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Purchase URL

Email: info@E-XFL.COM

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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3. Pin Description

3.1 MB91F467BA/466BA AND MB91F465BB/464BB with MD_3=1
. . | ircui .
Pin no. Pin name 110 e ﬁl]j t Function
type
P07_6, PO7_7 General-purpose input/output port
2,3 /0 B
A6, A7 Signal pins of external address bus (bit6 to bit7)
P06_0 to P06_7 General-purpose input/output port
4to 11 — — /0 B purp P PP
A8 to A15 Signal pins of external address bus (bit8 to bit15)
P05 _0to P0O5_5 General-purpose input/output port
121017 /10 A
A16 to A21 Signal pins of external address bus (bit16 to bit21)
P01_0to PO1_7 General-purpose input/output port
20 to 27 /0 A
D16 to D23 Signal pins of external data bus (bit16 to bit23)
P00_0 to POO_7 General-purpose input/output port
28 to 35 — — /0 A purp P PP
D24 to D31 Signal pins of external data bus (bit24 to bit31)
P10_0 General-purpose input/output port
38 110 A
SYSCLK External bus clock output pin
P09 _0 General-purpose input/output port
39 /0 A
CSX0 Chip select output pins
P09_1 General-purpose input/output port
40 — /0 A purp P PP
CSX1 Chip select output pins
P08_0 General-purpose input/output port
41 — 110 A il P il
WRX0 External write strobe output pins
P08_4 General-purpose input/output port
42 /0 A
RDX External read strobe output pin
P08_7 General-purpose input/output port
43 — 110 A purp P il
RDY External ready input pin
P08_1
Not on .
MB91F467BA/MB91F466 General-purpose input/output port
BA
44 WRX1 1/0 A External write strobe output pins
INTO
Not on External interrupt input, can only be used in general-purpose 10
MB91F467BA/MB91F466 port mode
BA
P24_1 General-purpose input/output port
45 — 110 A il P il
INT1 External interrupt input pins
P23 0 General-purpose input/output port
46 RX0 /0 A RX input pin of CANO
INT8 External interrupt input pins
P23_1 General-purpose input/output port
47 /0 A
TXO0 TX output pin of CANO

Document Number: 002-04608 Rev. *A
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3.2 MB91F467BA/466BA AND MB91F465BB/464BB with MD_3=0

. . | ircui .
Pin no. Pin name 110 e ﬁl]j t Function
type
P27 _6 to P27_7 General-purpose input/output ports
2t03 110 B
AN22 to AN23 Analog input pins of A/D converter
P26_0to P26_7 General-purpose input/output ports
4to 11 /0 B
AN24 to AN31 Analog input pins of A/D converter
P24 4 to P24 7 General-purpose input/output ports
12to 15 /0 A
INT4 to INT7 External interrupt input pins
P21_0 General-purpose input/output ports
16 /0 A
SINO Data input pin of USARTO
P21_1 General-purpose input/output ports
17 — /10 A purp P putp
SOTO0 Data output pin of USARTO
P14_4 to P14_7 General-purpose input/output ports
ICU4 to ICU7 Input capture input pins
20 to 23 110 A
TIN4 to TIN7 External trigger input pins of reload timer
TTG4/12t0 TTG7/15 External trigger input pins of PPG timer
P15 4to P15 7 General-purpose input/output ports
24 t0 27 OCU4 to OCU7 1/0 A Output compare output pins
TOT4 to TOT7 Reload timer output pins
P17 _0to P17_7 General-purpose input/output ports
28 to 35 /0 A
PPGO to PPG7 Output pins of PPG timer
P20_0 General-purpose input/output ports
38 SIN2 /0 A Data input pin of USART2
AINO Up/down counter input pin
P20_1 General-purpose input/output ports
39 SOT2 /10 A Data output pin of USART2
BINO Up/down counter input pin
P20 _2 General-purpose input/output ports
SCK2 Clock input/output pin of USART2
40 /0 A
ZINO Up/down counter input pin
CK2 External clock input pin of free-run timer 2
P20_4 General-purpose input/output ports
41 SIN3 1/0 A Data input pin of USART3
AIN1 Up/down counter input pin
P20_5 General-purpose input/output ports
42 SOT3 110 A Data output pin of USART3
BIN1 Up/down counter input pin
P20_6 General-purpose input/output ports
SCK3 Clock input/output pin of USART3
43 /0 A
ZIN1 Up/down counter input pin
CK3 External clock input pin of free-run timer 3

Document Number: 002-04608 Rev. *A
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Type Circuit Remarks
K 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: 50kQ2 approx.
LCD SEG/COM output
pull- down control
R
i @O—D&— CMOS hysteresis type1
)_—@O-D(}— CMOS hysteresis type2
’_—@O-DC}— Automotive inputs
E ) — TTL input
standby control for
input shutdown
LCD SEG/COM
L CMOS level output
pull-up control (programmable lo; = 5mA, lgy = -5mA
and lOL = 2mA, IOH = -2mA)
driver strength ; L s
[ control 2 dlf'fferent CMOS hysteresis inputs with input shutdown
}— }—|_ function
D |— data line Automotive input with input shutdown function)
TTL input with input shutdown function
|> }J— Programmable pull-up resistor: 50kQ approx.
Analog input
LCD Voltage input
L pull- down control
R
VWV @)—D@—— CMOS hysteresis type1
)__@o_bg_ CMOS hysteresis type2
’__@o_bg— Automotive inputs
[ DO_DG_ TTL input
standby control for
input shutdown
VLCD
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8.4.3 CCR (Condition Code Register)

Initial value
bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

— | SV S | N z \Y @ - 000XXXXB

SV: Supervisor flag

S: Stack flag

I: Interrupt enable flag
N: Negative enable flag
Z: Zero flag

V: Overflow flag

C: Carry flag

8.4.4 SCR (System Condition Register)

bit10 bit9 bit8 Initial value
D1 | DO T XX0B

Flag for step division (D1, DO)
This flag stores interim data during execution of step division.

Step trace trap flag (T)
This flag indicates whether the step trace trap is enabled or disabled.
The step trace trap function is used by emulators. When an emulator is in use, it cannot be used in execution of user programs.

8.4.5 ILM (Interrupt Level Mask Register)

bit 20 bit 19 bit 18 bit17 bit1e  Initial value

ILM4 ]ILM3 | ILM2|ILM1 | ILMO 011118

This register stores interrupt level mask values, and the values stored in ILM4 to ILMO are used for level masking.

The register is initialized to value “011115” at reset.

8.46 PC (Program Counter)

bit 31 bit 0 Initial value

XXXXXXXXH

The program counter indicates the address of the instruction that is being executed.

The initial value at reset is undefined.
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MB91460B Series

9.3.1.3 Flash Memory Map MB91F465BB

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:0000n

0009:FFFFh
0008:0000h

0007:FFFFh
0006:0000h

0005:FFFFh
0004:0000h

16bit read/write
32bit 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]

Memory not available in this area

Memory available in this area

Page 42 of 126



MB91460B Series

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.

Document Number: 002-04608 Rev. *A Page 56 of 126



J
¥\

GYPHESS

MB91460B Series

PERFORM

Address Register Block
+0 +2 +3
0000E8,,
to Reserved Reserved
0000FCy
GCN10 [R/W] GCN20 [R/W] PPG Control
000100y 00110010 00010000 Reserved ----0000 0to3
GCN11 [RW] GCN21 [R/W] PPG Control
000104 00110010 00010000 Reserved ----0000 4107
GCN12 [R/W] GCN22 [R/W] PPG Control
0001084 00110010 00010000 Reserved ----0000 8to 11
000110 PTMROO [R] PCSRO00 [W]
H 11111111 11111111 XXX XXXXXXXX oPG 0
000114 PDUT00 [W] PCNHO00 [R/W] PCNLOO [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000118 PTMRO1 [R] PCSRO1 [W]
H 11111111 11111111 XXX XXXXXXXX 056 1
00011C PDUTO1 [W] PCNHO1 [R/W] PCNLO1 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000120 PTMRO2 [R] PCSR02 [W]
H 11111111 11111111 XXX XXXXXXXX opG 2
000124 PDUT02 [W] PCNHO02 [R/W] PCNLO2 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000128 PTMRO3 [R] PCSRO03 [W]
H 11111111 11111111 XXX XXXXXXXX opG 3
00012C PDUTO3 [W] PCNHO03 [R/W] PCNLO3 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000130 PTMRO4 [R] PCSR04 [W]
H 11111111 11111111 XXX XXXXXXXX PG 4
000134 PDUT04 [W] PCNHO04 [R/W] PCNLO4 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000138 PTMRO5 [R] PCSRO05 [W]
H 11111111 11111111 XXX XXXXXXXX PG 5
00013C PDUTO05 [W] PCNHO05 [R/W] PCNLO5 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000140 PTMRO6 [R] PCSRO06 [W]
H 11111111 11111111 XXX XXXXXXXX opG 6
000144 PDUT06 [W] PCNHO06 [R/W] PCNLO6 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000148 PTMRO7 [R] PCSRO7 [W]
H 11111111 11111111 XXX XXXXXXXX PG 7
00014C PDUTO7 [W] PCNHO07 [R/W] PCNLO7 [R/W]
H XXX XXXXXXXXK 0000000 - 000000 - 0
000150 PTMRO8 [R] PCSRO08 [W]
H 11111111 11111111 XXX XXXXXXXX PG &
000154 PDUTO8 [W] PCNHO08 [R/W] PCNLO8 [R/W]
H XXX XXXXXXXX 0000000 - 000000 - 0

Document Number: 002-04608 Rev. *A
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Address Register Block
+0 +1 +2 +3
0001C0 TMRLR2 [W] TMR2 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Reload Timer 2
TMCSRH2 TMCSRL2 (PPG 4, PPG 5)
0001C4y Reserved [R/W] [R/W]
---00000 0 - 000000
0001C8 TMRLR3 [W] TMR3 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX  XXXXXXXX
Reload Timer 3
TMCSRH3 TMCSRL3 (PPG 6, PPG 7)
0001CCq Reserved [R/W] [R/W]
- -- 00000 0 - 000000
000100 TMRLR4 [W] TMR4 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX  XXXXXXXX
Reload Timer 4
TMCSRH4 TMCSRL4 (PPG 8, PPG 9)
0001D4y Reserved [R/W] [R/W]
- -- 00000 0 - 000000
000108 TMRLR5 [W] TMR5 [R]
H XXXXXXXX XXXXXXXX XXXXXXXX  XXXXXXXX
Reload Timer 5
TMCSRH5 TMCSRL5 (PPG 10, PPG 11)
0001DC Reserved [R/W] [R/W]
---00000 0 - 000000
0001E0 TMRLR6 [W] TMR6 [R]
H XXXXXXXX  XXXXXXXX XXXXXXXX  XXXXXXXX
Reload Timer 6
TMCSRH6 TMCSRL6 (PPG 12, PPG 13)
0001E4y Reserved [R/W] [R/W]
---00000 0 - 000000
0001E8 TMRLR7 [W] TMR7 [R]
H XXXXXXXX  XXXXXXXX XXXXXXXX  XXXXXXXX Reload Timer 7
TMCSRH7 TMCSRL7 (PPG 14, PPG 15)
0001ECy Reserved [R/W] [R/W] (A/D Converter)
- -- 00000 0 - 000000
TCDTO [R/W] TCCSO0 [R/W] Free Running Timer 0
0001FO XXXXXXXX XXXKXXXX Reserved 00000000 (ICU 0, ICU 1)
TCDT1 [R/W] TCCS1 [R/W] Free Running Timer 1
0001F4y XXXXXXXK XXXKXXXX Reserved 00000000 (ICU 2, ICU 3)
TCDT2 [R/W] TCCS2 [R/W] Free Running Timer 2
0001F8y XXXXXXXX XXXKXXXX Reserved 00000000 (OCU 0, OCU 1)
TCDT3 [R/W] TCCS3 [R/W] Free Running Timer 3
0001FCH XXXXXXXK XXXKXXXX Reserved 00000000 (OCU 2, OCU 3)

Document Number: 002-04608 Rev. *A
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Address Register Block
+0 +1 +2 +3
000300 UDRCA [W] UDRCO [W] UDCR1 [R] UDCRO [R]
H 00000000 00000000 00000000 00000000
UDCCHO [RW] UDCCLO [R/W] UDCSO [RIW] Up/Down Counter
000304 00000000 00001000 Reserved 00000000 0to 1
UDCCH1 [R/W] UDCCL1 [R/W] UDCS1 [RIW]
0003084 00000000 00001000 Reserved 00000000
00030C, to
00031Cy, Reserved Reserved
GCN13 [RW] GCN23 [R/W] PPG Control
000320y 00110010 00010000 Reserved - ==~ 0000 1210 15
000324,
0 00032Cy; Reserved Reserved
000330 PTMR12 [R] PCSR12 [W]
H 11111111 11111111 XXXXXXXK XXXXXXXX opG 12
000334 PDUT12 [W] PCNH12 [RIW] PCNL12 [R/W]
H XXXXXXXX XXXXXXKXX 0000000 - 000000 - 0
000338 PTMR13 [R] PCSR13 [W]
H 11111111 11111111 XXXXXXXK XXXXXXXX opG 13
00033C PDUT13 [W] PCNH13 [RIW] PCNL13 [RIW]
H XXXXXXXX XXXXXXKXX 0000000 - 000000 - 0
000340 PTMR14 [R] PCSR14 [W]
H 11111111 11111111 XXXXXXXK XXXXXXXX opG 14
000344 PDUT14 [W] PCNH14 [RIW] PCNL14 [RIW]
H XXXXXXXX XXXXXXKXX 0000000 - 000000 - 0
000348 PTMR15 [R] PCSR15 [W]
H 11111111 11111111 XXXXXXXK XXXXXXXX opG 15
00034C PDUT15 [W] PCNH15 [RIW] PCNL15 [RIW]
H XXXXXXXX XXXXXXKXX 0000000 - 000000 - 0
0003504, to
00038C}, Reserved Reserved
ROMS [R]
000390y | 11111111 00000000 (MB91F467BA/466BA) Reserved ROM Select Register
11111111 01000011 (MB91F465BB/464BB)
000394y,
to 0003ECy Reserved Reserved
0003F0 BSDO  [W]
H XXXXXXXK XXHKHKHKKHXK XHXXXXXXX XXXXXKXX
0003F4 BSD1  [RW]
H XXXXXXXKX XHKHKHXKKXK XXXXXXXX XXXKXKXXX
Bit Search Module
0003F8 BSDC  [W]
H XXXXXXXK XIXKHKHKKKXK XHXXXXXXX XXXXXKXX
0003FC BSRR  [R]
H XXXXXXXKX XIKHKHXKXKXK XXXXXXXX XXXKXKXXX
000400y
to 00043Cy Reserved

Document Number: 002-04608 Rev. *A
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Address Register Block
+0 +1 +2 +3
PPEROO [R/W] PPERO1 [RIW]
000ECOH 00000000 00000000 Reserved
PPERO5 [R/W] PPERO06 [R/W] PPERO7 [R/W]
000EC4 Reserved - - 000000 00000000 00000000
PPER0S [R/W] PPER09 [R/IW] PPER10 [RIW]
000EC8y 0--0---0 |  -—-o__] 0o | il 0 Reserved
PPER14 [R/W] PPER15 [R/W]
000ECC Reserved 00000000 00000000 R-bus Port
Pull-Up/Down Enable
o PPER16 [R/W] PPER17 [RIW] PPER18 [RIW] PPER19 [RIW] Register
00000000 00000000 -000 - 000 -000 - 000
000ED4 PPER20 [R/W] PPER21 [R/W] PPER22 [R/W] PPER23 [R/W]
H -000-000 | ee-e-- 00 00000000 00000000
PPER24 [R/W] PPER26 [R/IW] PPER27 [RIW]
O00ED8 00000000 Reserved 00000000 00000000
PPER28 [R/W] PPER29 [R/W]
000EDC 00000000 00000000 Reserved
000EEO, to
000EFCy, Reserved Reserved
PPCROO [R/W] PPCRO1 [R/W]
000F00y 11111111 11111111 Reserved
PPCRO5 [R/W] PPCRO06 [R/W] PPCRO7 [R/W]
000F04y, Reserved 111111 11111111 11111111
000F08, PPCRO8 [R/W] PPCRO09 [R/W] PPCR10 [R/W] Reserved
T T e (. E T 1
PPCR14 [R/W] PPCR15 [R/W]
000FOCH Reserved 00000000 1111111 R-bus Port
Pull-Up/Down Control
000F 10, PPCR16 [R/W] PPCR17 [R/W] PPCR18 [R/W] PPCR19 [R/W] Register
00000000 00000000 -111- 111 -111- 111
000F14 PPCR20 [R/W] PPCR21 [R/W] PPCR22 [R/W] PPCR23 [R/W]
H SAM-111 | eeee s 11 11111111 11111111
PPCR24 [R/W] PPCR26 [R/W] PPCR27 [R/W]
000F18y 11111111 Reserved 11111111 11111111
PPCR28 [R/W] PPCR29 [R/W]
000F1Cy 11111111 11111111 Reserved
000F20,, to
000F3Cy Reserved Reserved
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Address Register Block
+0 +1 +2 +3
001000 DMASAOQ [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001004 DMADAO [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX
001008 DMASA1 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00100C DMADA1 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001010 DMASA2 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX DMAC
001014 DMADA2 [R/W]
H XXXXXXXX XXXXXXXX XXXXXKXXK XXXXXXXX
001018 DMASA3 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
00101C DMADAS3 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXXK XXXXXXXX
001020 DMASA4 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001024 DMADA4 [R/W]
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
001028
to 003FFCy, Reserved Reserved
002000y o .
to 006FFCy, Flash-cache size is 8 Kbytes : 0040004 to 005FFCy Flash-cache / I-RAM area
007000 FMCS [R/W] FMCR [R/W] FCHCR [R/W]
H 01101000 ----0000 |  m----- 00 10000011
FMWT [R/W] FMPS [R/W] Flash Memory/ I-Cache
007004y 11111111 11111111 Reserved | . 000 Control Register
FMAC [R]
007008y 00000000 00000000 00000000 00000000
FCHAO [R/W]
oozeocy | Ll L. 000000 00000000 00000000 I-Cache Non-cacheable
FCHA1 [R/W] area setting Register
0070104 | . 000000 00000000 00000000
007014
to 007FFCy, Reserved Reserved
008000y Boot-ROM size is 4 Kbytes : 00B000 to 00BFFCH
to 00BFFCh (instruction access is 1 wait cycle, data access is 1 wait cycle) Boot ROM area
00C000 CTRLRO [R/W] STATRO [R/W]
H 00000000 00000001 00000000 00000000
00C004 ERRCNTO [R] BTRO [R/W]
H 00000000 00000000 00100011 00000001 CAN 0
00C008 INTRO [R] TESTRO [R/W] Control Register
H 00000000 00000000 00000000 X0000000
BRPEO [R/W]
00C00CH 00000000 00000000 CBSYNCO
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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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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

Document Number: 002-04608 Rev. *A

Page 77 of 126




|

|!“l

=i
—
r—4

r—4
-
-

PERFORM

GYPHESS

MB91460B Series

15.3 DC Characteristics
(Vppd =AVcc5=3.0Vto 5.5V, Vgsh=AVggb =0V, Ty =-40°Cto + 125 °C)
. . Value .
Parameter | Symbol Pin name Condition : Unit Remarks
Min Typ Max
Port inputs if CMOS
- Hysteresis 0.8/0.2 0.8 x Vpp - Vpp + 0.3 V | CMOS hysteresis input
input is selected
Port inputs if CMOS 0.7 x Vpp - Vpp +0.3 V |45V?Vpp?55V
- Hysteresis 0.7/0.3 input
V|H iS Selected 074 X VDD - VDD + 03 V 3 V ? VDD < 45 V
AUTOMOTIVE
- Hysteresis input is se- 0.8 x Vpp - Vpp +0.3 \Y
lected
Input “H”
voltage . Portinputsif TTL input is 20 ) Vo +0.3 Vv
selected : pb T
) ) INITX input pin (CMOS
VIHR INITX 0.8 x Vpp Vpp + 0.3 \ Hysteresis)
Vium MD_3 to MD_0 - Vpp - 0.3 - Vpp + 0.3 V | Mode input pins
External clock in
ViHxos X0, X0A - 25 - Voo *03 | V' Luogcitation mode”
External clock in “Fast
ViHxoF X0 - 0.8 xVpp - Voo *03 | V' 1 oioek Input mode”
Port inputs if CMOS
- Hysteresis 0.8/0.2 input | Vgg-0.3 - 0.2 x Vpp \Y
is selected
Port inputs if CMOS
- Hysteresis 0.7/0.3 input | Vgg-0.3 - 0.3 x Vpp \
v is selected
- Port inputs if Ves-03 | - | 05xVpp | V |45V<Vpp<55V
) AUTOMOTIVE
Input “L” Hysteresis input is Vgg-0.3 - 0.46 x Vpp V |3V sVpp<45V
voltage selected
Portinputs if TTL inputis
) selected Vss-03 . 08 v
INITX input pin (CMOS
ViR INITX - Vgs-0.3 - 0.2 x Vpp \ Hysteresis)
ViLm MD_3 to MD_0 - Vss-0.3 - Vgs +0.3 V | Mode input pins
External clock in
ViLxps X0, X0A . Vss-03 . 0.5 V' |“Oscillation mode”
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Pin . Value .
Parameter | Symbol | - Condition : Unit Remarks
Min Typ Max
Input “L” External clock in
P V|LXDF X0 - Vss -0.3 - 0.2 x VDD V “Fast Clock Input
voltage mode”
4.5V < Vpp < 5.5V,
lon = -2mA -
Vori Normal |'OH Vpp - 0.5 ) ) Vv Driving strength set to
outputs | 3.0V < Vpp < 4.5V, 2mA
lon = - 1.6mA
Output “H” 4.5V < Vpp £ 5.5V,
voltage loy = -5mA Vi
Vors Normal |'OH Vop - 0.5 ) ) Vv Driving strength set to
outputs | 3.0V < Vpp < 4.5V, 5mA
IOH = -3mA
1’C  |3.0V< Vpp< 5.5V,
Vors outputs |lgy = - 3mA Vop - 05 i i v
4.5V < Vpp < 5.5V,
Normal |[lon= +2mA Driving strength setto
Voiz - - 0.4 Y
outputs | 3.0V < Vpp < 4.5V, 2mA
loy = +1.6mA
Output “L* volt- 4.5V < Vpp < 5.5V,
age Normal |lon = +3mA Driving strength set to
VoLs - - 0.4 Vv
outputs |3 0v < Vpp < 4.5V, 5 mA
IOH = +3mA
1’C  |3.0V< Vpp< 5.5V,
Vous outputs |loy = + 3mA ) i 04 v
3.0V < Vpp < 5.5V
V535<V|<VDD -1 - +1
Tp=25 °C
Input leakage I Pnn_m[” A mA
current 3.0V < Vpp < 5.5V
Vss5 <V, < Vpp -3 - +3
Ta=125°C
3.0V < Vpp < 5.5V
Analog input Tp=25 °C -1 - +1 mA
leakage cur- IaN ANnf2
rent 3.0V < Vpp < 5.5V 3 ) ‘3 A
Tp=125°C
Pull-up Pnn_m [3 3.0V <Vpp <3.6V 40 100 160
, Rup kW
resistance INITX 4.5V <Vpp <5.5V 25 50 100
N 3.0V £Vpp <£3.6V 40 100 180
PuI_I down Roown | PAn_m 4] DD KW
resistance 4.5V <Vpp <5.5V 25 50 100
All except
Vbbb,
Vpp5R,
Lr;‘;‘;tcitance Cin Ves5, |f=1MHz ; 5 15 pF
AV(G5,
AVgs5,
AVRH5
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15.7.3  LIN-USART Timings at Vpp5=3.0to 5.5V

m Conditions during AC measurements

m All AC tests were measured under the following conditions:
a- Iodrive =5mA

a -Vppd5=3.0Vto55V,lyq=3mA

a - VSSS =0V

a -T,= -40°Cto +125x °C

a - C; =50 pF (load capacity value of pins when testing)
a -VOL = 0.2 xVpp5

a -VOH = 0.8xVpp5

a -EPILR =0, PILR =1 (Automotive Level = worst case)

(Vpp5=3.0V 1055V, Vgsh = AVgg5 =0V, Ty =-40 °C to + 125 °C)

Vpp5=3.0V to4.5V Vpp5=4.5V to 5.5V
Parameter Symbol | Pin name | Condition Unit
Min Max Min Max
Serial clock cycle time |  tscyc SCKn 4 teikp - 4tcikp - ns
SCK | — SOT delay SCKn
time tSLOVI SOTn -30 30 -20 20 ns
SOT — SCK | delay SCKn Internal clock 2] ) _onl] )
time tovsHi SOTn operaton | foLkp - 30 m * toLkp - 20 ns
Vald SIN > SCK1 | sckn | (mastermode) 7T ] s ] N
setup time IVSHI SINn CLKP CLKP
SCK 1 — valid SIN SCKn
hold time fsHix SINn 0 - 0 - ns
Sgrlal clock “H” pulse tsnsLE SCKn toLkp + 10 ) toLkp * 10 ) ns
width
Sgrlal clock“L” pulse tsLsHE SCKn toLkp + 10 ) toLkp + 10 ) ns
width
SCK | — SOT delay SCKn
time fsLove SOTn External clock ) 2towkp + 55 ) 2lokp +45 | ns
: operation
Valid SIN — SCK 1 SCKn
setup time tivsHE SINN (slave mode) 10 - 10 - ns
SCK 1 — valid SIN SCKn
hold tiTme tshixe SINR toikp + 10 - toikp + 10 - ns
SCK rising time tre SCKn - 20 - 20 ns
SCK falling time tre SCKn - 20 - 20 ns

1. Parameter m depends on tgcyc) and can be calculated as :

W if tscyc) = 2°k* o kp then m =k, where k is an integer > 2

B if tscyc) = (2°k + 1)*tcLkp then m =k + 1, where k is an integer > 1

Notes :

m The above values are AC characteristics for CLK synchronous mode.
m tc kp is the cycle time of the peripheral clock.
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