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16-bit Proprietary Microcontroller

CMOS

F2MC-16FX MB96350 Series

MB96F353/F355 ™
MB96F356

B DESCRIPTION

MB96350 series is based on Fujitsu’s advanced 16FX architecture (16-bit with instruction pipeline for RISC-like
performance). The CPU uses the same instruction set as the established 16LX series - thus allowing for easy
migration of 16LX Software to the new 16FX products. 16FX improvements compared to the previous generation
include significantly improved performance - even at the same operation frequency, reduced power consumption
and faster start-up time.

For highest processing speed at optimized power consumption an internal PLL can be selected to supply the
CPU with up to 56MHz operation frequency from an external 4MHz resonator. The result is a minimum instruction
cycle time of 17.8ns going together with excellent EMI behavior. An on-chip clock modulation circuit significantly
reduces emission peaks in the frequency spectrum. The emitted power is minimized by the on-chip voltage
regulator that reduces the internal CPU voltage. A flexible clock tree allows to select suitable operation frequencies
for peripheral resources independent of the CPU speed.

*1: These devices are under development and specification is preliminary. These products under development may
change its specification without notice.

Note: F2MC is the abbreviation of FUJITSU Flexible Microcontroller.

For the information for microcontroller supports, see the following web site.
This web site includes the "Customer Desigh Review Supplement” which provides the latest cautions on
system development and the minimal requirements to be checked to prevent problems before the system
development.

http://edevice.fujitsu.com/micom/en-support/

Copyright©2009 FUJITSU MICROELECTRONICS LIMITED All rights reserved FUJITSU
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MB96350 Series
S

B FEATURES
Feature Description
Technology e 0.18um CMOS
* F2MC-16FX CPU
* Upto 56 MHz internal, 17.8 ns instruction cycle time
CPU » Optimized instruction set for controller applications (bit, byte, word and long-word

data types; 23 different addressing modes; barrel shift; variety of pointers)
8-byte instruction execution queue
Signed multiply (16-bit x 16-bit) and divide (32-bit/16-bit) instructions available

System clock

On-chip PLL clock multiplier (x1 - x25, x1 when PLL stop)

3 MHz - 16 MHz external crystal oscillator clock (maximum frequency when using
ceramic resonator depends on Q-factor).

Up to 56 MHz external clock
32-100 kHz subsystem quartz clock

100kHz/2MHz internal RC clock for quick and safe startup, oscillator stop detection,
watchdog

Clock source selectable from main- and subclock oscillator (part number suffix “W")
and on-chip RC oscillator, independently for CPU and 2 clock domains of peripherals.

Low Power Consumption - 13 operating modes : (different Run, Sleep, Timer modes,
Stop mode)

Clock modulator

On-chip voltage regula-
tor

Internal voltage regulator supports reduced internal MCU voltage, offering low EMI
and low power consumption figures

Low voltage reset

Reset is generated when supply voltage is below minimum.

Code Security

Protects ROM content from unintended read-out

Memory Patch Function

Replaces ROM content
Can also be used to implement embedded debug support

DMA » Automatic transfer function independent of CPU, can be assigned freely to resources
» Fast Interrupt processing
Interrupts » 8 programmable priority levels
* Non-Maskable Interrupt (NMI)
e Three independent clock timers (23-bit RC clock timer, 23-bit Main clock timer, 17-bit
Timers Sub clock timer)

Watchdog Timer
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MB96350 Series
S

Feature

Description

CAN

Supports CAN protocol version 2.0 part A and B

1ISO16845 certified

Bit rates up to 1 Mbit/s

32 message objects

Each message object has its own identifier mask

Programmable FIFO mode (concatenation of message objects)

Maskable interrupt

Disabled Automatic Retransmission mode for Time Triggered CAN applications

Programmable loop-back mode for self-test operation

USART

Full duplex USARTSs (SCI/LIN)

Wide range of baud rate settings using a dedicated reload timer

Special synchronous options for adapting to different synchronous serial protocols
LIN functionality working either as master or slave LIN device

12C

Up to 400 kbps
Master and Slave functionality, 8-bit and 10-bit addressing

A/D converter

SAR-type
10-bit resolution

Signals interrupt on conversion end, single conversion mode, continuous conversion
mode, stop conversion mode, activation by software, external trigger or reload timer

Reload Timers

16-bit wide
Prescaler with 1/2%, 1/22, 1/23, 1/24, 1/25, 1/2° of peripheral clock frequency
Event count function

Free Running Timers

Signals an interrupt on overflow, supports timer clear upon match with Output
Compare (0, 4), Prescaler with 1, 1/2%, 1/22, 1/23, 1/2%, 1/25 1/25, 1/27,1/28 of
peripheral clock frequency

Input Capture Units

16-bit wide
Signals an interrupt upon external event

Rising edge, falling edge or rising & falling edge sensitive

Output Compare Units

16-bit wide
Signals an interrupt when a match with 16-bit I/O Timer occurs
A pair of compare registers can be used to generate an output signal.

Programmable Pulse
Generator

16-bit down counter, cycle and duty setting registers
Interrupt at trigger, counter borrow and/or duty match
PWM operation and one-shot operation

Internal prescaler allows 1, 1/4, 1/16, 1/64 of peripheral clock as counter clock and
Reload timer overflow as clock input

Can be triggered by software or reload timer

DS07-13806-2E
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MB96350 Series
S

Feature Description

» Can be clocked either from sub oscillator (devices with part number suffix “W”), main
oscillator or from the RC oscillator

» Facility to correct oscillation deviation of Sub clock or RC oscillator clock (clock

Real Time Clock calibration)
» Read/write accessible second/minute/hour registers

» Can signal interrupts every half second/second/minute/hour/day
» Internal clock divider and prescaler provide exact 1s clock

» Edge sensitive or level sensitive

* Interrupt mask and pending bit per channel
External Interrupts ) i
» Each available CAN channel RX has an external interrupt for wake-up

» Selected USART channels SIN have an external interrupt for wake-up

» Disabled after reset

» Once enabled, can not be disabled other than by reset.
Non Maskable Interrupt ) -
» Level high or level low sensitive

* Pin shared with external interrupt O.
+ 8-bit or 16-bit bidirectional data

e Up to 24-bit addresses

» 6 chip select signals

External bus interface |+ Multiplexed address/data lines
» Wait state request
» External bus master possible

e Timing programmable

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

* All push-pull outputs (except when used as 1°C SDA/SCL line)

» Bit-wise programmable as input/output or peripheral signal

I/O Ports » Bit-wise programmable input enable

» Bit-wise programmable input levels: Automotive / CMOS-Schmitt trigger / TTL
» Bit-wise programmable pull-up resistor

» Bit-wise programmable output driving strength for EMI optimization

Packages * 64-pin plastic LQFP M23/M24

DS07-13806-2E
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MB96350 Series
S

Feature Description

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

» A flag indicating completion of the algorithm

* Number of erase cycles: 10,000 times

Flash Memory » Data retention time: 20 years

» Erase can be performed on each sector individually

e Sector protection

» Flash Security feature to protect the content of the Flash
» Low voltage detection during Flash erase
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MB96350 Series
S

B PRODUCT LINEUP

Features

MB96V300B

MBO96(F)35x

Product type

Evaluation sample

Flash product: MB96F35x
Mask ROM product: MB9635x

Product options

YS Low voltage reset persistently on / Single clock devices
RS Low voltage reset can be disabled / Single clock devices
YW Low voltage reset persistently on / Dual clock devices
RW NA Low voltage reset can be disabled / Dual clock devices
AS No CAN / Low voltage reset can be disabled / Single clock devices
AW No CAN / Low voltage reset can be disabled / Dual clock devices
96KB 8KB ROM/Flash MB96F353R, MB96F353A ™
memory emulation
160KB 8KB by external RAM, MB96F355R, MBI6F355A 't
288KB 12k | J2KBinternal RAM MB96F356Y, MBIGF356R, MBIGF356A
Package BGA416 FPT-64P-M23/24
DMA 16 channels 4 channels
USART 10 channels 4 channels
12C 2 channels 1 channel
A/D Converter 40 channels 15 channels
A/D Converter Reference yes No

Voltage switch

16-bit Reload Timer

6 channels + 1
channel (for PPG)

4 channels + 1 channel (for PPG)

16-bit Free-Running

Timer 4 channels 4 channels (2 channels with external clock input pin)
16-bit Output Compare 12 channels 4 channels
16-bit Input Capture 12 channels 6 channels (plus 2 channels for LIN USART)
16-bit Programmable 20 channels 20 channels
Pulse Generator
MB96F35xA: no
CAN Interface 5 channels MB96F353R/F355R: 1 channel
MB96F356Y/R: 2 channels
External Interrupts 16 channels 13 channels
Non-Maskable Interrupt 1 channel

e}
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MB96350 Series
S

Features MB96V300B MB96(F)35x
Real Time Clock 1
1/O Ports 136 49 for part number with suffix "W", 51 for part number with suffix "S"
External bus interface Yes
Chip select 6 signals
Clock output function 2 channels
Low voltage reset Yes
On-chip RC-oscillator Yes

*1: These devices are under development and specification is preliminary. These products under development may
change its specification without notice.
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MB96350 Series

B BLOCK DIAGRAM

Block diagram of MB96(F)35x

p ADOO ... AD15
A16 ... A21 CKOTO_R, CKOT1, CKOT1_R ~—
ALE CKOTX1 -———
RDX X0, X1
— ,
vHvaeéL)x, WRHX XOA, X1A 1
—> HAKX RSTX
RDY NMI_R MDO...MD2
ECLK
[> CSO_R..CS5 R +
External Bus 16FX Interrupt Flash Memory Patch Clock &
Interface CPU Controller Memory A Unit Mode Controller
A A # # A ¢
Y \i Y
| 16FX Core Bus (CLKB) |
A t A A A A A
\i \i Y \i \i \i
DMA Peripheral Peripheral Voltage
Controller Watchdog Bus Bridge Bus Bridge RAM Boot ROM Regulator
g ‘L
5 Vce
SDAO e 1°C 3 Vss
SCLO - 1ch. It C
(2]
=}
AVce —P| Qo | tC/?N - TX172, TX2%
C P nterface
AVss — B i ADC I 2ch.  |[«@— RX1?,RX27
AVRH —= *7 00 <> s
ANO ... AN14 —P» ' - 5
ADTG_R —P»| &
|
3 [
TINOR, TINZ R —®= o = USART | SIN2,SIN2_R, SIN3, SIN7_R, SIN8_R
TINL, TINS — B 2 er || 2 [€3=[ " 2n [ SOT2,SOT2_R, SOT3, SOT7_R, SOT8 R
TOTO_R, TOT2 R <@— ;¢ @ ' <> SCK2, SCK2_R, SCK3, SCK7_R, SCK8_R
TOT1, TOT3 <~ K
(]
<
> : S 16-bit PPG |<— TTGO, TTG1, TTG4 ... TTGY, TTG12 ... TTG15
|N0Fﬁc|,}\<l(1) — '/?CTU'%?{O <> 3l gy | 20ch. |<@— TTG8_R..TTG1l R, TTG16_R..TTGI9_R
B PPGO ... PPG7, PPG12 ... PPG15
: R'-T6| > PPG8 R..PPG11 R, PPG16_R ... PPG19 R
FRCK1 —p»| /O Timer 1
o IN4 .(.jIN? — | ICU4/5/6/7 |l<am
UT4 ... OUT7 -&— i
OCU 4/5/6/7 <p| RealTime > WOT
Clock
/1O Timer2 | . |
icug ™
l— INTS ... INT15
| Extenal [<@— INTO_R,INT2_R,INT4_R
WO Timer3 | o 0| [ " | |Interrupt |<@— INT7_R,INT9_R..INT11 R
ICU 10 — «— INT3 RIL

*1: X0A, X1A only available on devices with suffix “W”
*2: TX1, RX1 only available on MB96F356Y/R
*3: TX2, RX2 only available on MB96F356Y/R and MB96F353R/F355R

e}
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B PIN ASSIGNMENTS

Pin assignment of MB96(F)35x

MB96350 Series
S

*2: TX1, RX1 only available on MB96F356Y/R
*3: TX2, RX2 only available on MB96F356Y/R and MB96F353R/F355R
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48 47 46 45 44 43 42 41 40 39 38 37 36 35 34 33
vee [] 49 32
c[ 50 31
PO2_5/A21/TTGITTGI/INI/ADTG_R [] 51 30
P04_4/SDAO/FRCKOTING_R [] 52 29
P04_5/SCLO/FRCKLTINZ_R [] 53 L FP _ 6 4 28
PO3_O/ALE/IN4/TTG4/TTG12/TOTO_R [] 54 27
PO03_1/RDX/IN5/TTG5/TTG13/TOT2_R |: 55 26
PO3_2/WR(L)X/RX2/INT10_R 2 [] 56 25
PO3_3ITX2IWRHX E s Package code (mold)
PO3_4/HRQIOUT4 [] 58 23
P03_5/HAKX/OUTS [] 59 FPT-64P-M23/M24 22
P03_6/RDY/OUTE [] 60 21
pPo3_7/ECLK/OUT7 [] 61 20
P06_O/ANO/PPGO/CSO_R [] 62 19
PO6_1/AN1/PPG1/CS1_R [] 63 . 18
AVCCE 64 17
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*1: Devices with suffix W: X0A, X1A g

Devices with suffix S: P04_0, P04_1 N

o

o

(FPT-64P-M23/M24)

PO1_0/ADOS/ICKOTL/TINL/TTG16_R
PO0_7/ADO7/INT15/PPG11_R
PO0_6/ADO6/INT14/PPG10_R
POO_5/ADO5/INT13/SIN8_R/PPG9_R
PO0_4/ADO4/INT12/SOT8_R/IPPG8_R
PO0_3/ADO3/INT11/SCK8_R/TTG11_R
PO0_2/ADO2/INT10/SIN7_R/TTG10_R
POO_1/ADOL/INTY/SOT7_RITTGY_R
POO_O/ADOO/INT8/SCK7_RITTG8_R

X1A/P04_11

XO0A/P04_0 ™

Vss
P04_3/IN7/TXL/TTG7/TTG15 2

Remark:

MB96(F)35x products are pin-compatible to FPMC-16LX family MB90350 series.
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MB96350 Series

B PIN FUNCTION DESCRIPTION

Pin Function description (1 of 2)

Pin name Feature Description
ADR External bus External bus interface Ejn;g;tiialsjsgur?pﬁe) address output and
ADTG_R ADC Relocated A/D converter trigger input
ALE External bus External bus Address Latch Enable output
An External bus External bus address output
ANnN ADC A/D converter channel n input
AVcc Supply Analog circuits power supply
AVRH ADC A/D converter high reference voltage input
AVss Supply Analog circuits power supply
C Voltage regulator Internally regulated power supply stabilization capacitor pin
CKOTn Clock output function Clock Output function n output
CKOTn_R Clock output function Relocated Clock Output function n output
CKOTXn Clock output function Clock Output function n inverted output
ECLK External bus External bus clock output
CSn_R External bus Relocated External bus chip select n output
FRCKn Free Running Timer Free Running Timer n input
HAKX External bus External bus Hold Acknowledge
HRQ External bus External bus Hold Request
INn ICU Input Capture Unit n input
INTN External Interrupt External Interrupt n input
INTn_R External Interrupt Relocated External Interrupt n input
MDn Core Input pins for specifying the operating mode.
NMI_R External Interrupt Relocated Non-Maskable Interrupt input
OUTn OocCuU Output Compare Unit n waveform output
Pxx_n GPIO General purpose 10
PPGn PPG Programmable Pulse Generator n output
PPGNn_R PPG Relocated Programmable Pulse Generator n output
RDX External bus External bus interface read strobe output
RDY External bus External bus interface external wait state request input
RSTX Core Reset input

e}
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Pin Function description (2 of 2)

MB96350 Series
S

Pin name Feature Description
RXn CAN CAN interface n RX input
SCKn USART USART n serial clock input/output
SCKn_R USART Relocated USART n serial clock input/output
SCLn 12C I2C interface n clock I/O input/output
SDAnN 12C I2C interface n serial data I/O input/output
SINn USART USART n serial data input
SINn_R USART Relocated USART n serial data input
SOTn USART USART n serial data output
SOTn_R USART Relocated USART n serial data output
TINN Reload Timer Reload Timer n event input
TINn_R Reload Timer Relocated Reload Timer n event input
TOTn Reload Timer Reload Timer n output
TOTn_R Reload Timer Relocated Reload Timer n output
TTGn PPG Programmable Pulse Generator n trigger input
TTGn_R PPG Relocated Programmable Pulse Generator n trigger input
TXn CAN CAN interface n TX output
Vee Supply Power supply
Vss Supply Power supply
WOT RTC Real Timer clock output
WRHX External bus External bus High byte write strobe output
WRLX/WRX External bus External bus Low byte / Word write strobe output
X0 Clock Oscillator input
X0A Clock Subclock Oscillator input (only for devices with suffix "W")
X1 Clock Oscillator output
X1A Clock Subclock Oscillator output (only for devices with suffix "W")

DS07-13806-2E
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MB96350 Series
S

B PIN CIRCUIT TYPE

Pin circuit types

FPT-64P-M23/24
Pin no. Circuit
type™
1 Supply
2 G
3to15 I
16,17 H
18 Supply
19,20 B2
19,20 H*3
21to0 23 C
2410 44 H
45 E
46,47 A
48,49 Supply
50 F
51 H
52,53 N
54 to 61 H
62,63 [
64 Supply

*1: Please refer to “B /0O CIRCUIT TYPE” for details on the I/O circuit types
*2: Devices with suffix "W”
*3: Devices without suffix "W”

DS07-13806-2E
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H /O CIRCUIT TYPE

MB96350 Series

Pull-up
Resistor

R

. Hysteresis
». >' inputs

Type Circuit Remarks
A High-speed oscillation circuit:
« Programmable between oscillation mode (ex-
xt[ — R ternal crystal or resonator connected to X0/X1
pins) and Fast external Clock Input (FCI) mode
R (external clock connected to X0 pin)
» Programmable feedback resistor = approx.
Xout 2 * 0.5 MQ. Feedback resistor is grounded in
MRFBE —» the center when the oscillator is disabled or in
FCI mode
R FCl
xo[ } {>—
FCI or osc disable
B Low-speed oscillation circuit:
» Programmable feedback resistor = approx.
YA D ~ Ry Xout 2*5 MQ. Feedback resistor is grounded in the
center when the oscillator is disabled
R
SRFBE —p
R
X0A[ |4
osc disable
C * Mask ROM and EVA device:
R CMOS Hysteresis input pin
D—/\/\/\/‘— Hysteresis | * Flash device:
inputs CMOS input pin
E » CMOS Hysteresis input pin

Pull-up resistor value: approx. 50 kQ

DS07-13806-2E
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MB96350 Series

Type Circuit Remarks
F Power supply input protection circuit
G A/D converter ref+ (AVRH) power supply input
pin with protection circuit
ANE Flash devices do not have a protection circuit
against VCC for pin AVRH
AVR
Jj - ANE
H CMOS level output (programmable lo. = 5mA,
lon = -5mMA and lo. = 2mA, lon = -2mA)
pull-up control . o S
2 different CMOS hysteresis inputs with input
shutdown function
F—— Pout Automotive input with input shutdown function
TTL input with input shutdown function
Nout Programmable pull-up resistor: 50k approx.
ou
R MB96F353/F355:
Standby control Hysteresis input Only Automotive input and CMOS hystere-
for inpl}t' shutdown | sis input (0.7/0.3) are supported
Standby control o_ji Hysteresis input
for input shutdown
Standby control j Automotive input
for input shutdown °~ |
Standby control TTL input
for input shutdown
14 DS07-13806-2E
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MB96350 Series

Type Circuit Remarks
I CMOS level output (programmable lo. = 5mA,
b lon = -5mA and lo. = 2mA, lon = -2mA)
ull-up control . .. L.
2 different CMOS hysteresis inputs with input
shutdown function
F——  Pout Automotive input with input shutdown function
TTL input with input shutdown function.
Nout Programmable pull-up resistor: 50k approx.
Analog input
R
Standby control Hysteresis input MB96F353/F355:
for inpl}t’ shutdown °—j j Only Automotive input and CMOS hystere-
. sis input (0.7/0.3) are supported
Standby control Hysteresis input
for input shutdown
Standby control @* Automotive input
for input shutdown
Standby control | TTL input
for input shutdown
——  Analog input
N CMOS level output (lo = 3mA, lon = -3mA)
2 different CMOS hysteresis inputs with input
pull-up control f
shutdown function
Automotive input with input shutdown function
F—— Pout TTL input with input shutdown function
Programmable pull-up resistor: 50k approx.
F——— Nout
MB96F353/F355:
R Only Automotive input and CMOS hystere-

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

oo

Hysteresis input

Hysteresis input

Automotive input

TTL input

.

sis input (0.7/0.3) are supported

DS07-13806-2E
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MB96350 Series
S

B MEMORY MAP

MB96V300B MB96(F)35x
FF:FFFFH
. USER ROM /
Emulation ROM
External Bus™
DE:0000+
External Bus External Bus
10:0000+
Boot-ROM Boot-ROM
OF:E000H
Reserved
OE:0000x Reserved
External RAM
02:0000+
Reserved
Internal RAM RAMEND12 Internal RAM RAM availability de-
bank 1 RAMSTART12 bank 1 pending on the device
01:00004 Reserved
ROM/RAM MIRROR ROM/RAM MIRROR
00:8000+
Internal RAM
| bank 0
Internal RAM RAMSTARTO™ 5
Reserve
k
bank 0 External Bus end
address™
RAMSTARTO" External Bus
External Bus
00:0C00H
Peripherals Peripherals
00:03804
GPR GPR"
00:01804
DMA DMA
00:01004
External Bus External Bus
00:00FOx
Peripheral Peripheral
00:0000+
*1: Unused GPR banks can be used as RAM area
*2: For External Bus end address and RAMSTART/END addresses, please refer to the table on the next page.
*3: For EVA device, RAMSTARTO depends on the configuration of the emulated device.
*4: For details about USER ROM area, see the 8 USER ROM MEMORY MAP FOR FLASH DEVICES on the
following pages.
The External Bus area and DMA area are only available if the device contains the corresponding resource.
The available RAM and ROM area depends on the device.

e}
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MB96350 Series
S

B RAMSTART/END AND EXTERNAL BUS END ADDRESSES

. Bank O Bank 1 | External Bus
Devices RAM size | RAM size | end address RAMSTARTO | RAMSTART1 | RAMEND1
MB96F353/F355 | 8KByte - 00:51FFx 00:6240H - -
MB96F356 12KByte - 00:51FFx 00:5240H - -
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MB96350 Series
S

B USER ROM MEMORY MAP FOR FLASH DEVICES

MB96F353 MB96F355 MB96F356
. Flash size Flash size Flash size
Alternative mode Flash memor
CPU address ~ mode addresg 96kByte 160kByte 288kByte
FF:FFFFu 3F:FFFFu
FRFREE. SEFFER S39 - 64K S39 - 64K S39 - 64K
FE:FFFFy 3E:FFFFy " "
FE:00004 3E:0000k S38 - 64K S38 - 64K Flash A
FD:FFFFu 3D:FFFFn S37 - 64K
FD:0000x 3D:0000+
FC:FFFFu 3C:FFFFu
FC:0000+ 3C:00004 S36 - 64K
FB:FFFFu 3B:FFFFy
FB:00004 3B:0000k
FA:FFFFu 3AFFFFy
FA:0000+ 3A:0000k
F9:FFFFu 39:FFFFu
F9:00004 39:0000+
F8:FFFFu 38:FFFFu
F8:0000+ 38:0000H
F7:FFFFu 37:FFFFn
F7:00004 37:00004
F6:FFFFn 36:FFFFu External bus
F6:00004 36:0000H
F5:FFFFn 35:FFFFu External bus
F5:00004 35:0000H
F4:FFFFu 34:FFFFn External bus
F4:00004 34:00004
F3:FFFFu 33:FFFFu
F3:00004 33:0000+
F2:FFFFu 32:FFFFu
F2:00004 32:00004
F1:FFFFu 31:FFFFn
F1:00004 31:00004
FO:FFFFu 30:FFFFu
FO0:00004 30:0000+
EO:FFFFu
E£0:0000k
DF:FFFFu
Reserved Reserved Reserved
DF:8000x
DF:7FFFu 1F:7FFFu
DF:6000x 1F:60004 SA3 - 8K SA3 - 8K SA3 - 8K
DF:5FFF 1F:5FFFy
DF:4000+ 1F:40004 SAZ - 8K SAZ - 8K SAZ - 8K Flash A
DF:3FFFu 1F:3FFFy
DF:2000+ 1F:20004 SAL - 8K SAl - 8K SAl - 8K
DF:1FFFu 1F:1FFFy _ 1 - 1 - *1
DF:0000H 1F:00004 SAO - 8K SAOQ - 8K SAO - 8K
DE:FFFFy
Reserved Reserved Reserved
DE:0000+
*1: Sector SAO contains the ROM Configuration Block RCBA at CPU address DF:0000+ - DF:007FH

e}
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MB96350 Series
S

B SERIAL PROGRAMMING COMMUNICATION INTERFACE

USART pins for Flash serial programming (MD[2:0] = 010)

MB96F35x
Pin number Normal function
USART Number
LQFP-64
9 SIN2
10 USART2 SOT2
11 SCK2
34 SIN3
35 USART3 SOT3
36 SCK3
26 SIN7_R
25 USART? SOT7_R
24 SCK7_R
29 SIN8_R
28 USARTS8 SOT8_R
27 SCK8 R

Note: If a Flash programmer and its software needs to use a handshaking pin, Fujitsu suggests to the tool vendor
to support at least port PO0O_1 on pin 25.

If handshaking is used by the tool but POO_1 is not available in customer’s application, Fujitsu suggests to the
customer to check the tool manual or to contact the tool vendor for alternative handshaking pins.
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MB96350 Series
S

H /O MAP
I/O map MB96(F)35x (1 of 28)
. Abbreviation | Abbreviation

Address Register 8-bit access 16-bit access Access
000000x | I/O Port POO - Port Data Register PDROO R/W
000001+ | I/O Port PO1 - Port Data Register PDRO1 R/W
000002+ | I/O Port P02 - Port Data Register PDRO02 R/W
0000031 | I/O Port P03 - Port Data Register PDRO0O3 R/W
000004+ | I/O Port P04 - Port Data Register PDRO0O4 R/W
000005+ | I/O Port P05 - Port Data Register PDRO0O5 R/W
0000061 | I/O Port P06 - Port Data Register PDRO06 R/W
000007w-
000017+ Reserved -
000018+ | ADCO - Control Status register Low ADCSL ADCS R/W
000019+ | ADCO - Control Status register High ADCSH R/W
00001A+ | ADCO - Data Register Low ADCRL ADCR R
00001BH | ADCO - Data Register High ADCRH R
00001CH | ADCO - Setting Register ADSR R/W
00001DH | ADCO - Setting Register R/W
00001E+ | ADCO - Extended Configuration Register ADECR R/W
00001F+ | Reserved -
000020n | FRTO - Data register of free-running timer TCDTO R/W
000021+ | FRTO - Data register of free-running timer R/W
0000224 ECF)QV'\I/'O - Control status register of free-running timer TCCSLO TCCSOo RIW
0000234 EI;‘LO - Control status register of free-running timer TCCSHO RIW
000024+ | FRTL1 - Data register of free-running timer TCDT1 R/W
000025+ | FRTL1 - Data register of free-running timer R/W
0000264 EI)QV'\I;l - Control status register of free-running timer TCCSL TCCS1 RIW
000027+ EII'\;Ll - Control status register of free-running timer TCCSH1 RIW
000028+-
000033 Reserved -
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MB96350 Series
S

I/0O map MB96(F)35x (2 of 28)

Adiress Register ‘bt aceoss | 161 accees | ACCESS
0000341 | OCU4 - Output Compare Control Status 0oCs4 R/W
000035+ | OCUS - Output Compare Control Status OCS5 R/W
000036H | OCU4 - Compare Register OCCP4 R/W
0000374 | OCU4 - Compare Register R/W
000038n | OCUS5 - Compare Register OCCP5 R/W
000039+ | OCUS5 - Compare Register R/W
00003Ax | OCUSG - Output Compare Control Status 0OCSs6 R/W
00003Bn | OCU7 - Output Compare Control Status 0OCs7 R/W
00003CH | OCUS6 - Compare Register OCCP6 R/W
00003DH | OCUS6 - Compare Register R/W
00003En | OCUY - Compare Register OCCP7 R/W
00003F+ | OCU7 - Compare Register R/W
0000401 | ICUO/ICUL - Control Status Register ICS01 R/W
000041+ ICUO/ICUL - Edge register ICEO1 R/W
000042+ | ICUO - Capture Register Low IPCPLO IPCPO R
000043n | ICUO - Capture Register High IPCPHO R
000044+ ICUL - Capture Register Low IPCPL1 IPCP1 R
0000451 | ICUL - Capture Register High IPCPH1 R
Oo%%%dng_ Reserved
00004Cx | ICU4/ICUS - Control Status Register ICS45 R/W
00004Dw | ICU4/ICUS - Edge register ICE45 R/W
00004En | ICU4 - Capture Register Low IPCPL4 IPCP4 R
00004F+ | ICU4 - Capture Register High IPCPH4 R
0000501 | ICUS - Capture Register Low IPCPL5 IPCP5 R
000051+ | ICUS5 - Capture Register High IPCPH5 R
0000521 | ICUG/ICUY - Control Status Register ICS67 R/W
0000531 | ICUG/ICUT - Edge register ICE67 R/W
000054+ | ICUG6 - Capture Register Low IPCPL6 IPCP6 R
000055+ | ICUG6 - Capture Register High IPCPH6 R
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S

I/0 map MB96(F)35x (3 of 28)

Address Register ‘bit aceoss | 161 accees | ACCESS
0000561 | ICU7 - Capture Register Low IPCPL7 IPCP7 R
0000574 | ICU7 - Capture Register High IPCPH7 R
000058+ | EXTINTO - External Interrupt Enable Register ENIRO R/W
000059 g(;INTO - External Interrupt Interrupt request Reg- EIRRO RIW
00005AH | EXTINTO - External Interrupt Level Select Low ELVRLO ELVRO R/W
00005B+ | EXTINTO - External Interrupt Level Select High ELVRHO R/W
00005CH | EXTINTL1 - External Interrupt Enable Register ENIR1 R/W
00005Dx :EséTrlNTl - External Interrupt Interrupt request Reg- EIRR1L RIW
00005En | EXTINTL - External Interrupt Level Select Low ELVRL1 ELVR1 R/W
00005F+ | EXTINT1 - External Interrupt Level Select High ELVRH1 R/W
0000601 | RLTO - Timer Control Status Register Low TMCSRLO TMCSRO R/W
000061x | RLTO - Timer Control Status Register High TMCSRHO R/W
000062+ | RLTO - Reload Register - for writing TMRLRO w
0000621 | RLTO - Reload Register - for reading TMRO R
000063+ | RLTO - Reload Register - for writing w
000063+ | RLTO - Reload Register - for reading R
000064+ | RLT1 - Timer Control Status Register Low TMCSRL1 TMCSR1 R/W
000065+ | RLT1 - Timer Control Status Register High TMCSRH1 R/W
000066+ | RLT1 - Reload Register - for writing TMRLR1 W
0000661 | RLT1 - Reload Register - for reading TMR1 R
000067+ | RLT1 - Reload Register - for writing w
000067+ | RLT1 - Reload Register - for reading R
0000681 | RLT2 - Timer Control Status Register Low TMCSRL2 TMCSR2 R/W
000069+ | RLTZ2 - Timer Control Status Register High TMCSRH2 R/W
00006AH | RLT2 - Reload Register - for writing TMRLR2 W
00006AH | RLT2 - Reload Register - for reading TMR2 R
00006B+ | RLT2 - Reload Register - for writing w
00006BH | RLT2 - Reload Register - for reading R
00006CH | RLT3 - Timer Control Status Register Low TMCSRL3 TMCSR3 R/W
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S

I/0O map MB96(F)35x (4 of 28)

Address Register ‘bt aceoss | 161 access | ACCESS
00006D+H | RLT3 - Timer Control Status Register High TMCSRH3 R/W
00006EH | RLT3 - Reload Register - for writing TMRLR3 w
00006En | RLT3 - Reload Register - for reading TMR3 R
00006FH | RLT3 - Reload Register - for writing w
00006F+ | RLT3 - Reload Register - for reading R
000070 Elgior'll;lrggr) Control Status Register Low (dedic. TMCSRL6 TMCSR6 RIW
000071 Ell:lﬁor'lgrsgr) Control Status Register High (dedic. TMCSRH6 RIW
0000724 \Il?vlr_lzgg Reload Register (dedic. RLT for PPG) - for TMRLR6 W
0000724 i;‘l;jfisn-gReload Register (dedic. RLT for PPG) - for T™MR6 R
0000734 \f{vlr_;gg Reload Register (dedic. RLT for PPG) - for W
000073 rReI;JITd(isn—gReIoad Register (dedic. RLT for PPG) - for R
000074n | PPG3-PPGO - General Control register 1 Low GCN1LO GCN10 R/W
000075+ | PPG3-PPGO - General Control register 1 High GCN1HO R/W
0000761 | PPG3-PPGO - General Control register 2 Low GCN2LO GCN20 R/W
0000771 | PPG3-PPGO - General Control register 2 High GCNZ2HO R/W
000078n | PPGO - Timer register PTMRO R
000079+ | PPGO - Timer register R
00007Ax | PPGO - Period setting register PCSRO W
00007Bn | PPGO - Period setting register W
00007CH | PPGO - Duty cycle register PDUTO W
00007Dn | PPGO - Duty cycle register W
00007Ex | PPGO - Control status register Low PCNLO PCNO R/W
00007F+ | PPGO - Control status register High PCNHO R/W
000080n | PPGL1 - Timer register PTMR1 R
000081x | PPGL - Timer register R
000082+ | PPGL - Period setting register PCSR1 W
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S

I/0 map MB96(F)35x (5 of 28)

Adiress Register ‘bit aceoss | 161 access | ACCESS
0000831 | PPGL - Period setting register W
0000841 | PPGL - Duty cycle register PDUT1 W
000085+ | PPGL1 - Duty cycle register W
000086H | PPGL1 - Control status register Low PCNL1 PCN1 R/W
000087u | PPGL - Control status register High PCNH1 R/W
000088+ | PPG2 - Timer register PTMR2 R
0000891 | PPG2 - Timer register R
00008An | PPG2 - Period setting register PCSR2 w
00008BH | PPG2 - Period setting register W
00008CH | PPG2 - Duty cycle register PDUT2 W
00008DH | PPG2 - Duty cycle register w
00008En | PPG2 - Control status register Low PCNL2 PCN2 R/W
00008FH | PPG2 - Control status register High PCNH2 R/W
000090n | PPG3 - Timer register PTMR3 R
000091x | PPGS - Timer register R
000092+ | PPG3 - Period setting register PCSR3 W
0000931 | PPG3 - Period setting register w
000094+ | PPG3 - Duty cycle register PDUT3 W
000095+ | PPG3 - Duty cycle register W
0000961 | PPG3 - Control status register Low PCNL3 PCN3 R/W
000097+ | PPGS - Control status register High PCNH3 R/W
000098+ | PPG7-PPG4 - General Control register 1 Low GCN1L1 GCN11 R/W
000099+ | PPG7-PPG4 - General Control register 1 High GCN1H1 R/W
00009AH | PPG7-PPG4 - General Control register 2 Low GCN2L1 GCN21 R/W
00009BH | PPG7-PPG4 - General Control register 2 High GCN2H1 R/W
00009CH | PPG4 - Timer register PTMR4 R
00009Dw | PPG4 - Timer register R
00009EH | PPGA4 - Period setting register PCSR4 W
00009F+ | PPG4 - Period setting register W
0000AOH | PPGA4 - Duty cycle register PDUT4 W
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I/0O map MB96(F)35x (6 of 28)

MB96350 Series
S

Address Register ‘bt aceoss | 161 access | ACCESS
0000Aln | PPGA4 - Duty cycle register W
0000A2n | PPG4 - Control status register Low PCNL4 PCN4 R/W
0000A3n | PPGA4 - Control status register High PCNHA4 R/W
0000A4n | PPGS5 - Timer register PTMR5 R
0000A5H | PPG5 - Timer register R
0000A6H | PPGS5 - Period setting register PCSR5 W
0000A7n | PPGS5 - Period setting register W
0000A8H | PPG5 - Duty cycle register PDUT5 W
0000A9+ | PPGS5 - Duty cycle register W
0000AAx | PPGS5 - Control status register Low PCNL5 PCN5 R/W
0000ABH | PPGS5 - Control status register High PCNH5 R/W
0000ACH | 12CO0 - Bus Status Register IBSRO R
0000ADH | 12CO0 - Bus Control Register IBCRO R/W
O000AEHn | 12CO0 - Ten bit Slave address Register Low ITBALO ITBAO R/W
0000AFH | 12CO0 - Ten bit Slave address Register High ITBAHO R/W
0000BOx | 12CO0 - Ten bit Address mask Register Low ITMKLO ITMKO R/W
0000B1n | 12CO - Ten bit Address mask Register High ITMKHO R/W
0000B2x | 12CO0 - Seven bit Slave address Register ISBAO R/W
0000B3x | 12CO0 - Seven bit Address mask Register ISMKO R/W
0000B4+ | 12CO0 - Data Register IDARO R/W
0000B5+ | 12C0 - Clock Control Register ICCRO R/W
%%%%%GSHH Reserved -
0000D4+ | USART2 - Serial Mode Register SMR2 R/W
0000D5+ | USART2 - Serial Control Register SCR2 R/W
0000D6H | USART2 - TX Register TDR2 W
0000D6+H | USART2 - RX Register RDR2 R
0000D7+ | USART?2 - Serial Status SSR2 R/W
0000D8+ | USART2 - Control/Com. Register ECCR2 R/W
0000D9+ | USART2 - Ext. Status Register ESCR2 R/W
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MB96350 Series
S

I/0 map MB96(F)35x (7 of 28)

Address Register ‘bit aceess | 161 accees | ACCESS
0000DAH | USART?2 - Baud Rate Generator Register Low BGRL2 BGR2 R/W
0000DBH | USART2 - Baud Rate Generator Register High BGRH2 R/W
0000DCH | USART2 - Extended Serial Interrupt Register ESIR2 R/W
0000DDw | Reserved -
OOOODEHn | USARTS - Serial Mode Register SMR3 R/W
0000DF+ | USARTS3 - Serial Control Register SCR3 R/W
OO00O0OEOH | USART3 - TX Register TDR3 w
0000EOx | USARTS3 - RX Register RDR3 R
0000E1x | USARTS - Serial Status SSR3 R/W
0000E2+ | USARTS3 - Control/Com. Register ECCR3 R/W
0000E3n | USARTS - Ext. Status Register ESCR3 R/W
0000E4n | USARTS3 - Baud Rate Generator Register Low BGRL3 BGR3 R/W
0000E5H | USARTS - Baud Rate Generator Register High BGRH3 R/W
O000E6H | USARTS - Extended Serial Interrupt Register ESIR3 R/W
%%%%EET:HH Reserved -
%%%%"::?:HH External Bus area EXTBUSO RIW
0001001 | DMAO - Buffer address pointer low byte BAPLO R/W
000101+ | DMAO - Buffer address pointer middle byte BAPMO R/W
000102+ | DMAO - Buffer address pointer high byte BAPHO R/W
000103n | DMAO - DMA control register DMACSO0 R/W
000104+ | DMAO - I/O register address pointer low byte IOALO I0A0 R/W
000105+ | DMAO - I/O register address pointer high byte IOAHO R/W
0001061 | DMAO - Data counter low byte DCTLO DCTO R/W
000107+ | DMAO - Data counter high byte DCTHO R/W
000108+ | DMAL - Buffer address pointer low byte BAPL1 R/W
000109+ | DMAL - Buffer address pointer middle byte BAPM1 R/W
00010A+ | DMAL - Buffer address pointer high byte BAPH1 R/W
00010Bx | DMAL - DMA control register DMACS1 R/W
00010CH | DMAL - I/O register address pointer low byte IOAL1 I0Al R/W
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MB96350 Series
S

Adiress Register ‘bt aceoss | 161 accees | ACCESS
00010Dn | DMAL - I/O register address pointer high byte IOAH1 R/W
00010Ex | DMAL - Data counter low byte DCTL1 DCT1 R/W
00010F+ | DMAZ1 - Data counter high byte DCTH1 R/W
000110+ | DMAZ - Buffer address pointer low byte BAPL2 R/W
000111+ | DMA2 - Buffer address pointer middle byte BAPM2 R/W
000112+ | DMAZ2 - Buffer address pointer high byte BAPH2 R/W
000113+ | DMAZ2 - DMA control register DMACS2 R/W
0001141 | DMA2 - I/O register address pointer low byte IOAL2 I0A2 R/W
000115+ | DMAZ - I/O register address pointer high byte IOAH2 R/W
000116n | DMAZ2 - Data counter low byte DCTL2 DCT2 R/W
000117+ | DMA2 - Data counter high byte DCTH2 R/W
000118+ | DMAS3 - Buffer address pointer low byte BAPL3 R/W
000119+ | DMAS3 - Buffer address pointer middle byte BAPMS3 R/W
00011A+ | DMAZ - Buffer address pointer high byte BAPH3 R/W
00011B+ | DMAS - DMA control register DMACS3 R/W
00011Cnx | DMAS - I/O register address pointer low byte IOAL3 I0A3 R/W
00011Dn | DMAS - I/O register address pointer high byte IOAH3 R/W
00011Ex | DMA3 - Data counter low byte DCTL3 DCT3 R/W
00011Fn | DMAS3 - Data counter high byte DCTH3 R/W
%%%1127?:HH Reserved -
%%%133?:: CPU - General Purpose registers (RAM access) GPR_RAM R/W
000380+ | DMAO - Interrupt select DISELO R/W
000381+ | DMAL - Interrupt select DISEL1 R/W
000382+ | DMAZ2 - Interrupt select DISEL2 R/W
000383+ | DMAS3 - Interrupt select DISEL3 R/W
%%%z%?:: Reserved -
000390+ | DMA - Status register low byte DSRL DSR R/W
000391+ | DMA - Status register high byte DSRH R/W
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MB96350 Series
S

I/0 map MB96(F)35x (9 of 28)

Adiress Register ‘bit aceoss | 161 accees | ACCESS
000392+ | DMA - Stop status register low byte DSSRL DSSR R/W
000393n | DMA - Stop status register high byte DSSRH R/W
000394+ | DMA - Enable register low byte DERL DER R/W
000395+ | DMA - Enable register high byte DERH R/W
%%%?é%?:: Reserved -
0003A0x | Interrupt level register ILR ICR R/W
0003A1n | Interruptindex register IDX R/W
0003A2x | Interrupt vector table base register Low TBRL TBR R/W
0003A3x | Interrupt vector table base register High TBRH R/W
0003A4n | Delayed Interrupt register DIRR R/W
0003A5n | Non Maskable Interrupt register NMI R/W
%%%iﬁ%: Reserved -
0003ACH | EDSU communication interrupt selection Low EDSU2L EDSU2 R/W
0003ADH | EDSU communication interrupt selection High EDSU2H R/W
0003AEx | ROM mirror control register ROMM R/W
0003AFH | EDSU configuration register EDSU R/W
0003B0Ox | Memory patch control/status register ch 0/1 PFCSO R/W
0003B1x | Memory patch control/status register ch 0/1 R/W
0003B2+ | Memory patch control/status register ch 2/3 PFCS1 R/W
0003B3n1 | Memory patch control/status register ch 2/3 R/W
0003B4+ | Memory patch control/status register ch 4/5 PFCS2 R/W
0003B5+ | Memory patch control/status register ch 4/5 R/W
0003B61 | Memory patch control/status register ch 6/7 PFCS3 R/W
0003B7+ | Memory patch control/status register ch 6/7 R/W
0003B8+ | Memory Patch function - Patch address 0 low PFALO R/W
0003B9+ | Memory Patch function - Patch address 0 middle PFAMO R/W
0003BA+ | Memory Patch function - Patch address 0 high PFAHO R/W
0003BB+ | Memory Patch function - Patch address 1 low PFAL1 R/W
0003BCH | Memory Patch function - Patch address 1 middle PFAM1 R/W
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MB96350 Series
S

I/0O map MB96(F)35x (10 of 28)

Address Register ‘bt aceoss | 161 accees | ACCESS
0003BDx | Memory Patch function - Patch address 1 high PFAH1 R/W
0003BEx | Memory Patch function - Patch address 2 low PFAL2 R/W
0003BF+ | Memory Patch function - Patch address 2 middle PFAM2 R/W
0003CO+ | Memory Patch function - Patch address 2 high PFAH2 R/W
0003C1+ | Memory Patch function - Patch address 3 low PFAL3 R/W
0003C2+ | Memory Patch function - Patch address 3 middle PFAM3 R/W
0003C3n | Memory Patch function - Patch address 3 high PFAH3 R/W
0003C4+ | Memory Patch function - Patch address 4 low PFAL4 R/W
0003C5+ | Memory Patch function - Patch address 4 middle PFAM4 R/W
0003C6+ | Memory Patch function - Patch address 4 high PFAH4 R/W
0003C74 | Memory Patch function - Patch address 5 low PFALS5 R/W
0003C81 | Memory Patch function - Patch address 5 middle PFAM5 R/W
0003C94 | Memory Patch function - Patch address 5 high PFAH5 R/W
0003CAHx | Memory Patch function - Patch address 6 low PFAL6 R/W
0003CBH | Memory Patch function - Patch address 6 middle PFAM6 R/W
0003CCH | Memory Patch function - Patch address 6 high PFAH6 R/W
0003CDx | Memory Patch function - Patch address 7 low PFALY R/W
0003CEHn | Memory Patch function - Patch address 7 middle PFAM7 R/W
0003CFx | Memory Patch function - Patch address 7 high PFAH7 R/W
0003D0+ | Memory Patch function - Patch data O Low PFDLO PFDO R/W
0003D1+ | Memory Patch function - Patch data 0 High PFDHO R/W
0003D2+ | Memory Patch function - Patch data 1 Low PFDL1 PFD1 R/W
0003D34 | Memory Patch function - Patch data 1 High PFDH1 R/W
0003D4+ | Memory Patch function - Patch data 2 Low PFDL2 PFD2 R/W
0003D5+ | Memory Patch function - Patch data 2 High PFDH2 R/W
0003D6+ | Memory Patch function - Patch data 3 Low PFDL3 PFD3 R/W
0003D7+ | Memory Patch function - Patch data 3 High PFDH3 R/W
0003D8+ | Memory Patch function - Patch data 4 Low PFDL4 PFD4 R/W
0003D9+ | Memory Patch function - Patch data 4 High PFDHA4 R/W
0003DAH | Memory Patch function - Patch data 5 Low PFDL5 PFD5 R/W
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I/0O map MB96(F)35x (11 of 28)

Address Register bt aceess | 161 accees | ACCESS
0003DBH | Memory Patch function - Patch data 5 High PFDH5 R/W
0003DCH | Memory Patch function - Patch data 6 Low PFDL6 PFD6 R/W
0003DDw | Memory Patch function - Patch data 6 High PFDH6 R/W
0003DEH | Memory Patch function - Patch data 7 Low PFDL7 PFD7 R/W
0003DFn | Memory Patch function - Patch data 7 High PFDH7 R/W
%%%33%%: Reserved -
0003F14 | Memory Control Status Register A MCSRA R/W
0003F2+ | Memory Timing Configuration Register A Low MTCRAL MTCRA R/W
0003F3+ | Memory Timing Configuration Register A High MTCRAH R/W
%%%33';?3: Reserved -
0003F9+ | Flash Memory Write Control register 1 FMWC1 R/W
0003FA+ | Flash Memory Write Control register 2 FMWC2 R/W
0003FBH | Flash Memory Write Control register 3 FMWC3 R/W
0003FCH | Flash Memory Write Control register 4 FMWC4 R/W
0003FD+ | Flash Memory Write Control register 5 FMWC5 R/W
%%%33'2'5;; Reserved -
000400s | Standby Mode control register SMCR R/W
000401x | Clock select register CKSR R/W
0004021 | Clock Stabilisation select register CKSSR R/W
000403n | Clock monitor register CKMR R
000404+ | Clock Frequency control register Low CKFCRL CKFCR R/W
000405+ | Clock Frequency control register High CKFCRH R/W
0004061 | PLL Control register Low PLLCRL PLLCR R/W
000407+ | PLL Control register High PLLCRH R/W
000408+ | RC clock timer control register RCTCR R/W
000409+ | Main clock timer control register MCTCR R/W
00040A+ | Sub clock timer control register SCTCR R/W
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S

I/0 map MB96(F)35x (12 of 28)

00040Bx Eer}]scfito cr:1ause and clock status register with clear RCCSRC R

00040CH | Reset configuration register RCR R/W
00040Dn | Reset cause and clock status register RCCSR R

00040Ex | Watch dog timer configuration register WDTC R/W
00040F+ | Watch dog timer clear pattern register WDTCP w

%%%1113: Reserved -

0004151 | Clock output activation register COAR R/W
000416n | Clock output configuration register 0 COCRO R/W
0004174 | Clock output configuration register 1 COCR1 R/W
000418x | Clock Modulator control register CMCR R/W
000419+ | Reserved -

00041A+x | Clock Modulator Parameter register Low CMPRL CMPR R/W
00041Bn | Clock Modulator Parameter register High CMPRH R/W
%%%112%'; Reserved -

00042Cn | Voltage Regulator Control register VRCR R/W
00042Dn | Clock Input and LVD Control Register CILCR R/W
%%%‘g'z:: Reserved -

000430+ | I/O Port POO - Data Direction Register DDROO R/W
000431x | I/O Port PO1 - Data Direction Register DDRO1 R/W
000432u | I/O Port P02 - Data Direction Register DDRO02 R/W
0004331 | I/O Port P03 - Data Direction Register DDRO03 R/W
0004341 | I/O Port P04 - Data Direction Register DDRO04 R/W
0004354 | I/O Port PO5 - Data Direction Register DDRO05 R/W
000436+ | I/O Port P06 - Data Direction Register DDRO06 R/W
%%%iié: Reserved -

000444+ | 1/O Port POO - Port Input Enable Register PIEROO R/W
0004451 | I/O Port PO1 - Port Input Enable Register PIERO1 R/W
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I/0 map MB96(F)35x (13 of 28)

0004461 | I/O Port PO2 - Port Input Enable Register PIERO2 R/W
000447x | 1/O Port PO3 - Port Input Enable Register PIERO3 R/W
000448+ | I/O Port P04 - Port Input Enable Register PIERO4 R/W
0004491 | I/O Port P05 - Port Input Enable Register PIERO5S R/W
00044A+ | I/O Port P06 - Port Input Enable Register PIERO6 R/W
%%%345%: Reserved -

000458+ | 1/O Port POO - Port Input Level Register PILROO R/W
0004591 | I/O Port P01 - Port Input Level Register PILRO1 R/W
00045A+ | I/O Port P02 - Port Input Level Register PILRO2 R/W
00045Bx | I/O Port P03 - Port Input Level Register PILRO3 R/W
00045CH | I/O Port P04 - Port Input Level Register PILRO4 R/W
00045Dw | 1/O Port P05 - Port Input Level Register PILRO5 R/W
00045En | I/O Port P06 - Port Input Level Register PILRO6 R/W
%%%1%';: Reserved -

00046CH | 1/O Port POO - Extended Port Input Level Register EPILROO R/W
00046Dn | I/O Port PO1 - Extended Port Input Level Register EPILRO1 R/W
00046EHx | 1/0O Port P02 - Extended Port Input Level Register EPILRO2 R/W
00046F+ | I/O Port P03 - Extended Port Input Level Register EPILRO3 R/W
000470n | I/O Port P04 - Extended Port Input Level Register EPILRO4 R/W
000471x | I/O Port PO5 - Extended Port Input Level Register EPILRO5 R/W
000472+ | 1/O Port P06 - Extended Port Input Level Register EPILRO6 R/W
%%%177?:: Reserved -

0004801 | I/O Port POO - Port Output Drive Register PODROO R/W
000481x | I/O Port PO1 - Port Output Drive Register PODRO0O1 R/W
0004821 | I/O Port P02 - Port Output Drive Register PODRO02 R/W
000483+ | I/O Port P03 - Port Output Drive Register PODRO03 R/W
000484+ | 1/O Port P04 - Port Output Drive Register PODRO04 R/W
000485+ | I/O Port P05 - Port Output Drive Register PODRO05 R/W
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I/0O map MB96(F)35x (14 of 28)

Address Register ‘bt aceoss | 1601 accees | ACCESS
000486+ | I/O Port P06 - Port Output Drive Register PODRO06 R/W
(())(())(())ii??HH Reserved -
0004A8+ | I/O Port POO - Pull-Up resistor Control Register PUCROO R/W
0004A9+ | I/O Port PO1 - Pull-Up resistor Control Register PUCRO1 R/W
0004AAHx | I/O Port P02 - Pull-Up resistor Control Register PUCRO02 R/W
0004ABH | I/O Port P03 - Pull-Up resistor Control Register PUCRO3 R/W
0004ACH | I/O Port P04 - Pull-Up resistor Control Register PUCRO04 R/W
0004AD+ | I/O Port P05 - Pull-Up resistor Control Register PUCRO05 R/W
0004AEw | I/O Port P06 - Pull-Up resistor Control Register PUCRO06 R/W
%%%1ABFBHH Reserved -
0004BCx | I/O Port POO - External Pin State Register EPSRO00 R
0004BDw | I/O Port PO1 - External Pin State Register EPSRO1 R
0004BEwx | I/O Port P02 - External Pin State Register EPSRO02 R
0004BF+ | I/O Port P03 - External Pin State Register EPSRO03 R
0004COn | I/O Port P04 - External Pin State Register EPSR04 R
0004C1n | I/O Port PO5 - External Pin State Register EPSRO05 R
0004C24 | I/O Port P06 - External Pin State Register EPSRO06 R
%%%1%2 Reserved -
0004D0Ox | ADC analog input enable register 0 ADERO R/W
0004D1+ | ADC analog input enable register 1 ADER1 R/W
0004D2+ | ADC analog input enable register 2 ADER2 R/W
0004D3n | ADC analog input enable register 3 ADER3 R/W
0004D4+ | ADC analog input enable register 4 ADER4 R/W
0004D5+ | Reserved -
0004D6n | Peripheral Resource Relocation Register 0 PRRRO R/W
0004D7+ | Peripheral Resource Relocation Register 1 PRRR1 R/W
0004D8+ | Peripheral Resource Relocation Register 2 PRRR2 R/W
0004D9+ | Peripheral Resource Relocation Register 3 PRRR3 R/W
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Address Register ‘bt aceoss | 161 accees | ACCESS
0004DAH | Peripheral Resource Relocation Register 4 PRRR4 R/W
0004DBn | Peripheral Resource Relocation Register 5 PRRR5 R/W
0004DCwx | Peripheral Resource Relocation Register 6 PRRR6 R/W
0004DDw | Peripheral Resource Relocation Register 7 PRRR7 R/W
0004DEn | Peripheral Resource Relocation Register 8 PRRRS8 R/W
0004DFw | Peripheral Resource Relocation Register 9 PRRR9 R/W
0004EOx | RTC - Sub Second Register L WTBRLO WTBRO R/W
0004El1ln | RTC - Sub Second Register M WTBRHO R/W
0004E2+ | RTC - Sub-Second Register H WTBR1 R/W
0004E3n | RTC - Second Register WTSR R/W
0004E4+ | RTC - Minutes WTMR R/W
0004E5+ | RTC - Hour WTHR R/W
0004E6H | RTC - Timer Control Extended Register WTCER R/W
0004E7n | RTC - Clock select register WTCKSR R/W
0004E8+ | RTC - Timer Control Register Low WTCRL WTCR R/W
0004E9+ | RTC - Timer Control Register High WTCRH R/W
0004EAH | CAL - Calibration unit Control register CUCR R/W
0004EB+ | Reserved -
0004ECH | CAL - Duration Timer Data Register Low CUTDL CUTD R/W
0O004EDn | CAL - Duration Timer Data Register High CUTDH R/W
O004EEwn | CAL - Calibration Timer Register 2 Low CUTR2L CUTR2 R
0004EFH | CAL - Calibration Timer Register 2 High CUTR2H R
0004F0+ | CAL - Calibration Timer Register 1 Low CUTRI1L CUTR1 R
0004F1+ | CAL - Calibration Timer Register 1 High CUTR1H R
%%%i';zgi Reserved -
0004FAx | RLT - Timer input select (for Cascading) TMISR R/W
%%%ﬂ'::?:: Reserved -
0005001 | FRT2 - Data register of free-running timer TCDT2 R/W
000501+ | FRT2 - Data register of free-running timer R/W
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. Abbreviation | Abbreviation
Address Register 8-bit access 16-bit access Access
0005024 ESV'\II'Z - Control status register of free-running timer TCCSL? TCCS? RIW
0005034 EI;‘LZ - Control status register of free-running timer TCCSH?2 RIW
000504+ | FRTS3 - Data register of free-running timer TCDT3 R/W
000505+ | FRTS3 - Data register of free-running timer R/W
0005064 EI)QV'\II? - Control status register of free-running timer TCCSL3 TCCS3 RIW
000507+ EZ‘I{? - Control status register of free-running timer TCCSH3 RIW
000508+-
0005134 Reserved -
0005141 | ICUS8/ICU9 - Control Status Register ICS89 R/W
000515+ | ICUSB/ICU9 - Edge Register ICE89 R/W
000516H | ICUS8 - Capture Register Low IPCPL8 IPCP8 R
0005174 | ICUS8 - Capture Register High IPCPH8 R
0005181 | ICU9 - Capture Register Low IPCPL9 IPCP9 R
000519+ | ICU9 - Capture Register High IPCPH9 R
00051An | ICU10/ICULL - Control Status Register ICS1011 R/W
00051Bx | ICU10/ICU11 - Edge Register ICE1011 R/W
00051CH | ICU10 - Capture Register Low IPCPL10 IPCP10 R
00051D+ | ICU10 - Capture Register High IPCPH10 R
00051En | ICU11 - Capture Register Low IPCPL11 IPCP11 R
00051Fn | ICU11 - Capture Register High IPCPH11 R
000520+-
00053Ds Reserved -
00053En | USART7 - Serial Mode Register SMR7 R/W
00053F+ | USARTY7 - Serial Control Register SCRY R/W
000540+ | USARTY - Serial TX Register TDRY w
0005401 | USARTY - Serial RX Register RDR7 R
000541+ | USARTY - Serial Status Register SSR7 R/W
000542+ | USARTY - Ext. Control/Com. Register ECCR7 R/W
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Adiress Register ‘bt aceess | 161 accees | ACCESS
0005431 | USARTY - Ext. Status Com. Register ESCR7 R/W
0005441 | USARTY7 - Baud Rate Generator Register Low BGRL7 BGR7 R/W
000545+ | USARTY - Baud Rate Generator Register High BGRH7 R/W
0005461 | USARTY - Extended Serial Interrupt Register ESIR7 R/W
000547+ | Reserved -
000548+ | USARTS - Serial Mode Register SMR8 R/W
000549+ | USARTS - Serial Control Register SCR8 R/W
00054A+ | USARTS - Serial TX Register TDR8 W
00054An | USARTS - Serial RX Register RDRS8 R
00054Bn | USARTS - Serial Status Register SSR8 R/W
00054CH | USARTS - Ext. Control/Com. Register ECCRS R/W
00054Dn | USARTS - Ext. Status Com. Register ESCRS8 R/W
00054En | USARTS - Baud Rate Generator Register Low BGRLS BGRS8 R/W
00054F+ | USARTS - Baud Rate Generator Register High BGRH8 R/W
0005501 | USARTS - Extended Serial Interrupt Register ESIR8 R/W
%%%5556%3: Reserved -
0005641 | PPG6 - Timer register PTMR6 R
0005651 | PPG6 - Timer register R
000566+ | PPG6 - Period setting register PCSR6 W
0005671 | PPG6 - Period setting register w
000568+ | PPG6 - Duty cycle register PDUT6 W
000569+ | PPG6 - Duty cycle register W
00056AH | PPG6 - Control status register Low PCNL6 PCNG6 R/W
00056BH | PPG6 - Control status register High PCNH6 R/W
00056CH | PPG7 - Timer register PTMRY R
00056D+ | PPGY - Timer register R
00056Ex | PPGY7 - Period setting register PCSR7 W
00056F+ | PPGY - Period setting register W
000570n | PPGTY - Duty cycle register PDUT7 W
36 DS07-13806-2E

e}
FUJITSU



MB96350 Series
S

I/0O map MB96(F)35x (18 of 28)

Address Register ‘bit aceess | 161 accees | ACCESS
000571 | PPGTY - Duty cycle register W
0005721 | PPG7 - Control status register Low PCNL7 PCN7 R/W
0005731 | PPGY - Control status register High PCNH7 R/W
0005741 | PPG11-PPGS8 - General Control register 1 Low GCN1L2 GCN12 R/W
0005754 | PPG11-PPG8 - General Control register 1 High GCN1H2 R/W
0005761 | PPG11-PPGS8 - General Control register 2 Low GCN2L2 GCN22 R/W
0005771 | PPG11-PPG8 - General Control register 2 High GCN2H2 R/W
0005784 | PPGS8 - Timer register PTMRS8 R
000579+ | PPGS8 - Timer register R
00057An | PPGS8 - Period setting register PCSR8 W
00057Bn | PPGS8 - Period setting register w
00057Cn | PPGS8 - Duty cycle register PDUTS8 W
00057Dn | PPGS8 - Duty cycle register W
00057En | PPGS8 - Control status register Low PCNLS PCN8 R/W
00057Fn | PPG8 - Control status register High PCNHS8 R/W
0005801 | PPG9 - Timer register PTMR9 R
000581+ | PPG9 - Timer register R
0005821 | PPG9 - Period setting register PCSR9 W
0005831 | PPG9 - Period setting register W
0005841 | PPG9 - Duty cycle register PDUT9 W
000585+ | PPG9 - Duty cycle register W
000586+ | PPG9 - Control status register Low PCNL9 PCN9 R/W
000587n | PPG9 - Control status register High PCNH9 R/W
000588+ | PPG10 - Timer register PTMR10 R
000589+ | PPGL10 - Timer register R
00058An | PPG10 - Period setting register PCSR10 w
00058BH | PPG10 - Period setting register W
00058CH | PPG10 - Duty cycle register PDUT10 W
00058Dw | PPG10 - Duty cycle register W
00058En | PPG10 - Control status register Low PCNL10 PCN10 R/W
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Address Register ‘bt aceess | 161 accees | ACCESS
00058FH1 | PPG10 - Control status register High PCNH10 R/W
0005901 | PPGL11 - Timer register PTMR11 R
000591x | PPGL11 - Timer register R
0005921 | PPGL11 - Period setting register PCSR11 W
0005931 | PPGL11 - Period setting register w
000594+ | PPGL11 - Duty cycle register PDUT11 w
000595+ | PPGL11 - Duty cycle register W
0005961 | PPGL11 - Control status register Low PCNL11 PCN11 R/W
000597+ | PPGL11 - Control status register High PCNH11 R/W
000598+ | PPG15-PPG12 - General Control register 1 Low GCN1L3 GCN13 R/W
000599+ | PPG15-PPG12 - General Control register 1 High GCN1H3 R/W
00059AH | PPG15-PPG12 - General Control register 2 Low GCN2L3 GCN23 R/W
00059B+ | PPG15-PPG12 - General Control register 2 High GCN2H3 R/W
00059CH | PPG12 - Timer register PTMR12 R
00059Dn | PPG12 - Timer register R
00059EH | PPG12 - Period setting register PCSR12 W
00059F+ | PPG12 - Period setting register W
0005A0n | PPG12 - Duty cycle register PDUT12 w
0005A1x | PPG12 - Duty cycle register W
0005A2n | PPG12 - Control status register Low PCNL12 PCN12 R/W
0005A3n | PPG12 - Control status register High PCNH12 R/W
0005A4+ | PPG13 - Timer register PTMR13 R
0005A5n | PPG13 - Timer register R
0005A6H | PPG13 - Period setting register PCSR13 W
0005A7n | PPG13 - Period setting register W
0005A8n | PPG13 - Duty cycle register PDUT13 w
0005A9+ | PPG13 - Duty cycle register W
0005AAH | PPG13 - Control status register Low PCNL13 PCN13 R/W
0005AB+ | PPG13 - Control status register High PCNH13 R/W
0005ACH | PPG14 - Timer register PTMR14 R
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0005ADH | PPG14 - Timer register R
O005AEH | PPG14 - Period setting register PCSR14 w
0005AFH | PPG14 - Period setting register W
0005B0+ | PPG14 - Duty cycle register PDUT14 W
0005B1n+ | PPG14 - Duty cycle register w
0005B2+ | PPG14 - Control status register Low PCNL14 PCN14 R/W
0005B3n | PPG14 - Control status register High PCNH14 R/W
0005B4+ | PPG15 - Timer register PTMR15 R
0005B5+ | PPG15 - Timer register R
0005B6H | PPG15 - Period setting register PCSR15 W
0005B7n | PPG15 - Period setting register w
0005B8+ | PPG15 - Duty cycle register PDUT15 W
0005B9+ | PPG15 - Duty cycle register W
0005BA+ | PPGI15 - Control status register Low PCNL15 PCN15 R/W
0005BB+ | PPG15 - Control status register High PCNH15 R/W
0005BCH | PPG19-PPG16 - General Control register 1 Low GCN1L4 GCN14 R/W
0005BDn | PPG19-PPG16 - General Control register 1 High GCN1H4 R/W
0005BEx | PPG19-PPG16 - General Control register 2 Low GCN2L4 GCN24 R/W
0005BFH | PPG19-PPG16 - General Control register 2 High GCN2H4 R/W
0005CO~+ | PPG16 - Timer register PTMR16 R
0005C14 | PPG16 - Timer register R
0005C21 | PPG16 - Period setting register PCSR16 W
0005C3u | PPG16 - Period setting register w
0005C4+ | PPG16 - Duty cycle register PDUT16 W
0005C5+ | PPG16 - Duty cycle register W
0005C6H | PPG16 - Control status register Low PCNL16 PCN16 R/W
0005C7n | PPG16 - Control status register High PCNH16 R/W
0005C81 | PPGL17 - Timer register PTMR17 R
0005C9+ | PPG17 - Timer register R
0005CAH | PPG17 - Period setting register PCSR17 W
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0005CBH | PPG17 - Period setting register W
0005CCH | PPG17 - Duty cycle register PDUT17 w
0005CDw | PPG17 - Duty cycle register w
0005CEHn | PPG17 - Control status register Low PCNL17 PCN17 R/W
0005CFn | PPGL17 - Control status register High PCNH17 R/W
0005D0+ | PPG18 - Timer register PTMR18 R
0005D1+ | PPG18 - Timer register R
0005D2+ | PPG18 - Period setting register PCSR18 w
0005D3n | PPG18 - Period setting register W
0005D4+ | PPG18 - Duty cycle register PDUT18 W
0005D5+ | PPG18 - Duty cycle register w
0005D6+ | PPG18 - Control status register Low PCNL18 PCN18 R/W
0005D7w | PPG18 - Control status register High PCNH18 R/W
0005D8+ | PPG19 - Timer register PTMR19 R
0005D9+ | PPG19 - Timer register R
0005DAH | PPG19 - Period setting register PCSR19 W
0005DBH | PPG19 - Period setting register w
0005DCH | PPG19 - Duty cycle register PDUT19 W
0005DDH | PPG19 - Duty cycle register W
0005DEHn | PPG19 - Control status register Low PCNL19 PCN19 R/W
0005DF+ | PPG19 - Control status register High PCNH19 R/W
%%%56%?:: Reserved -
000660+ | Peripheral Resource Relocation Register 10 PRRR10 R/W
000661+ | Peripheral Resource Relocation Register 11 PRRR11 R/W
000662+ | Peripheral Resource Relocation Register 12 PRRR12 R/W
0006631 | Peripheral Resource Relocation Register 13 PRRR13 W
gggggt; Reserved -
0006EOH | External Bus - Area configuration register O Low EACLO EACO R/W
0006E1n | External Bus - Area configuration register 0 High EACHO R/W
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0006E2+ | External Bus - Area configuration register 1 Low EACL1 EAC1 R/W
0006E3n | External Bus - Area configuration register 1 High EACH1 R/W
0006E4+ | External Bus - Area configuration register 2 Low EACL2 EAC2 R/W
0006E5H | External Bus - Area configuration register 2 High EACH2 R/W
0006E6H | External Bus - Area configuration register 3 Low EACL3 EAC3 R/W
0006E7n | External Bus - Area configuration register 3 High EACHS3 R/W
0006E8H | External Bus - Area configuration register 4 Low EACL4 EAC4 R/W
0006E9+ | External Bus - Area configuration register 4 High EACH4 R/W
0006EA+~ | External Bus - Area configuration register 5 Low EACL5 EACS5 R/W
0006EBH | External Bus - Area configuration register 5 High EACHS5 R/W
O006ECH | External Bus - Area select register 2 EAS2 R/W
0006EDH | External Bus - Area select register 3 EAS3 R/W
O0006EEr | External Bus - Area select register 4 EAS4 R/W
0O006EFH | External Bus - Area select register 5 EASS R/W
0006FOn | External Bus - Mode register EBM R/W
0006F1+ | External Bus - Clock and Function register EBCF R/W
0006F2+ | External Bus - Address output enable register 0 EBAEO R/W
0006F3n | External Bus - Address output enable register 1 EBAE1 R/W
0006F4+ | External Bus - Address output enable register 2 EBAE2 R/W
0006F5+ | External Bus - Control signal register EBCS R/W
%%%i';?:: Reserved -
000800+ | CANL - Control register Low CTRLRL1 CTRLR1 R/W
000801+ | CANL - Control register High (reserved) CTRLRH1 R
000802+ | CANL - Status register Low STATRL1 STATR1 R/W
000803n1 | CANL - Status register High (reserved) STATRH1 R
0008041 | CANL1 - Error Counter Low (Transmit) ERRCNTL1 ERRCNT1 R
000805+ | CANL1 - Error Counter High (Receive) ERRCNTH1 R
000806+ | CANL - Bit Timing Register Low BTRL1 BTR1 R/W
000807+ | CANL - Bit Timing Register High BTRH1 R/W
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000808+ | CANL - Interrupt Register Low INTRL1 INTR1 R
000809+ | CANL1 - Interrupt Register High INTRH1 R
00080Ax | CANL1 - Test Register Low TESTRL1 TESTR1 R/W
00080BH | CAN1 - Test Register High (reserved) TESTRH1 R
00080CH | CANL1 - BRP Extension register Low BRPERL1 BRPER1 R/W
00080D+ | CANL1 - BRP Extension register High (reserved) BRPERH1 R
%%%%%IIE:: Reserved -
000810n | CANL1 - IF1 Command request register Low IFICREQL1 IFAICREQL1 R/W
000811+ | CANL1 - IF1 Command request register High IFICREQH1 R/W
000812+ | CANL1 - IF1 Command Mask register Low IFICMSKL1 IFICMSK1 R/W
0008134 gg\l;leld; IF1 Command Mask register High (re- IF1CMSKH1 R
000814n | CANL1 - IF1 Mask 1 Register Low IFAMSK1L1 IFAIMSK11 R/W
000815+ CANL1 - IF1 Mask 1 Register High IFAIMSK1H1 R/W
000816+ | CANL - IF1 Mask 2 Register Low IFAIMSK2L1 IFAIMSK21 R/W
000817x | CANL1 - IF1 Mask 2 Register High IFAIMSK2H1 R/W
000818+ | CANL - IF1 Arbitration 1 Register Low IFIARB1L1 IFIARB11 R/W
000819+ | CANL1 - IF1 Arbitration 1 Register High IFIARB1H1 R/W
00081An | CAN1 - IF1 Arbitration 2 Register Low IFIARB2L1 IF1IARB21 R/W
00081Bx | CANL1 - IF1 Arbitration 2 Register High IFIARB2H1 R/W
00081CH | CANL1 - IF1 Message Control Register Low IFAIMCTRL1 IFAIMCTR1 R/W
00081Dn | CANL1 - IF1 Message Control Register High IFAIMCTRH1 R/W
00081Ex | CANL1 - IF1 Data Al Low IFIDTA1L1 IFIDTA11l R/W
00081F+ | CANL1 - IF1 Data Al High IFAIDTA1H1 R/W
000820+ | CANL1 - IF1 Data A2 Low IFIDTA2L1 IFIDTA21 R/W
000821n | CANL1 - IF1 Data A2 High IFIDTA2H1 R/W
000822+ | CANL1 - IF1 Data B1 Low IFIDTB1L1 IF1IDTB11 R/W
0008231 | CANL - IF1 Data B1 High IFADTB1H1 R/W
000824+ | CANL - IF1 Data B2 Low IF1IDTB2L1 IF1IDTB21 R/W
000825+ | CANL - IF1 Data B2 High IFADTB2H1 R/W
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%%%882?:: Reserved -

0008401 | CANL1 - IF2 Command request register Low IF2CREQL1 IF2CREQL1 R/W
000841+ | CANL1 - IF2 Command request register High IF2CREQH1 R/W
000842+ | CANL1 - IF2 Command Mask register Low IF2CMSKL1 IF2CMSK1 R/W
0008434 gg\l;leld; IF2 Command Mask register High (re- IFE2CMSKH1 R

000844+ | CANL1 - IF2 Mask 1 Register Low IF2MSK1L1 IF2MSK11 R/W
000845+ | CANL1 - IF2 Mask 1 Register High IF2MSK1H1 R/W
000846+ | CANL - IF2 Mask 2 Register Low IF2MSK2L1 IF2MSK21 R/W
0008471 | CANL1 - IF2 Mask 2 Register High IF2MSK2H1 R/W
000848+ | CANL - IF2 Arbitration 1 Register Low IF2ARB1L1 IF2ARB11 R/W
0008494 | CANL1 - IF2 Arbitration 1 Register High IF2ARB1H1 R/W
00084An | CAN1 - IF2 Arbitration 2 Register Low IF2ARB2L1 IF2ARB21 R/W
00084B+ | CANL - IF2 Arbitration 2 Register High IF2ARB2H1 R/W
00084CH | CANL1 - IF2 Message Control Register Low IF2ZMCTRL1 IF2MCTR1 R/W
00084D+ | CANL1 - IF2 Message Control Register High IF2MCTRH1 R/W
00084Ex | CANL1 - IF2 Data Al Low IF2DTA1L1 IF2DTA11 R/W
00084F+ | CANL1 - [F2 Data Al High IF2DTA1H1 R/W
000850+ | CANL - IF2 Data A2 Low IF2DTA2L1 IF2DTA21 R/W
000851n | CANL1 - IF2 Data A2 High IF2DTA2H1 R/W
000852+ | CANL1 - IF2 Data B1 Low IF2DTB1L1 IF2DTB11 R/W
0008531 | CANL - IF2 Data B1 High IF2DTB1H1 R/W
000854+ | CANL - IF2 Data B2 Low IF2DTB2L1 IF2DTB21 R/W
000855+ | CANL - IF2 Data B2 High IF2DTB2H1 R/W
%%%885;?:: Reserved -

000880+ | CANL - Transmission Request 1 Register Low TREQR1L1 TREQR11 R

000881+ | CANL1 - Transmission Request 1 Register High TREQR1H1 R

000882+ | CANL1 - Transmission Request 2 Register Low TREQR2L1 TREQR21 R

000883+ | CANL - Transmission Request 2 Register High TREQR2H1 R
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%%%88%?:: Reserved -
000890+ | CANL1 - New Data 1 Register Low NEWDT1L1 NEWDT11 R
000891+ | CANL1 - New Data 1 Register High NEWDT1H1 R
000892+ | CANL1 - New Data 2 Register Low NEWDT2L1 NEWDT21 R
0008931 | CANL1 - New Data 2 Register High NEWDT2H1 R
%%%88%?:: Reserved -
0008A0H | CAN1 - Interrupt Pending 1 Register Low INTPND1L1 INTPND11 R
0008A1lx | CANL1 - Interrupt Pending 1 Register High INTPND1H1 R
0008A2+ | CANL - Interrupt Pending 2 Register Low INTPND2L1 INTPND21 R
0008A3+ | CANL - Interrupt Pending 2 Register High INTPND2H1 R
%%%%’:?:HH Reserved -
0008B0+ | CAN1 - Message Valid 1 Register Low MSGVAL1L1 MSGVAL11 R
0008B1+ | CANL1 - Message Valid 1 Register High MSGVAL1H1 R
0008B2+ | CAN1 - Message Valid 2 Register Low MSGVALZ2L1 MSGVAL21 R
0008B3+ | CANL1 - Message Valid 2 Register High MSGVAL2H1 R
(())gggBC?DHH Reserved -
0008CEHn | CAN1 - Output enable register COERL1 R/W
%%%%?:T:: Reserved -
000900+ | CAN2 - Control register Low CTRLRL2 CTRLR2 R/W
000901+ | CAN2 - Control register High (reserved) CTRLRH2 R
000902+ | CAN2 - Status register Low STATRL2 STATR2 R/W
0009031 | CAN2 - Status register High (reserved) STATRH2 R
0009041 | CAN2 - Error Counter Low (Transmit) ERRCNTL2 ERRCNT2 R
000905+ | CAN2 - Error Counter High (Receive) ERRCNTH2 R
000906+ | CAN2 - Bit Timing Register Low BTRL2 BTR2 R/W
000907+ | CAN2 - Bit Timing Register High BTRH2 R/W
000908+ | CAN2 - Interrupt Register Low INTRL2 INTR2 R
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Address Register ‘bt aceess | 161 access | ACCESS
000909+ | CAN2 - Interrupt Register High INTRH2 R
00090AH | CANZ - Test Register Low TESTRL2 TESTR2 R/W
00090BH | CAN2 - Test Register High (reserved) TESTRH2 R
00090CH | CAN2 - BRP Extension register Low BRPERL2 BRPER2 R/W
00090DH | CANZ2 - BRP Extension register High (reserved) BRPERH2 R
%%%QQ%IIE:: Reserved -
000910n | CAN2 - IF1 Command request register Low IFICREQL2 IFACREQ2 R/W
000911+ | CANZ2 - IF1 Command request register High IFAICREQH2 R/W
000912+ | CAN2 - IF1 Command Mask register Low IFICMSKL2 IFICMSK2 R/W
000913 (S::;\l)I:d; IF1 Command Mask register High (re- IF1CMSKH2 R
000914+ | CAN2 - IF1 Mask 1 Register Low IFAIMSK1L2 IFIMSK12 R/W
000915+ | CAN2 - IF1 Mask 1 Register High IFAMSK1H2 R/W
0009161 | CAN2 - IF1 Mask 2 Register Low IFAMSK2L2 IFIMSK22 R/W
0009174 | CAN2 - IF1 Mask 2 Register High IFIMSK2H2 R/W
000918+ | CAN2 - IF1 Arbitration 1 Register Low IFIARB1L2 IFIARB12 R/W
000919+ | CAN2 - IF1 Arbitration 1 Register High IFIARB1H2 R/W
00091Ax | CANZ - IF1 Arbitration 2 Register Low IFIARB2L2 IF1IARB22 R/W
00091B+ | CAN2 - IF1 Arbitration 2 Register High IFIARB2H2 R/W
00091CH | CANZ2 - IF1 Message Control Register Low IFAIMCTRL2 IFIMCTR2 R/W
00091Dn | CANZ2 - IF1 Message Control Register High IFAMCTRH2 R/W
00091En | CANZ2 - IF1 Data Al Low IFIDTA1L2 IFIDTA12 R/W
00091F+ | CAN2 - IF1 Data Al High IFIDTA1H2 R/W
0009201 | CANZ2 - IF1 Data A2 Low IFIDTA2L2 IFIDTA22 R/W
000921x | CAN2 - IF1 Data A2 High IFADTA2H2 R/W
000922+ | CAN2 - IF1 Data B1 Low IFIDTB1L2 IF1IDTB12 R/W
0009231 | CAN2 - IF1 Data B1 High IFAIDTB1H2 R/W
000924+ | CANZ2 - IF1 Data B2 Low IFAIDTB2L2 IFAIDTB22 R/W
000925+ | CAN2 - IF1 Data B2 High IFIDTB2H2 R/W
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Abbreviation

Abbreviation

Address Register 8-bit access | 16-bit access Access
%%%%é?:: Reserved -
000940n | CANZ2 - IF2 Command request register Low IF2CREQL2 IF2CREQ2 R/W
000941+ | CAN2 - IF2 Command request register High IF2CREQH2 R/W
000942+ | CAN2 - IF2 Command Mask register Low IF2CMSKL2 IF2CMSK2 R/W
0009434 gg\l;l:d; IF2 Command Mask register High (re- IF2CMSKH?2 R
0009441 | CAN2 - IF2 Mask 1 Register Low IF2MSK1L2 IF2MSK12 R/W
000945+ | CAN2 - IF2 Mask 1 Register High IF2MSK1H2 R/W
000946+ | CAN2 - IF2 Mask 2 Register Low IF2MSK2L2 IF2MSK22 R/W
000947n | CAN2 - IF2 Mask 2 Register High IF2MSK2H2 R/W
000948+ | CAN2 - IF2 Arbitration 1 Register Low IF2ARB1L2 IF2ARB12 R/W
0009494 | CAN2 - IF2 Arbitration 1 Register High IF2ZARB1H2 R/W
00094An | CANZ - IF2 Arbitration 2 Register Low IF2ARB2L2 IF2ARB22 R/W
00094BH | CAN2 - IF2 Arbitration 2 Register High IF2ARB2H2 R/W
00094CH | CANZ2 - IF2 Message Control Register Low IF2ZMCTRL2 IF2MCTR2 R/W
00094Dn | CANZ2 - IF2 Message Control Register High IF2ZMCTRH2 R/W
00094Ex | CANZ2 - IF2 Data Al Low IF2DTA1L2 IF2DTA12 R/W
00094F+ | CAN2 - IF2 Data Al High IF2DTA1H2 R/W
0009501 | CAN2 - IF2 Data A2 Low IF2DTA2L2 IF2DTA22 R/W
000951 | CAN2 - IF2 Data A2 High IF2DTA2H2 R/W
000952+ | CANZ2 - IF2 Data B1 Low IF2DTB1L2 IF2DTB12 R/W
0009531 | CAN2 - IF2 Data B1 High IF2DTB1H2 R/W
000954+ | CAN2 - IF2 Data B2 Low IF2DTB2L2 IF2DTB22 R/W
000955+ | CAN2 - IF2 Data B2 High IF2DTB2H2 R/W
%%%995;?:: Reserved -
000980+ | CAN2 - Transmission Request 1 Register Low TREQR1L2 TREQR12 R
000981+ | CAN2 - Transmission Request 1 Register High TREQR1H2 R
0009821 | CAN2 - Transmission Request 2 Register Low TREQR2L2 TREQR22 R
0009831 | CAN2 - Transmission Request 2 Register High TREQR2H2 R
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I/0O map MB96(F)35x (28 of 28)

; Abbreviation | Abbreviation
Address Register 8-bit access | 16-bit access Access
000984+-
00098Ex Reserved -
000990+ | CAN2 - New Data 1 Register Low NEWDT1L2 NEWDT12 R
000991+ | CAN2 - New Data 1 Register High NEWDT1H2 R
0009921 | CAN2 - New Data 2 Register Low NEWDT2L2 NEWDT22 R
000993+ | CAN2 - New Data 2 Register High NEWDT2H2 R
000994+-
00099E+ Reserved -
0009A0H | CANZ - Interrupt Pending 1 Register Low INTPND1L2 INTPND12 R
0009A1n | CAN2Z - Interrupt Pending 1 Register High INTPND1H2 R
0009A2+ | CAN2 - Interrupt Pending 2 Register Low INTPND2L2 INTPND22 R
0009A3+ | CAN2 - Interrupt Pending 2 Register High INTPND2H2 R
0009A4H-
0009AEx Reserved -
0009BO+ | CAN2 - Message Valid 1 Register Low MSGVAL1L2 MSGVAL12 R
0009B1+ | CANZ2 - Message Valid 1 Register High MSGVAL1H2 R
0009B2+ | CANZ2 - Message Valid 2 Register Low MSGVAL2L2 MSGVAL22 R
0009B3+ | CAN2 - Message Valid 2 Register High MSGVAL2H2 R
0009B4+-
0009CDx Reserved -
0009CEHn | CAN2Z - Output enable register COER2 R/W
0009CF=-
000BEFEH Reserved -

Note: Any write access to reserved addresses in the I/O map should not be performed. A read access to a reserved
address results in reading ‘X'.
Registers of resources which are described in this table, but which are not supported by the device, should
also be handled as “Reserved”.
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B INTERRUPT VECTOR TABLE

Interrupt vector table MB96(F)35x (1 of 3)

n\ﬁenC]Lo; " voefcftsoert tlg Vector name Cleg:\;lag by I(;rlg{dt((e)xplpo- Description
ble gram
0 3FCx CALLVO No -
1 3F8H CALLV1 No -
2 3F4y CALLV2 No -
3 3FO0n CALLV3 No -
4 3ECH CALLV4 No -
5 3E8H CALLV5 No -
6 3E4u CALLV6 No -
7 3EOH CALLV7 No -
8 3DChx RESET No -
9 3D8H INT9 No -
10 3D4x EXCEPTION No -
11 3D0H NMI No - Non-Maskable Interrupt
12 3CCn DLY No 12 Delayed Interrupt
13 3C8n RC_TIMER No 13 RC Timer
14 3C4n MC_TIMER No 14 Main Clock Timer
15 3COn SC_TIMER No 15 Sub Clock Timer
16 3BCH PLL_UNLOCK No 16 Reserved
17 3B8H EXTINTO Yes 17 External Interrupt O
18 3B4u Reserved
19 3BO~ EXTINT2 Yes 19 External Interrupt 2
20 3ACH EXTINT3 Yes 20 External Interrupt 3
21 3A8H EXTINT4 Yes 21 External Interrupt 4
22 3A4H Reserved
23 3A0H EXTINT7 Yes 23 External Interrupt 7
24 39Cnx EXTINTS Yes 24 External Interrupt 8
25 3984 EXTINT9 Yes 25 External Interrupt 9
26 3944 EXTINT10 Yes 26 External Interrupt 10
27 3904 EXTINT11 Yes 27 External Interrupt 11
28 38CH EXTINT12 Yes 28 External Interrupt 12
29 388H EXTINT13 Yes 29 External Interrupt 13
30 384H EXTINT14 Yes 30 External Interrupt 14
31 380~ EXTINT15 Yes 31 External Interrupt 15
32 37CH CAN1 No 32 CAN Controller 1 (only MB96F356Y/R)
48 DS07-13806-2E
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Interrupt vector table MB96(F)35x (2 of 3)

n\ﬁenc]tboer ] voefcftsoert tlg Vector name CIeSIr\;lag by I(;ant((e)Xplpo- Description
ble gram

| e CAN2 No 3| o MBOGFISIRIFISRR)
34 374n PPGO Yes 34 Programmable Pulse Generator 0
35 370n PPG1 Yes 35 Programmable Pulse Generator 1
36 36CH PPG2 Yes 36 Programmable Pulse Generator 2
37 368H PPG3 Yes 37 Programmable Pulse Generator 3
38 364H PPG4 Yes 38 Programmable Pulse Generator 4
39 360 PPG5 Yes 39 Programmable Pulse Generator 5
40 35CH PPG6 Yes 40 Programmable Pulse Generator 6
41 358H PPG7 Yes 41 Programmable Pulse Generator 7
42 354H PPG8 Yes 42 Programmable Pulse Generator 8
43 350~ PPG9 Yes 43 Programmable Pulse Generator 9
44 34CH PPG10 Yes 44 Programmable Pulse Generator 10
45 348H PPG11 Yes 45 Programmable Pulse Generator 11
46 344n PPG12 Yes 46 Programmable Pulse Generator 12
a7 340n PPG13 Yes 47 Programmable Pulse Generator 13
48 33Cn PPG14 Yes 48 Programmable Pulse Generator 14
49 338u PPG15 Yes 49 Programmable Pulse Generator 15
50 3344 PPG16 Yes 50 Programmable Pulse Generator 16
51 330~ PPG17 Yes 51 Programmable Pulse Generator 17
52 32CH PPG18 Yes 52 Programmable Pulse Generator 18
53 328n PPG19 Yes 53 Programmable Pulse Generator 19
54 324u RLTO Yes 54 Reload Timer 0
55 320~ RLT1 Yes 55 Reload Timer 1
56 31CH RLT2 Yes 56 Reload Timer 2
57 318u RLT3 Yes 57 Reload Timer 3
58 314n PPGRLT Yes 58 Reload Timer 6 - dedicated for PPG
59 310~ ICUO Yes 59 Input Capture Unit O
60 30CH ICU1 Yes 60 Input Capture Unit 1
61 308H Reserved
62 304+ Reserved
63 300~ ICU4 Yes 63 Input Capture Unit 4
64 2FCwn ICU5 Yes 64 Input Capture Unit 5
65 2F8n ICU6 Yes 65 Input Capture Unit 6
66 2F4n ICU7 Yes 66 Input Capture Unit 7
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Interrupt vector table MB96(F)35x (3 of 3)

n\ﬁenc]tboer " voefcftsoert tlg Vector name CIeSIr\;lag by I(;ant((e)Xplpo- Description
ble gram
67 2FOn Reserved
68 2ECH ICU9 Yes 68 Input Capture Unit 9
69 2E8H ICU10 Yes 69 Input Capture Unit 10
70 2E4n Reserved
71 2EOH OoCu4 Yes 71 Output Compare Unit 4
72 2DCH OCU5 Yes 72 Output Compare Unit 5
73 2D8n OCU6 Yes 73 Output Compare Unit 6
74 2D4n oCcu7 Yes 74 Output Compare Unit 7
75 2D0n Reserved
76 2CCn Reserved
77 2C8u FRTO Yes 77 Free Running Timer O
78 2C4n FRT1 Yes 78 Free Running Timer 1
79 2COH FRT2 Yes 79 Free Running Timer 2
80 2BCn FRT3 Yes 80 Free Running Timer 3
81 2B8H RTCO No 81 Real Timer Clock
82 2B4+ CALO No 82 Clock Calibration Unit
83 2BO0~ lICO Yes 83 [2C interface
84 2ACH ADCO Yes 84 A/D Converter
85 2A8H LINR2 Yes 85 LIN USART 2 RX
86 2A4H LINT2 Yes 86 LIN USART 2 TX
87 2A0H LINRS3 Yes 87 LIN USART 3 RX
88 29Cn LINT3 Yes 88 LIN USART 3 TX
89 298 LINR7 Yes 89 LIN USART 7 RX
90 294y LINT7 Yes 90 LIN USART 7 TX
91 290m LINRS Yes 91 LIN USART 8 RX
92 28CwH LINTS Yes 92 LIN USART 8 TX
93 288+ FLASH_A No 93 Flash memory A (only Flash devices)
50 DS07-13806-2E
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B HANDLING DEVICES
Special care is required for the following when handling the device:

DS07-13806-2E

Latch-up prevention

Unused pins handling

External clock usage

Unused sub clock signal

Notes on PLL clock mode operation

Power supply pins (Vcc/Vss)

Crystal oscillator circuit

Turn on sequence of power supply to A/D converter and analog inputs
Pin handling when not using the A/D converter
Notes on energization

Stabilization of power supply voltage

Serial communication

Latch-up prevention

CMOS IC chips may suffer latch-up under the following conditions:
* A voltage higher than Vcc or lower than Vss is applied to an input or output pin.
» A voltage higher than the rated voltage is applied between Vcc pins and Vss pins.

Latch-up may increase the power supply current dramatically, causing thermal damages to the device.
Unused pins handling

Unused input pins can be left open when the input is disabled (corresponding bit of Port Input Enable register
PIER = 0).

Leaving unused input pins open when the input is enabled may result in misbehavior and possible permanent
damage of the device. They must therefore be pulled up or pulled down through resistors. To prevent latch-up,
those resistors should be more than 2 kQ.

Unused bidirectional pins can be set either to the output state and be then left open, or to the input state with
either input disabled or external pull-up/pull-down resistor as described above.

External clock usage

The permitted frequency range of an external clock depends on the oscillator type and configuration. See AC
Characteristics for detailed modes and frequency limits. Single and opposite phase external clocks must be
connected as follows:

1. Single phase external clock
» When using a single phase external clock, X0 pin must be driven and X1 pin left open.

o E
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2. Opposite phase external clock
* When using an opposite phase external clock, X1 (X1A) must be supplied with a clock signal which has the

opposite phase to the X0 (X0A) pins.

DQ X0
P

4. Unused sub clock signal

If the pins XOA and X1A are not connected to an oscillator, a pull-down resistor must be connected on the X0A
pin and the X1A pin must be left open.

Notes on PLL clock mode operation

If the PLL clock mode is selected and no external oscillator is operating or no external clock is supplied, the
microcontroller attempts to work with the free oscillating PLL. Performance of this operation, however, cannot
be guaranteed.

Power supply pins (Vcc/Vss)

Itis required that all Vcc-level as well as all Vss-level power supply pins are at the same potential. If there is more
than one Vcc or Vss level, the device may operate incorrectly or be damaged even within the guaranteed operating
range.

Vcc and Vss must be connected to the device from the power supply with lowest possible impedance.

As a measure against power supply noise, it is required to connect a bypass capacitor of about 0.1 uF between
Vce and Vss as close as possible to Vcc and Vss pins.

Crystal oscillator and ceramic resonator circuit

Noise at X0, X1 pins or X0A, X1A pins might cause abnormal operation. Itis required to provide bypass capacitors
with shortest possible distance to X0, X1 pins and X0A, X1A pins, crystal oscillator (or ceramic resonator) and
ground lines, and, to the utmost effort, that the lines of oscillation circuit do not cross the lines of other circuits.

It is highly recommended to provide a printed circuit board art work surrounding X0, X1 pins and X0A, X1A pins
with a ground area for stabilizing the operation.

It is highly recommended to evaluate the quartz/MCU or resonator/MCU system at the quartz or resonator
manufacturer, especially when using low-Q resonators at higher frequencies.

Turn on sequence of power supply to A/D converter and analog inputs

It is required to turn the A/D converter power supply (AVce, AVRH, AVRL) and analog inputs (ANn) on after
turning the digital power supply (Vcc) on.

It is also required to turn the digital power off after turning the A/D converter supply and analog inputs off. In this
case, the voltage must not exceed AVRH or AVcc (turning the analog and digital power supplies simultaneously
on or off is acceptable).

9. Pin handling when not using the A/D converter

It is required to connect the unused pins of the A/D converter as AVcc = Vcc, AVss = AVRH = AVRL = Vss.

10. Notes on Power-on

To prevent malfunction of the internal voltage regulator, supply voltage profile while turning the power supply on
should be slower than 50us from 0.2 Vto 2.7 V.

DS07-13806-2E
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11. Stabilization of power supply voltage

If the power supply voltage varies acutely even within the operation safety range of the Vcc power supply voltage,
a malfunction may occur. The Vcc power supply voltage must therefore be stabilized. As stabilization guidelines,
the power supply voltage must be stabilized in such a way that Vcc ripple fluctuations (peak to peak value) in
the commercial frequencies (50 to 60 Hz) fall within 10% of the standard Vcc power supply voltage and the
transient fluctuation rate becomes 0.1V/us or less in instantaneous fluctuation for power supply switching.

12. Serial communication

There is a possibility to receive wrong data due to noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider receiving of wrong data when designing the system. For example apply a checksum and retransmit
the data if an error occurs.

DS07-13806-2E
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

Rating )
Parameter Symbol _ Unit Remarks
Min Max
Vce Vss-0.3|Vss+6.0| V
Power supply voltage
AVcc Vss-0.3|Vss+6.0| V |Vcc=AVcc™
AVRH, AVcc > AVRH, AVce > AVRL,
AD Converter voltage references AVRL Vss-0.3| Vss+6.0| V AVRH > AVRL, AVRL > AVss
Input voltage Vi Vss-0.3|Vss+6.0| V |Vi£Vcec+ 0.3V 72
Output voltage Vo Vss-0.3|Vss+6.0| V [Vo<Vec+0.3V™
Maximum Clamp Current lcLamp -4.0 +4.0 mA Appll_(:abJe to general purpose
I/O pins ™3
Total Maximum Clamp Current X|lcLave| - 40 mA ﬁgprl;i(;%b*lge to general purpose
“L” level maximum output current loL1 - 15 mA | Normal outputs with driving
strength set to 5mA
“L” level average output current loLavi - 5 mA | Normal outputs with driving
strength set to 5mA
“L” level maximum overall output current ZloL1 - 100 mA |Normal outputs
“L” level average overall output current Ylotavi - 50 mA | Normal outputs
"H” level maximum output current loH1 - -15 mA | Normal outputs with driving
strength set to 5mA
"H” level average output current loHavL - -5 mA | Normal outputs with driving
strength set to 5mA
"H” level maximum overall output current|  Zlow: - -100 mA |Normal outputs
"H” level average overall output current Ylonavi - -50 mA | Normal outputs
- 320° | mW | Ta=105°C
- 640 | MW | Ta=85°C
- *5 -
Permitted Power dissipation (Flash de- Po 800 MW | Ta=75°C
vices) * i 2005 | mw TA:12*56°C, no Flash program/
erase
. Ta=115°C, no Flash program/
- 5 l
560 mw erase *6
0 +70 MB96V300B
Operating ambient temperature Ta -40 +105 °C
-40 +125 "
Storage temperature Tste -55 +150 °C

*1: AVcc and Vcc must be set to the same voltage. It is required that AVcc does not exceed Vcce and that the voltage
at the analog inputs does not exceed AVcc neither when the power is switched on.

54
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*2: Viand Vo should notexceed Vcc + 0.3 V. Vishould also not exceed the specified ratings. However if the maximum

current to/from a input is limited by some means with external components, the lcLave rating supersedes the Vi
rating. Input/output voltages of standard ports depend on Vcc.

*3: e Applicable to all general purpose I/O pins (Pnn_m)

¢ Use within recommended operating conditions.

¢ Use at DC voltage (current)

e The +B signal should always be applied a limiting resistance placed between the +B signal and the
microcontroller.

e The value of the limiting resistance should be set so that when the +B signal is applied the input current to
the microcontroller pin does not exceed rated values, either instantaneously or for prolonged periods.

¢ Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input
potential may pass through the protective diode and increase the potential at the VCC pin, and this may affect
other devices.

¢ Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V), the power
supply is provided from the pins, so that incomplete operation may result.

¢ Note thatifthe +B inputis applied during power-on, the power supply is provided from the pins and the resulting
supply voltage may not be sufficient to operate the Power reset (except devices with persistent low voltage
reset in internal vector mode).

e Sample recommended circuits:

Protective Diode

/ Vcc

Limiting /A P-ch
resistance __| T

+B input (OV to 16V) Ay

*5:
*6:

The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the
thermal conductance of the package on the PCB.

The actual power dissipation depends on the customer application and can be calculated as follows:

Po = Pio+ Pint

Pio = Z (VoL * loL + Von * lon) (10 load power dissipation, sum is performed on all 10 ports)

Pint = Vec * (Icc + 1a) (internal power dissipation)

lcc is the total core current consumption into Vec as described in the “DC characteristics” and depends on the
selected operation mode and clock frequency and the usage of functions like Flash programming or the clock
modulator.

la is the analog current consumption into AVcc.

Worst case value for a package mounted on single layer PCB at specified Ta without air flow.
Please contact Fujitsu for reliability limitations when using under these conditions.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

DS07-13806-2E
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2. Recommended Operating Conditions

Value )
Parameter Symbol - Unit Remarks
Min Typ Max
Power supply voltage Vee 3.0 - 55 Vv
: ; Use a low inductance capacitor
S.moothlng capacitor at C Cs 3.5 4.7 -10 15 uF | (for example X7R ceramic ca-
pin pacitor)

WARNING: The recommended operating conditions are required in order to ensure the normal operation of the
semiconductor device. All of the device’s electrical characteristics are warranted when the device is
operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation
outside these ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on
the data sheet. Users considering application outside the listed conditions are advised to contact their
FUJITSU representatives beforehand.

56 DS07-13806-2E
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3. DC characteristics

(TA=-40TC to 125TC, V cc = AVcc = 3.0V t0 5.5V, Vss = AVss = OV)

Value
Parameter Symbol Pin Condition v T v Unit Remarks
in yp ax
Input H voltage CMOS Hysteresis
; 0.8 Vce +
I%St/gdz input se- Vee - 03 \%
CMOSHysteresis ST | - | Vet | Vv | Veez45v
: .7/0.3 input se-
Port inputs
Vin R s Qra | - VST | V| Vee< 4y
B AUTOMOTIVE 08 v
Hysteresis input | - - GV
selected '
TTL input select- Vee +
ed 20 - 03 | VY
External clock in 0.8 v
Virixoe X0 “Fast %odc;mput ve | - GV
Vitos X0,X1, |External clockin o5 i Vee+ |y
XO0A,X1A |“oscillation mode” ' 0.3
0.8 Vce + CMOS Hysteresis in-
ViHrR RSTX - Vee - 0.3 vV out
Vce - Vcc +
Viim MD2-MDO - 03 - 03 \Y
Input L voltage CMOS Hysteresis Vs - 02
I(()elgt/g(.jz input se- 03 - Vee \%
CMOS Hysteresis
0.7/0.3 input se- Vos'% - \963; \Y
Port inputs |lected '
Vi V 0.5
Ponm automoTivE | 53 | - | G2 |V |Veez45v
Hysteresis input
selected \/0533 ; Q,‘ﬁf Vee< 4.5V
TTL input select- | Vss -
ed 0.3 - 08 | V
External clock in
Viuor X0 | *FastClockInput | ‘§5" | - |0.2Vec| V
mode” '
Vv X0,X1, |Externalclockin | Vss- i 0.4 v
2051 X0A,X1A |“oscillation mode” | 0.3 '
ViR RSTX i} VOS% - i 02Vee| V CMOS Hysteresis in-
: put
Vss - Vss +
Vitm MD2-MDO - 03 - 03 \Y
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(TA=-40C t0 125C, V cc = AVec = 3.0V to 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Pin Condition - Unit Remarks
Min Typ Max
Output H voltage 4.5V <Vce £5.5V
Vorn Normal lon = -2mA Vee- | ) y | Driving strength set
outputs | 3.0v<Vec<asv | 05 to 2mA
lon =-1.6mA
4.5V <Vcc £5.5V
Normal lon = -5mA Vee - Driving strength set
VoHs - - V
outputs | 3.0v<Vec<45v | 0 to SmA
lo = -3mA
4.5V <Vcc £5.5V
V. 3mA out- low = -3mA Ve -
OH3 05 - - Vv
puts 3.0V < Vce < 4.5V :
loH = -2mA
Output L voltage 4.5V <Vce £5.5V
loL = +2mA i
Vors Normal i i 04 y |Driving strength set
outputs | 3.0V <Vcc < 4.5V to 2mA
loL = +1.6mA
4.5V <Vcc £5.5V
loL = +5mA ivi
VoLs Normal i i 04 v Driving strength set
outputs | 3.0V <Vec < 4.5V to SmA
loL = +3mA
- 3.0V <Vcc £5.5V
VoLs 3mA out - - 0.4 Vv
puts loL = +3mA
Vss < Vi< Vce
Input leak current [ Pnn_m AVss, AVRL < Vi < -1 - +1 UA | Single port pin
AVcc, AVRH
, Pan m. |Vec=33V+10%| 40 | 100 | 160 | kQ
Pull-up resistance Rup RST’X’
Vce=5.0V +10% 25 50 100 kQ
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(TA=-40C t0 125, V cc = AVcec = 3.0V to 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Condition (at Ta) - Remarks
Typ | Max | Unit

PLL Run mode with +25¢C 35 44
CLKS1/2 = 48MHz,
CLKB = CLKP1/2 =

24MHz mA |0 Flash wait states

(CLKRC and CLKSC | ¥125T | 36 47
stopped. Core voltage at
1.9v)

PLL Run mode with +25C | 44 57
CLKS1/2 = CLKB =
CLKP1=56MHz,

lccpLL CLKP2 = 28MHz mA |2 Flash wait states

(CLKRC and CLKSC | ¥125T | 45 60
stopped. Core voltage at

1.9V)
Power supply cur- PLL Run mode with +25C | 49 62
rent in Run CLK_Sl/Z = 9_6MHZ,
modes* CLKB = CLK_Pl— 48MHz,
CLKP2 = 24MHz mA |1 Flash wait state

(CLKRC and CLKSC | ¥125T | 50 65
stopped. Core voltage at
1.9v)

Main Run mode with +25C | 45 55
CLKS1/2 = CLKB =
lcemam CLKP1/2 = 4MHz mA |1 Flash wait state
(CLKPLL, CLKSC and | *125T | 51 | 85
CLKRC stopped)
RC Run mode with +25C | 2.9 4
CLKS1/2 =CLKB =
lccren CLKP1/2 = 2MHz mA |1 Flash wait state

(CLKMC, CLKPLL and | +125T | 3.5 | 6.5
CLKSC stopped)
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(TA=-40C t0 125C, V cc = AVec = 3.0V t0 5.5V, Vss = AVss = 0V)

Parameter

Symbol

Condition (at Ta)

Value

Typ

Max

Unit

Remarks

Power supply cur-
rent in Run
modes*

lccreL

RC Run mode with
CLKS1/2 = CLKB =

+25T

0.4

0.6

CLKP1/2 = 100kHz,
SMCR:LPMS =0

+125C

0.9

mA

MB96F356 at 1 Flash
wait state

(CLKMC, CLKPLL and

+25TC

0.18

CLKSC stopped. Voltage
regulator in high power
mode)

+125C

0.68

mA

MB96F353/F355 at 1
Flash wait state

RC Run mode with

CLKS1/2 =CLKB =

CLKP1/2 = 100kHz,
SMCR:LPMS =1

(CLKMC, CLKPLL and
CLKSC stopped. Voltage
regulator in low power
mode, no Flash program-
ming/erasing allowed)

+25C

0.15

+125C

0.65

mA

1 Flash wait state

lccsus

Sub Run mode with
CLKS1/2 = CLKB =
CLKP1/2 = 32kHz

(CLKMC, CLKPLL and
CLKRC stopped, no Flash
programming/erasing al-
lowed)

+25TC

0.1

0.2

+125C

0.6

mA

1 Flash wait state

Power supply cur-
rent in Sleep
modes*

lcespLL

PLL Sleep mode with
CLKS1/2 = 48MHz,
CLKP1/2 = 24MHz

(CLKRC and CLKSC
stopped. Core voltage at
1.9V)

+25C

10.5

+125C

9.7

mA

PLL Sleep mode with
CLKS1/2 = CLKP1=
56MHz, CLKP2 = 28MHz

(CLKRC and CLKSC
stopped. Core voltage at
1.9v)

+25T

15.5

+125TC

14.8

mA

PLL Sleep mode with
CLKS1/2 = 96MHz,
CLKP1= 48MHz,
CLKP2 = 24MHz

(CLKRC and CLKSC
stopped. Core voltage at
1.9v)

+25T

16.5

+125TC

15.8

mA
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(TA=-40C t0 125C, V cc = AVec = 3.0V t0 5.5V, Vss = AVss = 0V)

MB96350 Series
S

Parameter

Symbol

Condition (at Ta)

Value

Typ

Max

Unit

Remarks

Power supply cur-
rent in Sleep
modes*

lccsmain

Main Sleep mode with
CLKS1/2 = CLKP1/2 =

+25T

15

1.8

4MHz

(CLKPLL, CLKSC and
CLKRC stopped)

+125C

4.5

mA

lccsren

RC Sleep mode with
CLKS1/2 = CLKP1/2 =

+25C

0.8

2MHz

(CLKMC, CLKPLL and
CLKSC stopped)

+125C

mA

lccsreL

RC Sleep mode with
CLKS1/2 = CLKP1/2 =

+25TC

0.3

100kHz,
SMCR:LPMSS =0

+125C

0.8

mA

MB96F356

(CLKMC, CLKPLL and

+25TC

0.09

CLKSC stopped. Voltage
regulator in high power
mode)

+125C

0.59

mA

MB96F353/F355

RC Sleep mode with
CLKS1/2 = CLKP1/2 =

+25C

0.06

100kHz,
SMCRILPMSS =1

(CLKMC, CLKPLL and
CLKSC stopped. Voltage
regulator in low power
mode)

+125C

0.56

mA

lccssus

Sub Sleep mode with
CLKS1/2 = CLKP1/2 =

+25TC

0.04

0.12

32kHz

(CLKMC, CLKPLL and
CLKRC stopped)

+125C

0.54

mA

Power supply cur-
rent in Timer
modes*

lccTpLL

PLL Timer mode with

+25TC

CLKMC = 4MHz, CLKPLL
= 48MHz

(CLKRC and CLKSC
stopped. Core voltage at
1.9v)

+125TC

21

4.8

mA

DS07-13806-2E
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MB96350 Series
S

(TA=-40C t0 125C, V cc = AVec = 3.0V t0 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Condition (at Ta) - Remarks
Typ | Max | Unit

Main Timer mode with +25¢C | 0.35 0.5

CLKMC = 4MHz, mA | MB96F356
SMCR:LPMSS =0 +125¢C | 0.85 | 3.3

(CLKPLL, CLKRC and

CLKSC stopped. Voltage | *25T | 0.13 | 0.2
regulator in high power mA | MB96F353/F355

mode) +125C | 063 | 3

lcctmain

Main Timer mode with | yo5¢ | 01 | 0.15
CLKMC = 4MHz,
SMCR:LPMSS =1

(CLKPLL, CLKRC and mA

CLKSC stopped. Voltage | ¥125C | 0.6 | 2.9

regulator in low power
mode)

RC Timer mode with +25¢C | 0.35 0.5
CLKRC = 2MHz, mA | MB96F356
SMCR:LPMSS =0 +125¢C | 0.85 3.3

(CLKMC, CLKPLL and
CLKSC stopped. Voltage | ¥25T | 0.13 | 0.2

regulator in high power mA | MBO6F353/F355
mode) +125C | 0.63 3
lcctren - -
RC Timer mode with +25C | 0.1 0.15

Power SL_JppIy cur- CLKRC = 2MHz,
rent in Timer SMCR:LPMSS =1
modes* A

(CLKMC, CLKPLL and m

CLKSC stopped. Voltage | ¥125C | 0.6 | 2.9
regulator in low power
mode)

RC Timer mode with +25C | 0.3 |0.45
CLKRC = 100kHz, mA | MB96F356
SMCR:LPMSS =0 +125C | 0.8 | 3.2

(CLKMC, CLKPLL and

CLKSC stopped. Voltage | *25T | 0.08 | 0.15
regulator in high power mA | MB96F353/F355

mode) +125C | 0.58 | 2.95

lccTreL

RC Timer mode with +25C | 0.05 | 0.1
CLKRC = 100kHz,
SMCR:LPMSS =1

(CLKMC, CLKPLL and mA

CLKSC stopped. Voltage | +125T | 0.55 | 2.85

regulator in low power
mode)

Sub Timer mode with +25C 003 | 01

CLKSC = 32kHz
lcctsus mA
(CLKMC, CLKPLL and | +125TC | 0.53 | 2.85

CLKRC stopped)
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MB96350 Series
S

(TA=-40C t0 125, V cc = AVec = 3.0V t0 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Condition (at Ta) - Remarks
Typ | Max | Unit
VRCR:LPMB[2:0] = 110s | 25T | 0.02 | 0.08 R
m
(Core voltage at 1.8V) | +125¢C | 0.52 | 2.8
Power supply cur- |
rent in Stop Mode cen
VRCR:LPMB[2:0] = 000s | 25T |0.015 | 0.06 R
m
(Core voltage at 1.2V) | +125¢C | 0.4 23
MB96F353/F355
b I - 5 10 | MA |Must be added to all
ower supply cur- } current above
rent for active Low lccLvo Lgt\;\ll e\:jol(tsgc;:eRqLe\}eDcéoi ei';
Voltage detector : - +25C | 90 | 140 MBO6F356
HA | Must be added to all
+125C | 100 | 150 current above
Power supply cur-
rent for active IcccLomo Cloilémg%qlgts))r( e_nf)b led - 3 45 | mA (I\:Aut:fér?[ea?)%(\jlgd toall
Clock modulator : -
FlashWrite/Erase | | Current for one Flash i 15 40 | ma |Mustbe added to all
current CoFLASH module current above
Other than C, AVcc,
Input capacitance Cn - - 5 15 pF |AVss, AVRH, AVRL,

Vcce, Vss

* The power supply current is measured with a 4MHz external clock connected to the Main oscillator and a 32kHz
external clock connected to the Sub oscillator. See chapter “Standby mode and voltage regulator control circuit” of
the Hardware Manual for further details about voltage regulator control.
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MB96350 Series
S

4. AC Characteristics

Source Clock timing

(TA=-40C to 125C, V cc = AVcec = 3.0V t0 5.5V, Vss = AVss = 0V)

. Value ]
Parameter Symbol Pin - Unit Remarks
Min Typ Max
3 - 16 |MHz|When using a crystal oscillator, PLL off
0 i 16 | MHz When using an opposite phase external
Clock frequency fc X0, X1 clock, PLL off
i When using a crystal oscillator or oppo-
35 16 |MHz site phase external clock, PLL on
) When using a single phase external
0 56 |MHz clockin “Fast Clock Input mode”, PLL off
Clock frequency frci X0 - -
35 i 56 |MHz When using a single phase external
' clockin“Fast Clock Input mode”, PLL on
32 32.768 | 100 | kHz |When using an oscillation circuit
X0A, X1A i i
0 i 100 | kHz When using an opposite phase external
Clock frequency feu clock
XOA 0 i 50 | kHz When using a single phase external
clock
50 100 200 | kHz ?/e;/t?)(ren using slow frequency of RC oscil-
Clock frequency fer - - -
1 5 4 MHz When using fast frequency of RC oscil-
lator
PLL Clock fre- ) i Permitted VCO output frequency of PLL
quency feLkveo 64 200 |MHz (CLKVCO)
PLL Phase Jitter|  Teskew - - - +5 ns |For CLKMC (PLL input clock) =4MHz
\I,Ciréltjﬁclock pulse Pwh, PwL X0,X1 8 - - ns |Duty ratio is about 30% to 70%
Inputclockpulse | b\ by, |x0AXIA| 5 : - | s
width

64
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MB96350 Series
S

teve
X0
Pwh —p] Pwc
tevie
X0A
PwhL —p] Pwie
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MB96350 Series
S

Internal Clock timing

(Ta=-40T t0 125TC, V cc = AVcc= 3.0V t0 5.5V, Vss = AVss = OV)

Core Voltage Settings

Parameter Symbol 1.8v 1.9v Unit Remarks
Min Max Min Max
Internal System clock fre-
quency (CLKS1 and feiksi, foiks2 0 92 0 96 MHz | Others than below
CLKS2)
0 88 0 96 MHz MB96F356

Internal CPU clock fre-
quency (CLKB), internal
peripheral clock frequency feke, Toups 0 22 0 °6 | MHz
(CLKP1)
Internal peripheral clock
frequency (CLKP2) feLke2 0 28 0 32 MHz

66
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MB96350 Series

External Reset timing

(TaA=-40T t0 125TC, V cc = AVcc= 3.0V to 5.5V, Vss = AVss = OV)

) Value )
Parameter Symbol Pin - Unit Remarks
Min Typ Max
Reset input time trsTL RSTX 500 - - ns
trsTL
RSTX
0.2 Vce 0.2 Vce

DS07-13806-2E
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MB96350 Series

Power On Reset timing

(Ta=-40T t0 125TC, V cc = AVcc= 3.0V t0 5.5V, Vss = AVss = OV)

) Value )
Parameter Symbol Pin - Unit Remarks
Min Typ Max
Power on rise time tr Vcc 0.05 - 30 ms
Power off time torr Vcce 1 - - ms
tr
Vcec 2.7V
02V 0.2V 0.2V

torr

If the power supply is changed too rapidly, a power-on reset may occur.
We recommend a smooth startup by restraining voltages when changing the
power supply voltage during operation, as shown in the figure below.

N\ Rising edge of 50 mV/ms
3V maximum is allowed

68 DS07-13806-2E
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(Ta=-40T t0 125TC, V cc = AVcc= 3.0V to 5.5V, Vss = AVss = OV)

MB96350 Series
S

External Input timing

Value ini -
Parameter | Symbol Pin Condition - Unit Used Pin input func
Min Max tion
INTn(_R) External Interrupt
200 — ns
NMI(R) NMI
Pnn_m General Purpose 10
TINn(_R) Reload Timer
Input pulse tinm - .
width tine TTGn(_R) — 2*teLp1 + 200 PPG Trigger input
ADTG(_R) (tekp1=1/ — ns | AD Converter Trigger
feLkpi) = R T
ree Running Timer
FRCKn(R) external clock
INNn(_R) Input Capture

Note : Relocated Resource Inputs have same characteristics

External Pin input

ViH A
Vi

V|L7/

tine

\J

Y
A

- tiNH
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MB96350 Series
S

External Bus timing

Note: The values given below are for an I/O driving strength 10drive = 5mA. If IOarive is 2MA, all the maximum output
timing described in the different tables must then be increased by 10ns.

Basic Timing
(Ta=-40 °C to +125 °C, Vcc = 5.0 V + 10%, Vss = 0.0 V, I0uve = 5mA, Ci = 50pF)

) o Value ]
Parameter Symbol Pin Condition - Unit | Remarks
Min Max
teve 25 —
ECLK tcHeL ECLK — tcve/2-5 teve/2+5 ns
toLeH tcve/2-5 teve/2+5
tcHesH -20 20
ECLK — teneaL CSn, UBX, o -20 20 ns
UBX/ LBX/ CSn time teLceH LBX, ECLK -20 20
teLesL -20 20
tcHLH -10 10
) terLL -10 10
ECLK — ALE time ALE, ECLK — ns
teLH -10 10
teL -10 10
tcHav A[23:16], -15 15
— ns
ECLK — address valid time terav ECLK -15 15
tcLabv AD[15:0], -15 15
— ns
tchabv ECLK -15 15
tcHRWH -10 10
. RDX, WRX
teHRWL ) ’ -10 10
ECLK — RDX /WRX time WRLX WRHX, L ns
tcLrRWH ECLK -10 10
teLrRwL -10 10
70 DS07-13806-2E
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MB96350 Series
S

(Ta=—40 °C t0 +125 °C, Ve = 3.0 to 4.5V, Vss = 0.0 V, 10aiwe = 5mA, Ci= 50pF)

] o Value i
Parameter Symbol Pin Condition - Unit | Remarks

Min Max
teve 30 —

ECLK tcHeL ECLK — tcvc/2-8 tcvc/2+8 ns

toLeH tcvc/2-8 tcvc/2+8

tcHeeH -25 25

ECLK — tencet CSn, UBX, o 25 25 ns
UBX/ LBX/ CSn time teLeen LBX, ECLK .25 25
teLesL -25 25
tcHLH -15 15
) teH -15 15

ECLK — ALE time ALE, ECLK — ns
teLH -15 15
teL -15 15
terav A[23:16], -20 20

—_ ns
ECLK — address valid time teLav ECLK -20 20
teLaov AD[15:0], -20 20

— ns
tcHADY ECLK -20 20
tcHRWH -15 15

. RDX, WRX

tcHRWL ’ , -15 15

ECLK — RDX /WRX time WRLX, WRHX, o ns
tcLrRwWH ECLK -15 15
fcLrRwL -15 15

DS07-13806-2E
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MB96350 Ser

les

teve

tcHeL

\J

teieH

4
Y

WRX (WRLX, WRHX)

0.8*Vce
ECLK
0.2*Vce
tcHav
A[23:16]
X\—
feHeaL teiceH
-
CSn
LBX UBX
teHrRwL teLRWH
RDX —_—

LJ

teHL

teuH

AT#

tcLaby
R

__/

|

AD[15:0]

'n
X Address
X

Refer to the Hardware Manual for detailed Timing Charts

teHLH

teiav
X N
(TR tcHesH
- - - -
\t /
teLrwi tcHRWH
f

tee

r41

tcHabv

e}
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MB96350 Series
S

Bus Timing (Read)
(TA=-40°Cto+125 °C, Vec =5.0 V £ 10%, Vss = 0.0 V, 10dive = 5mMA, CL= 50pF)

Sym- . - Value ]
Parameter Pin Conditions - Unit| Remarks
bol Min Max
EACL:STS=0 and
_ EACL:ACE=0 tovel2 =5 —
ALE pulse width tie |ALE EACL:STS=1 teve — 5 — ns
EACL:STS=0 and
EACL:ACE=1 Steve/2 -5 —
EACL:STS=0and | | ¢ o
EACL:ACE=0 cve
EACL:STS=1 and
EACLACE=0  [o©ove/2-15)  —
tave |ALE, A[23:16], ns
EACL:STS=0and | ,, ¢ -
EACL:ACE=1 eve
. EACL:STS=1
Valid address E AgL-icsEzl and Steyc/2 — 15 —
= ALE | time EACL.STS 0 and
. =0 an
EACL:ACE=0 teve/2 - 15 —
EACL:STS=1 and
EACL:ACE=0 teve =15 —
taovie |ALE,AD[15:0] ns
EACL:STS=0and 5 »_ 1c o
EACL:ACE=1 cve
EACL:STS=1 and
EACL:ACE=1 2teve — 15 -
ALE | EACL:STS=0 tove/2 — 15 —
= Address valid time tuax |ALE, AD[15:0] ns
EACL:STS=1 -15 —
EACL:ACE=0 Stevel? — 15 o
tavre | RDX, A[23:16] EACLACE-L ns
Valid address : - Steve/2 — 15 —
= RDX | time EACLACED
’ - tcvce — 15 —
taovre | RDX, AD[15:0] . — ns
EACL:ACE=1 steve — 15 o
EACL:ACE=0 o Steve — 55
tavoy A[23:16], ns | Wiocycle
AD[15:0 : = extension
Valid address [ ] EACL:ACE=L — 4tcyc — 55
= Valid data input CLACE=0
EACLACE= —  |Btevel2-55
taovov | AD[15:0] ns | Wocycle
EACL:ACE=1 L 7tCYC/2 _ 55 extension
RDX pulse width trirr |RDX _ 3tevc/2 -5 — ns | Wocycle
extension
RDX | = Valid data input | triov |RDX, AD[15:0] _ —  |3teve/2-50| ns | Wocycle
extension
RDX T = Data hold time | triox |RDX, AD[15:0] — 0 — ns
DS07-13806-2E 73
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MB96350 Series
S

(Ta=-40°C to +125 °C, Vec =5.0 V £ 10%, Vss = 0.0 V, |10dive = 5mA, CL= 50pF)

Sym- . . Value ]
Parameter Pin Conditions - Unit| Remarks
bol Min Max
Address valid = Data hold baxox A[23:16], L 0 . ns
time ADI[15:0]
EACL:STS=1 and
_ EACL-ACE=1 3tcve/2 - 10 —
RDX T = ALE T time tren [RDX, ALE ns
other ECL:STS, teve/2 — 10 .
EACL:ACE setting| '*
Valid address taven |A[23:16], ECLK teve — 15 —
i — ns
= ECLK T time taover | AD[15:0], ECLK teve/2 — 15 —
RDX | = ECLK T time trict |RDX, ECLK — teve/2 - 10 — ns
) EACL:STS=0 teve/2 — 10 —
ALE | = RDX | time ture |ALE, RDX ns
EACL:STS=1 -10 —
ECLKT = Valid data input | tcrov |AD[15:0], ECLK — — teve =50 | ns

(Ta=-40 °C to +125 °C, Vcc = 3.0 t0 4.5V, Vss = 0.0 V, |Odaive = 5mA, CL= 50pF)

Sym- . . Value ]
Parameter | Pin Conditions - Unit | Remarks
bo Min Max
EACL:STS=0 and
. EACL:ACE=0 tovel2 -8 _
ALE pulse width ti |ALE EACL:STS=1 teve — 8 — ns
EACL:STS=0 and
EACL:ACE=1 Stevel2 -8 —
EACL:STS=0 and
EACL:ACE=0 teve — 20 —
EACL:STS=1 and
EACL-ACE=0 3tcvc/2 — 20 —
tawe |ALE, A[23:16], ns
EACL:STS=0 and Jteve — 20
EACL:ACE=1 cre —
. EACL:STS=1 and
Valid addre_ss EACL-ACE=1 5teve/2 — 20 —
= ALE | time EACL:STS=0 and
. =0 an
EACL:ACE=0 teve/2 — 20 —
EACL:STS=1 and
EACL:ACE=0 teve —20 —
taovie |ALE, AD[15:0] ns
EACL:STS=0and 5. > o0 -
EACL:ACE=1 cve
EACL:STS=1 and
EACL:ACE=1 2teve — 20 —
ALE | EACL:STS=0 teve/2 — 20 —
= Address valid time tuax |ALE, AD[15:0] ns
EACL:STS=1 -20 —
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MB96350 Series
S

(Ta=—40 °C t0 +125 °C, Ve = 3.0 t0 4.5V, Vss = 0.0 V, 10aive = 5mA, Ci = 50pF)

Sym- . . Value .
Parameter Pin Conditions - Unit| Remarks
bol Min Max
EACL:ACE=0 3teve/2 — 20 .
tavre | RDX, A[23:16] EACLACE-L ns
Valid address : - Steve/2 — 20 —
= RDX{ time AL ACES
CLACE=0 tcyc — 20 —
taovre | RDX, AD[15:0] CLACES ns
EACL-ACE=L 2tcyc — 20 —
EACL:ACE=0 o Steve — 60
tavoy A[23:16], ns | Wocycle
AD[15:0 : = extension
Valid address [ ] EACL:ACE=L — 4tcvc — 60
= Valid data input CLACE=0
EACL:ACE= — |5terc/2-60
taovov | AD[15:0] ns | Wocycle
EACL:ACE=1 L 7tCYC/2 _ 60 extension
RDX pulse width trern |RDX — 3tcve/2 - 8 — ns | Wocycle
extension
RDX | = Valid data input | triov |RDX, AD[15:0] _ — |3tevc/2-55| ns | Voovcle
extension
RDX T = Data hold time | tripx |RDX, AD[15:0] — 0 — ns
Address valid = Data hold toox |A[23:16] . 0 . ns
time
EACL:STS=1 and
. EACL-ACE=1 3teve/2 - 15 —
RDX T = ALE T time trin |RDX, ALE ns
other ECL:STS, teve/2 — 15 L
EACL:ACE setting| ¢
Valid address taver A[2316], ECLK teve — 20 —
i — ns
= ECLK T time taovern |AD[15:0], ECLK teve/2 — 20 —
RDX | = ECLK T time tricn |RDX, ECLK — teve/2 — 15 — ns
] EACL:STS=0 teve/2 — 15 —
ALE | = RDX | time ture |ALE, RDX ns
EACL:STS=1 -15 —
ECLKT = Valid data input | tciov |AD[15:0], ECLK — — tevce—55 | ns
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MB96350 Series

ECLK

ALE

RDX

A[23:16]

AD[15:0]

0.8*Vce

tavie

> tuax

trLcH

tcHov

:

—

\

Address

<——taoviL le— tRHLH
0.2*Vce
tLHLL —»t
- tavrL
tADVRL tRLRH
\ /_
< {LRL f
)'r‘ AK
\ .
trLDV =™ taxox
tavov
- tabvov > tRHDX

V|H7'

Refer to the Hardware Manual for detailed Timing Charts

VIL\'

Read data

E ViH
Vi

Bus Timing (Write)

(Ta=-40°Ct0 +125 °C, Vcc =5.0 V £ 10%, Vss = 0.0 V, |Odive = 5mA, CL= 50pF)

) o Value )
Parameter Symbol Pin Condition - Unit Remarks
Min Max
EACL:ACE=0 3teve/2 —
WRX, WRLX, 15 —
v WREX, EACL:ACE=1 Stcve/2 ns
Valid address A[23:16] e CY1C5 —
= WRX | time
EACL:ACE=0
WRX, WRLX, teve — 15 —
taowwe | WRHX, ns
ADI[15:0] EACL:ACE=1 Steve — 15 .
. WRX, WRXL, w/o cycle
WRX pulse width twiwn WRHX — teve -5 — NS | o iiension
. WRX, WRLX,
\:/f"\'/sggt? gﬂrfg“t town | WRHX, — tove — 20 _ ns | W cvele
AD[15:0]
76 DS07-13806-2E
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MB96350 Series
S

(Ta=-40 °C to +125 °C, Vec = 5.0 V + 10%, Vss = 0.0 V, 10arve = 5mA, CL= 50pF)

) o Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
WRX, WRLX,
gRD);t/; hold time twrox | WRHX, — teyc/2 — 15 — ns
AD[15:0]
WRX T WRX, WRLX,
= Address valid time | twiax | WRHX, T teve/2 — 15 — ns
A[23:16]
ST e 10| —
WRX T = ALE T time WRX, WRLX, DO
twHLH other EBM:ACE ns
WRHX, ALE
and tcyc — 10 —
EACL:STS setting
WRX | = ECLKT | WRX, WRLX, o w210 s
time VR WRHX, ECLK cve
EACL:ACE=0 . 3teve/2 —
CSh = WRX time WRX, WRLX, 15
tesiwe ns
WRHX, CSn | gacL:ACE=1 o Steve/2 —
15
WRX = CSn time WRX, WRLX, —
twHcsH WRHX, CSn tcve/2 — 15 — ns

(Ta=-40°C to +125 °C, Vecc =3.0t0 4.5V, Vss = 0.0 V, |Ouive = 5mA, CL= 50pF)

) o Value )
Parameter Symbol Pin Condition - Unit Remarks
Min Max
EACL:ACE=0 3tevc/2 —
WRX, WRLX, 20 —
tavwe | WRHX, CLAC — ns
. EACL:ACE=1 -
Valid address Al23:16] C;co —
= WRX | time
EACL:ACE=0
WRX, WRLX, teve — 20 —
taovwe | WRHX, ns
AD[15:0] FACLACESL | oteve—20 | —
. WRX, WRXL, w/o cycle
WRX pulse width twiwh WRHX — teve — 8 — NS | o itension
. WRX, WRLX,
\;abss)a('t% ?irl'gzm tovwn | WRHX, — tcvce — 25 — ns \é\l)i?e?;(i:clyi
AD[15:0]
WRX, WRLX,
gRD);; hold time twrox | WRHX, — teyc/2 — 20 — ns
AD[15:0]
WRX T WRX, WRLX,
= Address valid time | twiax | WRHX, T teve/2 — 20 — ns
A[23:16]
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MB96350 Series
S

(Ta=-40 °C t0 +125 °C, Ve = 3.0 t0 4.5V, Vss = 0.0 V, 10aiwe = 5mA, Ct = 50pF)

ECLK

S\ \
[\

-« ftWHH

WRX (WRLX, WRHX)

A[23:16] >

AD[15:0]

- tavwi -
- tabvwi > twiwH >
\ 0.2*Vce /
\
- tesiwe > ~a— twHcsH
< twHAX
le——DOVWH [ @ twHDX
4 .
—gk Address Write data

Refer to the Hardware Manual for detailed Timing Charts

) o Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
SR oo 15|
WRX T = ALE T time WRX, WRLX, i
twHLH other EBM:ACE ns
WRHX, ALE
and tcve — 15 —
EACL:STS setting
WRX | = ECLKT | | WRX, WRLX, o w2 15| ns
time W I WRHX, ECLK eve
EACL:ACE=0 . 3teve/2 —
CSn = WRX time teou | WRX, WRLX, 20 ns
WRHX, CSn | gacL:ACE=1 o Steve/2 —
20
WRX = CSn time WRX, WRLX, —
twHcsH WRHX, CSn teyc/2 — 20 — ns
twicH
0.8*Vcc

e}
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Ready Input Timing

MB96350 Series
S

(Ta=-40°Cto +125 °C, Vcc =5.0 V £ 10%, Vss = 0.0 V, [Odive = 5mA, CL= 50pF)

_ Test Rated Value _

Parameter Symbol Pin Condition i Max Units| Remarks
RDY setup time trvHs RDY 35 — ns
RDY hold time tRvHH RDY B 0 — ns

(Ta=-40°C to +125 °C, Vcc = 3.0 t0 4.5V, Vss = 0.0 V, |Odrive = 5mA, CL= 50pF)

_ Test Rated Value _

Parameter Symbol Pin Condition i Max Units | Remarks
RDY setup time trRyHs RDY 45 — ns
RDY hold time tRvHH RDY B 0 — ns

Note : If the RDY setup time is insufficient, use the auto-ready function.

ECLK

RDY

RDY
When WAIT is used.

0.8*Vce

<— <> {RYHH

When WAIT is not used.

v|7l \—\V.H

Refer to the Hardware Manual for detailed Timing Charts

\

Hold Timing
(TA=-40°Cto+125 °C, Vec =5.0 V £ 10%, Vss = 0.0 V, 10drive = 5mMA, CL= 50pF)
] o Value )
Parameter Symbol Pin Condition - Units | Remarks
Min Max
Pin floating = HAKX | time txHAL HAKX teve — 20 | teve +20 | ns
HAKX T time = Pin valid time thanv HAKX teve — 20 [teve +20 | ns
(Ta=—40 °C to +125 °C, Vcc = 3.0 t0 4.5V, Vss = 0.0 V, 10arive = 5mA, CL = 50pF)
] o Value ]
Parameter Symbol Pin Condition - Units | Remarks
Min Max
Pin floating = HAKX { time txHAL HAKX tevce =25 | teve+ 25| ns
HAKX T time = Pin valid time tharv HAKX teve — 25 [teve + 25| ns
DS07-13806-2E 79
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HAKX \

\ 0.2*Vce

/

A( 0.8*Vce

e tXHAL ———

High-Z

[ 0.8Vce

<«—— tHAHY

Each pin
[ 0.2%Vce

Nl

Refer to the Hardware Manual for detailed Timing Charts

80
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USART timing

MB96350 Series
S

WARNING: The values given below are for an I/O driving strength 10drive = 5SmA. If IOdrive is 2mA, all the maximum
output timing described in the different tables must then be increased by 10ns.

(TA=-40T to 125C, V cc = 3.0V t0 5.5V, Vss = AVss = 0V, [Odgrive = 5mA, CL= 50pF)

Vcc=AVcc=4.5V | Vcec = AVee= 3.0V
Parameter Symbol Pin Condition to 5.5V to 4.5V Unit
Min Max Min Max
Serial clock cycle time tscve SCKn 4 tcikp1 — 4 tcikpr — ns
SCK | —SOTdelay | | SCKn, 20 | +20 | 30 | +30 | ns
time SOTn
*- *; -
t?rgg — SCK T delay tovsHi Ssg'(rrr: Internal Shift N ;COLKT — |N ;%LKT — ns
Clock Mode
. SCKn, tokpr + teLkpL +
Valid SIN - SCK T tivshi SINN 45 — 55 — ns
SCK T — Valid SIN ¢ SCKn, 0 o 0 I
hold time srvd SINn
Serial clock “L” pulse teiker + teikpr +
width tsLsHE SCKn 10 — 10 — ns
Serial clock “H” pulse tetkpr + teikpr +
width tsHsLE SCKn 10 — 10 — ns
SCK | — soT delay SCKn, 2 tcikp1 2 tekp1
time tstove SOTn | T | +a5 | T | +55 | ™
External Shift
. SCKn, Clock Mode tekp1/2 toLkp1/2 +
Valid SIN — SCK T tivsHE SINN +10 — 10 — ns
SCK T — Valid SIN ¢ SCKn, tcike + o toikpr + o ns
hold time SHIXE SINNn 10 10
SCK fall time tre SCKn — 20 — 20 ns
SCK rise time tre SCKn — 20 — 20 ns

Notes: ¢ AC characteristic in CLK synchronized mode.
e Cu.is the load capacity value of pins when testing.
e Depending on the used machine clock frequency, the maximum possible baud rate can be limited by some
parameters. These parameters are shown in “MB96300 Super series HARDWARE MANUAL"
e tcikr: is the cycle time of the peripheral clock 1 (CLKP1), Unit : ns

*1: Parameter N depends on tscva and can be calculated as follows:
o if tscva = 2*k*tcike1, then N = k, where k is an integer > 2
o if tscval = (2*k+1)*tcikes, then N = k+1, where k is an integer > 1

Examples:

DS07-13806-2E

tscya

4*tcLkp

5*tcLkp1, 6*tcLkp1

ArlwiIN]Z

T*tcLkp1, 8*tcLkpL
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SCK for

ESCR:SCES =0 \

SCK for

ESCR:SCES =1 /

tscyel

\ 0.2*Vce

0.8*Vce /L

/ 0.8Vcc

\r 0.2*Vce

\

s 0.2*Vce
! 0.8*Vce

tovsHi

_ tstow

0.8*Vce
0.2*Vce

X

tivsHi

tSHlXI

I R

S

Internal Shift Clock Mode

SCK for
ESCR:SCES =0

SCK for
ESCR:SCES =1

SIN

tsLsHE

tsHsLE

\VIH L ViH Vu—A
X Vi Vi 72 \
AV Vi !\ /
Vi ‘VIL Vi 7
tre tsLove ! |
trRe
0.8*Vce
0.2*Vce

tivsHeE

__ tsHixe

S &

T

External Shift Clock Mode

82

e}
FUJITSU

DS07-13806-2E
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S

I°C Timing
(Ta=-40C to 125C, V cc = AVcc = 3.0V to 5.5V,Vss = AVss =0V)
o Standard-mode| Fast-mode** .
Parameter Symbol| Condition - - Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 | kHz
Hold time (repeated) START condition
SDAL—SCLL tHpsTA 4.0 — 0.6 — us
“L” width of the SCL clock tow 4.7 — 1.3 — us
“H” width of the SCL clock tHiGH 4.0 — 0.6 — us
ggt&p_t)lgqg A]:(J),r arepeated START condition tsusTa 47 o 06 L us
R=1.7 kQ,

Data hold time C =50 pF* " 3
SCLLSDALT tHoDAT 0 3.45 0 0.9 us
Data set-up time
SDALTSCLT tsubat 250 — 100 — ns
Set-up time for STOP condition
SCLT—SDAT tsusto 4.0 — 0.6 — us
Bus free time between a STOP and START

o tsus 4.7 — 1.3 — us
condition

*1: R,C : Pull-up resistor and load capacitor of the SCL and SDA lines.

*2 : The maximum txooat have only to be met if the device does not stretch the “L” width (t.ow) of the SCL signal.

*3 : A Fast-mode I?C-bus device can be used in a Standard-mode [12C-bus system, but the requirement

tsupat = 250 ns must then be met.

*4 : For use at over 100 kHz, set the peripheral clock 1 to at least 6 MHz.

S A

Ladl l
trow tsupaT|

—P < AV‘ 4 —P{ tHiGH|4—
tHDSTA tHDDAT

DS07-13806-2E
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5. Analog Digital Converter

(TA=-40 T to +125 C, 3.0V £AVRH - AVRL, Vcc = AVce = 3.0V to 5.5V, Vss = AVss = 0V)

) Value ]
Parameter Symbol Pin . Unit Remarks
Min Typ Max

Resolution - - - - 10 bit
Total error - - -3 - +3 LSB
Nonlinearity error - - -2.5 - +25 |LSB
Differential nonlinearity
error - - -1.9 - +1.9 |LSB
Zero reading voltage Vot ANn f‘\5/FEIéB 66‘\5/?;; ZA\E{)IT_LSE \%
Full scale reading i, -

Ver | AND | 35TSe |1 Lse| 05 Len| V
voltage . : '
c i 1.0 - 16,500 | us | 4.5V <AVcc<5.5V

ompare time - -

P 2.0 - - us | 3.0V <AVcc < 4.5V
s ing t 0.5 - - us | 4.5V <AVcec <5.5V

ampling time - -

Ping 1.2 - - us | 3.0V <AVcc < 4.5V
Analog port input cur- AVss, AVRL < Vi <
rent lan ANN -3 - *3 | MA [ AVee, AVRH

Ta = 25 T,
-1 - +1 UA [AVss, AVRL < Vi<
Analog port input cur- I ANR AVce, AVRH
rent Ta= 125 T,
-3 - +3 UA [AVss, AVRL < Vi<
AVcc, AVRH
Analog input voltage Van ANn | AVRL | - | AVRH | V
range
AVRH | AVRH | 975 - AVce | V
Reference voltage Avce
range
g AVRL | AVRL | AVss - aes |y
la AVcc - 2.5 5 mA | A/D Converter active
Power supply current -
pply L AVEe ) i 5 uA erz?t é:donverter notop
Ir AVRH/ - 0.7 1 mA | A/D Converter active
Reference voltage cur- AVRL
rent I AVRH/ ) ) 5 A | A/D Converter notop-
R AVRL HA | erated
Offset between input i ANR i ) 4 LSB

channels

Note: The accuracy gets worse as |AVRH - AVRL| becomes smaller.
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MB96350 Series
S

Definition of A/D Converter Terms
Resolution: Analog variation that is recognized by an A/D converter.

Total error: Difference between the actual value and the ideal value. The total error includes zero transition error,
full-scale transition error and nonlinearity error.

Nonlinearity error: Deviation between a line across zero-transition line (“00 0000 0000” <--> “00 0000 0001")
and full-scale transition line (“11 1111 1110”" <-->*“11 1111 1111") and actual conversion characteristics.

Differential nonlinearity error: Deviation of input voltage, which is required for changing output code by 1 LSB,
from an ideal value.

Zero reading voltage: Input voltage which results in the minimum conversion value.
Eull scale reading voltage: Input voltage which results in the maximum conversion value.

Total error
3FF 1 P
3FE T Actual conversion [ —-- 1.5LsB
characteristics = '
3FD - [ o
~ ; L {1 LSBx (N-1)+0.5LSB}
=] ~ ... __
Q N~ '
£ ] :
o b !
Too4a+ T \\‘\ VT
.‘53’ , : (Actually-measured value)
003 -
' "~ Actual conversion
002 + ."" oo - ' characteristics
, l«—— ldeal characteristics
0014 -
> ~— 0.5LSB
AVRL AVRH
Analog input
. Vnt—{1LSBx (N-1) +0.5LSB}
Total error of digital output “N” = TLSB [LSB]

AVRH - AVRL
1024

1LSB = (ldeal value) V1

N: A/D converter digital output value

Vor (Ideal value) = AVRL + 0.5 LSB [V]

Vst (Ideal value) = AVRH — 1.5 LSB [V]

Vnt @ A voltage at which digital output transitions from (N — 1) to N.
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Nonlinearity error Differential nonlinearity error
3FEF Ideal
T characteristics
Actual conversion
3FE 1 fral_rsaétir'(sl\}'isl) _'E"" : N+1-+4 Actual conv_ersion [ :
+Vor} ; . characteristics |
3FD T Ny 1~ VFsT (actual ; !
; -, Mmeasurement ' '
= Y ! —_ \ value) = ' '
= : : g NT P T
3 ! ' VNT (actual 3 ' '
< 0044 --7——---/ measurementvalue) = ' ;‘—"
S bl =) ' VN+D)T
= 003 4 - _=— Actual conversion On-1 4 I R '(actual measurement
o characteristics ' ' f value)
i 1 1 VNT
002 1 ; | (actual measurement value)
| : B Ideal characteristics N_2 . ______ |<_ Actual conversion
001 i characteristics
Vort (actual measurement value) :
AVRL AVRH AVRL AVRH
Analog input Analog input

Vnt—{1LSB x (N-1) + Vor}
1LSB
V (N+1) T— UNT
1LSB

Nonlinearity error of digital output N = [LSB]

Differential nonlinearity error of digital output N =

~1LSB [LSB]

_ VEst — Vor
1LSB= 1022 V]

N  : A/D converter digital output value
Vor : Voltage at which digital output transits from “000+” to “001+.”
Vest : Voltage at which digital output transits from “3FEwx" to “3FF+.”

Notes on A/D Converter Section
» About the external impedance of the analog input and the sampling time of the A/D converter (with sample
and hold circuit):

If the external impedance is too high to keep sufficient sampling time, the analog voltage charged to the
internal sample and hold capacitor is insufficient, adversely affecting A/D conversion precision.

« analog input circuit model:

Comparator

R
Analog input 0/0 W 1
T =

Sampling switch

Reference value:
e C=8.5pF (Max)
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To satisfy the A/D conversion precision standard, the relationship between the external impedance and minimum
sampling time must be considered and then either the resistor value and operating frequency must be adjusted
or the external impedance must be decreased so that the sampling time (Tsamp) is longer than the minimum value.

Usually, this value is set to 71, where T = RC. If the external input resistance (Rex)) connected to the analog input
is included, the sampling time is expressed as follows:

Tsamp [MiN] = 7 X (Rext + 2.6kQ) x C for 4.5 < AVec<5.5
Tsamp [mln] =7x (Rext + 121'(9) x C for 3.0 < AVcec<4.5

If the sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin.

* About the error

The accuracy gets worse as |[AVRH - AVRL| becomes smaller.
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6. Low Voltage Detector characteristics

(TA =-40 CTt0 +125 C, V c«c = AVec= 3.0V - 5.5V, Vss = AVss = OV)

Parameter Symbol -Value 1 -Value *2 Unit Remarks
Min Max Min Max

Stabilizationtime | Tivostae - 75 - 110 us Aftero?gvgteerézgnolr ec\:/glange
Level 0 VbLo 2.7 2.9 2.65 2.95 \Y, CILCR:LVL[3:0]="0000"
Level 1 VoL1 2.9 3.1 2.85 3.2 Vv CILCR:LVL[3:0]="0001"
Level 2 Vor2 3.1 3.3 3.05 3.4 Y, CILCR:LVL[3:0]="0010"
Level 3 Vo3 3.5 3.75 3.45 3.85 Y, CILCR:LVL[3:0]="0011"
Level 4 Vb4 3.6 3.85 3.55 3.95 \% CILCR:LVL[3:0]="0100"
Level 5 VoLs 3.7 3.95 3.65 4.1 \Y CILCR:LVL[3:0]="0101"
Level 6 VoLs 3.8 4.05 3.75 4.2 \Y; CILCR:LVL[3:0]="0110"
Level 7 VoL7 3.9 4.15 3.85 4.3 Y, CILCR:LVL[3:0]="0111"
Level 8 VoLs 4.0 4.25 3.95 4.4 vV CILCR:LVL[3:0]="1000"
Level 9 VoLe 4.1 4.35 4.05 4.5 V CILCR:LVL[3:0]="1001"
Level 10 \YATE not used not used

Level 11 VoL11 not used not used

Level 12 Vor12 not used not used

Level 13 Vou13 not used not used

Level 14 VbL14 not used not used

Level 15 Vou1s not used not used

*1: valid for all devices except devices listed under “*2”

*2: valid for: MB96F353/F355

CILCR:LVL[3:0] are the low voltage detector level select bits of the CILCR register.
Levels 10 to 15 are not used in this device.

For correct detection, the slope of the voltage level must satisfy ‘%V

Faster variations are regarded as noise and may not be detected.

<0004 V.

us -

The functional operation of the MCU is guaranteed down to the minimum low voltage detection level of
Vcc = 2.7V. The electrical characteristics however are only valid in the specified range (usually down to 3.0V).

88
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S

Low Voltage Detector Operation

In the following figure, the occurrence of a low voltage condition is illustrated. For a detailed description of the
reset and startup behavior, please refer to the corresponding hardware manual chapter.

Voltage [V]
A

Normal Operation > «< Low Voltage Reset Assertion Wower Reset Extension Time
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7. FLASH memory program/erase characteristics
(TA=-40C to 105C, V cc = AVec = 3.0V to 5.5V, Vss = AVss = 0V)

Value )
Parameter - Unit Remarks
Min Typ Max

Without erasure pre-program-

Sector erase time - 0.9 3.6 S ming time

Without erasure pre-program-
Chip erase time - n*0.9 n*3.6 S ming time (n is the number of
Flash sector of the device)

Without overhead time for sub-

Word (16-bit width) programming time - 23 370 us mitting write command
Program/Erase cycle 10 000 - - cycle
Flash data retention time 20 - - year *1

*1: This value was converted from the results of evaluating the reliability of the technology (using Arrhenius
equation to convert high temperature measurements into normalized value at 85°C)
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B EXAMPLE CHARACTERISTICS
The diagrams below show the characteristics of one measured sample with typical process parameters.

Run Mode

100.00

PLL clock (56 MHz)

10.00

Main osc. (4 MHz) +

< RC clock (2 MHz) T

E 100
3 RC clock (100 kHz) F //

0.10 =

Sub osc.(32 kHz) T

0.01
-50.00 0.00 50.00 100.00 150.00
Ta [°C]
Sleep mode

100.00

PLL clock (56 MHz) |

10.00

< Main osc. (4 MHz) |
E  1.00 ] —
8 RCclock (2 MHz) T //
RC clock (100 kHz) | /

0.10

Sub osc.(32 kHz) E

0.01
-50.00 0.00 50.00 100.00 150.00
Ta [°C]
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Timer mode
10.00 -
PLL clock (56 MHz) T
1.00 . —
< Main osc. (4 MHz) T ///
E RCOock ZMFZ) /
§ RC clock (100 kHz) T
0.10 +
Subosc. (32 kHz) T
0.01
-50.00 0.00 50.00 100.00 150.00
Ta[°C]
Stop mode
1.00 -
0.10 -
< -
E I
Q
8 |
0.01 L
0.00
-50.00 0.00 50.00 100.00 150.00
Ta[°C]
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Used settings

Selected Source .
Mode Clock Clock/Regulator Settings

Run mode PLL CLKS1 = CLKS2 = CLKB = CLKP1 = 56 MHz
CLKP2 = 28 MHz

Regulator in High Power Mode

Core Voltage =1.9V

Main osc. CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 4 MHz
Regulator in High Power Mode
Core Voltage =1.8 V

RC clock fast CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 2 MHz
Regulator in High Power Mode
Core Voltage =1.8 V

RC clock slow CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 100 kHz
Regulator in High Power Mode
Core Voltage =1.8 V

Sub osc. CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32 kHz
Regulator in Low Power Mode A
Core Voltage =1.8 V

Sleep mode PLL CLKS1 = CLKS2 = CLKP1 = 56 MHz
CLKP2 = 28 MHz

(CLKB is stopped in this mode)
Regulator in High Power Mode

Core Voltage =1.9V

Main osc. CLKS1 = CLKS2 = CLKP1 = CLKP2 = 4 MHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage =1.8 V

RC clock fast CLKS1 = CLKS2 = CLKP1 = CLKP2 = 2 MHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

RC clock slow CLKS1 = CLKS2 = CLKP1 = CLKP2 = 100 kHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

Sub osc. CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32 kHz
(CLKB is stopped in this mode)

Regulator in Low Power Mode A

Core Voltage =1.8 V
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Used settings

Mode

Selected Source
Clock

Clock/Regulator Settings

Timer mode

PLL

CLKMC = 4 MHz, CLKPLL = 56 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.9 V

Main osc.

CLKMC = 4 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

RC clock fast

CLKRC =2 MHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

RC clock slow

CLKRC = 100 kHz
(System clocks are stopped in this mode)
Regulator in High Power Mode, Core Voltage = 1.8 V

Sub osc.

CLKSC = 100 kHz
(System clocks are stopped in this mode)
Regulator in Low Power Mode A, Core Voltage = 1.8 V

Stop mode

stopped

(All clocks are stopped in this mode)
Regulator in Low Power Mode B, Core Voltage = 1.8 V

e}
FUJITSU
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B PACKAGE DIMENSION MB96(F)35x LQFP 64 - M23

64-pin plastic LQFP Lead pitch 0.65 mm
Package width x 12.0 x 12.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Code
(Reference) P-LFQFP64-12x12-0.65
(FPT-64P-M23)
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M23) Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
14.00+0.20(.551+.008)SQ
*12.000.10(.472+.004)SQ 0.145+0.055
(.0057+.0022)
©, /
°g O =
[ [
[ 1
[ [
i mim| TS T T T T T T T 1
[ o | Details of "A" part |
[Emimm -] | 150 +0.20 I
[ Ei | =200 (Mounting height) ‘
| 1 | (A059—004) I
(i [ | |
= == | |
o INDEX — } = |
=i i o [ I
: OF QL
i Frm — |
© A |
SGELLLLEEEELLELL]: RS Geny |
® } 0.60+0.15 (Stand off) :
0.65(.026) " (.024+.006) |
L] ], 0522008 157050005 @ T ;

Dimensions in mm (inches).

©2003-2008 FUJITSU MICROELECTRONICS LIMITED F64034S-c-1-2 Note: The values in parentheses are reference values

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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B PACKAGE DIMENSION MB96(F)35x LQFP 64 - M24

64-pin plastic LQFP Lead pitch 0.50 mm
Package width x 10.0 x 10.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 0.32¢g
(FPT-64P-M24) Code P-LFQFP64-10x10-0.50
(Reference) ’
64-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-64P-M24) Note 2) Pins width and pins thickness include plating thickness.

Note 3) Pins width do not include tie bar cutting remainder.

12.00£0.20(.472+.008)SQ

*10.00+0.10(.394+.004)SQ 0.145+0.055

(.006.002)
©) I

T o
Q ®
T o
T o
 —— ] —
o - T T —
o | o | Details of "A" part |
o | ] E 0.08(.003) | 15002 }
p— — s (Mounting height)
i T } (.059 52%) !
| | | ¥ |
| | | |
f— INDEX — | ‘
f— — | . 0.10£0.10 }
f— - o g | (.004+.004)
| 0'~8 |
:l: :l:l@ | ‘ 11— y (Stand off) }
| —
A [
I EEREEEREEEEL ” ' am ‘
U | _0.50£0.20 0.25(.010) \
LEAD No.(1) | (.020+.008) }
0.50(.020) 0.20£0.05 | 6242005 \
T (.0081.002)69008(003)@ Lo ]
Dimensions in mm (inches).
©2005-2008 FUJITSU MICROELECTRONICS LIMITED F64036S-c-1-2 Note: The values in parentheses are reference values

Please confirm the latest Package dimension by following URL.
http://edevice.fujitsu.com/package/en-search/
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B ORDERING INFORMATION

MCU with CAN controller

Persistent
Part number Flash/ROM Subclock | Low Volt- Package
age Reset
MB96F353RSA PMC-GSE2 " No 64 pins Plastic LQFP
MB96F353RWA PMC-GSE2* Flash A (96KE) Yes (FPT-64P-M23)
as
MB96F353RSA PMC1-GSE2 " No 64 pins Plastic LQFP
MB96F353RWA PMC1-GSE2 1 Yes \ (FPT-64P-M24)
(0]
MB96F355RWA PMC-GSE2 " Flash A (60KB) Yes (FPT-64P-M23)
as
MB96F355RSA PMC1-GSE2 " No 64 pins Plastic LQFP
MB96F355RWA PMC1-GSE2 "1 Yes (FPT-64P-M24)
MB96F356YSB PMC-GSE?2 \ Yes
0
MB96F356RSB PMC-GSE2 No 64 pins Plastic LQFP
MB96F356YWB PMC-GSE?2 y Yes (FPT-64P-M23)
es
MB96F356RWB PMC-GSE2 Flash A (288KB) No
as
MB96F356YSB PMC1-GSE2 N Yes
(0]
MB96F356RSB PMC1-GSE2 No 64 pins Plastic LQFP
MB96F356YWB PMC1-GSE?2 v Yes (FPT-64P-M24)
es
MB96F356RWB PMC1-GSE2 No
MB96V300BRB-ES 416 pin Plastic BGA
(for evaluation) Emulated by ext. RAM Yes No (BGA-416P-M02)

*1: These devices are under development and specification is preliminary. These products under development may
change its specification without notice.
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MCU without CAN controller

Persistent
Part number Flash/ROM Subclock | Low Volt- Package
age Reset
MB96F353AWA PMC-GSE2 "t Yes (FPT-64P-M23)
Flash A (96KB)
MB96F353ASA PMC1-GSE2 ™ No 64 pins Plastic LQFP
MB96F353AWA PMC1-GSE2 "t Yes (FPT-64P-M24)
MB96F355ASA PMC-GSE2 ™ No 64 pins Plastic LQFP
MB96F355AWA PMC-GSE2 Yes (FPT-64P-M23)
Flash A (160KB) No
MB96F355AWA PMC1-GSE2 "1 Yes (FPT-64P-M24)
MB96F356ASB PMC-GSE?2 No 64 pins Plastic LQFP
MB96F356AWB PMC-GSE?2 Yes (FPT-64P-M23)
Flash A (288KB)
MB96F356ASB PMC1-GSE2 No 64 pins Plastic LQFP
MB96F356AWB PMC1-GSE2 Yes (FPT-64P-M24)

*1: These devices are under development and specification is preliminary. These products under development may
change its specification without notice.

This datasheet is also valid for the following outdated devices:
MB96F356YSA, MB96F356RSA, MBI6F356YWA, MB96F356RWA, MBI6F356ASA, MBI6F356AWA
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B REVISION HISTORY

Revision

Date

Modification

Prelim 1

2007-05-03

Creation

Prelim 2

2007-05-25

Electrical characteristics update

Prelim 3

2007-11-27

Package description is removed from cover page.

Typos corrections in product lineup. Product option details added
Electrical characteristics update

Update of the block diagram

Update of the IO map

Pin circuit type, LVD characteristics and example characteristics chapters
added

Prelim 4

2007-12-20

Update of the block diagram: external bus address lines, clock output
function pins, AVRL removed from ADC block, relayout.

RAMSTART value is corrected

IO map regenerated

Memory map and Flash configuration reworked

Few typos corrected across the document.

Flash bank renaming.

Ordering information: package type corrected.

IO circuit drawings modified.

Prelim 5

2008-02-04

* Reload Timer RLT 6 for PPGs added
 Block diagram corrected: ICU2 deleted, TTG2,3 deleted, TTG8,9 added
 Pin function description corrected with all existing pin types
* /O circuit type diagrams corrected
» Memory map cleaned up
« "Flash sector configuration" replaced by corrected "User ROM Memory map
for Flash devices"
* Parallel Flash programming spec removed
* 10 map table regenerated:
- Port register: Naming style corrected
- Memory control registers renamed (Main -> A)
- addresses after 000BFFh removed
« Handling devices: AD converter items added
» Absolute maximum ratings: Pd and Ta specified more precisely
* Run and Sleep mode currents: more conditions added (1WS settings)
* Run mode current spec in 48/24MHz mode corrected
» Maximum CLKS1 frequency corrected at 1.8V
» External bus timings: missing conditions added and readability improved
 Ordering information updated
» Typos and formatting corrected
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Revision

Date

Modification

6

2009-01-09

» Format adjusted to official Fujitsu Microelectronics datasheet standard
(mainly style changes and official notes and disclaimer added)

* Numbering of Electrical Characteristics subchapters automated

» CANless devices added (MB96F356A)

* 1/0 map: Added node about reserved registers

* Serial programming interface: Note about handshaking pins improved

« specified AD converter channel offset to 4LSB

» package code of MB96V300 corrected in ordering information

» Added voltage condition to pull-up resistance spec

 Ordering information: column “Flash/ROM” added, column “Remarks” re-
moved

« Official package dimension drawing with additional notes added

» Empty pages removed

« Handling devices: Notes added about Serial communication and about us-
ing ceramic resonators.

 Feature list and AC Characteristics: 16MHz maximum frequency is valid for
crystal oscillators. For resonators, maximum frequency depends on Q-factor

» AC characteristics: PLL phase skew spec added, CLKVCO min=64MHz

» VOL3 spec improved: spec valid for 3mA load for full Vcc range

» MB96F353/F355 added (under development)

 Free running timer (/0 Timer) 2 and 3 added (without clock input pin)

* Input capture ICU9 and ICU10 added (without input pin, only for LIN USART)

» C-Pin cap spec updated: 4.7uF-10uF capacitor with tolerance permitted

* “Preliminary” watermark removed
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B MAIN CHANGES IN THIS EDITION

Page Section Change Results
84 M ELECTRICAL CHARACTERISTICS |Changed the item for “Zero reading voltage” and “Full scale
5. Analog Digital Converter reading voltage”.

The vertical lines marked in the left side of the page show the changes.
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FUJITSU MICROELECTRONICS LIMITED

Shinjuku Dai-Ichi Seimei Bldg., 7-1, Nishishinjuku 2-chome,

Shinjuku-ku, Tokyo 163-0722, Japan
Tel: +81-3-5322-3329
http://jp.fujitsu.com/fml/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, N0.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269

Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

http://cn.fujitsu.com/fmc/en/

Specifications are subject to change without nofoe.further information please contact each office.

All Rights Reserved.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions wfétion and application circuit examples, in this document are presented solbby forpose
of reference to show examples of operations andafdedJITSU MICROELECTRONICS device; FUJITSU MICROELECTRONI
does not warrant proper operation of the device with respasetbased on such information. When you develop equipmenpdnating
the device based on such information, you must assume spongability arising out of such use of the information.

FUJITSU MICROELECTRONICS assumes no liability for any damagestsoever arising out of the use of the information.

Any information in this document, including descriptionswfdtion and schematic diagrams, shall not be construed as lafe¢hsaise
or exercise of any intellectual property right, such as paighntt or copyright, or any other right of FUJITSU MICROELECTR@ISI
or any third party or does FUJITSU MICROELECTRONICS warrant méingement of any third-party's intellectual property right
other right by using such information. FUJITSU MICROELECTRONE3Sumes no liability for any infringement of the intellect
property rights or other rights of third parties whichubd result from the use of information contained herein.

The products described in this document are designed, developatantactured as contemplated for general use, includimguti
limitation, ordinary industrial use, general office use, persosmland household use, but are not designed, developedanihatured
as contemplated (1) for use accompanying fatal risks or dangers that, unless extremely high safety is secured, coutilbafteatse
the public, and could lead directly teath, personal injury, severe physical danmagather loss (i.e., nuclear reaction tohin nuclear
facility, aircraft flight control, air @ffic control, mass transport control, digal life support system, missile launch tohin weapon
system), or (2) for use requiring extremely high reliabf{lity., submersible repeater and artificial satellite).

Please note that FUJITSU MICROELECTRONICS wik be liable against yand/or any third party for any claims or damagesragi
in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failuremtisti protect against injury, damage or loss from such failoye
incorporating safety design measures into your facility angpetgrit such as redundancy, fire protection, and preventioreofovrent
levels and other abnormal operating conditions.

Exportation/release of any products described in this documantequire necessary procedures in accordance with the regsilafi
the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.

The company names and brand names herein are the trademaaiistered trademarks of their respective owners.
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