351A(S), MB90352A(S), MB90351TA(S), MB90352TA(S),
MB90356A(S), MB90357A(S), MBI0356TA(S), MB90357TA(S),

R C
45V=AVc =55V 2.0 kQ (Max) 14.4 pF (Max)
4.0V=AVec=45V 8.2kQ (Max) 14.4 pF (Max)
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(Continued)
Non linearity error Differential linearity error
3FF Ideal
HT characteristics
Actual conversion l
3FEH - {cfaLrSaétin(s’\?c_sl) T N+ 11 4 Actual conversion .---- "
+Vor} i : characteristics ! :
3FDH T~ " 1 "7 VFsT (actual : !
«—=_ measurement ' :
= A : 1\ value = | '
: 7 T LR B
3 ' ' VNT (actual 3 '
< 004H+ -——---/ measurementvalue) — : 7
=) I S : : VN+D)T
O oozud- I B Actual conversion ON-1h4 - I E '(actual measurement
E ' characteristics ! ' f value) |
o i H VNT
0021 T ; | (actual measurement value)
| E Ideal characteristics N 21 A =—— Actual conversion
001+ : characteristics
Vor (actual measurement value) :
AVss AVRH AVss AVRH
Analog input Analog input

Vnt—{1LSB x (N—-1) + Vor} [LSB]

Non linearity error of digital output N =

1LSB
. - . - V (N+1) T— UnT
Differential linearity error of digital output N = 1LSB -1 LSB [LSB]
_ Vrst — Vor
1LSB= 1022 V]

N : A/D converter digital output value
Vor : Voltage at which digital output transits from “000+" to “001+.”
Vest ; Voltage at which digital output transits from “3FE+x" to “3FFn.”
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7. Flash Memory Program/Erase Characteristics

Flash Memory

. Value )
Parameter Conditions - Unit Remarks
Min Typ Max
Sector erase time — 1 15 S E).(CIUdeS programming
prior to erasure

. : Ta=+25°C Excludes programming
Chip erase time Vee=5.0V o 9 o s prior to erasure
Word (16-p|t W'Id'[h) o 16 3,600 us Except for the overhead
programming time time of the system level
Program/Erase cycle — 10,000 — — cycle
Flash Memory Data Average .
Retention Time Ta=+85°C 20 o o year

* : This value comes from the technology qualification.

(Using Arrhenius equation to translate high temperature measurements into normalized value at +85 °C)

Dual Operation Flash Memory

o Value )
Parameter Conditions - Unit Remarks
Min Typ Max

Sector erase time L 0.2 05 s Excludes programming
(4 Kbytes sector) ' ' prior to erasure
Sector erase time L 05 75 S Excludes programming
(16 Kbytes sector) Ta =425 °C ' ' prior to erasure
Chip erase time Vee=5.0V o 46 o s |Excludes programming

' prior to erasure
Word (16-bit width) Except for the overhead
programming time o 64 3,600 Hs time of the system level
Program/Erase cycle — 10,000 — — cycle
Flash Memory Data Average *
Retention Time Ta=+85°C 20 o o year

* : This value comes from the technology qualification.

(Using Arrhenius equation to translate high temperature measurements into normalized value at +85 °C)
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MB90350 Series

64-pin plastic LQFP
(FPT-64P-M24)

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.

12.0020.20(.472+.008)SQ
*10.000.10(.394.004)SQ 0.145+0.055
@ (.006+.002)
 ——  ——
Q @
 ——  ——
 ——  ——
 ——  ——
T o F—_—————— e ——— — — — — =
[— == | Details of "A" part ‘
p— — [2]0.08(.008)] | 1507928 }
== — [ 200 (\Mounting height
—— =] | (.0591883)( g helght) !
] o | I
T o | I
R INDEX = I }
= — | 0.10:0.10 |
—— — | o ae (.004+.004)
o= (J =0 s s
|
g |
\} A } [ |
HEEEEEEERELLLL | oso020 omom)
LEAD No. @‘ ‘ | (020+.008) |
0.60+0.15 |
0.50(.020 |
| | I (oo.ggf%gg) $[0.08(003) @) | (024+.006) |

© 2005 FUJITSU LIMITED F64036S-c-1-1

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