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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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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JEDEC Pin no. Pin name I/O
I/O

circuit type[1] Description

W11 103
P00_4

I/O A
General-purpose input/output port

D28 Signal pin of external data bus (bit28)

W12 104
P10_1

I/O A
General-purpose input/output port

ASX Address strobe output pin

W13 105
P10_0

I/O A
General-purpose input/output port

SYSCLK Clock output pin for external bus

W14 106
P10_5

I/O A
General-purpose input/output port

MCLKI Clock input pin for memory

W15 107 TDO O O Boundary Scan Test Data Out pin

W16 108 TDI I H Boundary Scan Test Data In pin

W17 109 TRST I I Boundary Scan Test Reset pin

W18 110

P21_2

I/O A

General-purpose input/output port

SCK0 Clock input/output pin of USART0

CK0 External clock input pin of free-run timer 0

W19 111
P21_1

I/O A
General-purpose input/output port

SOT0 Data output pin of USART0

V19 112
P21_5

I/O A
General-purpose input/output port

SOT1 Data output pin of USART1

U19 113

P20_1

I/O A

General-purpose input/output port

SOT2 Data output pin of USART2

BIN0 Up/down counter input pin

T19 114 X0A --- J2 Sub clock (oscillation) input

R19 115
P19_1

I/O A
General-purpose input/output port

SOT4 Data output pin of USART4

P19 116
P19_4

I/O A
General-purpose input/output port

SIN5 Data input pin of USART5

N19 117

P18_0

I/O A

General-purpose input/output port

SIN6 Data input pin of USART6

AIN2 Up/down counter input pin

M19 118 X0 --- J1 Clock (oscillation) input

L19 119
P17_0

I/O A
General-purpose input/output port

PPG0 Output pin of PPG timer

K19 120
P17_3

I/O A
General-purpose input/output port

PPG3 Output pin of PPG timer
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7. Block Diagram

7.1 MB91F469Gx

DREQ0, DREQ1
DACKX0, DACKX1

DEOP0, DEOP1
DEOTX0, DEOTX1

AIN0 to AIN3
BIN0 to BIN3
ZIN0 to ZIN3

TTG0/8 to TTG7/15
PPG0 to PPG15

TIN0 to TIN7
TOT0 to TOT7

CK0 to CK7

ICU0 to ICU7

OCU0 to OCU7

ALARM_0, ALARM_1

PFM

SDA0 to SDA3
SCL0 to SCL3

AN0 to AN31

ATGX

SGA
SG0

SIN0 to SIN7
SOT0 to SOT7
SCK0 to SCK7

ASX
RDX
WRX0 to WRX3

MCLKI

BGRNTX

CSX0 to CSX7

A0 to A27

D0 to D31

RX0 to RX5
TX0 to TX5

R-bus
16

I-bus
32

D-bus
32

FR60 CPU
core

Flash-Cache
16 Kbytes

Flash memory
2112 Kbytes 

(MB91F469Gx)

ID-RAM
32 Kbytes

(MB91F469Gx)

Bus converter

D-RAM
64 Kbytes

Bit search

CAN
6 channels

32 <-> 16 
bus adapter

External
bus

interface

DMAC
5 channels

BRQ
MCLKE
MCLKO

WEX
BAAX

Clock modulator

Clock monitor MONCLK

Interrupt controller

INT0 to INT15External interrupt
16 channels

Clock supervisor

Clock control

PPG timer
16 channels

Reload timer
8 channels

Free-run timer
8 channels

Input capture
8 channels

Output compare
8 channels

Up/down counter
4 channels

PFM timer
1 channel

Alarm comparator
2 channels

LIN-USART
8 channels

4 channels
I C2

Real time clock

A/D converter
32 channels

Sound generator
1 channel

SYSCLK

RDY

IOWRX
IORDX

Ext.Bus
I-Cache
4 Kbytes
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9.6 Flash Security

9.6.1 Vector addresses
Two Flash Security Vectors (FSV1, FSV2) are located parallel to the Boot Security Vectors (BSV1, BSV2) controlling the protection 
functions of the Flash Security Module:

FSV1: 0x24:8000 BSV1: 0x24:8004
FSV2: 0x24:8008 BSV2: 0x24:800C

9.6.2 Security Vector FSV1
The setting of the Flash Security Vector FSV1 is responsible for the read and write protection modes and the individual write 
protection of the 8 Kbytes sectors.

9.6.2.1 FSV1 (bit31 to bit16)
The setting of the Flash Security Vector FSV1 bits [31:16] is responsible for the read and write protection modes.

Table 2.  Explanation of the bits in the Flash Security Vector FSV1 [31:16]

FSV1[31:19]
FSV1[18]

Write Protection 
Level

FSV1[17]
Write Protection

FSV1[16]
Read Protection Flash Security Mode

set all to “0” set to “0” set to “0” set to “1”
Read Protection (all device modes, 
except INTVEC mode MD[2:0]  “000”)

set all to “0” set to “0” set to “1” set to “0”
Write Protection (all device modes, without 
exception)

set all to “0” set to “0” set to “1” set to “1”
Read Protection (all device modes, 
except INTVEC mode MD[2:0]  “000”) and Write 
Protection (all device modes)

set all to “0” set to “1” set to “0” set to “1”
Read Protection (all device modes, 
except INTVEC mode MD[2:0]  “000”)

set all to “0” set to “1” set to “1” set to “0”
Write Protection (all device modes, 
except INTVEC mode MD[2:0]  “000”)

set all to “0” set to “1” set to “1” set to “1”

Read Protection (all device modes, 
except INTVEC mode MD[2:0]  “000”) and Write 
Protection (all device modes except INTVEC 
mode MD[2:0]  “000”)
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000060H
SCR04 [R/W,W]

00000000
SMR04 [R/W,W]

00000000
SSR04 [R/W,R]

00001000
RDR04/TDR04 [R/W]

00000000
LIN-USART 4

with FIFO
000064H

ESCR04 [R/W]
00000X00

ECCR04 
[R/W,R,W]
-00000XX

FSR04 [R]
- - - 00000

FCR04 [R/W]
0001 - 000

000068H
SCR05 [R/W,W]

00000000
SMR05 [R/W,W]

00000000
SSR05 [R/W,R]

00001000
RDR05/TDR05 [R/W]

00000000
LIN-USART 5

with FIFO
00006CH

ESCR05 [R/W]
00000X00

ECCR05 
[R/W,R,W]
-00000XX

FSR05 [R]
- - - 00000

FCR05 [R/W]
0001 - 000

000070H
SCR06 [R/W,W]

00000000
SMR06 [R/W,W]

00000000
SSR06 [R/W,R]

00001000
RDR06/TDR06 [R/W]

00000000
LIN-USART 6

with FIFO
000074H

ESCR06 [R/W]
00000X00

ECCR06 
[R/W,R,W]
-00000XX

FSR06 [R]
- - - 00000

FCR06 [R/W]
0001 - 000

000078H
SCR07 [R/W,W]

00000000
SMR07 [R/W,W]

00000000
SSR07 [R/W,R]

00001000
RDR07/TDR07 [R/W]

00000000
LIN-USART 7

with FIFO
00007CH

ESCR07 [R/W]
00000X00

ECCR07 
[R/W,R,W]
-00000XX

FSR07 [R]
- - - 00000

FCR07 [R/W]
0001 - 000

000080H
BGR100 [R/W]

00000000
BGR000 [R/W]

00000000
BGR101 [R/W]

00000000
BGR001 [R/W]

00000000

Baudrate Generator
LIN-USART

0-7

000084H
BGR102 [R/W]

00000000
BGR002 [R/W]

00000000
BGR103 [R/W]

00000000
BGR003 [R/W]

00000000

000088H
BGR104 [R/W]

00000000
BGR004 [R/W]

00000000
BGR105 [R/W]

00000000
BGR005 [R/W]

00000000

00008CH
BGR106 [R/W]

00000000
BGR006 [R/W]

00000000
BGR107 [R/W]

00000000
BGR007 [R/W]

00000000

000090H
-

0000CCH

Reserved Reserved

0000D0H
IBCR0 [R/W]

00000000
IBSR0 [R]
00000000

ITBAH0 [R/W]
- - - - - - 00

ITBAL0 [R/W]
00000000

I2C 00000D4H
ITMKH0 [R/W]

00 - - - - 11
ITMKL0 [R/W]

11111111
ISMK0 [R/W]

01111111
ISBA0 [R/W]

- 0000000

0000D8H Reserved
IDAR0 [R/W]

00000000
ICCR0 [R/W]

00011111
Reserved

0000DCH
IBCR1 [R/W]

00000000
IBSR1 [R]
00000000

ITBAH1 [R/W]
- - - - - - 00

ITBAL1 [R/W]
00000000

I2C 10000E0H
ITMKH1 [R/W]

00 - - - - 11
ITMKL1 [R/W]

11111111
ISMK1 [R/W]

01111111
ISBA1 [R/W]

- 0000000

0000E4H Reserved
IDAR1 [R/W]

00000000
ICCR1 [R/W]

00011111
Reserved

0000E8H
-

0000FCH

Reserved Reserved

000100H
GCN10  [R/W]

00110010   00010000
Reserved

GCN20 [R/W]
- - - - 0000

PPG Control
0-3

Register

Address +1 +2 +3 +4 Block
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000160H
PTMR10  [R]

11111111    11111111
PCSR10  [W]

XXXXXXXX    XXXXXXXX
PPG 10

000164H
PDUT10  [W]

XXXXXXXX    XXXXXXXX
PCNH10  [R/W]

0000000 -
PCNL10  [R/W]

000000 - 0

000168H
PTMR11  [R]

11111111    11111111
PCSR11  [W]

XXXXXXXX    XXXXXXXX
PPG 11

00016CH
PDUT11  [W]

XXXXXXXX    XXXXXXXX
PCNH11  [R/W]

0000000 -
PCNL11  [R/W]

000000 - 0

000170H

P0TMCSRH
[R/W]

- 0 - 000 - 0

P0TMCSRL
[R/W]

- - - 00000

P1TMCSRH
[R/W]

- 0 - 000 - 0

P1TMCSRL
[R/W]

- - - 00000
Pulse

Frequency Modulator000174H
P0TMRLR   [W]

XXXXXXXX   XXXXXXXX
P0TMR   [R]

XXXXXXXX   XXXXXXXX

000178H
P1TMRLR   [W]

XXXXXXXX   XXXXXXXX
P1TMR   [R]

XXXXXXXX   XXXXXXXX

00017CH Reserved Reserved

000180H Reserved
ICS01 [R/W]

00000000
Reserved

ICS23 [R/W]
00000000

Input Capture
0-3

000184H
IPCP0  [R]

XXXXXXXX   XXXXXXXX
IPCP1  [R]

XXXXXXXX   XXXXXXXX

000188H
IPCP2  [R]

XXXXXXXX   XXXXXXXX
IPCP3  [R]

XXXXXXXX   XXXXXXXX

00018CH
OCS01 [R/W]

- - - 0 - - 00   0000 - - 00 
OCS23 [R/W]

- - - 0 - - 00   0000 - - 00 

Output Compare
0-3

000190H
OCCP0 [R/W]

XXXXXXXX   XXXXXXXX
OCCP1 [R/W]

XXXXXXXX   XXXXXXXX

000194H
OCCP2 [R/W]

XXXXXXXX   XXXXXXXX
OCCP3 [R/W]

XXXXXXXX   XXXXXXXX

000198H
SGCRH [R/W]

0000 - - 00
SGCRL [R/W]

- - 0 - - 000
SGFR [R/W, R]

 XXXXXXXX   XXXXXXXX
Sound Generator

00019CH
SGAR [R/W]

00000000
Reserved

SGTR [R/W]
XXXXXXXX

SGDR [R/W]
XXXXXXXX

0001A0H
ADERH [R/W]

00000000   00000000
ADERL [R/W]

00000000   00000000

A/D Converter0001A4H
ADCS1 [R/W]

00000000
ADCS0 [R/W]

00000000
ADCR1 [R]
000000XX

ADCR0 [R]
XXXXXXXX

0001A8H
ADCT1 [R/W]

00010000
ADCT0 [R/W]

00101100
ADSCH [R/W]

- - - 00000
ADECH [R/W]

- - - 00000

0001ACH Reserved
ACSR0 [R/W]

011XXX00
Reserved

ACSR1 [R/W]
011XXX00

Alarm Comparator
0-1

0001B0H
TMRLRC0   [W]

XXXXXXXX   XXXXXXXX
TMRC0   [R]

XXXXXXXX   XXXXXXXX
Reload Timer 0

(PPG 0-1)
0001B4H Reserved

TMCSRCH0
[R/W]

- - - 00000

TMCSRCL0
[R/W]

0 - 000000

Register

Address +1 +2 +3 +4 Block
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000440H
ICR00 [R/W]
- - - 11111

ICR01 [R/W]
- - - 11111

ICR02 [R/W]
- - - 11111

ICR03 [R/W]
- - - 11111

Interrupt Control register

000444H
ICR04 [R/W]
- - - 11111

ICR05 [R/W]
- - - 11111

ICR06 [R/W]
- - - 11111

ICR07 [R/W]
- - - 11111

000448H
ICR08 [R/W]
- - - 11111

ICR09 [R/W]
- - - 11111

ICR10 [R/W]
- - - 11111

ICR11 [R/W]
- - - 11111

00044CH
ICR12 [R/W]
- - - 11111

ICR13 [R/W]
- - - 11111

ICR14 [R/W]
- - - 11111

ICR15 [R/W]
- - - 11111

000450H
ICR16 [R/W]
- - - 11111

ICR17 [R/W]
- - - 11111

ICR18 [R/W]
- - - 11111

ICR19 [R/W]
- - - 11111

000454H
ICR20 [R/W]
- - - 11111

ICR21 [R/W]
- - - 11111

ICR22 [R/W]
- - - 11111

ICR23 [R/W]
- - - 11111

000458H
ICR24 [R/W]
- - - 11111

ICR25 [R/W]
- - - 11111

ICR26 [R/W]
- - - 11111

ICR27 [R/W]
- - - 11111

00045CH
ICR28 [R/W]
- - - 11111

ICR29 [R/W]
- - - 11111

ICR30 [R/W]
- - - 11111

ICR31 [R/W]
- - - 11111

000460H
ICR32 [R/W]
- - - 11111

ICR33 [R/W]
- - - 11111

ICR34 [R/W]
- - - 11111

ICR35 [R/W]
- - - 11111

000464H
ICR36 [R/W]
- - - 11111

ICR37 [R/W]
- - - 11111

ICR38 [R/W]
- - - 11111

ICR39 [R/W]
- - - 11111

000468H
ICR40 [R/W]
- - - 11111

ICR41 [R/W]
- - - 11111

ICR42 [R/W]
- - - 11111

ICR43 [R/W]
- - - 11111

00046CH
ICR44 [R/W]
- - - 11111

ICR45 [R/W]
- - - 11111

ICR46 [R/W]
- - - 11111

ICR47 [R/W]
- - - 11111

000470H
ICR48 [R/W]
- - - 11111

ICR49 [R/W]
- - - 11111

ICR50 [R/W]
- - - 11111

ICR51 [R/W]
- - - 11111

000474H
ICR52 [R/W]
- - - 11111

ICR53 [R/W]
- - - 11111

ICR54 [R/W]
- - - 11111

ICR55 [R/W]
- - - 11111

000478H
ICR56 [R/W]
- - - 11111

ICR57 [R/W]
- - - 11111

ICR58 [R/W]
- - - 11111

ICR59 [R/W]
- - - 11111

00047CH
ICR60 [R/W]
- - - 11111

ICR61 [R/W]
- - - 11111

ICR62 [R/W]
- - - 11111

ICR63 [R/W]
- - - 11111

000480H
RSRR  [R/W]

10000000
STCR  [R/W]

00110011
TBCR  [R/W]
00XXX – 00

CTBR  [W]
XXXXXXXX

Clock Control Unit

000484H
CLKR  [R/W]

---- 0000
WPR  [W]

XXXXXXXX
DIVR0 [R/W]

00000011
DIVR1 [R/W]

00000000

000488H Reserved Reserved

00048CH
PLLDIVM  [R/W]

- - - - 0000
PLLDIVN  [R/W]

- - 000000
PLLDIVG  [R/W]

- - - - 0000
PLLMULG  [W]

00000000
PLL Clock Gear Unit

000490H
PLLCTRL  [R/W]

- - - - 0000
Reserved

000494H

OSCC1 [R/W]
- - - - - 010

OSCS1 [R/W]
00001111

OSCC2 [R/W]
- - - - - 010

OSCS2 [R/W]
00001111

Main/Sub Oscillator
Control

000498H
PORTEN [R/W]

- - - - - - 00
Reserved Port Input Enable Control

00049CH Reserved Reserved

Register

Address +1 +2 +3 +4 Block
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0004A0H Reserved
WTCER [R/W]

- - - - - - 00
WTCR [R/W]

00000000   000 – 00 – 0

Watchdog Timer0004A4H Reserved
WTBR [R/W]

- - - XXXXX   XXXXXXXX   XXXXXXXX

0004A8H
WTHR [R/W]

- - - 00000
WTMR [R/W]

- - 000000
WTSR [R/W]

- - 000000
Reserved

0004ACH
CSVTR [R/W]

- - - 00010
CSVCR [R/W]

00011100
CSCFG [R/W]

0X000000
CMCFG [R/W]

00000000
Clock- Supervisor / 
Selector / Monitor

0004B0H
CUCR [R/W]

- - - - - - - -  - - - 0 - - 00
CUTD [R/W]

10000000 00000000 Calibration Unit of Sub 
Oscillation

0004B4H
CUTR1 [R]

- - - - - - - -  00000000
CUTR2 [R]

00000000 00000000

0004B8H
CMPR [R/W]

- - 000010   11111101
Reserved

CMCR [R/W]
- 001 - - 00

Clock Modulation
0004BCH

CMT1 [R/W]
00000000   1 - - - 0000

CMT2 [R/W]
- - 000000   - - 000000

0004C0H
CANPRE [R/W]

0 - - - 0000

CANCKD 
[R/W]

- - 0000001
Reserved CAN Clock Control

0004C4H
LVSEL [R/W]

00000101
LVDET [R/W]

-000 0 - 00
HWWDE [R/W]

- - - - - - 00
HWWD [R/W,W]

00011000
LV Detection / Hardware-

Watchdog

0004C8H
OSCRH [R/W]

000 - - 001
OSCRL [R/W]

- - - - - 000
WPCRH [R/W]

000 - - 000
WPCRL [R/W]

- - - - - - 00
Main-/Sub-Oscillation 

Stabilization Timer

0004CCH
OSCCR [R/W]

- - - - - - 00
Reserved

REGSEL [R/W]
- - 000100

REGCTR [R/W]
- - - X - - 00

Main- Oscillation Standby 
Control Main/
Sub Regulator

Control

0004D0H
-

00063CH

Reserved Reserved

Register

Address +1 +2 +3 +4 Block
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000EC0H
PPER00 [R/W]

00000000
PPER01 [R/W]

00000000
PPER02 [R/W]

00000000
PPER03 [R/W]

00000000

Port Pull-Up/Down Enable 
register

000EC4H
PPER04 [R/W]

- - - - 0000
PPER05 [R/W]

00000000
PPER06 [R/W]

00000000
PPER07 [R/W]

00000000

000EC8H
PPER08 [R/W]

00000000
PPER09 [R/W]

00000000
PPER10 [R/W]

- 0000000
PPER11 [R/W]

- - - - - - 00

000ECCH Reserved
PPER13 [R/W]

00000000
PPER14 [R/W]

00000000
PPER15 [R/W]

00000000

000ED0H
PPER16 [R/W]

00000000
PPER17 [R/W]

00000000
PPER18 [R/W]

- 000 - 000
PPER19 [R/W]

- 000 - 000

000ED4H
PPER20 [R/W]

- 000 - 000
PPER21 [R/W]

- 000 - 000
PPER22 [R/W]

00000000
PPER23 [R/W]

00000000

000ED8H
PPER24 [R/W]

00000000
Reserved

PPER26 [R/W]
00000000

PPER27 [R/W]
00000000

000EDCH
PPER28 [R/W]

00000000
PPER29 [R/W]

00000000
Reserved

000EE0H
-

000EFCH

Reserved Reserved

000F00H
PPCR00 [R/W]

11111111
PPCR01 [R/W]

11111111
PPCR02 [R/W]

11111111
PPCR03 [R/W]

11111111

Port Pull-Up/Down Con-
trol register

000F04H
PPCR04 [R/W]

- - - - 1111
PPCR05 [R/W]

11111111
PPCR06 [R/W]

11111111
PPCR07 [R/W]

11111111

000F08H
PPCR08 [R/W]

11111111
PPCR09 [R/W]

11111111
PPCR10 [R/W]

- 1111111
PPCR11 [R/W]

- - - - - - 11

000F0CH Reserved
PPCR13 [R/W]

11111111
PPCR14 [R/W]

11111111
PPCR15 [R/W]

11111111

000F10H
PPCR16 [R/W]

11111111
PPCR17 [R/W]

11111111
PPCR18 [R/W]

- 111 - 111
PPCR19 [R/W]

- 111 - 111

000F14H
PPCR20 [R/W]

- 111 - 111
PPCR21 [R/W]

- 111 - 111
PPCR22 [R/W]

11111111
PPCR23 [R/W]

11111111

000F18H
PPCR24 [R/W]

11111111
Reserved

PPCR26 [R/W]
11111111

PPCR27 [R/W]
11111111

000F1CH
PPCR28 [R/W]

11111111
PPCR29 [R/W]

11111111
Reserved

000F20H
-

000FFCH

Reserved Reserved

Register

Address +1 +2 +3 +4 Block
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00C000H
CTRLR0 [R/W]

00000000   00000001
STATR0 [R/W]

00000000   00000000

CAN 0 
Control register

00C004H
ERRCNT0 [R]

00000000   00000000
BTR0 [R/W]

00100011   00000001

00C008H
INTR0 [R]

00000000   00000000
TESTR0 [R/W]

00000000   X0000000

00C00CH
BRPE0 [R/W]

00000000   00000000
Reserved

00C010H
IF1CREQ0 [R/W]

00000000   00000001
IF1CMSK0 [R/W]

00000000   00000000

CAN 0
IF 1 Register

00C014H
IF1MSK20 [R/W]

11111111   11111111
IF1MSK10 [R/W]

11111111   11111111

00C018H
IF1ARB20 [R/W]

00000000   00000000
IF1ARB10 [R/W]

00000000   00000000

00C01CH
IF1MCTR0 [R/W]

00000000   00000000
Reserved

00C020H
IF1DTA10 [R/W]

00000000   00000000
IF1DTA20 [R/W]

00000000   00000000

00C024H
IF1DTB10 [R/W]

00000000   00000000
IF1DTB20 [R/W]

00000000   00000000

00C028H
-

00C02CH

Reserved Reserved

00C030H
IF1DTA20 [R/W]

00000000   00000000
IF1DTA10 [R/W]

00000000   00000000 CAN 0
IF 1 Register

mirror00C034H
IF1DTB20 [R/W]

00000000   00000000
IF1DTB10 [R/W]

00000000   00000000

00C038H
-

00C03CH

Reserved Reserved

00C040H
IF2CREQ0 [R/W]

00000000   00000001
IF2CMSK0 [R/W]

00000000   00000000

CAN 0
IF 2 Register

00C044H
IF2MSK20 [R/W]

11111111   11111111
IF2MSK10 [R/W]

11111111   11111111

00C048H
IF2ARB20 [R/W]

00000000   00000000
IF2ARB10 [R/W]

00000000   00000000

00C04CH
IF2MCTR0 [R/W]

00000000   00000000
Reserved

00C050H
IF2DTA10 [R/W]

00000000   00000000
IF2DTA20 [R/W]

00000000   00000000

00C054H
IF2DTB10 [R/W]

00000000   00000000
IF2DTB20 [R/W]

00000000   00000000

00C058H
-

00C05CH

Reserved Reserved

Register

Address +1 +2 +3 +4 Block
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00C260H
IF2DTA22 [R/W]

00000000   00000000
IF2DTA12 [R/W]

00000000   00000000 CAN 2
IF 2 Register mirror

00C264H
IF2DTB22 [R/W]

00000000   00000000
IF2DTB12 [R/W]

00000000   00000000

00C268H
-

00C27CH

Reserved Reserved

00C280H
TREQR22 [R]

00000000   00000000
TREQR12 [R]

00000000   00000000

CAN 2
Status Flags

00C284H
TREQR42 [R]

00000000   00000000
TREQR32 [R]

00000000   00000000

00C288H
TREQR62 [R]

00000000   00000000
TREQR52 [R]

00000000   00000000

00C28CH
TREQR82 [R]

00000000   00000000
TREQR72 [R]

00000000   00000000

00C290H
NEWDT22 [R]

00000000   00000000
NEWDT12 [R]

00000000   00000000

00C294H
NEWDT42 [R]

00000000   00000000
NEWDT32 [R]

00000000   00000000

00C298H
NEWDT62 [R]

00000000   00000000
NEWDT52 [R]

00000000   00000000

00C29CH
NEWDT82 [R]

00000000   00000000
NEWDT72 [R]

00000000   00000000

00C2A0H
INTPND22 [R]

00000000   00000000
INTPND12 [R]

00000000   00000000

00C2A4H
INTPND42 [R]

00000000   00000000
INTPND32 [R]

00000000   00000000

00C2A8H
INTPND62 [R]

00000000   00000000
INTPND52 [R]

00000000   00000000

00C2ACH
INTPND82 [R]

00000000   00000000
INTPND72 [R]

00000000   00000000

00C2B0H
MSGVAL22 [R]

00000000   00000000
MSGVAL12 [R]

00000000   00000000

00C2B4H
MSGVAL42 [R]

00000000   00000000
MSGVAL32 [R]

00000000   00000000

00C2B8H
MSGVAL62 [R]

00000000   00000000
MSGVAL52 [R]

00000000   00000000

00C2BCH
MSGVAL82 [R]

00000000   00000000
MSGVAL72 [R]

00000000   00000000

00C2C0H
-

00C2FCH

Reserved Reserved

Register

Address +1 +2 +3 +4 Block



MB91460G Series

Document Number: 002-04606 Rev. *A Page 83 of 146

13. Interrupt Vector Table

Interrupt

Interrupt 
number Interrupt level [1] Interrupt vector [2]

DMA
Resource 
numberDecimal Hexa-

decimal
Setting

Register
Register
address Offset Default Vector

address

Reset 0 00   3FCH 000FFFFCH 

Mode vector 1 01   3F8H 000FFFF8H 

System Reserved 2 02   3F4H 000FFFF4H 

System Reserved 3 03   3F0H 000FFFF0H 

System Reserved 4 04   3ECH 000FFFECH 

CPU supervisor mode
 (INT #5 instruction) [5] 5 05   3E8H 000FFFE8H 

Memory Protection exception [5] 6 06   3E4H 000FFFE4H 

System Reserved 7 07   3E0H 000FFFE0H 

System Reserved 8 08   3DCH 000FFFDCH 

System Reserved 9 09   3D8H 000FFFD8H 

System Reserved 10 0A   3D4H 000FFFD4H 

System Reserved 11 0B   3D0H 000FFFD0H 

System Reserved 12 0C   3CCH 000FFFCCH 

System Reserved 13 0D   3C8H 000FFFC8H 

Undefined instruction exception 14 0E   3C4H 000FFFC4H 

NMI request 15 0F FH fixed 3C0H 000FFFC0H 

External Interrupt 0 16 10
ICR00 440H

3BCH 000FFFBCH 0, 16

External Interrupt 1 17 11 3B8H 000FFFB8H 1, 17

External Interrupt 2 18 12
ICR01 441H

3B4H 000FFFB4H 2, 18

External Interrupt 3 19 13 3B0H 000FFFB0H 3, 19

External Interrupt 4 20 14
ICR02 442H

3ACH 000FFFACH 20

External Interrupt 5 21 15 3A8H 000FFFA8H 21

External Interrupt 6 22 16
ICR03 443H

3A4H 000FFFA4H 22

External Interrupt 7 23 17 3A0H 000FFFA0H 23

External Interrupt 8 24 18
ICR04 444H

39CH 000FFF9CH 

External Interrupt 9 25 19 398H 000FFF98H 

External Interrupt 10 26 1A
ICR05 445H

394H 000FFF94H 

External Interrupt 11 27 1B 390H 000FFF90H 

External Interrupt 12 28 1C
ICR06 446H

38CH 000FFF8CH 

External Interrupt 13 29 1D 388H 000FFF88H 

External Interrupt 14 30 1E
ICR07 447H

384H 000FFF84H 

External Interrupt 15 31 1F 380H 000FFF80H 
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Modulation Degree
(k)

Random No
(N)

CMPR
[hex]

Baseclk
[MHz]

Fmin
[MHz]

Fmax
[MHz] Remarks

2 3 046E 64 55.3 75.9

2 5 04AC 64 49.9 89.1

3 3 066D 64 52.5 82

4 3 086C 64 49.9 89.1

5 3 0A6B 64 47.6 97.6

1 3 026F 60 54.9 66.1

1 5 02AE 60 51.9 71

1 7 02ED 60 49.3 76.7

1 9 032C 60 46.9 83.3

1 11 036B 60 44.7 91.3

2 3 046E 60 51.9 71

2 5 04AC 60 46.9 83.3

3 3 066D 60 49.3 76.7

4 3 086C 60 46.9 83.3

5 3 0A6B 60 44.7 91.3

1 3 026F 56 51.4 61.6

1 5 02AE 56 48.6 66.1

1 7 02ED 56 46.1 71.4

1 9 032C 56 43.8 77.6

1 11 036B 56 41.8 84.9

1 13 03AA 56 39.9 93.8

2 3 046E 56 48.6 66.1

2 5 04AC 56 43.8 77.6

2 7 04EA 56 39.9 93.8

3 3 066D 56 46.1 71.4

3 5 06AA 56 39.9 93.8

4 3 086C 56 43.8 77.6

5 3 0A6B 56 41.8 84.9

6 3 0C6A 56 39.9 93.8

1 3 026F 52 47.8 57

1 5 02AE 52 45.2 61.2

1 7 02ED 52 42.9 66.1

1 9 032C 52 40.8 71.8

1 11 036B 52 38.8 78.6

1 13 03AA 52 37.1 86.8
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3FFH

3FEH

3FDH

004H

003H

002H

001H

AVSS5 AVRH

0.5 LSB'

{1 LSB’ (N - 1) + 0.5 LSB’}

1.5 LSB’

Analog input

Total error
D

ig
ita

l o
ut

pu
t

Actual conversion 
characteristics

VNT
(measurement 
value)

Ideal characteristics

Actual conversion 
characteristics

Total error of digital output N   
1 LSB'

VNT  {1 LSB'   (N  1)   0.5 LSB'}

N: A/D converter digital output value
VOT' (ideal value)    AVSS5  0.5 LSB' [V]
VFST'  (ideal value)    AVRH  1.5 LSB' [V]
VNT: Voltage at which the digital output changes from  (N  1) H to NH

1LSB' (ideal value)   
1024

AVRH  AVSS5
[V]
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15.7.7.5 Synchronous Write Access - No Byte Control Type
 (VDD35  4.5 V to 5.5 V, Vss5  AVss5  0 V, TA    40 C to   125 C) 

Parameter Symbol Pin name
Value

Unit
Min Max

SYSCLK ↓ to WRXn delay time
tCLWRL SYSCLK

WRXn

 9 ns

tCLWRH   1  ns

Data valid to WRXn ↓ setup time tDSWRL
WRXn

D31 to D0
  6  ns

WRXn ↑ to Data valid hold time tWRHDH
WRXn

D31 to D0
tCLKT  10  ns

SYSCLK ↓ to CSXn delay time
tCLCSL SYSCLK

 CSXn

 9 ns

tCLCSH  8 ns

SYSCLK

CSXn

WRXn

DATA OUT

tCLWRH

tCLWRL

tDSWRL tWRHDH

tCLCSHtCLCSL



MB91460G Series

Document Number: 002-04606 Rev. *A Page 132 of 146

15.7.8.5 Synchronous Write Access - No Byte Control Type
 (VDD35  3.0 V to 4.5 V, Vss5  AVss5  0 V, TA    40 C to   125 C) 

Parameter Symbol Pin name
Value

Unit
Min Max

SYSCLK ↓ to WRXn delay time
tCLWRL SYSCLK

WRXn

 5 ns

tCLWRH   1  ns

Data valid to WRXn ↓ setup time tDSWRL
WRXn

D31 to D0
  11  ns

WRXn ↑ to Data valid hold time tWRHDH
WRXn

D31 to D0
tCLKT  13  ns

SYSCLK ↓ to CSXn delay time
tCLCSL SYSCLK

CSXn

 5 ns

tCLCSH  6 ns

SYSCLK

CSXn

WRXn

DATA OUT

tCLWRH

tCLWRL

tDSWRL tWRHDH

tCLCSHtCLCSL



MB91460G Series

Document Number: 002-04606 Rev. *A Page 133 of 146

15.7.8.6 Asynchronous Write Access - Byte Control Type
 (VDD35  3.0 V to 4.5 V, Vss5  AVss5  0 V, TA    40 C to   125 C) 

Parameter Symbol Pin name
Value

Unit
Min Max

WEX ↓ to WEX ↑ pulse width tWLWH WEX tCLKT  4  ns

Data valid to WEX ↓ setup time tDSWL
WEX

D31 to D0
1/2  tCLKT  12  ns

WEX ↑ to Data valid hold time tWHDH
WEX

D31 to D0
1/2  tCLKT  11  ns

WEX to WRXn delay time
tWRLWL WEX

WRXn

 1/2  tCLKT  1 ns

tWHWRH 1/2  tCLKT  1  ns

WEX to CSXn delay time
tCLWL WEX

CSXn

 1/2  tCLKT  1 ns

tWHCH 1/2  tCLKT + 1  ns

CSXn

WRXn
(as byte enable)

WEX

DATA OUT

tWHDH

tWHWRH

tWHCH

tWRLWL

tWLWH

tCLWL

tDSWL
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15.7.8.7 Asynchronous Write Access - No Byte Control Type
 (VDD35  3.0 V to 4.5 V, Vss5  AVss5  0 V, TA    40 C to   125 C) 

Parameter Symbol Pin name
Value

Unit
Min Max

WRXn ↓ to WRXn ↑ pulse width tWRLWRH WRXn tCLKT  3  ns

Data valid to WRXn ↓ setup time tDSWRL
WRXn

D31 to D0
1/2  tCLKT  12  ns

WRXn ↑ to Data valid hold time tWRHDH
WRXn

D31 to D0
1/2  tCLKT  11  ns

WRXn to CSXn delay time
tCLWRL WRXn

CSXn

 1/2  tCLKT  1 ns

tWRHCH 1/2  tCLKT + 1  ns

CSXn

WRXn

DATA OUT

tWRHDH

tWRHCHtCLWRL

tWRLWRH

tDSWRL
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15.7.8.10 Clock Relationships
 (VDD35  3.0 V to 4.5 V, Vss5  AVss5  0 V, TA    40 C to   125 C) 

Parameter Symbol Pin name
Value

Unit
Min Max

SYSCLK to MCLKO
tCSHMH SYSCLK

MCLKO

1 5 ns

tCSLML 0 2 ns

MCLKO ↓ to MCLKE (in sleep mode)
tCLML MCLKO

 MCLKE

 4 ns

tCLMH   3  ns

MCLKO

tCLMHtCLML

MCLKE (sleep)

SYSCLK

tCSHMH

tCSLML
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17. Package Dimension

320-pin plastic PBGA Lead pitch 1.27 mm

Package width ×
package length

27.00 mm × 27.00 mm

Lead shape Ball

Sealing method Plastic mold

Mounting height 2.46 mm Max

Weight 2.90 g

320-pin plastic PBGA
(BGA-320P-M06)

(BGA-320P-M06)

2006  FUJITSU  LIMITED  BGA320006S-c-2-1

24.00±0.10(.945±.004)

27.00(1.063)

27.00

24.00±0.10

(1.063)

(.945±.004)

0.20(.008) (4X)

1.271.44
(.057)

1
2
3
4
5
6
7
8
9
10
11
12
13
14

16
17
18

20

1.44
(.057)

B

A

B ACDEFGHJKLMNPRTUVWY

C0.15(.006)
C

INDEX

C

19

15

0.635
(.025) (.050)

(.025)
0.635

1.27
(.050)

ø0.75±0.15(.030±.006)
BMø0.30(.012)

ø0.15(.006) M

C
C

A

24.13(.950)

24.13
(.950)

MAX.
2.46(.097)

MIN.
0.35(.014)

(.065±.004)
1.66±0.10

Dimensions in mm (inches).
Note: The values in parentheses are reference values.©2006-2008 FUJITSU MICROELECTRONICS LIMITED  BGA320006S-c-2-2


