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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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Pin no. Pin name /10 > Cirﬁl]'it Function
type
P22 4 General-purpose input/output ports
60 SDAO 1/0 C I2C bus DATA input/output pin (open drain)
INT14 External interrupt input pin
61 P22 5 /o c General-purpose input/output ports
SCLO I2C bus clock input/output pin (open drain)
P22 6 General-purpose input/output ports
62 SDA1 110 C I2C bus DATA input/output pin (open drain)
INT15 External interrupt input pin
63 P22 7 /o c General-purpose input/output ports
SCL1 I2C bus clock input/output pin (open drain)
64 10 67 P16_0to P16_3 /o A General-purpose input/output ports
PPG8 to PPG11 Output pins of PPG timer
P16_4 General-purpose input/output ports
68 PPG12 1/0 A Output pins of PPG timer
SGA SGA output pin of sound generator
P16_5 General-purpose input/output ports
69 PPG13 /10 A Output pins of PPG timer
SGO SGO output pin of sound generator
70 P16_6 /o A General-purpose input/output ports
PPG14 Output pins of PPG timer
P16_7 General-purpose input/output ports
71 PPG15 1/0 A Output pins of PPG timer
ATGX A/D converter external trigger input pin
741076 MD_0 to MD_2 | G Mode setting pins
77 MONCLK (0] Clock monitor pin
78 MD_3 | H Mode setting pins
79 X1 — J1 Clock (oscillation) output
80 X0 — J1 Clock (oscillation) input
82 XO0A — J2 Sub clock (oscillation) input
83 X1A — J2 Sub clock (oscillation) output
84 INITX | External reset input pin
85 NMIX | Non-maskable interrupt input pin
92 P19 0 /o A General-purpose input/output ports
SIN4 Data input pin of USART4
93 P19_1 /o A General-purpose input/output ports
SOT4 Data output pin of USART4
P19_2 General-purpose input/output ports
94 SCK4 110 A Clock input/output pin of USART4
CK4 External clock input pin of free-run timer 4

Document Number: 002-04608 Rev. *A
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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

<|

TR [

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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Remarks

Type

Circuit

CMOS level tri-state output

tri-state control
—

I— data line

(IOL = 5mA, IOH = -5mA)

Analog input pin with protection

analog input line

Document Number: 002-04608 Rev. *A
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6. Notes on Debugger

6.1 Execution of the RETI Command

If single-step execution is used in an environment where an interrupt occurs frequently, the corresponding interrupt handling routine
will be executed repeatedly to the exclusion of other processing. This will prevent the main routine and the handlers for low priority
level interrupts from being executed (For example, if the time-base timer interrupt is enabled, stepping over the RETI instruction will
always break on the first line of the time-base timer interrupt handler).

Disable the corresponding interrupts when the corresponding interrupt handling routine no longer needs debugging.

6.2 Break Function

If the range of addresses that cause a hardware break (including event breaks) is set to the address of the current system stack
pointer or to an area that contains the stack pointer, execution will break after each instruction regardless of whether the user
program actually contains data access instructions.

To prevent this, do not set (word) access to the area containing the address of the system stack pointer as the target of the hardware
break (including an event breaks).

6.3 Operand Break

It may cause malfunctions if a stack pointer exists in the area which is set as the DSU operand break. Do not set the access to the
areas containing the address of system stack pointer as a target of data event break.

6.4 Notes on PS Register

As the PS register is processed in advance by some instructions, when the debugger is being used, the exception handling may
result in execution breaking in an interrupt handling routine or the displayed values of the flags in the PS register being updated.
As the microcontroller is designed to carry out reprocessing correctly upon returning from such an EIT event,the operation before
and after the EIT always proceeds according to specification.

m The following behavior may occur if any of the following occurs in the instruction immediately after a DIVOU/DIV0S
instruction:
(a) a user interrupt or NMI is accepted;
(b) single-step execution is performed;
(c) execution breaks due to a data event or from the emulator menu.
1. DO and D1 flags are updated in advance.
2. An EIT handling routine (user interrupt/NMI or emulator) is executed.
3. Upon returning from the EIT, the DIVOU/DIVOS instruction is executed and the DO and D1 flags are updated to the same

values as those in 1.

m The following behavior occurs when an ORCCR, STILM, MOV Ri,PS instruction is executed to enable a user interrupt
or NMI source while that interrupt is in the active state.
1. The PS register is updated in advance.
2. An EIT handling routine (user interrupt/NMI or emulator) is executed.
3. Upon returning from the EIT, the above instructions are executed and the PS register is updated to the same value as in 1.
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7.3

MB91F465BB/464BB with MD_3=1

FR60 CPU
core
I— D-RAM
Flash-Cache I-bus 24 Kbytes
8 Kbytes 32

Bit search

Flash memory
544 Kbytes (MB91F465BB) CAN .«—— RXO0 to RX2
416 Kbytes (MB91F464BB) D-bus 3 channels [ TX0toTX2
32
32<->16
bus adapter
[ — RDX
— — WRXO0 to WRX1
|| - .
ID-RAM — T External |¢—— ;SQYD%CLK
16 Kbytes Bus converter bus [ CSxotoCsx1
interface :> A0 to A21
| K> D160 D31
——
DMAC R-bus
5 channels 16
Clock modulator

Clock supervisor

Clock control

':‘l—

Clock monitor

I—> MONCLK

Interrupt controller

TTGO0/8 to TTG3/11 —»|
PPGS8 to PPG15 €—

TINO to TIN3 —
TOTO to TOT3 <+—

External interrupt

INTO to INT3,
INT8 to to INT15

CK4 to CK7 —

[<—— SIN4 to SIN7
— SOT4 to SOT7
[<¢—> SCK4 to SCK7

PPG timer 12 channels
8 channels
Reload timer
8ch |
e LIN-USART
Free-run timer 4 channels
8 channels o
2 channels

ICUO to ICU3 —>

Input capture
4 channels

<«—> SDAO to SDA1
<— SCLO to SCL1

OCUO to OCU3 <+—

Output compare
4 channels

Real time clock

ALARM_0 —

A/D converter
16 channels

le—— ANO to AN15

—— ATGX

Alarm comparator

1 channel

Document Number: 002-04608 Rev. *A
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1 channel

— SGA
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9.3 Flash Access in CPU mode

9.3.1 Flash Configuration

9.3.1.1 Flash Memory Map MB91F467BA

Address

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:0000n

000B:FFFFh
000A:0000h

0009:FFFFh
0008:0000h

0007:FFFFh
0006:0000h

0005:FFFFh
0004:0000h

16bit read/write
32bit read/write
64bit read

SAG (8KB) SA7 (8KB)
SA4 (8KB) SA5 (8KB)
ROMS7
SA2 (8KB) SA3 (8KB)
SAO0 (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]

Document Number: 002-04608 Rev. *A
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9.3.2 Flash Access Timing Settings in CPU mode

The following tables list all settings for a given maximum Core Frequency (through the setting of CLKB or maximum clock
modulation) for Flash read and write access.

9.3.2.1 Flash Read Timing Settings (Synchronous Read)

Core clock (CLKB) ATD ALEH EQ WEXH WTC Remark
to 24 MHz 0 0 0 - 1
to 48 MHz 0 0 1 -
to 96 MHz 1 1 3 - 4
not available on
t0 100 MHz ! ! 3 . 4 MB91F467BA/MB91F466BA

9.3.2.2 Flash Write Timing Settings (Synchronous Write)

Core clock (CLKB) ATD ALEH EQ WEXH WTC Remark
to 16 MHz 0 - - 0 3
to 32 MHz 0 - - 0 4
to 48 MHz 0 - - 0 5
to 64 MHz 1 - - 0 6
to 96 MHz 1 - - 0 7

not available on
to 100 MHz 1 - - 0 7 MB91F467BA/MB91F466BA

Document Number: 002-04608 Rev. *A Page 44 of 126



m !ﬁu

== CYPRESS

— A
MB91460B Series

PERFORM

10. Memory Space

The FR family has 4 Gbytes of logical address space (232 addresses) available to the CPU by linear access.

m Direct addressing area
The following address space area is used for 1/O.

This area is called direct addressing area, and the address of an operand can be specified directly in an instruction.

The size of directly addressable area depends on the length of the data being accessed as shown below.

Byte data access: 000 to OFFy
Half word access: 000y to 1FFy
Word data access: 000y to 3FFy

Document Number: 002-04608 Rev. *A
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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.

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

000440 ICROO [R/W] ICRO1 [R/W] ICR02 [R/W] ICRO3 [R/W]

H —-11111 —-11111 —-11111 —-11111
000444 ICR04 [R/W] ICRO5 [R/W] ICR06 [R/W] ICRO7 [R/W]

H --11111 --11111 --11111 --11111
000448 ICRO8 [R/W] ICR09 [R/W] ICR10 [R/W] ICR11 [R/W]

H —-11111 —-11111 —-11111 —-11111
00044C ICR12 [R/W] ICR13 [R/W] ICR14 [R/W] ICR15 [R/W]

H --11111 --11111 --11111 --11111
000450 ICR16 [R/W] ICR17 [R/W] ICR18 [R/W] ICR19 [R/W]

H —-11111 —-11111 —-11111 —-11111
000454 ICR20 [R/W] ICR21 [R/W] ICR22 [R/W] ICR23 [R/W]

H --11111 --11111 --11111 --11111
000458 ICR24 [R/W] ICR25 [R/W] ICR26 [R/W] ICR27 [R/W]

H —-11111 —-11111 —-11111 —-11111

ICR28 [R/W] ICR29 [R/W] ICR30 [R/W] ICR31 [R/W]

00045CH 1111 11111 1111 11111 Interrupt Controller
000460 ICR32 [R/W] ICR33 [R/W] ICR34[R/W] ICR35 [R/W]

H —-11111 —-11111 —-11111 —-11111
000464 ICR36 [R/W] ICR37 [R/W] ICR38 [R/W] ICR39 [R/W]

H --11111 -11111 --11111 --11111
000468 ICR40 [R/W] ICR41 [R/W] ICR42 [R/W] ICR43 [R/W]

H —-11111 —-11111 —-11111 —-11111
00046C ICR44 [R/W] ICR45 [R/W] ICR46 [R/W] ICR47 [R/W]

H --11111 -11111 --11111 --11111
000470 ICR48 [R/W] ICR49 [R/W] ICR50 [R/W] ICR51 [R/W]

H —-11111 —-11111 —-11111 —-11111
000474 ICR52 [R/W] ICR53 [R/W] ICR54 [R/W] ICR55 [R/W]

H --11111 -11111 --11111 --11111
000478 ICR56 [R/W] ICR57 [R/W] ICR58 [R/W] ICR59 [R/W]

H —-11111 —-11111 —-11111 —-11111

ICR60 [R/W] ICR61 [R/W] ICR62 [R/W] ICR63 [R/W]

00047CH 1111 11111 11111 1111 Interrupt Controller
000480 RSRR [R/W] STCR [R/W] TBCR [R/W] CTBR [W]

H 10000000 00110011 00XXXX00 XXXXXXXX Clock
000484 CLKR [R/W] WPR [W] DIVRO [R/W] DIVR1 [R/W] Control

H ----0000 XXXXXXXX 00000011 00000000
000488y Reserved Reserved
00048C PLLDIVM [R/W] PLLDIVN [R/W] PLLDIVG [R/W] PLLMULG [R/W]

H ----0000 - - 000000 ----0000 00000000

PLL Interface

000490y PLI:?T'_QI(;OE)%NV] Reserved
000494 OSCC1 [R/W] OSCS1 [R/W] OSCC2 [R/W] 0OSCS2 [R/W] Main/Sub Oscillator

Hol e 010 oooo1111 |  ----- 010 00001111 Control (Reserved)
000498y PO_'?TI_E’_“_[(%W] Reserved Port Input Enable Control
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Address Register Block
+0 +1 +2 +3
PDRDOO [R] PDRDO1 [R]
000D00y XXXXXXXX XXXXXXXX Reserved
PDRDO5 [R] PDRDO6 [R] PDRDO7 [R]
000D04 Reserved - - XOOXXXX XOOXXXXX XOOXXXXX
000008, SV, PoRO PORDTOI Reserved
PDRD14 [R] PDRD15 [R]
000DOC Reserved XXXXXXXX XXXXXXXX R-bus Port Data
000D10 PDRD16 [R] PDRD17 [R] PDRD18 [R] PDRD19 [R] Direct Read Register
H XXXXXXXX XXXXXXXX - XXX - XXX - XXX - XXX
000014 PDRD20 [R] PDRD21 [R] PDRD22 [R] PDRD23 [R]
H XX -XXX | e X XOOXXXXXX XOOXXXXX
PDRD24 [R] PDRD26 [R] PDRD27 [R]
000D18y XXXXXXXX Reserved XXXXXXXX XXXXXXXX
PDRD28 [R] PDRD29 [R]
000D1C XOOXXXXX XOOXXXXX Reserved
000D20,, to
000D3Cy, Reserved
DDROO [R/W] DDRO1 [RIW]
000D40 00000000 00000000 Reserved
DDRO5 [RIW] DDRO06 [RW] DDRO7 [RIW]
000D44 Reserved - - 000000 00000000 00000000
coomig, | POROSIRM | DDROSEMI | DORIORM Reserved
DDR14 [RIW] DDR15 [RIW]
000D4CH Reserved 00000000 00000000 R-bus Port Direction
000050 DDR16 [RIW] DDR17 [RIW] DDR18 [RIW] DDR19 [RIW] Register
H 00000000 00000000 - 000 - 000 - 000 - 000
000054 DDR20 [R/W] DDR21 [RIW] DDR22 [RIW] DDR23 [RIW]
H -000-000 | ------ 00 00000000 00000000
DDR24 [R/W] DDR26 [R/W] DDR27 [RIW]
000D58y 00000000 Reserved 00000000 00000000
DDR28 [R/W] DDR29 [RIW]
000D5Cy 00000000 00000000 Reserved
000D60}, to
000D7Cy, 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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M%ilgf;gm Random No CMPR Baseclk Fmin Fmax
(k) (N) [hex] [MHZz] [MHZz] [MHZz]
1 5 02AE 40 34.9 46.8
1 02ED 40 33.1 50.5
1 9 032C 40 31.5 54.8
1 11 036B 40 30 59.9
1 13 03AA 40 28.7 66.1
1 15 03E9 40 27.4 73.7
2 3 046E 40 34.9 46.8
2 5 04AC 40 31.5 54.8
2 7 04EA 40 28.7 66.1
2 9 0528 40 26.3 83.3
3 3 066D 40 33.1 50.5
3 5 06AA 40 28.7 66.1
3 7 06E7 40 25.3 95.8
4 3 086C 40 31.5 54.8
4 5 08A8 40 26.3 83.3
5 3 0A6B 40 30 59.9
6 3 0C6A 40 28.7 66.1
7 3 OE69 40 27.4 73.7
8 3 1068 40 26.3 83.3
9 3 1267 40 25.3 95.8
1 3 026F 36 33.3 39.2
1 5 02AE 36 31.5 42
1 7 02ED 36 29.9 45.3
1 9 032C 36 284 49.2
1 11 036B 36 271 53.8
1 13 03AA 36 25.8 59.3
1 15 03E9 36 24.7 66.1
2 3 046E 36 31.5 42
2 5 04AC 36 28.4 49.2
2 7 04EA 36 25.8 59.3
2 9 0528 36 23.7 74.7
3 3 066D 36 29.9 45.3
3 5 06AA 36 25.8 59.3
3 7 06E7 36 22.8 85.8
4 3 086C 36 28.4 49.2
4 5 08A8 36 23.7 74.7
5 3 0A6B 36 271 53.8
6 3 0C6A 36 25.8 59.3
7 3 0E69 36 247 66.1
8 3 1068 36 23.7 74.7
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M%ilgf;gm Random No CMPR Baseclk Fmin Fmax
(k) (N) [hex] [MHZz] [MHZz] [MHZz]
9 3 1267 36 22.8 85.8
1 3 026F 32 29.7 34.7
1 5 02AE 32 28 37.3
1 7 02ED 32 26.6 40.2
1 9 032C 32 25.3 43.6
1 11 036B 32 241 47.7
1 13 03AA 32 23 52.5
1 15 03E9 32 22 58.6
2 3 046E 32 28 37.3
2 5 04AC 32 25.3 43.6
2 7 04EA 32 23 52.5
2 9 0528 32 21.1 66.1
2 11 0566 32 19.5 89.1
3 3 066D 32 26.6 40.2
3 5 06AA 32 23 52.5
3 7 06E7 32 20.3 75.9
4 3 086C 32 25.3 43.6
4 5 08A8 32 21.1 66.1
5 3 0A6B 32 241 47.7
5 5 0AAG6 32 19.5 89.1
6 3 0C6A 32 23 52.5
7 3 OE69 32 22 58.6
8 3 1068 32 21.1 66.1
9 3 1267 32 20.3 75.9
10 3 1466 32 19.5 89.1
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15.7.7.2 Synchronous/Asynchronous Read Access
(Vpp35=3.0V 1055V, Vss5=AVss5 =0V, Ty =-40 °C to + 125 °C)

. Value .
Parameter Symbol Pin name : Unit
Min Max
TCHRL -7 1 ns
SYSCLK 1 to RDX delay time SYSCLK
TCHRH RDX -4 2 ns
Data valid to RDX 1 setup time TDSRH RDX 33 - ns
T setup D31 to D16
) . RDX
RDX 1 to Data valid hold time TRHDX D31 to D16 0 - ns
TCLWRL SYSCLK - 8 ns
SYSCLK | to WRXn (as byte enable) delay time
TCLWRH WRXn 0 - ns
TCLCSL - 8 ns
SYSCLK | to CSXn delay time SYSCLK
TCLCSH CSXn - 12 ns

SYSCLK

/]

tcLest

le

Y

CSXn

TCLWRL

SN

tCLCSH

SN

WRXn

(as byte enable)

/£
L

TCLWRH

Y

tCHRL

tCHRH

A

A

RDX

DATA IN

tDSRH

tRHDX

A

A
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15.7.7.4 Asynchronous Write Access
(Vpp35=3.0V1t0 5.5V, Vss5 =AVss5 =0V, Ty =-40 °C to + 125 °C)

. Value .
Parameter Symbol Pin name = m Unit
in ax
WRXn | to WRXn 1 pulse width TWRLWRH WRXn toLkT - ns
Data valid to WRXn | setup time TDSWRL D3V1V|t:f)X[r)]16 112 x tg gt - 10 - ns
WRXn 1 to Data valid hold time TWRHDH D3\{]V|;XS16 12 xto k7 - 19 - ns
TCLWRL - 1/2 x ¢ ns
WRXn to CSXn delay time WRXn OLKT
TWRHCH CSXn 1/2 % to kT - ns
CSXn
TCLWRL < |« TWRHCH
TWRLWRH
WRXn \ A=
TDSWRL |  TWRHDH
«—> > <
DATA OUT
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18. Revision History

Spansion Publication Number: DS07-16609-1E
Version Date Remark
2.0 2008-06-19 Initial version

Proof reading results from FJ incorporated;
Corrected pinout drawings;
10 CIRCUIT TYPES: corrected some typos like on the other datasheets;
HANDLING DEVICES: updated the section "Notes on PS register" for better understanding;
Interrupt Vector Table: corrected the footnotes
FLASH: added note about the operation mode switching capability in Boot ROM; corrected flash
21 2008-08-15 security vector FSV2 assignments, corrected section about parallel programming,
corrected section pin connections in parallel programming mode so that there is only one page
added section "Poweron Sequence in parallel programming mode";
ELECTRICAL CHARACTERISTICS: removed the note that analog input/output pins cannot ac-
cept +B signal input; splitted I, , into external and internal LV detection current
ADC Characteristics: Corrected the items about nonlinearity error;
Corrected the company name

Page 1: Corrected document name field in top header
3.0 2009-01-09 Block Diagram: Removed SCKO (LIN-USARTO is asynchronous only)
Added Ta=125C characteristics

19. Main Changes in this Edition

Page Section Change Results
15. Electrical Characteristics Corrected the column “Value” and “Unit” of the parameter “Zero reading voltage”
15.4. A/D converter characteristics and “Full scale reading voltage”.
(Value :

AVRL - 1.5 — AVRL - 1.5 LSB
104 AVRL + 0.5 — AVRL + 0.5 LSB

AVRL +2.5 — AVRL + 2.5 LSB
AVRH - 3.5 — AVRH - 3.5 LSB
AVRH - 1.5 — AVRH - 1.5 LSB
AVRH + 0.5 — AVRH + 0.5 LSB
Unit : LSB — V)

NOTE: Please see “Document History” for later revised information.
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