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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

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

Common Subcategories of "Embedded -
Microcontrollers"

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

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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2. Block Diagram
Figure 1.  Block diagram of MB96(F)34x
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[2]: Flash B only available on MB96F34xCyy, MB96F34xHyy or MB96F34xTyy

INT0_R ... INT2_R

INT3_R1

CKOT0, CKOT1
CKOTX0, CKOTX1

X0, X1
X0A, X1A [1]

RSTX
MD0...MD2

INT4_R, INT5_R
INT7_R ... INT15_R

[1]: X0A, X1A only available on MB96(F)34xyWy

[3]: CAN interfaces are not available on MB96(F)34xAyy or MB96(F)34xCyy

RLT6

     Data Flash A only available on MB96F34xDyy or MB96F34xFyy

     CAN1 is not available on MB96F345Dyy or MB96F345Fyy

[4]: Alarm comparator is not available on MB96F345Dyy or MB96F345Fyy
[5]: A/D converter reference voltage switch is not available on MB96F345Dyy or MB96F345Fyy
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Figure 3.  Pin assignment of MB96(F)34x (FPT-100P-M20)

Remark:

MB96(F)34x products are pin-compatible to F2MC-16LX family MB90340 series.
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[2]: TX0, RX0, TX1, RX1 are not available on MB96(F)34xAyy or MB96(F)34xCyy

MB96(F)34xyWy: X0A, X1A

MB96(F)34xySy: P04_0, P04_1

[1]:

     TX1, RX1 are not available on MB96F345Dyy or MB96F345Fyy

[3]: ALARM0, ALARM1 are not available on MB96F345Dyy or MB96F345Fyy
[4]: AVRH2 is not available on MB96F345Dyy or MB96F345Fyy
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I ■ CMOS level output (programmable IOL = 5mA, IOH = -5mA 
and IOL = 2mA, IOH = -2mA)

■ 2 different CMOS hysteresis inputs with input shutdown 
function *

■ Automotive input with input shutdown function

■ TTL input with input shutdown function *

■ Programmable pull-up resistor: 50k approx.

■ Analog input

*MB96F345Dyy or MB96F345Fyy: Only Automotive input 
and CMOS hysteresis input (0.7/0.3) are supported

N ■ CMOS level output (IOL = 3mA, IOH = -3mA)

■ 2 different CMOS hysteresis inputs with input shutdown 
function *

■ Automotive input with input shutdown function

■ TTL input with input shutdown function *

■ Programmable pull-up resistor: 50k approx.

*MB96F345Dyy or MB96F345Fyy: Only Automotive input 
and CMOS hysteresis input (0.7/0.3) are supported

Type Circuit Remarks

R

Hysteresis input

Hysteresis input

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown

Pull-up control

Pout

Nout

Automotive input

TTL input

Analog input

Pout

pull-up control

Nout

R

Hysteresis input

Automotive input

TTL input

Hysteresis input

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown
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7. Memory Map

MB96V300B MB96(F)34x

FF:FFFFH

Emulation ROM
USER ROM /

External Bus[4]

DE:0000H

External Bus External Bus

10:0000H

0F:E000H
Boot-ROM Boot-ROM

Reserved
0F:0000H

Reserved

0E:0000H
DATA FLASH /

Reserved[4]

External RAM
0C:0000H

Reserved
02:0000H

Internal RAM

bank 1

Reserved

RAMEND1[2] Internal RAM

bank 1
RAM availability depending 
on the device RAMSTART1[2]

01:0000H Reserved

ROM/RAM MIRROR ROM/RAM MIRROR
00:8000H

Internal RAM

bank 0

Internal RAM

bank 0
RAMSTART0[2]

Reserved

RAMSTART0[3] External Bus

External Bus end 

address[2]

00:0C00H
External Bus

Peripherals Peripherals
00:0380H

00:0180H
GPR[1] GPR[1]

00:0100H
DMA DMA

00:00F0H
External Bus External Bus

00:0000H
Peripheral Peripheral

[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, RAMSTART0 depends on the configuration of the emulated device.

[4]: For details about USER ROM area or DATA FLASH area, see the User ROM Memory Map For Flash Devices and 

User ROM Memory Map for Mask ROM 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.
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MB96F348Y MB96F348T
MB96F348R MB96F348H
MB96F348A MB96F348C

Alternative mode 
CPU address

Flash memory 
mode address

Flash size
544kByte

Flash size
576kByte

FF:FFFFH
FF:0000H

3F:FFFFH
3F:0000H

S39 - 64K S39 - 64K
FE:FFFFH
FE:0000H

3E:FFFFH
3E:0000H

S38 - 64K S38 - 64K

  Flash A

FD:FFFFH
FD:0000H

3D:FFFFH
3D:0000H

S37 - 64K S37 - 64K
FC:FFFFH
FC:0000H

3C:FFFFH
3C:0000H

S36 - 64K S36 - 64K
FB:FFFFH
FB:0000H

3B:FFFFH
3B:0000H

S35 - 64K S35 - 64K
FA:FFFFH
FA:0000H

3A:FFFFH
3A:0000H

S34 - 64K S34 - 64K
F9:FFFFH
F9:0000H

39:FFFFH
39:0000H

S33 - 64K S33 - 64K
F8:FFFFH
F8:0000H

38:FFFFH
38:0000H

S32 - 64K S32 - 64K
F7:FFFFH
F7:0000H

37:FFFFH
37:0000H

External bus External bus

F6:FFFFH
F6:0000H

36:FFFFH
36:0000H

F5:FFFFH
F5:0000H

35:FFFFH
35:0000H

F4:FFFFH
F4:0000H

34:FFFFH
34:0000H

F3:FFFFH
F3:0000H

33:FFFFH
33:0000H

F2:FFFFH
F2:0000H

32:FFFFH
32:0000H

F1:FFFFH
F1:0000H

31:FFFFH
31:0000H

F0:FFFFH
F0:0000H

30:FFFFH
30:0000H

E0:FFFFH
E0:0000H
DF:FFFFH
DF:8000H

Reserved Reserved
DF:7FFFH
DF:6000H

1F:7FFFH
1F:6000H

SA3 - 8K SA3 - 8K

 Flash A

DF:5FFFH
DF:4000H

1F:5FFFH
1F:4000H

SA2 - 8K SA2 - 8K
DF:3FFFH
DF:2000H

1F:3FFFH
1F:2000H

SA1 - 8K SA1 - 8K
DF:1FFFH
DF:0000H

1F:1FFFH
1F:0000H

SA0 - 8K [1] SA0 - 8K [1]

DE:FFFFH
DE:8000H

Reserved

Reserved
DE:7FFFH
DE:6000H

1E:7FFFH
1E:6000H

SB3 - 8K

  Flash B

DE:5FFFH
DE:4000H

1E:5FFFH
1E:4000H

SB2 - 8K
DE:3FFFH
DE:2000H

1E:3FFFH
1E:2000H

SB1 - 8K
DE:1FFFH
DE:0000H

1E:1FFFH
1E:0000H

SB0 - 8K [2]

[1]: Sector SA0 contains the ROM Configuration Block RCBA at CPU address DF:0000H - DF:007FH

[2]: Sector SB0 contains the ROM Configuration Block RCBB at CPU address DE:0000H - DE:002FH
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0000A1H PPG4 - Duty cycle register W

0000A2H PPG4 - Control status register Low PCNL4 PCN4 R/W

0000A3H PPG4 - Control status register High PCNH4 R/W

0000A4H PPG5 - Timer register PTMR5 R

0000A5H PPG5 - Timer register R

0000A6H PPG5 - Period setting register PCSR5 W

0000A7H PPG5 - Period setting register W

0000A8H PPG5 - Duty cycle register PDUT5 W

0000A9H PPG5 - Duty cycle register W

0000AAH PPG5 - Control status register Low PCNL5 PCN5 R/W

0000ABH PPG5 - Control status register High PCNH5 R/W

0000ACH I2C0 - Bus Status Register IBSR0 R

0000ADH I2C0 - Bus Control Register IBCR0 R/W

0000AEH I2C0 - Ten bit Slave address Register Low ITBAL0 ITBA0 R/W

0000AFH I2C0 - Ten bit Slave address Register High ITBAH0 R/W

0000B0H I2C0 - Ten bit Address mask Register Low ITMKL0 ITMK0 R/W

0000B1H I2C0 - Ten bit Address mask Register High ITMKH0 R/W

0000B2H I2C0 - Seven bit Slave address Register ISBA0 R/W

0000B3H I2C0 - Seven bit Address mask Register ISMK0 R/W

0000B4H I2C0 - Data Register IDAR0 R/W

0000B5H I2C0 - Clock Control Register ICCR0 R/W

0000B6H I2C1 - Bus Status Register IBSR1 R

0000B7H I2C1 - Bus Control Register IBCR1 R/W

0000B8H I2C1 - Ten bit Slave address Register Low ITBAL1 ITBA1 R/W

0000B9H I2C1 - Ten bit Slave address Register High ITBAH1 R/W

0000BAH I2C1 - Ten bit Address mask Register Low ITMKL1 ITMK1 R/W

0000BBH I2C1 - Ten bit Address mask Register High ITMKH1 R/W

0000BCH I2C1 - Seven bit Slave address Register ISBA1 R/W

0000BDH I2C1 - Seven bit Address mask Register ISMK1 R/W

0000BEH I2C1 - Data Register IDAR1 R/W

0000BFH I2C1 - Clock Control Register ICCR1 R/W

0000C0H USART0 - Serial Mode Register SMR0 R/W

Table 4: I/O map MB96(F)34x

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access



MB96340 Series

Document Number: 002-04579 Rev. *A Page 32 of 109

000114H DMA2 - I/O register address pointer low byte IOAL2 IOA2 R/W

000115H DMA2 - I/O register address pointer high byte IOAH2 R/W

000116H DMA2 - Data counter low byte DCTL2 DCT2 R/W

000117H DMA2 - Data counter high byte DCTH2 R/W

000118H DMA3 - Buffer address pointer low byte BAPL3 R/W

000119H DMA3 - Buffer address pointer middle byte BAPM3 R/W

00011AH DMA3 - Buffer address pointer high byte BAPH3 R/W

00011BH DMA3 - DMA control register DMACS3 R/W

00011CH DMA3 - I/O register address pointer low byte IOAL3 IOA3 R/W

00011DH DMA3 - I/O register address pointer high byte IOAH3 R/W

00011EH DMA3 - Data counter low byte DCTL3 DCT3 R/W

00011FH DMA3 - Data counter high byte DCTH3 R/W

000120H DMA4 - Buffer address pointer low byte BAPL4 R/W

000121H DMA4 - Buffer address pointer middle byte BAPM4 R/W

000122H DMA4 - Buffer address pointer high byte BAPH4 R/W

000123H DMA4 - DMA control register DMACS4 R/W

000124H DMA4 - I/O register address pointer low byte IOAL4 IOA4 R/W

000125H DMA4 - I/O register address pointer high byte IOAH4 R/W

000126H DMA4 - Data counter low byte DCTL4 DCT4 R/W

000127H DMA4 - Data counter high byte DCTH4 R/W

000128H DMA5 - Buffer address pointer low byte BAPL5 R/W

000129H DMA5 - Buffer address pointer middle byte BAPM5 R/W

00012AH DMA5 - Buffer address pointer high byte BAPH5 R/W

00012BH DMA5 - DMA control register DMACS5 R/W

00012CH DMA5 - I/O register address pointer low byte IOAL5 IOA5 R/W

00012DH DMA5 - I/O register address pointer high byte IOAH5 R/W

00012EH DMA5 - Data counter low byte DCTL5 DCT5 R/W

00012FH DMA5 - Data counter high byte DCTH5 R/W

000130H-00017FH Reserved -

000180H-00037FH CPU - General Purpose registers (RAM access) GPR_RAM R/W

000380H DMA0 - Interrupt select DISEL0 R/W

000381H DMA1 - Interrupt select DISEL1 R/W

Table 4: I/O map MB96(F)34x

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000382H DMA2 - Interrupt select DISEL2 R/W

000383H DMA3 - Interrupt select DISEL3 R/W

000384H DMA4 - Interrupt select DISEL4 R/W

000385H DMA5 - Interrupt select DISEL5 R/W

000386H-00038FH Reserved -

000390H DMA - Status register low byte DSRL DSR R/W

000391H DMA - Status register high byte DSRH R/W

000392H DMA - Stop status register low byte DSSRL DSSR R/W

000393H DMA - Stop status register high byte DSSRH R/W

000394H DMA - Enable register low byte DERL DER R/W

000395H DMA - Enable register high byte DERH R/W

000396H-00039FH Reserved -

0003A0H Interrupt level register ILR ICR R/W

0003A1H Interrupt index register IDX R/W

0003A2H Interrupt vector table base register Low TBRL TBR R/W

0003A3H Interrupt vector table base register High TBRH R/W

0003A4H Delayed Interrupt register DIRR R/W

0003A5H Non Maskable Interrupt register NMI R/W

0003A6H-0003ABH Reserved -

0003ACH EDSU communication interrupt selection Low EDSU2L EDSU2 R/W

0003ADH EDSU communication interrupt selection High EDSU2H R/W

0003AEH ROM mirror control register ROMM R/W

0003AFH EDSU configuration register EDSU R/W

0003B0H Memory patch control/status register ch 0/1 PFCS0 R/W

0003B1H Memory patch control/status register ch 0/1 R/W

0003B2H Memory patch control/status register ch 2/3 PFCS1 R/W

0003B3H Memory patch control/status register ch 2/3 R/W

0003B4H Memory patch control/status register ch 4/5 PFCS2 R/W

0003B5H Memory patch control/status register ch 4/5 R/W

0003B6H Memory patch control/status register ch 6/7 PFCS3 R/W

0003B7H Memory patch control/status register ch 6/7 R/W

0003B8H Memory Patch function - Patch address 0 low PFAL0 R/W

Table 4: I/O map MB96(F)34x

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000407H PLL Control register High PLLCRH R/W

000408H RC clock timer control register RCTCR R/W

000409H Main clock timer control register MCTCR R/W

00040AH Sub clock timer control register SCTCR R/W

00040BH Reset cause and clock status register with clear function RCCSRC R

00040CH Reset configuration register RCR R/W

00040DH Reset cause and clock status register RCCSR R

00040EH Watch dog timer configuration register WDTC R/W

00040FH Watch dog timer clear pattern register WDTCP W

000410H-000414H Reserved -

000415H Clock output activation register COAR R/W

000416H Clock output configuration register 0 COCR0 R/W

000417H Clock output configuration register 1 COCR1 R/W

000418H Clock Modulator control register CMCR R/W

000419H Reserved -

00041AH Clock Modulator Parameter register Low CMPRL CMPR R/W

00041BH Clock Modulator Parameter register High CMPRH R/W

00041CH-00042BH Reserved -

00042CH Voltage Regulator Control register VRCR R/W

00042DH Clock Input and LVD Control Register CILCR R/W

00042EH-00042FH Reserved -

000430H I/O Port P00 - Data Direction Register DDR00 R/W

000431H I/O Port P01 - Data Direction Register DDR01 R/W

000432H I/O Port P02 - Data Direction Register DDR02 R/W

000433H I/O Port P03 - Data Direction Register DDR03 R/W

000434H I/O Port P04 - Data Direction Register DDR04 R/W

000435H I/O Port P05 - Data Direction Register DDR05 R/W

000436H I/O Port P06 - Data Direction Register DDR06 R/W

000437H I/O Port P07 - Data Direction Register DDR07 R/W

000438H I/O Port P08 - Data Direction Register DDR08 R/W

000439H I/O Port P09 - Data Direction Register DDR09 R/W

00043AH I/O Port P10 - Data Direction Register DDR10 R/W

Table 4: I/O map MB96(F)34x

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000715H CAN0 - IF1 Mask 1 Register High IF1MSK1H0 R/W

000716H CAN0 - IF1 Mask 2 Register Low IF1MSK2L0 IF1MSK20 R/W

000717H CAN0 - IF1 Mask 2 Register High IF1MSK2H0 R/W

000718H CAN0 - IF1 Arbitration 1 Register Low IF1ARB1L0 IF1ARB10 R/W

000719H CAN0 - IF1 Arbitration 1 Register High IF1ARB1H0 R/W

00071AH CAN0 - IF1 Arbitration 2 Register Low IF1ARB2L0 IF1ARB20 R/W

00071BH CAN0 - IF1 Arbitration 2 Register High IF1ARB2H0 R/W

00071CH CAN0 - IF1 Message Control Register Low IF1MCTRL0 IF1MCTR0 R/W

00071DH CAN0 - IF1 Message Control Register High IF1MCTRH0 R/W

00071EH CAN0 - IF1 Data A1 Low IF1DTA1L0 IF1DTA10 R/W

00071FH CAN0 - IF1 Data A1 High IF1DTA1H0 R/W

000720H CAN0 - IF1 Data A2 Low IF1DTA2L0 IF1DTA20 R/W

000721H CAN0 - IF1 Data A2 High IF1DTA2H0 R/W

000722H CAN0 - IF1 Data B1 Low IF1DTB1L0 IF1DTB10 R/W

000723H CAN0 - IF1 Data B1 High IF1DTB1H0 R/W

000724H CAN0 - IF1 Data B2 Low IF1DTB2L0 IF1DTB20 R/W

000725H CAN0 - IF1 Data B2 High IF1DTB2H0 R/W

000726H-00073FH Reserved -

000740H CAN0 - IF2 Command request register Low IF2CREQL0 IF2CREQ0 R/W

000741H CAN0 - IF2 Command request register High IF2CREQH0 R/W

000742H CAN0 - IF2 Command Mask register Low IF2CMSKL0 IF2CMSK0 R/W

000743H CAN0 - IF2 Command Mask register High (reserved) IF2CMSKH0 R

000744H CAN0 - IF2 Mask 1 Register Low IF2MSK1L0 IF2MSK10 R/W

000745H CAN0 - IF2 Mask 1 Register High IF2MSK1H0 R/W

000746H CAN0 - IF2 Mask 2 Register Low IF2MSK2L0 IF2MSK20 R/W

000747H CAN0 - IF2 Mask 2 Register High IF2MSK2H0 R/W

000748H CAN0 - IF2 Arbitration 1 Register Low IF2ARB1L0 IF2ARB10 R/W

000749H CAN0 - IF2 Arbitration 1 Register High IF2ARB1H0 R/W

00074AH CAN0 - IF2 Arbitration 2 Register Low IF2ARB2L0 IF2ARB20 R/W

00074BH CAN0 - IF2 Arbitration 2 Register High IF2ARB2H0 R/W

00074CH CAN0 - IF2 Message Control Register Low IF2MCTRL0 IF2MCTR0 R/W

00074DH CAN0 - IF2 Message Control Register High IF2MCTRH0 R/W

Table 4: I/O map MB96(F)34x

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000822H CAN1 - IF1 Data B1 Low IF1DTB1L1 IF1DTB11 R/W

000823H CAN1 - IF1 Data B1 High IF1DTB1H1 R/W

000824H CAN1 - IF1 Data B2 Low IF1DTB2L1 IF1DTB21 R/W

000825H CAN1 - IF1 Data B2 High IF1DTB2H1 R/W

000826H-00083FH Reserved -

000840H CAN1 - IF2 Command request register Low IF2CREQL1 IF2CREQ1 R/W

000841H CAN1 - IF2 Command request register High IF2CREQH1 R/W

000842H CAN1 - IF2 Command Mask register Low IF2CMSKL1 IF2CMSK1 R/W

000843H CAN1 - IF2 Command Mask register High (reserved) IF2CMSKH1 R

000844H CAN1 - IF2 Mask 1 Register Low IF2MSK1L1 IF2MSK11 R/W

000845H CAN1 - IF2 Mask 1 Register High IF2MSK1H1 R/W

000846H CAN1 - IF2 Mask 2 Register Low IF2MSK2L1 IF2MSK21 R/W

000847H CAN1 - IF2 Mask 2 Register High IF2MSK2H1 R/W

000848H CAN1 - IF2 Arbitration 1 Register Low IF2ARB1L1 IF2ARB11 R/W

000849H CAN1 - IF2 Arbitration 1 Register High IF2ARB1H1 R/W

00084AH CAN1 - IF2 Arbitration 2 Register Low IF2ARB2L1 IF2ARB21 R/W

00084BH CAN1 - IF2 Arbitration 2 Register High IF2ARB2H1 R/W

00084CH CAN1 - IF2 Message Control Register Low IF2MCTRL1 IF2MCTR1 R/W

00084DH CAN1 - IF2 Message Control Register High IF2MCTRH1 R/W

00084EH CAN1 - IF2 Data A1 Low IF2DTA1L1 IF2DTA11 R/W

00084FH CAN1 - IF2 Data A1 High IF2DTA1H1 R/W

000850H CAN1 - IF2 Data A2 Low IF2DTA2L1 IF2DTA21 R/W

000851H CAN1 - IF2 Data A2 High IF2DTA2H1 R/W

000852H CAN1 - IF2 Data B1 Low IF2DTB1L1 IF2DTB11 R/W

000853H CAN1 - IF2 Data B1 High IF2DTB1H1 R/W

000854H CAN1 - IF2 Data B2 Low IF2DTB2L1 IF2DTB21 R/W

000855H CAN1 - IF2 Data B2 High IF2DTB2H1 R/W

000856H-00087FH Reserved -

000880H CAN1 - Transmission Request 1 Register Low TREQR1L1 TREQR11 R

000881H CAN1 - Transmission Request 1 Register High TREQR1H1 R

000882H CAN1 - Transmission Request 2 Register Low TREQR2L1 TREQR21 R

000883H CAN1 - Transmission Request 2 Register High TREQR2H1 R

Table 4: I/O map MB96(F)34x

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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14. Electrical Characteristics

14.1 Absolute Maximum Ratings

Parameter Symbol
Rating

Unit Remarks
Min Max

Power supply voltage
VCC VSS - 0.3 VSS + 6.0 V

AVCC VSS - 0.3 VSS + 6.0 V VCC = AVCC [1]

AD Converter voltage references AVRH, AVRL VSS - 0.3 VSS + 6.0 V
AVCC AVRH, AVCC AVRL, AVRH
AVRL, AVRL AVSS

Input voltage VI VSS - 0.3 VSS + 6.0 V VI
 VCC + 0.3V [2]

Output voltage VO VSS - 0.3 VSS + 6.0 V VO VCC + 0.3V [2]

Maximum Clamp Current ICLAMP -4.0 +4.0 mA Applicable to general purposeI/O pins [3]

Total Maximum Clamp Current |ICLAMP| - 40 mA Applicable to general purposeI/O pins [3]

“L” level maximum output current IOL1 - 15 mA Normal outputs with driving strength set to 
5mA

“L” level average output current IOLAV1 - 5 mA Normal outputs with driving strength set to 
5mA

“L” level maximum overall output current IOL1 - 100 mA Normal outputs

“L” level average overall output current IOLAV1 - 50 mA Normal outputs

”H” level maximum output current IOH1 - -15 mA Normal outputs with driving strength set to 
5mA

”H” level average output current IOHAV1 - -5 mA Normal outputs with driving strength set to 
5mA

”H” level maximum overall output current IOH1 - -100 mA Normal outputs

”H” level average overall output current IOHAV1 - -50 mA Normal outputs

Permitted Power dissipation (Flash devices in QFP 
package) [4] PD

- 430[5] mW TA=105oC

- 750[5] mW TA=90oC

- 540[5] mW TA=125oC, no Flash program/erase [6]

Permitted Power dissipation (MB96F346/F347/F348 
in LQFP package) [4] PD

- 375[5] mW TA=105oC

- 750[5] mW TA=85oC

- 470[5] mW TA=125oC, no Flash program/erase [6]

- 560[5] mW TA=120oC, no Flash program/erase [6]

Permitted Power dissipation (MB96F345 in LQFP 
package) [4] PD

- 335[5] mW TA=105oC

- 670[5] mW TA=85oC

- 840[5] mW TA=75oC

- 420[5] mW TA=125oC, no Flash program/erase [6]

- 590[5] mW TA=115oC, no Flash program/erase [6]
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14.4.8 Bus Timing (Read)
(TA  40°C to 125°C, VCC  5.0 V  10, VSS  0.0 V, IOdrive = 5mA, CL = 50pF)

Parameter Symbol Pin Conditions
Value

Unit Remarks
Min Max

ALE pulse width tLHLL ALE

EACL:STS=0 and
EACL:ACE=0

tCYC/2  5 -

nsEACL:STS=1 tCYC  5 -

EACL:STS=0 and 
EACL:ACE=1

3tCYC/2  5 -

Valid address  ALE  time

tAVLL ALE, A[23:16],

EACL:STS=0 and
EACL:ACE=0

tCYC  15 -

ns

EACL:STS=1 and
EACL:ACE=0    

3tCYC/2  15 -

EACL:STS=0 and 
EACL:ACE=1

2tCYC  15 -

EACL:STS=1 and
EACL:ACE=1

5tCYC/2  15 -

tADVLL ALE,AD[15:0]

EACL:STS=0 and
EACL:ACE=0

tCYC/2  15 -

ns

EACL:STS=1 and
EACL:ACE=0   

tCYC   15 -

EACL:STS=0 and 
EACL:ACE=1

3tCYC/2  15 -

EACL:STS=1 and
EACL:ACE=1

2tCYC  15 -

ALE   Address valid time
tLLAX ALE, AD[15:0]

EACL:STS=0 tCYC/2  15 -
ns

EACL:STS=1 -15 -

Valid address    RDX  time

tAVRL  RDX, A[23:16]

EACL:ACE=0
3tCYC/2  15 -

ns
EACL:ACE=1

5tCYC/2  15 -

tADVRL  RDX, AD[15:0]

EACL:ACE=0
tCYC  15 -

ns
EACL:ACE=1

2tCYC   15 -

Valid address  Valid data
input

tAVDV
A[23:16],
AD[15:0]

EACL:ACE=0
- 3tCYC  55

ns
w/o cycle 
extensionEACL:ACE=1

- 4tCYC  55

tADVDV  AD[15:0]

EACL:ACE=0
- 5tCYC/2  55

ns
w/o cycle
 extensionEACL:ACE=1

- 7tCYC/2  55

RDX pulse width tRLRH RDX - 3 tCYC/2  5 - ns
w/o cycle 
extension

RDX    Valid data input tRLDV RDX, AD[15:0] - - 3 tCYC/2  50 ns
w/o cycle 
extension

RDX    Data hold time tRHDX RDX, AD[15:0] - 0 - ns

Address valid   Data hold time tAXDX A[23:16], AD[15:0] - 0 - ns
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RDX    ALE  time tRHLH RDX, ALE

EACL:STS=1 and 
EACL:ACE=1

3tCYC/2  10 -

ns
other ECL:STS, EA-
CL:ACE setting

tCYC/2  10 -

Valid address 
 ECLK  time

tAVCH A[23:16], ECLK
-

tCYC  15 -
ns

tADVCH AD[15:0], ECLK tCYC/2  15 -

RDX    ECLK  time tRLCH RDX, ECLK - tCYC/2  10 - ns

ALE    RDX  time tLLRL ALE, RDX
EACL:STS=0 tCYC/2  10 -

ns
EACL:STS=1   10 -

ECLK  Valid data input tCHDV AD[15:0], ECLK - - tCYC  50 ns

(TA  40°C to 125°C, VCC  3.0 to 4.5V, VSS  0.0 V, IOdrive = 5mA, CL = 50pF)

Parameter Symbol Pin Conditions
Value

Unit Remarks
Min Max

ALE pulse width
tLHLL ALE

EACL:STS=0 and
EACL:ACE=0

tCYC/2  8 -

nsEACL:STS=1 tCYC  8 -

EACL:STS=0 and 
EACL:ACE=1

3tCYC/2  8 -

Valid address  ALE  time

tAVLL ALE, A[23:16],

EACL:STS=0 and
EACL:ACE=0

tCYC  20 -

ns

EACL:STS=1 and
EACL:ACE=0    

3tCYC/2  20 -

EACL:STS=0 and 
EACL:ACE=1

2tCYC  20 -

EACL:STS=1 and
EACL:ACE=1

5tCYC/2  20 -

tADVLL ALE, AD[15:0]

EACL:STS=0 and
EACL:ACE=0

tCYC/2  20 -

ns

EACL:STS=1 and
EACL:ACE=0   

tCYC   20 -

EACL:STS=0 and 
EACL:ACE=1

3tCYC/2  20 -

EACL:STS=1 and
EACL:ACE=1

2tCYC  20 -

ALE   Address valid time
tLLAX ALE, AD[15:0]

EACL:STS=0 tCYC/2  20 -
ns

EACL:STS=1 -20 -

Valid address    RDX  time

tAVRL  RDX, A[23:16]

EACL:ACE=0
3tCYC/2  20 -

ns
EACL:ACE=1

5tCYC/2  20 -

tADVRL  RDX, AD[15:0]

EACL:ACE=0
tCYC  20 -

ns
EACL:ACE=1

2tCYC   20 -

(TA  40°C to 125°C, VCC  5.0 V  10, VSS  0.0 V, IOdrive = 5mA, CL = 50pF)

Parameter Symbol Pin Conditions
Value

Unit Remarks
Min Max
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.

14.4.10 Ready Input Timing

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

 (TA  40°C to 125°C, VCC  5.0 V  10, VSS  0.0 V, IOdrive = 5mA, CL = 50pF) 

Parameter Symbol Pin Test 
Condition

Rated Value
Units Remarks

Min Max

RDY setup time tRYHS RDY
-

35 - ns

RDY hold time tRYHH RDY 0 - ns

 (TA  40°C to 125°C, VCC  3.0 to 4.5V, VSS  0.0 V, IOdrive = 5mA, CL = 50pF) 

Parameter Symbol Pin Test 
Condition

Rated Value
Units Remarks

Min Max

RDY setup time tRYHS RDY
-

45 - ns

RDY hold time tRYHH RDY 0 - ns

ECLK

tWLCH

0.8*VCC

ALE

tWHLH

WRX (WRLX, WRHX)

tWLWHtADVWL

A[23:16]

tWHAX

AD[15:0] Address Write data

tDVWH tWHDX

CSn

tWHCS

tAVWL

tCSLWL

0.2*VCC

Refer to the Hardware Manual for detailed Timing Charts
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14.4.13 I2C Timing

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

[2]: The maximum tHDDAT have only to be met if the device does not stretch the “L” width (tLOW) of the SCL signal.

[3] : A Fast-mode I2C-bus device can be used in a Standard-mode I2C-bus system, but the requirement tSUDAT≥ 250 ns must then 
be met.

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

(TA = -40°C to 125°C, VCC = AVCC = 3.0V to 5.5V,VSS = AVSS =0V)

Parameter Symbol Condition
Standard-mode Fast-mode[4]

Unit
Min Max Min Max

SCL clock frequency fSCL

R  1.7 k,
C  50 pF[1]

0 100 0 400 kHz

Hold time (repeated) START condition SDA↓→SCL tHDSTA 4.0 - 0.6 - s

“L” width of the SCL clock tLOW 4.7 - 1.3 - s

“H” width of the SCL clock tHIGH 4.0 - 0.6 - s

Set-up time for a repeated START condition 
SCL↓→SDA↑

tSUSTA 4.7 - 0.6 - s

Data hold timeSCL↑→SDA↑↓ tHDDAT 0 3.45[2] 0 0.9[3] s

Data set-up timeSDA↑↓→SCL↑ tSUDAT 250 - 100 - ns

Set-up time for STOP conditionSCL↑→SDA↑ tSUSTO 4.0 - 0.6 - s

Bus free time between a STOP and START condition tBUS 4.7 - 1.3 - s

SDA

SCL

tLOW tSUDAT tHDSTA
tBUS

tHDSTA tHDDAT
tHIGH

tSUSTA tSUSTO
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Comparator 
Output

VxVTx(L->H)

VHYS
VALIN

H

L
VxVTx(H->L)
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15. Example Characteristics
The diagrams below show the characteristics of one measured sample with typical process parameters.

Run Mode
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Sleep mode
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19. Revision History

Revision Date Modification

Prelim 1 2007-05-07 Creation

Prelim 2 2007-05-10 External bus hold timing update

Prelim 3 2007-05-23 Electrical characteristics updates

Prelim 4 2007-08-02 Electrical characteristics updates, Product lineup, changes and ordering information

Prelim 5 2007-09-12 Addition of the electrical characteristic examples and the LVD characteristics specifications, 
updates of the DC characteristics. Pin circuit type drawing modifications.

Prelim 6 2007-11-21 LVD typo correction.
Update of the DC characteristics. Typos corrections.

Prelim 7 2007-12-04 Absolute maximum rating asterisks numbering corrected.
Typos page 59: Hardware -> Hardware.
IO map table regenerated.
Typos corrections.
IO circuit drawings modified.
Renaming of the Main/Satellite Flash into Flash memory A/B.
Memory map reworked.

Prelim 8 2008-02-04 ■ Satellite Flash -> 32kB Data Flash

■ MB96345 added (under development)

■ MB96F348 TSA/HSA/TWA/HWA removed (outdated devices)

■ Block diagram and pin assignment corrected (existing resource pins)

■ Pin function table corrected

■ I/O circuit type diagrams corrected

■ Memory map cleaned up

■ "Flash sector configuration" replaced by corrected "User ROM Memory map for Flash devices", 
“ROM configuration” replaced by “User ROM Memory map for Mask ROM devices”

■ Parallel Flash programming pinning removed

■ IO map table regenerated:
❐ Port register: Naming style corrected
❐ Memory control registers renamed (Main/Sat -> A/B)
❐ addresses after 000BFFh removed

■ Absolute maximum ratings: Pd and Ta specified more precisely

■ oscillator input levels in oscillation mode with external clock added

■ Run and Sleep mode currents: 96/48MHz and 72/36MHz settings added

■ Run mode current spec in 48/24MHz mode corrected

■ Maximum CLKS1/2 frequency for all devices correctly specified

■ Maximum CLKP2 for MB96F34xY/R/Axx corrected

■ External bus timings: missing conditions added and readability improved

■ Alarm comparator spec updated (transition voltages defined)

■ MB96V300A removed

■ Ordering information updated

■ Typos and formatting corrected
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20. Main Changes in this Edition

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

Document History 
Spansion Publication Number: DS07-13802-3E

Page Section Change Results

89 Electrical Characteristics
14.5. Analog Digital Converter

Corrected "Value" and "Unit" of Zero reading voltage.
(AVRL - 1.5  AVRL - 1.5 LSB
 AVRL + 0.5  AVRL  + 0.5 LSB
 AVRL + 2.5  AVRL  + 2.5 LSB
 LSB  V)
Corrected "Value" and "Unit" of Full scale reading voltage.
(AVRH - 3.5  AVRH - 3.5 LSB
 AVRH - 1.5  AVRH  - 1.5 LSB
 AVRH + 0.5  AVRH  + 0.5 LSB
 LSB  V)

Document Title: MB96345/346, MB96F345, MB96F346/F347/F348, F2MC-16FX, MB96340 Series, 16-bit Proprietary 
Microcontroller Datasheet

Document Number: 002-04579

Revision ECN Orig. of 
Change

Submission 
Date Description of Change

**  AKIH 06/17/2009 Migrated to Cypress and assigned document number 002-04579.
No change to document contents or format.

*A 5198948 AKIH 04/04/2016 Updated to Cypress template


