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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"

Obsolete

F2MC-16LX

16-Bit

24MHz

CANbus, EBI/EMI, LINbus, SCI, UART/USART
DMA, POR, WDT

82

128KB (128K x 8)
Mask ROM

6K x 8

3.5V ~ 5.5V

A/D 16x8/10b
External

-40°C ~ 105°C (TA)
Surface Mount
100-LQFP
100-LQFP (14x14)
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MB90340E Series
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1. Product Lineup

Part Number MB90341E(S), MB90341CE
MB9OF342E(S), MBIOF342CE(S), | MBoos 42E§§;’ YRS 42&%’
. MB90F345E(S), MB90F345CE(S), ’ ’
MB90V340E-101, MBO0F346E(S MB90346E(S), MB90346CE(S),
. (S), MB90OF346CE(S),
MB90V340E-102 MB90347E(S), MB90347CE(S),
MB90F347E(S), MB90F347CE(S), MB90348E(S), MB90348CE(S),
DT MB90F349E(S), MB90F349CE(S) MB90349E(S), MB90349CE(S)
Type Evaluation products Flash memory products MASK ROM products
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 (4 MHz osc. PLL X 6)

512 Kbytes :
MBO0F345E(S), MBOOF345CE(S)
256 Kbytes :

MBOOF342E(S), MBIOF342CE(S),

256 Kbytes :
MB90342E(S), MB90342CE(S),
MB90349E(S), MB90349CE(S)
128 Kbytes :

supply*

ROM External MBOO0F349E(S), MBO0OF349CE(S) MB90341E(S), MB90341CE(S),
128 Kbytes : MB90347E(S), MB90347CE(S),
MBOO0F347E(S), MBO0F347CE(S) MB90348E(S), MB90348CE(S)
64 Kbytes : 64 Kbytes :
MBOO0F346E(S), MBOOF346CE(S) MB90346E(S), MB90346CE(S)
20 Kbytes : 16 Kbytes :
MBOO0F345E(S), MBO0OF345CE(S) MB90341E(S), MB90341CE(S),
16 Kbytes : MB90342E(S), MB90342CE(S),
MBO0F342E(S), MB90F342CE(S), MB90348E(S), MB90348CE(S),
RAM 30 Kbytes MBO0F349E(S), MBOOF349CE(S) MB90349E(S), MB90349CE(S)
6 Kbytes : 6 Kbytes :
MBO0F347E(S), MBOOF347CE(S) MB90347E(S), MB90347CE(S)
2 Kbytes : 2 Kbytes :
MBO0F346E(S), MBOOF346CE(S) MB90346E(S), MB90346CE(S)
Emulator-specific power Yes -

0.35 um CMOS with

0.35 um CMOS with built-in power supply regulator +

Technology regulator for built-in . -

power supply Flash memory with Charge pump for programming voltage
Overatin 3.5V to 5.5V : When normal operating (not using A/D converter)

FI) g 5v+10% 4.0V to 5.5V : When using the A/D converter/Flash programming

voltage range 4.5V to 5.5 V : When using the external bus
Temperature range — —40°C to +105°C
Package PGA-299 QFP-100, LQFP-100

5 channels 4 channels
LIN-UART Wide range of baud rate settings using a dedicated baud rate generator (reload timer)

Special synchronous options for adapting to different synchronous serial protocols

LIN functionality working either as master or slave LIN device

12C (400 kbps)

2 channels

Devices with a C suffix in the part number : 2 channels
Devices without a C suffix in the part number : —
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(Continued)
Part Number
MBOOF342E(S), MBIOF342CE(S), mggggz;gg;’ mggggz;ggg;’
MB90F345E(S), MB90F345CE(S), ’ ’
MB90V340E-101, MB90346E(S), MB90346CE(S),
MB90F346E(S), MB90F346CE(S),
MB90V340E-102 MB90347E(S), MB90347CE(S),
MB90F347E(S), MB90F347CE(S), MB90348E(S), MBI0348CE(S),
ST MB90F349E(S), MB90F349CE(S) MB90349E(S), MB90349CE(S)
External Interrupt Can be used rising edge, falling edge starting up by H/L level input, external interrupt,
(16 channels) expanded intelligent I/O services (EI20S) and DMA
D/A Converter 2 channels —
Sub clock Only for Devices with sub clock : devices without an S suffix in the part number

(maximum 100 kHz) MB90V340E-102

Devices without sub clock : devices with an S suffix in the part number

Virtually all external pins can be used as general purpose I/O port

All ports are push-pull outputs

1/0O Ports Bit-wise settable as input/output or peripheral signal

Can be configured 8 as CMOS schmitt trigger/ automotive inputs (in blocks of 8 pins)
TTL input level settable for external bus (32-pin only for external bus)

Flash Memory —

Supports automatic programming, Embedded Algorithm
Write/Erase/Erase-Suspend/Resume commands

A flag indicating completion of the algorithm

Number of erase cycles : 10000 cycles

Data retention time : 20 years

Boot block configuration

Erase can be performed on each block

Block protection with external programming voltage

Flash Security Feature for protecting the content of the Flash (except for
MB90F346E(S) and MBO0F346CE (S) )

*: It is setting of Jumper switch (TOOL VCC) when Emulator (MB2147-01-E) is used.

Please refer to the Emulator operation manual

Document Number: 002-04498 Rev. *A
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2. Pin Assignments

m MB90341E(S), MBY0342E(S), MBIOF342E(S), MBOF 345E(S), MBI0346E(S), MBIOF346E(S),
MB90347E(S), MBOOF347E(S), MBI0348E(S), MBI0349E(S), MBIOF349E(S)
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P04/AD04/INT12 [] 81 50 [ ] P75/INT5
PO5/ADO5/INT13 [ 82 49 [ ] P74/INT4
P0O6/AD06/INT14 [ ]| 83 48 [] P73/INT3
P07/ADO7/INT15 [| 84 47 ] P72/INT2
P10/ADOS/TIN1 [] 85 46 [ ] P71/INT1
P11/AD09/TOT1 ]| 86 45 [ ] P70/NTO
P12/AD10/SIN3/INT11R [ ] 87 44 [ vss
P13/AD11/SOT3 [ | 88 QFP - 100 43 [ P67/AN7/PPGE(F)
P14/AD12/SCK3 [ | 89 42 [] pe6/ANG/PPGC(D)
Vee [] 90 41 [] P65/AN5/PPGA(B)
Vss [ 91 40 [ ] P64/AN4/PPGS8(9)
X1 [] 92 39 [ ] P63/AN3/PPG6(7)
X0 [] 93 38 |_] P62/AN2/PPGA(5)
P15/AD13 [ | 94 37 [ ] Pe1/AN1/PPG2(3)
P16/AD14 [ ] 95 36 [_] P6O/ANO/PPGO(1)
P17/AD15 [ | 96 35 | | Avss
P20/A16/PPGY(8) [] 97 34 | ] AVRL
P21/A17/PPGB(A) [ | 98 33 [] AVRH
P22/A18/PPGD(C) [| 99 @@ 32 [] Avee
P23/A19/PPGF(E) [ | 100 31 [] p57/AN15
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(FPT-100P-MO06)

*: XOA, X1A : devices without an S suffix in the part number
P40, P41 : devices with an S suffix in the part number

(Continued)
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(Continued)
(TOP VIEW)
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75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51
PO1/ADO1/INT9 | 76 50 []MD1
P02/AD02/INT10[ | 77 49 []MD2
PO3/ADO3/INT11[| 78 48 [] P75/AN21/INT5
P04/AD04/INT12[| 79 47 [ ] P74/AN20/INT4
PO5/ADOS/INT13[| 80 46 [ ] P73/AN19/INT3
P06/ADO6/INT14[| 81 45 [] P72/AN18/INT2
PO7/ADO7/INT15[ | 82 44 [7] P71/AN17/INT1
P10/ADO8/TINT [| 83 43 [] P70/AN16/INTO
P11/ADO9/TOT1 | 84 42 [Jvss
P12/AD10/SIN3/INT11R ]| 85 41 [7] P67/AN7/PPGE(F)
P13/AD11/SOT3 ]| 86 40 [ 7] P66/AN6/PPGC(D)
P14/AD12/SCK3 [| 87 39 [] P65/AN5/PPGA(B)
Vec[] 88 38 [] P64/AN4/PPG8(9
= LQFP - 100 ! ©
Vss[| 89 37 | ] P63/AN3/PPG6(7)
X1[] 90 36 | | P62/AN2/PPG4(5)
Xo[] 91 35 | ] P61/AN1/PPG2(3)
P15/AD13/SIN4 [| 92 34 [7] P6O/ANO/PPGO(1)
P16/AD14/SOT4 [| 93 33 | ] Avss
P17/AD15/SCK4 [| 94 32 ] AVRL
P20/A16/PPGO(8) [ | 95 31 [T AVRH
P21/A17/PPGB(A) [| 96 30 [] Avee
P22/A18/PPGD(C) | 97 29 ] P57/AN15/DA01
P23/A19/PPGF(E) [] 98 28 [] P56/AN14/DA00
P24/A20/INO [| 99 . 27 [] p55/AN13
P25/A21/IN1 [| 100 26 | | P54/AN12/TOT3
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(FPT-100P-M20)
*: XO0A, X1A : MB90V340E-102
P40, P41 MB90V340E-101

This pin assignment is for using MB90V340E-101/102 via probecable as MB90340E.
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3. Pin Description

Pin No. 1/0
1 2 Pin name | Circuit Function
QFP100*' | LQFP100* type*>
General purpose I/O pins. The register can be set to select whether to use a
P24 to P27 pull-up resistor.In external bus mode, the pin is enabled as a general-purpose 1/0
port when the corresponding bit in the external address output control register
(HACR) is 1.
Ttod 99to 2 G Output pins of the external address bus. When the corresponding bit in the
A20 to A23 external address output control register (HACR) is 0, the pins are enabled as
high address output pins (A20 to A23).
INO to IN3 Trigger input pins for input captures.

General purpose I/O pin.The register can be set to select whether to use a
P30 pull-up resistor.
This function is enabled in single-chip mode.

5 3 ALE G Address latch enable output pin. This function is enabled when the external bus
is enabled.
IN4 Trigger input pin for input capture.

General purpose I/O pin.The register can be set to select whether to use a
P31 pull-up resistor.
This function is enabled in single-chip mode.

4
6 RD G External read strobe output pin. This function is enabled when the external bus is
enabled.
IN5 Trigger input pin for input capture.

General purpose I/O pin. The register can be set to select whether to use a
P32 pull-up resistor. This function is enabled either in single-chip mode or when the
WR/WRL pin output is disabled.

7 5 G Write strobe output pin for the external data bus. This function is enabled when
V= REvV=TH both the external bus and the WR/WRL pin output are enabled. WRL is used to

WR/WRL write-strobe 8 lower bits of the data bus in 16-bit access while WR is used to
write-strobe 8 bits of the data bus in 8-bit access.
INT10R External interrupt request input pin.

General purpose I/O pin. The register can be set to select whether to use a
P33 pull-up resistor.This function is enabled either in single-chip mode or when the
WRH pin output is disabled.

Write strobe output pin for the upper 8 bits of the external data bus. This function
WRH is enabled when the external bus is enabled, when the external bus 16-bit mode
is selected, and when the WRH output pin is enabled.

(Continued)
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Pin No. 1/10
1 2 Pin name Clrcugc Function
QFP100* LQFP100* type*
General purpose I/O pin. The register can be set to select whether to use a
P34 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
° 7 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.
General purpose I/O pin. The register can be set to select whether to use a
P35 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
10 8 TNV G Hold acknowledge output pin. This function is enabled when both the external
HAK i
bus and the hold function are enabled.
OouUT5 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P36 pull-up resistor. This function is enabled either in single-chip mode or when the
external ready function is disabled.
" ° RDY G External ready input pin. This function is enabled when both the
external bus and the external ready function are enabled.
ouT6 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P37 pull-up resistor. This function is enabled either in single-chip mode or when the
clock output is disabled.
12 10 G Clock output pin. This function is enabled when both the
CLK
external bus and clock output are enabled.
ouT7 Waveform output pin for output compare
P40, P41 F Gen.eral pu.rpose /0 pl.ns..
1314 1 12 (devices with an S suffix in the part number and or MBO0V340E-101)
XO0A, X1A B OSC|.IIat|on.p|ns for sub clc?ck.
(devices without an S suffix in the part number and or MBO0V340E-102)
15 13 Vee — Power (3.5 V to 5.5 V) input pin
16 14 Vss — GND pin
17 15 c K This is the power supply stabilization capacitor This pin should be connected
to a ceramic capacitor with a capacitance greater than or equal to 0.1 LLF.
P42 General purpose I/O pin.
IN6 Trigger input pin for input capture.
18 16 RX1 F RX input pin for CAN1 Interface
(MB90341E/342E/F342E/F345E only)
INTOR External interrupt request input pin

Document Number: 002-04498 Rev. *A

(Continued)

Page 13 of 92




nw

r

YPRESS MB90340E Series

Embedded in Tomorrow™

13.Stabilization of power supply voltage
A sudden change in the supply voltage may cause the device to malfunction even within the V¢ supply voltage operating range.

Therefore, the V¢ supply voltage should be stabilized. For reference, the supply voltage should be controlled so that V¢ ripple
variations (peak- to-peak values) at commercial frequencies (50 MHz/60 MHz) fall below 10% of the standard V¢ supply voltage

and the coefficient of fluctuation does not exceed 0.1 V/ms at instantaneous power switching.

14.Port 0 to Port 3 Output During Power-on (External-bus Mode)
As shown below, when the power is turned on in External-Bus mode, there is a possibility that output signal of Port 0 to Port 3 might

be unstable irrespective of the reset input.

// 1/2Vcc

Vce E—

Port0 to Port3

Port0 to Port3 outputs  Port0 to Port3 outputs = Hi-Z
might be unstable

15.Notes on Using the CAN Function
To use the CAN function, please set the DIRECT bit of the CAN Direct Mode Register (CDMR) to 1.

16.Flash Security Function (except for MB90F346E)

A security bit is located in the area of the flash memory.
If protection code 014 is written in the security bit, the flash memory is in the protected state by security.

Therefore please do not write 01y in this address if you do not use the security function.
Refer to following table for the address of the security bit.

Flash memory size Address of the security bit
MBOOF347E Embedded 1 Mbit Flash Memory FEO0001y
VS Embedded 2 Mbits Flash Memory FC0001,
MBOO0F345E Embedded 4 Mbits Flash Memory F80001y

17.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.
Retransmit the data if an error occurs because of applying the checksum to the last data in consideration of receiving wrong data

due to the noise.

Document Number: 002-04498 Rev. *A Page 25 of 92
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Address Register Abbreviation | Access | Resource name | Initial value
000020y | Serial Mode Register 0 SMRO W,R/W 000000005
000021y | Serial Control Register 0 SCRO W,R/W 00000000g
000022, | Reception/Transmission Data Register 0 RDRO/TDRO R/W 000000005
000023, | Serial Status Register 0 SSRO R,R/W 00001000
000024, E)é;eig?eidOCommunication Control ECCRO EW UARTO 000000XXg
000025, | Extended Status/Control Register 0 ESCRO R/wW 00000100g
000026y | Baud Rate Generator Register 00 BGRO00O R/wW 00000000g
000027y |Baud Rate Generator Register 01 BGRO1 R/wW 000000005
000028, | Serial Mode Register 1 SMR1 W,R/W 00000000
000029y | Serial Control Register 1 SCR1 W,R/W 00000000g
00002A | Reception/Transmission Data Register 1 RDR1/TDR1 R/W 000000005
00002By, | Serial Status Register 1 SSR1 R,R/W 00001000g
00002C,, E)étg(—:‘irs]?;d100mmunication Control ECCR1 E/w UART1 000000XXg
00002Dy | Extended Status/Control Register 1 ESCR1 R/wW 00000100g
00002Ey |Baud Rate Generator Register 10 BGR10 R/wW 000000005
00002F, |Baud Rate Generator Register 11 BGR11 R/wW 00000000g
000030y | PPG 0 Operation Mode Control Register PPGCO W,R/W 0X000XX1g
000031y | PPG 1 Operation Mode Control Register PPGC1 W,RIW 16-bit PPG 0/1 0X000001g
000032, | PPG 0/PPG 1 Count Clock Select Register PPGO1 R/W 000000X0g
000033y Reserved

000034y | PPG 2 Operation Mode Control Register PPGC2 W,RIW 0X000XX1g
000035, | PPG 3 Operation Mode Control Register PPGC3 W,R/W 16-bit PPG 2/3 0X000001g
000036y | PPG 2/PPG 3 Count Clock Select Register PPG23 R/wW 000000X0g
000037y Reserved

000038y | PPG 4 Operation Mode Control Register PPGC4 W,R/W 0X000XX1g
000039y | PPG 5 Operation Mode Control Register PPGC5 W,R/W 16-bit PPG 4/5 0X000001g
00003A, | PPG 4/PPG 5 Clock Select Register PPG45 R/W 000000X0g
00003By; | Address Detect Control Register 1 PACSR1 RIW Address Match 000000005
00003Cy | PPG 6 Operation Mode Control Register PPGC6 W,RIW 0X000XX1g
00003Dy | PPG 7 Operation Mode Control Register PPGC7 W,R/W 16-bit PPG 6/7 0X000001g
00003Ey | PPG 6/PPG 7 Count Clock Control Register PPG67 R/wW 000000X0g
00003F, | Reserved

Document Number: 002-04498 Rev. *A
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Address Register Abbreviation Access Resource name Initial value
007924 Input Capture 2 IPCP2 R XXXXXXXXg
007925y Input Capture 2 IPCP2 R XXXXXXXXg

Input Capture 2/3
007926 Input Capture 3 IPCP3 R XXXXXXXXg
007927 Input Capture 3 IPCP3 R XXXXXXXXg
007928y Input Capture 4 IPCP4 R XXXXXXXXg
007929 Input Capture 4 IPCP4 R XXXXXXXXg
Input Capture 4/5
00792A4 Input Capture 5 IPCP5 R XXXXXXXXg
00792By Input Capture 5 IPCP5 R XXXXXXXXg
00792CH Input Capture 6 IPCP6 R XXXXXXXXg
00792Dy Input Capture 6 IPCP6 R XXXXXXXXg
Input Capture 6/7
00792Ey Input Capture 7 IPCP7 R XXXXXXXXg
00792Fy Input Capture 7 IPCP7 R XXXXXXXXg
007930y Output Compare 0 OCCPO R/W XXXXXXXXg
007931y Output Compare 0 OCCPO R/W XXXXXXXXg
Output Compare 0/1
007932y Output Compare 1 OCCP1 R/W XXXXXXXXg
007933 Output Compare 1 OCCP1 R/W XXXXXXXXg
007934y Output Compare 2 OCCP2 R/wW XXXXXXXXg
007935y Output Compare 2 OCCP2 R/W XXXXXXXXg
Output Compare 2/3
007936y Output Compare 3 OCCP3 R/W XXXXXXXXg
007937y Output Compare 3 OCCP3 R/W XXXXXXXXg
007938y Output Compare 4 OCCP4 R/wW XXXXXXXXg
007939 Output Compare 4 OCCP4 R/W XXXXXXXXg
Output Compare 4/5
00793Ay Output Compare 5 OCCP5 R/W XXXXXXXXg
00793By Output Compare 5 OCCP5 R/W XXXXXXXXg
00793Cy Output Compare 6 OCCP6 R/W XXXXXXXXg
00793Dy Output Compare 6 OCCP6 R/W XXXXXXXXg
Output Compare 6/7
00793Ey Output Compare 7 OCCP7 R/W XXXXXXXXg
00793Fy Output Compare 7 OCCP7 R/W XXXXXXXXg
007940y Timer Data 0 TCDTO R/IW 00000000
007941y Timer Data 0 TCDTO R/W 000000005
Free-run Timer O
007942, Timer Control Status 0 TCCSLO R/W 000000005
007943y Timer Control Status 0 TCCSHO R/W OXXXXXXXg
007944, Timer Data 1 TCDT1 R/W 000000005
007945, Timer Data 1 TCDT1 R/W 000000005
Free-run Timer 1
007946y Timer Control Status 1 TCCSLA1 R/W 00000000g
007947y Timer Control Status 1 TCCSH1 R/W OXXXXXXXg
(Continued)
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Address Register Abbreviation | Access Resource name Initial value
007970y I2C Bus Status Register 0 IBSRO R 00000000g
007971y I2C Bus Control Register 0 IBCRO W,R/W 00000000
007972y 2 ITBALO R/W 00000000g

1“C 10-bit Slave Address Register 0
007973y ITBAHO R/W 00000000g
007974y 12C 10-bit Slave Address Mask ITMKLO R/W I2C Interface 0 1M1
007975, |Register 0 ITMKHO RIW 001111115
007976y I2C 7-bit Slave Address Register 0 ISBAO R/W 00000000g
007977y I2C 7-bit Slave Address Mask Register 0 ISMKO R/wW 01111111
007978y I°C Data Register 0 IDARO R/W 00000000g
007979y,
00797A, Reserved
00797By I2C Clock Control Register 0 ICCRO R/W I°C Interface 0 00011111
00797Cy

to Reserved
00797F
007980y I2C Bus Status Register 1 IBSR1 R 00000000g
007981y I°C Bus Control Register 1 IBCR1 W,R/W 00000000g
007982y 2 ITBAL1 R/W 00000000g

1“C 10-bit Slave Address Register 1
007983y ITBAH1 R/W 00000000g
0079841 | [2C 10-bit Slave Address Mask ITMKL1 RIW 1°C Interface 1 11111111
007985, |Register 1 ITMKH1 RIW 001111115
007986y I2C 7-bit Slave Address Register 1 ISBA1 R/W 00000000g
007987y I2C 7-bit Slave Address Mask Register 1 ISMK1 R/W 01111111
007988y I2C Data Register 1 IDAR1 R/W 00000000g
007989y,
00798A, Reserved
00798B, | 12C Clock Control Register 1 | IcCR1 |RW | 1C Interface 1 | 000111115
00798Cy

to Reserved
0079C1,
0079C2; | Clock Modulator Control Register | cMCR |[R,RW | Clock Modulator | 0001x0005
0079C3y
to Reserved
0079DF

(Continued)
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List of Message Buffers (ID Registers) (1)

Address . L .
Register Abbreviation Access Initial Value
CANO CAN1

007A00y 007C00y XXXXXXXXg

to to General- — R/W to
Purpose RAM

007A1F, 007C1Fy XXXXXXXXg

007A20, 007C20y XXOOKKKg

007A21y 007C21y XXXXXXXXg
ID Register 0 IDRO R/W

007A22y 007C224 XXXXXXXXg

007A234 007C23y XXXXXXXXg

007A24,, 007C24, XXXXXXXXg

007A254 007C25y, XXXXXXXXg
ID Register 1 IDR1 R/W

007A26, 007C26y, XXOOOKKKg

007A27, 007C27y XXXXXXXXsg

007A28y, 007C28, XXXXXXXXg

007A29, 007C29y, XXXXXXXXg
ID Register 2 IDR2 R/W

007A2Ay 007C2Ay XXXXXXXXg

007A2By, 007C2B, XXXXXXXXs

007A2C 007C2Cy XXXXKXXXg

007A2Dy 007C2Dy XXXXXXXXg

007AZE 007C2E ID Register 3 IDR3 R/W

H H XXXXXXXXg

007A2F, 007C2Fy XXXXKXXXs

007A30y 007C30y XXXXXXXXg

007A31y, 007C31y XXXXXXXXs
ID Register 4 IDR4 R/W

007A32y, 007C32y XXXKKXXXg

007A33y, 007C33y XXXXXXXXg

007A34,, 007C34, XXXXXXXXg

007A35y, 007C35, XXXXKXXXs
ID Register 5 IDR5 R/W

007A36y, 007C36 XXXXXXXXg

007A37 007C37, XXXXXXXXs

007A38y, 007C38y XXXXKXXXg

007A39y 007C39y XXXXXXXXg
ID Register 6 IDR6 R/W

007A3A, 007C3Ay XXXXXXXXg

007A3By 007C3By XXXXKXXXsg

007A3C 007C3Cy XXXXXXXXg

007A3Dy 007C3Dy XXXXXXXXs
ID Register 7 IDR7 R/W

007A3Ey 007C3Ey XXXXKXXXg

007A3F4 007C3Fy XXXXXXXXg
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List of Message Buffers (DLC Registers and Data Registers) (1)

Address . L .
Register Abbreviation Access Initial Value
CANO CAN1

007A60y, 007C60y,

DLC Register 0 DLCRO R/W XXXXXXXXg
007A61, 007C614
007A62y 007C62y

DLC Register 1 DLCR1 R/W XXXXXXXXg
007A63y, 007C63y
007A64y, 007C64,

DLC Register 2 DLCR2 R/W XXXXXXXXpg
007A65y 007C65y
007A66y, 007C66,

DLC Register 3 DLCR3 R/W XXXXXXXXg
007A67, 007C67
007A68y 007C68y

DLC Register 4 DLCR4 R/W XXXXXXXXg
007A69y, 007C69,
007A6A, 007C6A4

DLC Register 5 DLCR5 R/W XXXXXXXXpg
007A6By 007C6By
007A6Cy 007C6Cy

DLC Register 6 DLCR6 R/W XXXXXXXXg
007A6Dy 007C6Dy
007A6Ey 007C6Ey

DLC Register 7 DLCR7 R/W XXXXXXXXg
007A6F 007C6Fy
007A704 007C70y

DLC Register 8 DLCR8 R/W XXXXXXXXpg
007A71y 007C714
007A72, 007C72

DLC Register 9 DLCR9 R/W XXXXXXXXg
007AT734 007C73y
007A74y, 007C74

DLC Register 10 DLCR10 R/wW XXXXXXXXg
007A75y, 007C75
007A76 007C76y

DLC Register 11 DLCR11 R/W XXXXXXXXpg
007A77 007C774
007A78y, 007C78

DLC Register 12 DLCR12 R/W XXXXXXXXg
007A794 007C79y
007A7Ay 007C7A4

DLC Register 13 DLCR13 R/wW XXXXXXXXg
007A7By 007C7By
007A7Cy 007C7Cy

DLC Register 14 DLCR14 R/W XXXXXXXXpg
007A7Dy 007C7Dy
007A7Ey 007C7Ey

DLC Register 15 DLCR15 R/W XXXXXXXXg
007AT7Fy 007C7Fy
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11. Electrical Characteristics

11.1 Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
Vee Vss—0.3 |Vggt+6.0 [V
Power supply voltage*" AVce Ves =03 |Ves 60 |V Vee = AVec™
Z\xgr, Ves—03 |Ves+60 |V éVAC\?RiAVRH AVce = AVRL, AVRH
Input voltage*" \ Vgg—03 [Vgg+6.0 |V *3
Output voltage*" Vo Vgs—03 |Vgs+6.0 |V *3
Maximum Clamp Current lcLamp —4.0 +4.0 mA *5
Total Maximum Clamp Current Z|'CLAMP| — 40 mA *5
“L” level maximum output current loL — 15 mA *4,*6
“L” level average output current loLav - 4 mA *4,*7
“L” level maximum overall output current ZlOL — 100 mA *4
“L” level average overall output current ZIOLAV — 50 mA *4,*8
“H” level maximum output current loH — —15 mA *4, 6
“H” level average output current loHAV — —4 mA *4,*7
“H” level maximum overall output current ZIOH — —100 mA *4
“H” level average overall output current Zlowav  |— —50 mA *4,*8
Power consumption Pp — 450 mw
Operating temperature Ta —40 +105 °C
Storage temperature Tste —55 +150 °C

*1: This parameter is based on Vgg = AVgg =0V

*2: Set AV and V¢ to the same voltage. Make sure that AV does not exceed V¢ and that the voltage at the analog inputs does
not exceed AVc when the power is switched on.

*3: V) and Vg should not exceed V¢ + 0.3 V. V| should not exceed the specified ratings. However if the maximum current to/from an
input is limited by some means with external components, the I avp rating supersedes the V rating.

*4: Applicable to pins: P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67, P70 to P77, P80 to P87,
P90 to P97, PAQ, PA1

*5: @ Applicable to pins: P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47,

P50 to P57 (Evaluation device : P50 to P55) , P60 to P67, P70 to P77, P80 to P87, P90 to P97, PAO to PA1

® Use within recommended operating conditions.

® Use with DC voltage (current)

® The +B signal should always be applied by using a limiting resistance placed between the +B signal and the microcontroller.
® The value of the limiting resistance should be set so that when the +B signal is applied, the input current to

the microcontroller pin does not exceed the rated value, either instantaneously or for prolonged periods.

® Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input

potential may pass through the protective diode and increase the potential at the V¢ pin, and this may affect other devices.

(Continued)
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(Continued)
(TA =—40°C to +1 O5°C, VCC =50V =+ 10%, fCPS 24 MHZ, VSS = AVSS =0 V)
Symbo . o Value .
Parameter Pin Condition - Unit | Remarks
I Min | Typ | Max
Input leak current |||_ e VCC =55 V, VSS < V| < VCC —1 — +1 MA
P00 to P07,
Pull-u P10 to P17,
-up Ryp P20 to P27, — 25 50 100 [kC2
resistance P30 to P37
RST
Except Flash
Pull-down Roown |MD2 — 25 |50 [100 [kQ |memory
resistance devices
VCC =50V,
Internal frequency : 24 MHz, — 55 70 mA
At normal operation.
Vee =5.0V, Flash
lcc Internal frequency : 24 MHz, — 70 85 mA memory
At writing Flash memory. devices
Vee =30V, Flash
Internal frequency : 24 MHz, — 75 90 mA memory
At erasing Flash memory. devices
VCC =50V,
lecs Internal frequency : 24 MHz, — 25 35 mA
In Sleep mode.
VCC =50V,
leTts Internal frequency : 2 MHz, — 0.3 0.8 mA
In Main Timer mode
VCC =50V,
Power supply Internal frequency : 24 MHz
. [ Vee ’ — 4 7 mA
current CTSPLLG In PLL Timer mode,
external frequency = 4 MHz
VCC =50V
Internal frequency : 8 kHz, o
locL In sub operation 70 140 A
=+25°C
VCC =50V
Internal frequency : 8 kHz, .
lcoLs In sub sleep 20 50 HA
=+25°C
VCC =50V
Internal frequency : 8 kHz, o
loct In watch mode 10 % HA
=+25°C
VCC =50V,
lccH In Stop mode, — 7 25 A
Tp = +25°C
Other than C,
Input capacitance Cin ﬁxCR?-i 'AX/VS%_ — — 5 15 pF
Vee: Vss

*: The power supply current is measured with an external clock.
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11.4.8 Hold Timing

(Ta = —40°C to +105°C, Ve = 5.0 V + 10%, Vgg = 0.0 V, fop< 24 MHz)

. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
Pin floating —> HAK { time txHAL HAK 30 tcp ns
HAK T time —> Pin valid time thany HAK tcp 2 tcp ns
Note: : There is more than 1 cycle from when HRQ reads in until the HAK is changed.
— A
HAK \ 24V
08V-y
le——— txHAL ——» le—— tHAHV — |
, X 24V Hi-z 24 v
Each pin
7l 0.8V 0.8 V!‘
Page 64 of 92
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12. Example Characteristics

B MBO0F346E, MBOOF346ES, MBO0F346CE, MBOOF346CES

ICC - VCC ICCL - VCC
Tp = +25°C, external clock operation, f = Internal operation frequency] Ty = +25°C, external clock operation, f = Internal operation frequency
70 100
60 o
f=24 MHz
50 70
— / f =20 MHz < 60
<< 40 =
£ - f=16 MHz S50
g % f=12 MHz 8 40 f=8kHz
o 20 f=10 MHz = 30
f=8MHZ] 20
10 f=4MHz { 10
0 f=2MHz 0 ] ] ) )
2.5 3.5 4.5 5.5 6.5 25 35 4.5 5.5 6.5
Vee (V) Vee (V)
lccs — Vee lcoLs — Vee

Tp = +25°C, external clock operation, f = Internal operation frequency

Tp = +25°C, external clock operation, f = Internal operation frequency

35 50

. :

o5 f=24 MHz po

7 2 / f =20 MHz ii 30

E S f=16 MHz o 25
» 15 _ ]

@ f=12 MHz 8 20

o 10 f=10 MHZ_ = 15

f = 8 MHz 0 f=8 kHz
5 f = 4 MHz— 5
o f= 2 MHZ : . . . .
25 35 4.5 55 6.5 2.5 3.5 4.5 55 6.5
Vee (V) Vee (V)

lcts — Vee lcct — Vee

Tp = +25°C, external clock operation, f = Internal operation frequency

Tp = +25°C, external clock operation, f = Internal operation frequency

400 20
350 18
%00 f=2MH 12
= V4 —
3 250 3 12
o 200 e 10
& 150 o 8
100 i f=8kHz
50 2
0 L L L L 0 L L L L
25 35 45 5.5 6.5 25 35 4.5 5.5 6.5
Vee (V) Vee (V)
lctspLLs — Vee lccH — Vee
T, = +25°C, external clock operation, f = Internal operation frequency| Ty = +25°C, stopped
10 10
9 9
8 8
= 7
< 7 =
E 6 < 6
- 5
©
2 . g
2R f=24 MHz = 3
5 3 2 s
1 1
. . . . 0 L L L L
0,3 35 75 55 65 2.5 3.5 4.5 5.5 6.5
Vee (V) Vce (V)
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B MBO0F347E, MB90OF347ES, MBO0F347CE, MB90F347CES

Tp = +25°C, external clock operation f = Internal operation frequency

lcc — Vee lccL — Vee
Tp = +25°C, external clock operation f = Internal operation frequency|Ty = +25°C, external clock operation f = Internal operation frequency
70 100
60 o
f=24 MHz
50 70
2 4 / f = 20 MHz < 60
c s f=16 MHz \? 50
o 30 f=12 MHz 8 40 LEE:Rab-
° 20 f=10 MHz = 30
f=8MHZ] 20
10 f=4MHz { 10
0 f=2MHz 0 ] ] ]
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vce (V) Vee (V)
lccs — Vee lccts — Vee

Tp = +25°C, external clock operation f = Internal operation frequency

Tp = +25°C, external clock operation f = Internal operation frequency

35 50
30 45
25 f = 24 MHz ;‘g
< 5 / f =20 MHz < a0
£ s f=16 MHz @ 25

@ 15 3

8 f=12 MHz 3 20
2 f=10 MHz © s

f=8MHz" 10 f=8kHz
5 f = 4 MHz— 5
0 f= 2 MHz :

2.5 35 4.5 5.5 6.5 25 35 4.5 5.5 6.5
Vce (V) Vce (V)

lcts — Vee lcct — Vee

Tp = +25°C, external clock operation f = Internal operation frequency|

400 20
350 18
300 16
2 250 f=2 MHz z 14
e 312
s 200 5 10
& 150 o 8
100 i =8 kHz
50 2
O L L L L 0 L L L L
2.5 3.5 4.5 55 6.5 25 3.5 4.5 55 6.5
Vce (V) Ve (V)
lctspLe — Vee lccn — Vee
Tp = +25°C, external clock operation f = Internal operation frequency
Tp = +25°C, stopped
10 10
9 9
8 8
< 7 7
E s < g
¢ 5 T
- O 4
b g f= 24 MHz ° .
O
L 5 2 -
1 1
0 L L L L 0 L L L L
2.5 3.5 4.5 55 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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Part number Package Remarks

MBOO0F347EPF
MB90F347ESPF 100-pin plastic QFP
MB9O0F347CEPF (FPT-100P-M06)
MB90F347CESPF
MBOOF347EPMC
MBO0F347ESPMC 100-pin plastic LQFP
MB90F347CEPMC (FPT-100P-M20)
MB9O0F347CESPMC
MBOO0F349EPF
MBOOF 349ESPF 100-pin plastic QFP
MB9OF349CEPF (FPT-100P-M06)
MBOO0F349CESPF
MBYO0F349EPMC
MBOO0F349ESPMC 100-pin plastic LQFP
MB90OF349CEPMC (FPT-100P-M20)
MB9O0F349CESPMC
MB90341EPF
MB90341ESPF 100-pin plastic QFP
MB90341CEPF (FPT-100P-M06)
MB90341CESPF
MB90341EPMC
MBY0341ESPMC 100-pin plastic LQFP
MB90341CEPMC (FPT-100P-M20)
MB90341CESPMC
MB90342EPF
MB90342ESPF 100-pin plastic QFP
MB90342CEPF (FPT-100P-M06)
MB90342CESPF
MB90342EPMC
MB90342ESPMC 100-pin plastic LQFP
MB90342CEPMC (FPT-100P-M20)
MB90342CESPMC
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Part number Package Remarks

MB90346EPF
MB90346ESPF 100-pin plastic QFP
MB90346CEPF (FPT-100P-M06)
MB90346CESPF
MB90346EPMC
MB90346ESPMC 100-pin plastic LQFP
MB90346CEPMC (FPT-100P-M20)
MB90346CESPMC
MB90347EPF
MBY0347ESPF 100-pin plastic QFP
MB90347CEPF (FPT-100P-MO06)
MB90347CESPF
MB90347EPMC
MB90347ESPMC 100-pin plastic LQFP
MB90347CEPMC (FPT-100P-M20)
MB90347CESPMC
MB90348EPF
MBY0348ESPF 100-pin plastic QFP
MB90348CEPF (FPT-100P-MO06)
MB90348CESPF
MB90348EPMC
MB90348ESPMC 100-pin plastic LQFP
MB90348CEPMC (FPT-100P-M20)
MB90348CESPMC
MB90349EPF
MB90349ESPF 100-pin plastic QFP
MB90349CEPF (FPT-100P-M06)
MB90349CESPF
MB90349EPMC
MBY0349ESPMC 100-pin plastic LQFP
MB90349CEPMC (FPT-100P-M20)
MB90349CESPMC
MBY0OV340E-101CR 299-pin ceramic PGA For evaluation
MB90V340E-102CR (PGA-299C-A01)
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