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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

FR60 RISC

32-Bit Single-Core
96MHz

CANbus, EBI/EMI, I2C, LINbus, UART/USART
DMA, LVD, PWM, WDT
108

1.0625MB (1.0625M x 8)
FLASH

48K x 8

3V ~ 5.5V

A/D 32x10b

External

-40°C ~ 125°C (TA)
Surface Mount
144-LQFP

144-LQFP (20x20)
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MB91460B Series

1. Product Lineup

Feature MB91V460 MB91F465BB/464BB MB91F467BA/466BA
Max. core frequency (CLKB) 80 MHz 100 MHz 96 MHz
Max. resource frequency (CLKP) 40 MHz 50 MHz 48 MHz
I(\/Iczi_xk_?)xternal bus frequency 40 MHz 50 MHz 48 MHz
Max. CAN frequency (CLKCAN) 20 MHz 50 MHz 48 MHz
Technology 0.35um 0.18um 0.18um
Watchdog yes yes yes
Watchdog (RC osc. based) yes (disengageable) yes yes
Bit Search yes yes yes
Reset input (INITX) yes yes yes
Hardware standby input (HSTX) yes no no
Clock Modulator yes yes yes
Clock Monitor yes yes yes
Low Power Mode yes yes yes
DMA 5ch 5ch 5ch
MMU/MPU MPU (16 ch)!"l MPU (8 ch)!! MPU (8 ch)!"!
Flash memory Emulation SRAM 32bit read MBQ1F4SSBBi 544 KByte MB91 F4678A:.1088 KByte

data MB91F464BB: 416 KByte MB91F466BA: 832 KByte

Satellite Flash memory - - -
Flash Protection - yes yes
D-RAM 64 KByte 24 KByte 24 KByte
ID-RAM 64 KByte 16 KByte 16 KByte
Flash-Cache (Instruction cache) 16 KByte 8 KByte 8 KByte
Boot-ROM / BI-ROM 4 KByte fixed 4 KByte 4 KByte
RTC 1ch 1ch 1ch
Free Running Timer 8 ch 8 chl? 8 chl?
e, oo,
o o
Reload Timer 8ch 8 ch® 8 chl!
o o
PFM 16-bit 1ch - -
Sound Generator 1ch 1ch 1ch
Up/Down Counter (8/16 bit) 4 ch (8-bit) / 2 ch (16-bit) MD_S:O:,\Z/ISiéiﬁi:\)IA[l]Ch (16bit) MD_3:0Z,§S§§2?:\)‘ /{\[17]Ch (1601)

C_CAN

6 ch (128msg)

3 ch (32msg)

6 ch (32msg)
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Pin Assignment
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(TOP VIEW)

MB91F465BB/464BB with MD_3
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4. 1/O Circuit Types

Type Circuit Remarks
A ——— pull-up control CMOS level output
(programmable g = 5mA, Igy = -5mA
driver strength and lg. = 2mA, lgy = -2mA)
- }_|_ control 2 different CMOS hysteresis inputs with input shutdown
— data line function
D Automotive input with input shutdown function
}_ TTL input with input shutdown function
Programmable pull-up resistor: 50kQ approx.
L pull- down control
R
Wi @O—D&— CMOS hysteresis type1
—@O-DC}— CMOS hysteresis type2
_@O-D&— Automotive inputs
> D@—D&— TTL input
standby control for
input shutdown
B ull-ub control CMOS level output
P P (programmable g = 5mA, Igy = -5mA

driver strength
control

— data line

—

pull- down control

I CMOS hysteresis type1

- CMOS hysteresis type2

|- Automotive inputs

I TTL input

standby control for

<|

TREY [

input shutdown

L }— analog input

and |o|_ = 2mA, IOH = -2mA)
2 different CMOS hysteresis inputs with input shutdown

function
Automotive input with input shutdown function
TTL input with input shutdown function
Programmable pull-up resistor: 50kQ approx.

Analog input

Document Number: 002-04608 Rev. *A
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Type Circuit Remarks
c CMOS level output (Ig. = 3mA, Igy =-3mA)
pull-up control 2 different CMOS hysteresis inputs with input shutdown
function
Automotive input with input shutdown function
|— }—|_ TTL input with input shutdown function
D |— data line Programmable pull-up resistor: 50kQ approx.
L pull- down control
R
Wi @O—D&— CMOS hysteresis type1
—@O-DC}— CMOS hysteresis type2
_@O-D(}— Automotive inputs
> D@—D&— TTL input
standby control for
input shutdown
D CMOS level output (Ig. = 3mA, Igy =-3mA)

pull-up control

— data line

pull- down control

W

|- CMOS hysteresis type1

|- CMOS hysteresis type2

I Automotive inputs

| TTL input

standby control for
input shutdown

L [ }— analog input

TR [

<|

2 different CMOS hysteresis inputs with input shutdown
function

Automotive input with input shutdown function

TTL input with input shutdown function

Programmable pull-up resistor: 50kQ approx.

Analog input

Document Number: 002-04608 Rev. *A
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8.4 Registers

8.41 General-Purpose Register
32 bits
I I Initial value
RO XXXX XXXXH
R1
R12
R13 AC
R14 FP XXXX XXXXH
R15 SP 0000 0000H

Registers RO to R15 are general-purpose registers. These registers can be used as accumulators for computation operations and as
pointers for memory access.

Of the 16 registers, enhanced commands are provided for the following registers to enable their use for particular applications.
R13 : Virtual accumulator

R14 : Frame pointer

R15 : Stack pointer
Initial values at reset are undefined for RO to R14. The value for R15 is 00000000y (SSP value).

8.4.2 PS (Program Status)
This register holds the program status, and is divided into three parts, ILM, SCR, and CCR.

All undefined bits (-) in the diagram are reserved bits. The read values are always “0”. Write access to these bits is invalid.

Bit position — pjt 31 bit 20 bit 16 bit 10 bit 8 bit 7 bit 0
— L1l — Ll
;Y_J \_Y_}\ )
Y
ILM SCR CCR

Page 36 of 126
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MB91460B Series

9.3.1.2 Flash Memory Map MB91F466BA

Addr

0014:FFFFh
0014:C000h

0014:BFFFh
0014:8000h

0014:7FFFh
0014:4000h

0014:3FFFh
0014:0000h

0013:FFFFh
0012:0000h

0011:FFFFh
0010:0000h

000F:FFFFh
000E:0000h

000D:FFFFh
000C:0000h

000B:FFFFh
000A:0000h

0009:FFFFh
0008:0000h

0007:FFFFh
0006:0000h

0005:FFFFh
0004:0000h

16bit read/write
32bit read
64bit read

Legend

Document Number: 002-04608 Rev. *A

SA6 (8KB) SA7 (8KB)
SA4 (8KB) SA5 (8KB)
ROMS7
SA2 (8KB) SA3 (8KB)
SAO (8KB) SA1 (8KB)
SA22 (64KB) SA23 (64KB)
ROMS6
SA20 (64KB) SA21 (64KB)
SA18 (64KB) SA19 (64KB) ROMS5
SA16 (64KB) SA17 (64KB) ROMS4
SA14 (64KB) SA15 (64KB) ROMS3
SA12 (64KB) SA13 (64KB) ROMS2
SA10 (64KB) SA11 (64KB) ROMS1
SA8 (64KB) SA9 (64KB) ROMSO0
addr+0 addr+1 addr+2 addr+3 addr+4 addr+5 addr+6 addr+7
dat[31:16] dat[15:0] dat[31:16] dat[15:0]
dat[31:0] dat[31:0]

dat[63:0]

Memory not available in this area

Memory available in this area
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9.3.3.3 Address Mapping MB91F465BB

CPU Address i Flash .
(addr) Condition S FA (Flash address) Calculation

14:8000h

to addr[2]==0 SA4, SA6 FA := addr - addr%00:4000h + (addr%00:4000h)/2 - (addr/2)%4
14-FFEFh (8 Kbyte) + addr%4 - 0D:0000h
14:8000h = 00" 900" .

to addr[2]== SA5, SA7 FA := addr - addr%00:4000h + (addr%00:4000h)/2 + 00:2000h -
08:0000h _ oo, o .

to addr[2]==0 SA12, SA14, SA16, SA18 FA := addr - addr%02:0000 + (addr%02:0000h)/2 - (addr/2)%4 +
OF:FFFFh (64 Kbyte) addr%4
08:0000h B _ _ _

to addr[2]== SA13, SA15, SA17, SA19 FA := addr - addr%02:0000h + (addr%02:0000h)/2 + 01:0000h -
OF:FFFFh (64 Kbyte) (addr/2)%4 + addr%4

Note: FA result is without 20:0000h offset for parallel Flash programming . Set offset by keeping FA[21] = 1 as described in section
“Parallel Flash programming mode”.

9.3.3.4 Address Mapping MB91F464BB

CPU Address e Flash ]
(addr) Condition RO FA (Flash address) Calculation
14:8000h B o s \
to addr[2]==0 SA4, SA6 FA := addr - addr%00:4000h + (addr%00:4000h)/2 - (addr/2)%4
14:FFFEh (8 Kbyte) + addr%4 - 0D:0000h
14:8000h . _ _ _
to addr[2]== SA5, SA7 FA := addr - addr%00:4000h + (addr%00:4000h)/2 + 00:2000h -
14:FFFFh (8 Kbyte) (addr/2)%4 + addr%4 - 0D:0000h
0A:0000h
to addr[2]==0 SA14, SA16, SA18 FA := addr - addr%02:0000 + (addr%02:0000h)/2 - (addr/2)%4 +
OF:FFFFh (64 Kbyte) addr%4
0A:0000h
to addr[2]== SA15, SA17, SA19 FA := addr - addr%02:0000h + (addr%02:0000h)/2 + 01:0000h -

Note: FA result is without 20:0000h offset for parallel Flash programming . Set offset by keeping FA[21] = 1 as described in section
“Parallel Flash programming mode”.
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9.5 Poweron Sequence in Parallel Programming Mode
The flash memory can be accessed in programming mode after a certain wait time, which is needed for Security Vector fetch:

m Minimum wait time after VDD5/VDD5R power on: 2.76 ms

® Minimum wait time after INITX rising: 1.0 ms
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: 0x14:8000 BSV1: 0x14:8004
FSV2: 0x14:8008 BSV2: 0x14:800C

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[18]
: : . FSV1[17] FSV1[16] .
FSV1[31:19] ertell_'-‘er\c’)‘t;lactlon Write Protection | Read Protection Flash Security Mode
(s . . 4 Read Protection (all device modes, except INTVEC
setall to ‘0 setto ‘0 setto ‘0 setto "1 mode MD[2:0]="000")
setallto ‘O’ setto ‘0’ setto ‘1’ setto O’ Write Protection (all deylce modes, without
exception)
Read Protection (all device modes, except INTVEC
setall to ‘0’ set to ‘0’ setto ‘1’ setto ‘1’ mode MD[2:0]="000") and Write Protection
(all device modes)
o 40 . 4 Read Protection (all device modes, except INTVEC
set all to ‘0 setto ‘1 setto ‘0 setto ‘1 mode MD[2:0]="000")
oy 40 s . Write Protection (all device modes, except INTVEC
setall to ‘0 setto ‘1 set to ‘1 setto ‘0 mode MD[2:0]="000")
Read Protection (all device modes, except INTVEC
(s Py as cas mode MD[2:0]="000") and Write Protection
setallto’0 setto setto setto™ (all device modes except INTVEC mode
MD[2:0]="000")

Document Number: 002-04608 Rev. *A
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11. Memory Maps

1.1 MB91F467BA, MB91F466BA

MB91F467BA

00000000H
1/0 (direct addressing area)

00000400H

1/0
00001000H
DMA
00002000+
00004000+
Flash-Cache (8 KBytes)
00006000+
00007000H
Flash memory control
00008000H
0000B0O0OH
Boot ROM (4 Kbytes)
0000C000H
CAN

0000D000H

0002A000+
D-RAM (0 wait, 24 Kbytes)

00030000+

ID-RAM (16 Kbytes)
00034000+
00040000w
Flash memory (1088 Kbytes)
00150000+
00180000+
External bus area
00500000+
External data bus

FFFFFFFFH

Note: Access prohibited areas

Document Number: 002-04608 Rev. *A

00000000+

00000400+

00001000+

00002000+

00004000+

00006000+

00007000+

00008000+

0000B0O0OH

0000C000H

0000D000H

0002A000H

00030000+

00034000+
00040000+

00080000+

00100000+

00140000+

00150000+
00180000+

00500000+

FFFFFFFFu

Note:

MB91F466BA

1/0 (direct addressing area)

1/0

DMA

Flash-Cache (8 KBytes)

Flash memory control

Boot ROM (4 Kbytes)

CAN

D-RAM (0 wait, 24 Kbytes)

ID-RAM (16 Kbytes)

External bus area

Flash memory (768 Kbytes)

Flash memory (64 Kbytes)

External bus area

External data bus

Access prohibited areas

Page 54 of 126
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12. 1/0 Map
121 MB91F467BA/466BA, MB91F465BB/464BB
Register
Address Block
+0 +1 +2 +3
000000 PDRO [R/W] PDR1 [R/W] PDR2 [R/W] PDR3 [R/W] T-unit
H XXXXXXXX A XXXXXXXX XXXXXXXX XXXXXXXX port data register
A

L Read/write attribute

Register initial value after reset

Register name (column 1 register at address 4n, column 2 register at address
4n+1..)

Leftmost register address (for word access, the register in column 1 becomes
the MSB side of the data.)

Note: Initial values of register bits are represented as follows:
“1 7 Initial value “1”

“0 " Initial value “0”

“ X" Initial value “ undefined ”

“ -7 No physical register at this location

Access is barred with an undefined data access attribute.
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Address Register Block
+0 +1 +2 +3
000158 PTMRO09 [R] PCSR09 [W]
H 11111111 11111111 XXXXXXXX XXXXXXXX PPG 9
00015C PDUTO09 [W] PCNHO09 [R/W] PCNL09 [R/W]
H XXXXXXXX XXXXXXXX 0000000 - 000000 -0
000160 PTMR10 [R] PCSR10 [W]
H 11111111 11111111 XXXXXXXX XXXXXXXX PG 10
000164 PDUT10 [W] PCNH10 [R/W] PCNL10 [R/W]
H XXXXXXXX XXXXXXXX 0000000 - 000000 -0
000168 PTMR11 [R] PCSR11 [W]
H 11111111 11111111 XXXXXXXX XXXXXXXX PPG 11
00016C PDUT11 [W] PCNH11 [R/W] PCNL11 [R/W]
H XXXXXXXX XXXXXXXX 0000000 - 000000 -0
000170 to
00017Cy, Reserved Reserved
000180y Reserved I%ﬁggo[sé\év ] Reserved I%ﬁggo[gé\év ]
000184 IPCPO [R] IPCP1 [R] Input Capture
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Oto3
000188 IPCP2 [R] IPCP3 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0CS01 [R/W] 0CS23 [R/W]
00018CH ---0--00 0000 - - 00 ~--0--00 0000 -- 00
000190 OCCPO [R/W] OCCP1 [R/IW] Output Compare
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Oto3
000194 OCCP2 [RIW] OCCP3 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000198 SGCRH [R/W] SGCRL [R/W] SGFR [R/W, R]
H 0000 - - 00 --0--000 XXXXXXXX XXXXXXXX
SGAR [R/W] SGTR [R/W] SGDR [R/W] Sound Generator
00019C 00000000 Reserved XXXXXXXX XXXXXXXX
000140 ADERH [R/W] ADERL [R/W]
H 00000000 00000000 00000000 00000000
ADCS1 [R/W] ADCSO0 [R/W] ADCR1 [R] ADCRO [R]
0001A4 00000000 00000000 000000XX XXXXXXXX A/D Converter
0001A8 ADCT1 [RIW] ADCTO [R/W] ADSCH [R/W] ADECH [R/W]
H 00010000 00101100 ---00000 ---00000
0001ACH Reserved Aiﬁ?g&%/gvl Reserved Reserved Alarm gct)(r:s)arator
000180 TMRLRO [W] TMRO [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 0
TMCSRHO TMCSRLO (PPG 0, PPG 1)
0001B4 Reserved [R/W] [R/W]
---00000 0 - 000000
0001B8 TMRLR1 [W] TMR1 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 1
TMCSRH1 TMCSRL1 (PPG 2, PPG 3)
0001BCy Reserved [R/W] [R/W]
---00000 0 - 000000
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Address Register Block
+0 +1 +2 +3
000200 DMACAO [R/W]
H 00000000 000OXXXX XXXXXXXX XXXXXXXX
000204 DMACBO  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000208 DMACA1 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
00020C DMACB1  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX OMAC
000210 DMACA2 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
000214 DMACB2 [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000218 DMACA3  [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
00021C DMACB3  [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000220 DMACA4 [R/W]
H 00000000 0000XXXX XXXXXXXX XXXXXXXX
000224 DMACB4 [R/W]
H 00000000 00000000 XXXXXXXX XXXXXXXX
000228 DMAC
H
0 00023Cy; Reserved
000240y DMO%CEI? OO[;)NV] Reserved
000244,
0 0002CCyy Reserved Reserved
ICS045 [R/W] ICS67 [RIW]
0002D0y Reserved 00000000 Reserved 00000000
0002D4 IPCP4 [R] IPCP5 [R] Input Capture
H XXXXXXX XXXXXXXX XXXXXXXK XXKXXXXX 4to7
000208 IPCP6 [R] IPCP7 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
0CS45 [R/W] 0CS67 [R/W]
0002DC ---0--00 0000 - - 00 ~--0--00 0000 - - 00
0002E0 OCCP4 [R/W] OCCP5 [R/W] Output Compare
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX 4107
0002E4 OCCP6 [R/W] OCCP7 [RIW]
H XXXXXXXK XXKXXXXX XXXXXXXK XXKXXXXX
0002E8y,
o 0002ECy, Reserved Reserved
TCDT4 [R/W] TCCS4 [R/W] Free Running Timer 4
0002F0y XXXXXXXX XXXXXXXX Reserved 00000000 (ICU 4, ICU 5)
TCDT5 [R/W] TCCS5 [R/W] Free Running Timer 5
0002F4y XXXXXXXK XXXKXXXX Reserved 00000000 (ICU 6, ICU 7)
TCDT6 [R/W] TCCS6 [R/W] Free Running Timer 6
0002F8y XXXXXXXX XXXXXXXX Reserved 00000000 (OCU 4, OCU 5)
TCDT7 [R/W] TCCS7 [R/W] Free Running Timer 7
0002FCH XXXXXXXK XXXKXXXX Reserved 00000000 (OCU 6, 0CU 7)
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Address Register Block
+0 +2 +3
00C010 IF1CREQO [RIW] IF1CMSKO [R/W]
H 00000000 00000001 00000000 00000000
IF1MSK20 [RIW] IF1MSK10 [RIW]
00C014, 11111111 11111111 11111111 11111111
00C018 IF1ARB20 [R/W] IF1ARB10 [RIW]
H 00000000 00000000 00000000 00000000
IF1IMCTRO [RIW]
00CO1CH 00000000 00000000 Reserved
00C020 IF1DTA10 [R/W] IF1DTA20 [R/W]
H 00000000 00000000 00000000 00000000 CAN 0
00C024 IF1DTB10 [R/W] IF1DTB20 [R/W] IF 1 Register
H 00000000 00000000 00000000 00000000
00C028,
0 00C02C,, Reserved
00C030 IF1DTA20 [R/W] IF1DTA10 [R/W]
H 00000000 00000000 00000000 00000000
00C034 IF1DTB20 [R/W] IF1DTB10 [R/W]
H 00000000 00000000 00000000 00000000
00C038,
o 00C03C,, Reserved
00C040 IF2CREQO [RIW] IF2CMSKO [R/W]
H 00000000 00000001 00000000 00000000
00C044 IF2MSK20 [RIW] IF2MSK10 [RIW] CAN O
H 11111111 11111111 11111111 11111111 IF 2 Register
00C048 IF2ARB20 [R/W] IF2ARB10 [RIW]
H 00000000 00000000 00000000 00000000
IF2MCTRO [RIW]
00CO4CH 00000000 00000000 Reserved
00C050 IF2DTA10 [R/W] IF2DTA20 [R/W]
H 00000000 00000000 00000000 00000000
00C054 IF2DTB10 [R/W] IF2DTB20 [R/W]
H 00000000 00000000 00000000 00000000
00C058,
o 00C05C, Reserved
00C060 IF2DTA20 [R/W] IF2DTA10 [R/W]
H 00000000 00000000 00000000 00000000
00C064 IF2DTB20 [R/W] IF2DTB10 [R/W]
H 00000000 00000000 00000000 00000000
00C068,
0 00C0O7Cyy Reserved
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Address Register Block
+0 +1 +2 +3
00C140 IF2CREQ1 [R/W] IF2CMSK1 [R/W]
H 00000000 00000001 00000000 00000000
IF2MSK21 [R/W] IF2MSK11 [R/W]
00C144y 11111111 11111111 11111111 11111111
00C148 IF2ARB21 [R/W] IF2ARB11 [R/W]
H 00000000 00000000 00000000 00000000
IF2MCTR1 [R/W]
00C14Cy 00000000 00000000 Reserved
00C150 IF2DTA11 [R/W] IF2DTA21 [R/W]
H 00000000 00000000 00000000 00000000 CAN 1
00C154 IF2DTB11 [R/W] IF2DTB21 [R/W] IF 2 Register
H 00000000 00000000 00000000 00000000
00C158y,
o 00C15C,, Reserved
00C160 IF2DTA21 [R/W] IF2DTA11 [R/W]
H 00000000 00000000 00000000 00000000
00C164 IF2DTB21 [R/W] IF2DTB11 [R/W]
H 00000000 00000000 00000000 00000000
00C168y
0 00C17C,y Reserved
00C180 TREQR21 [R] TREQR11 [R]
H 00000000 00000000 00000000 00000000
00C184yto
00C18Cy, Reserved Reserved
00C190 NEWDT21 [R] NEWDT11 [R]
H 00000000 00000000 00000000 00000000
00C194y, to
00C19Cy, Reserved Reserved CAN 1
00C1AD INTPND21 [R] INTPND11 [R] Status Flags
H 00000000 00000000 00000000 00000000
00C1A4 to
00C1ACH Reserved Reserved
00C1B0 MSGVAL21 [R] MSGVAL11 [R]
H 00000000 00000000 00000000 00000000
00C1B4 to
00C1FCy Reserved Reserved
00C200 CTRLR2 [R/W] STATR2 [R/W]
H 00000000 00000001 00000000 00000000
00C204 ERRCNT2 [R] BTR2 [R/W]
H 00000000 00000000 00100011 00000001 CAN 2
00C208 INTR2 [R] TESTR2 [R/W] Control Register
H 00000000 00000000 00000000 X0000000
BRPE2 [R/W]
00C20Cy 00000000 00000000 CBSYNC2
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Address Register Block
+0 +1 +2 +3
00C310 IF1CREQS3 [R/W] IF1CMSK3 [R/W]
H 00000000 00000001 00000000 00000000
IF1MSK23 [R/W] IF1MSK13 [R/W]
00C314y 11111111 1111111 11111111 11111111
00C318 IF1ARB23 [R/W] IF1ARB13 [R/W]
H 00000000 00000000 00000000 00000000
IFIMCTR3 [R/W]
00C31C 00000000 00000000 Reserved
00C320 IF1IDTA13 [R/W] IF1IDTA23 [R/W] CAN 3
H 00000000 00000000 00000000 00000000 IF 1 Register
IF1DTB13 [RIW] IF1DTB23 [RIW]
00C324y 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C328y BB
to Reserved
00C32Cy
00C330 IF1DTA23 [R/W] IF1IDTA13 [R/W]
H 00000000 00000000 00000000 00000000
00C334 IF1DTB23 [R/W] IF1DTB13 [R/W]
H 00000000 00000000 00000000 00000000
00C338
to Reserved
00C33Cy
00C340 IF2CREQ3 [R/W] IF2CMSK3 [R/W]
H 00000000 00000001 00000000 00000000
IF2MSK23 [R/W] IF2MSK13 [R/W]
00C344y 11111111 11111111 11111111 11111111
00C348 IF2ARB23 [R/W] IF2ARB13 [R/W]
H 00000000 00000000 00000000 00000000
IF2MCTR3 [R/W]
00C34Cy 00000000 00000000 Reserved
00C350 IF2DTA13 [R/W] IF2DTA23 [R/W] CAN 3
H 00000000 00000000 00000000 00000000 IF 2 Register
00C354 IF2DTB13 [R/W] IF2DTB23 [R/W]
H 00000000 00000000 00000000 00000000 Note: Not on
MB91F465BB/MB91F464
00C358y BB
to Reserved
00C35Cy
00C360 IF2DTA23 [R/W] IF2DTA13 [R/W]
H 00000000 00000000 00000000 00000000
00C364 IF2DTB23 [R/W] IF2DTB13 [R/W]
H 00000000 00000000 00000000 00000000
00C368
to Reserved
00C37Cy
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12.2 Flash Memory and External Bus Area
12.2.1 MB91F467BA/466BA
64bit read dat[63:0]
32bit read/write dat[31:0] dat[31:0]
16bit read/write dat[31:16] ‘ dat[15:0] dat[31:16] ‘ dat[15:0]
Register
Address Block
+0‘ +1 ‘ +2 | +3 +4| +5 ‘ +6 ‘ +7
040000y to O5FFF8y SA8 (64KB) SA9 (64KB) ROMSO0
060000 to O7FFF8y SA10 (64KB) SA11 (64KB) ROMS1
080000y to O9FFF8y SA12 (64KB) SA13 (64KB) ROMS2
0A0000y to OBFFF8y SA14 (64KB) SA15 (64KB) ROMS3
0C0000y to ODFFF8y SA16 (64KB) SA17 (64KB) ROMS4
0E0000 to OFFFFO4 SA18 (64KB) SA19 (64KB)
OFFFF8y osFol\(A)\éc[JFgoH 00 Eg\é[FRgsH o
I s e e
1400004 to 143FF8y SAO (8KB) SA1 (8KB)
144000y to 17FF8y SA2 (8KB) SA3 (8KB)
1480004 to 14BFF8y SA4 (8KB) SA5 (8KB) ROMS7
14C000y to 14FFF8y SAG (8KB) SA7 (8KB)
150000 to17FFF8y Reserved
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13. Interrupt Vector Table

Interrupt number | Interrupt level [] Interrupt vector [21 DMA
T oscmal| o | Setng | Saginir | onser | Pzl vector | imer

Reset 0 00 — — 3FCq 000FFFFCy —
Mode vector 1 01 — — 3F8K O00OFFFF8y —
System reserved 2 02 — — 3F4y 000FFFF4y —
System reserved 3 03 — — 3F0y 000FFFFOy —
System reserved 4 04 — — 3ECH 000FFFECH —
ﬁﬁ? :g?ijgtﬁ‘)’?ﬁ 5 05 — — 3E8y 000FFFES,, —
Memory Protection exception [°] 6 06 — — 3E4y 000FFFE4y —
System reserved 7 07 — — 3EOy 000FFFEQy —
System reserved 8 08 — — 3DCH 000FFFDCH —
System reserved 9 09 — — 3D8y 000FFFD8y —
System reserved 10 0A — — 3D4y 000FFFD4y —
System reserved 11 0B — — 3D0y 000FFFDOy —
System reserved 12 0oc — — 3CCq 000FFFCCH —
System reserved 13 oD — — 3C84 00OFFFC8y —
g;fee;i?oend instruction 14 OE — — 3C4, 000FFFC4 —
NMI request 15 OF Fy fixed 3C04 000FFFCOy —
External Interrupt O 16 10 3BCH 000FFFBCH 0,16
External Interrupt 1 17 11 ICRO0 40 3B8y 00OFFFB8y 1,17
External Interrupt 2 18 12 ICRO a1y, 3B4y 000FFFB4y 2,18
External Interrupt 3 19 13 3B0Oy 000FFFBOK{ 3,19
External Interrupt 4 20 14 3ACH 000FFFACH 20
External Interrupt 5 21 15 IoRo2 424 3A84 0OO0FFFA8y 21
External Interrupt 6 22 16 3A4, 000FFFA4y 22
External Interrupt 7 23 17 IORO3 43 3A0H 000OFFFAOQy 23
External Interrupt 8 24 18 ICRO4 e 39Cy 000FFF9Cy —
External Interrupt 9 25 19 398y 000FFF98y —
External Interrupt 10 26 1A ICRO5 445, 394y 000FFF94, —
External Interrupt 11 27 1B 390y 000FFF90y —
External Interrupt 12 28 1C 38CH 00OFFF8CH —
External Interrupt 13 29 1D CRO6 440 388y 000FFF88y —
External Interrupt 14 30 1E ICRO7 447, 384y 000FFF84 —
External Interrupt 15 31 1F 380y 000OFFF80y —
Reload Timer 0 32 20 37Cy 000FFF7Cy 4,32
Reload Timer 1 33 21 1oRo8 48 378y 000FFF78y 5,33
Reload Timer 2 34 22 374y 000FFF74y 34
Reload Timer 3 35 23 1CRO9 4% 370y 000FFF70y 35
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15.7.7.3 Synchronous write access
(Vpp35=3.0V1to 5.5V, Vss5=AVss5 =0V, Ty=-40 °C to + 125 °C)

. Value .
Parameter Symbol Pin name = Unit
Min Max
TCLWRL - 8 ns
SYSCLK | to WRXn delay time SYSCLK
TCLWRH WRXn 0 - ns
. . WRXn
Data valid to WRXn | setup time TDSWRL D31 to D16 -7 - ns
. . WRXn
WRXn 1 to Data valid hold time TWRHDH D31 to D16 toLkT - 20 - ns
TCLCSL - 8 ns
SYSCLK | to CSXn delay time SYSCLK
TCLCSH CSXn - 12 ns

L, teLest ‘ tCLCsH
<

A

Y

CSXn

tCLWRH

TCLWRL

WRXn \

| tDSWRL TWRHDH

A 4

A

DATA OUT
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