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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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I2C
■ 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

A/D Converter Reference Volt-
age switch

■ 2 independent positive A/D converter reference voltages available

Reload Timers

■ 16-bit wide

■ Prescaler with 1/21, 1/22, 1/23, 1/24, 1/25, 1/26 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, 1/21, 1/22, 1/23, 1/24, 1/25, 1/26, 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 Genera-
tor

■ 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

Real Time Clock 

■ 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 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

External Interrupts

■ Edge sensitive or level sensitive

■ Interrupt mask and pending bit per channel

■ Each available CAN channel RX has an external interrupt for wake-up

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

Non Maskable Interrupt

■ Disabled after reset

■ Once enabled, can not be disabled other than by reset.

■ Level high or level low sensitive

■ Pin shared with external interrupt 0.

External bus interface

■ 8-bit or 16-bit bidirectional data

■ Up to 24-bit addresses

■ 6 chip select signals

■ Multiplexed address/data lines

■ Wait state request

■ External bus master possible

■ Timing programmable

Feature Description
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2. Block Diagram
Figure 1.  Block diagram of MB96(F)34x
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PPG0 ... PPG15
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ICU 4/5/6/7
OCU 4/5/6/7
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16FX
CPU

Interrupt
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Mode Controller

Flash
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Memory Patch
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AD00 ... AD15
A16 ... A23
ALE
RDX
WR(L)X, WRHX
HRQ
HAKX
RDY
ECLK

External Bus
Interface

LBX, UBX
CS0 ... CS5

NMI, NMI_R

[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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RDY External bus External bus interface external wait state request input

RSTX Core Reset input

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 I2C I2C interface n clock I/O input/output

SDAn I2C 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

TOTn Reload Timer Reload Timer n output

TTGn PPG Programmable Pulse Generator n trigger input

TXn CAN CAN interface n TX output

UBX External bus External Bus Interface Upper Byte select strobe output

VCC 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")

Table 1: Pin Function description 

Pin name Feature Description
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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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10. Serial Programming Communication Interface

Note: If a Flash programmer and its software needs to use a handshaking pin, Cypress suggests to the tool vendor
to support at least port P00_1 on pin 76/78.If handshaking is used by the tool but P00_1 is not available in customer’s
application, Cypress suggests to the customer to check the tool manual or to contact the tool vendor for alternative
handshaking pins.

Table 3: USART pins for Flash serial programming (MD[2:0] = 010, Serial 
Communication mode)

MB96F34x

Pin number Pin number
USART Number

Normal function

LQFP-100 QFP-100

57 59

USART0

SIN0

58 60 SOT0

59 61 SCK0

60 62

USART1

SIN1

61 63 SOT1

62 64 SCK1

22 24

USART2

SIN2

23 25 SOT2

24 26 SCK2

85 87

USART3

SIN3

86 88 SOT3

87 89 SCK3
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00004BH ICU3 - Capture Register High IPCPH3 R

00004CH ICU4/ICU5 - Control Status Register ICS45 R/W

00004DH ICU4/ICU5 - Edge register ICE45 R/W

00004EH ICU4 - Capture Register Low IPCPL4 IPCP4 R

00004FH ICU4 - Capture Register High IPCPH4 R

000050H ICU5 - Capture Register Low IPCPL5 IPCP5 R

000051H ICU5 - Capture Register High IPCPH5 R

000052H ICU6/ICU7 - Control Status Register ICS67 R/W

000053H ICU6/ICU7 - Edge register ICE67 R/W

000054H ICU6 - Capture Register Low IPCPL6 IPCP6 R

000055H ICU6 - Capture Register High IPCPH6 R

000056H ICU7 - Capture Register Low IPCPL7 IPCP7 R

000057H ICU7 - Capture Register High IPCPH7 R

000058H EXTINT0 - External Interrupt Enable Register ENIR0 R/W

000059H EXTINT0 - External Interrupt Interrupt request Register EIRR0 R/W

00005AH EXTINT0 - External Interrupt Level Select Low ELVRL0 ELVR0 R/W

00005BH EXTINT0 - External Interrupt Level Select High ELVRH0 R/W

00005CH EXTINT1 - External Interrupt Enable Register ENIR1 R/W

00005DH EXTINT1 - External Interrupt Interrupt request Register EIRR1 R/W

00005EH EXTINT1 - External Interrupt Level Select Low ELVRL1 ELVR1 R/W

00005FH EXTINT1 - External Interrupt Level Select High ELVRH1 R/W

000060H RLT0 - Timer Control Status Register Low TMCSRL0 TMCSR0 R/W

000061H RLT0 - Timer Control Status Register High TMCSRH0 R/W

000062H RLT0 - Reload Register - for writing TMRLR0 W

000062H RLT0 - Reload Register - for reading TMR0 R

000063H RLT0 - Reload Register - for writing W

000063H RLT0 - Reload Register - for reading R

000064H RLT1 - Timer Control Status Register Low TMCSRL1 TMCSR1 R/W

000065H RLT1 - Timer Control Status Register High TMCSRH1 R/W

000066H RLT1 - Reload Register - for writing TMRLR1 W

000066H RLT1 - Reload Register - for reading TMR1 R

000067H RLT1 - Reload Register - for writing W

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000067H RLT1 - Reload Register - for reading R

000068H RLT2 - Timer Control Status Register Low TMCSRL2 TMCSR2 R/W

000069H RLT2 - Timer Control Status Register High TMCSRH2 R/W

00006AH RLT2 - Reload Register - for writing TMRLR2 W

00006AH RLT2 - Reload Register - for reading TMR2 R

00006BH RLT2 - Reload Register - for writing W

00006BH RLT2 - Reload Register - for reading R

00006CH RLT3 - Timer Control Status Register Low TMCSRL3 TMCSR3 R/W

00006DH RLT3 - Timer Control Status Register High TMCSRH3 R/W

00006EH RLT3 - Reload Register - for writing TMRLR3 W

00006EH RLT3 - Reload Register - for reading TMR3 R

00006FH RLT3 - Reload Register - for writing W

00006FH RLT3 - Reload Register - for reading R

000070H RLT6 - Timer Control Status Register Low (dedic. RLT for PPG) TMCSRL6 TMCSR6 R/W

000071H RLT6 - Timer Control Status Register High (dedic. RLT for PPG) TMCSRH6 R/W

000072H RLT6 - Reload Register (dedic. RLT for PPG) - for writing TMRLR6 W

000072H RLT6 - Reload Register (dedic. RLT for PPG) - for reading TMR6 R

000073H RLT6 - Reload Register (dedic. RLT for PPG) - for writing W

000073H RLT6 - Reload Register (dedic. RLT for PPG) - for reading R

000074H PPG3-PPG0 - General Control register 1 Low GCN1L0 GCN10 R/W

000075H PPG3-PPG0 - General Control register 1 High GCN1H0 R/W

000076H PPG3-PPG0 - General Control register 2 Low GCN2L0 GCN20 R/W

000077H PPG3-PPG0 - General Control register 2 High GCN2H0 R/W

000078H PPG0 - Timer register PTMR0 R

000079H PPG0 - Timer register R

00007AH PPG0 - Period setting register PCSR0 W

00007BH PPG0 - Period setting register W

00007CH PPG0 - Duty cycle register PDUT0 W

00007DH PPG0 - Duty cycle register W

00007EH PPG0 - Control status register Low PCNL0 PCN0 R/W

00007FH PPG0 - Control status register High PCNH0 R/W

000080H PPG1 - Timer register PTMR1 R

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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0000DEH USART3 - Serial Mode Register SMR3 R/W

0000DFH USART3 - Serial Control Register SCR3 R/W

0000E0H USART3 - TX Register TDR3 W

0000E0H USART3 - RX Register RDR3 R

0000E1H USART3 - Serial Status SSR3 R/W

0000E2H USART3 - Control/Com. Register ECCR3 R/W

0000E3H USART3 - Ext. Status Register ESCR3 R/W

0000E4H USART3 - Baud Rate Generator Register Low BGRL3 BGR3 R/W

0000E5H USART3 - Baud Rate Generator Register High BGRH3 R/W

0000E6H USART3 - Extended Serial Interrupt Register ESIR3 R/W

0000E7H-0000EFH Reserved -

0000F0H-0000FFH External Bus area EXTBUS0 R/W

000100H DMA0 - Buffer address pointer low byte BAPL0 R/W

000101H DMA0 - Buffer address pointer middle byte BAPM0 R/W

000102H DMA0 - Buffer address pointer high byte BAPH0 R/W

000103H DMA0 - DMA control register DMACS0 R/W

000104H DMA0 - I/O register address pointer low byte IOAL0 IOA0 R/W

000105H DMA0 - I/O register address pointer high byte IOAH0 R/W

000106H DMA0 - Data counter low byte DCTL0 DCT0 R/W

000107H DMA0 - Data counter high byte DCTH0 R/W

000108H DMA1 - Buffer address pointer low byte BAPL1 R/W

000109H DMA1 - Buffer address pointer middle byte BAPM1 R/W

00010AH DMA1 - Buffer address pointer high byte BAPH1 R/W

00010BH DMA1 - DMA control register DMACS1 R/W

00010CH DMA1 - I/O register address pointer low byte IOAL1 IOA1 R/W

00010DH DMA1 - I/O register address pointer high byte IOAH1 R/W

00010EH DMA1 - Data counter low byte DCTL1 DCT1 R/W

00010FH DMA1 - Data counter high byte DCTH1 R/W

000110H DMA2 - Buffer address pointer low byte BAPL2 R/W

000111H DMA2 - Buffer address pointer middle byte BAPM2 R/W

000112H DMA2 - Buffer address pointer high byte BAPH2 R/W

000113H DMA2 - DMA control register DMACS2 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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000473H I/O Port P07 - Extended Port Input Level Register EPILR07 R/W

000474H I/O Port P08 - Extended Port Input Level Register EPILR08 R/W

000475H I/O Port P09 - Extended Port Input Level Register EPILR09 R/W

000476H I/O Port P10 - Extended Port Input Level Register EPILR10 R/W

000477H-00047FH Reserved -

000480H I/O Port P00 - Port Output Drive Register PODR00 R/W

000481H I/O Port P01 - Port Output Drive Register PODR01 R/W

000482H I/O Port P02 - Port Output Drive Register PODR02 R/W

000483H I/O Port P03 - Port Output Drive Register PODR03 R/W

000484H I/O Port P04 - Port Output Drive Register PODR04 R/W

000485H I/O Port P05 - Port Output Drive Register PODR05 R/W

000486H I/O Port P06 - Port Output Drive Register PODR06 R/W

000487H I/O Port P07 - Port Output Drive Register PODR07 R/W

000488H I/O Port P08 - Port Output Drive Register PODR08 R/W

000489H I/O Port P09 - Port Output Drive Register PODR09 R/W

00048AH I/O Port P10 - Port Output Drive Register PODR10 R/W

00048BH-00049BH Reserved -

00049CH I/O Port P08 - Port High Drive Register PHDR08 R/W

00049DH I/O Port P09 - Port High Drive Register PHDR09 R/W

00049EH I/O Port P10 - Port High Drive Register PHDR10 R/W

00049FH-0004A7H Reserved -

0004A8H I/O Port P00 - Pull-Up resistor Control Register PUCR00 R/W

0004A9H I/O Port P01 - Pull-Up resistor Control Register PUCR01 R/W

0004AAH I/O Port P02 - Pull-Up resistor Control Register PUCR02 R/W

0004ABH I/O Port P03 - Pull-Up resistor Control Register PUCR03 R/W

0004ACH I/O Port P04 - Pull-Up resistor Control Register PUCR04 R/W

0004ADH I/O Port P05 - Pull-Up resistor Control Register PUCR05 R/W

0004AEH I/O Port P06 - Pull-Up resistor Control Register PUCR06 R/W

0004AFH I/O Port P07 - Pull-Up resistor Control Register PUCR07 R/W

0004B0H I/O Port P08 - Pull-Up resistor Control Register PUCR08 R/W

0004B1H I/O Port P09 - Pull-Up resistor Control Register PUCR09 R/W

0004B2H I/O Port P10 - Pull-Up resistor Control Register PUCR10 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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0004E3H RTC - Second Register WTSR R/W

0004E4H RTC - Minutes WTMR R/W

0004E5H RTC - Hour WTHR R/W

0004E6H RTC - Timer Control Extended Register WTCER R/W

0004E7H RTC - Clock select register WTCKSR R/W

0004E8H RTC - Timer Control Register Low WTCRL WTCR R/W

0004E9H RTC - Timer Control Register High WTCRH R/W

0004EAH CAL - Calibration unit Control register CUCR R/W

0004EBH Reserved -

0004ECH CAL - Duration Timer Data Register Low CUTDL CUTD R/W

0004EDH CAL - Duration Timer Data Register High CUTDH R/W

0004EEH CAL - Calibration Timer Register 2 Low CUTR2L CUTR2 R

0004EFH CAL - Calibration Timer Register 2 High CUTR2H R

0004F0H CAL - Calibration Timer Register 1 Low CUTR1L CUTR1 R

0004F1H CAL - Calibration Timer Register 1 High CUTR1H R

0004F2H-0004F9H Reserved -

0004FAH RLT - Timer input select (for Cascading) TMISR R/W

0004FBH-00053DH Reserved -

00053EH USART7 - Serial Mode Register SMR7 R/W

00053FH USART7 - Serial Control Register SCR7 R/W

000540H USART7 - Serial TX Register TDR7 W

000540H USART7 - Serial RX Register RDR7 R

000541H USART7 - Serial Status Register SSR7 R/W

000542H USART7 - Ext. Control/Com. Register ECCR7 R/W

000543H USART7 - Ext. Status Com. Register ESCR7 R/W

000544H USART7 - Baud Rate Generator Register Low BGRL7 BGR7 R/W

000545H USART7 - Baud Rate Generator Register High BGRH7 R/W

000546H USART7 - Extended Serial Interrupt Register ESIR7 R/W

000547H Reserved -

000548H USART8 - Serial Mode Register SMR8 R/W

000549H USART8 - Serial Control Register SCR8 R/W

00054AH USART8 - Serial TX Register TDR8 W

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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00058DH PPG10 - Duty cycle register W

00058EH PPG10 - Control status register Low PCNL10 PCN10 R/W

00058FH PPG10 - Control status register High PCNH10 R/W

000590H PPG11 - Timer register PTMR11 R

000591H PPG11 - Timer register R

000592H PPG11 - Period setting register PCSR11 W

000593H PPG11 - Period setting register W

000594H PPG11 - Duty cycle register PDUT11 W

000595H PPG11 - Duty cycle register W

000596H PPG11 - Control status register Low PCNL11 PCN11 R/W

000597H PPG11 - Control status register High PCNH11 R/W

000598H PPG15-PPG12 - General Control register 1 Low GCN1L3 GCN13 R/W

000599H PPG15-PPG12 - General Control register 1 High GCN1H3 R/W

00059AH PPG15-PPG12 - General Control register 2 Low GCN2L3 GCN23 R/W

00059BH PPG15-PPG12 - General Control register 2 High GCN2H3 R/W

00059CH PPG12 - Timer register PTMR12 R

00059DH PPG12 - Timer register R

00059EH PPG12 - Period setting register PCSR12 W

00059FH PPG12 - Period setting register W

0005A0H PPG12 - Duty cycle register PDUT12 W

0005A1H PPG12 - Duty cycle register W

0005A2H PPG12 - Control status register Low PCNL12 PCN12 R/W

0005A3H PPG12 - Control status register High PCNH12 R/W

0005A4H PPG13 - Timer register PTMR13 R

0005A5H PPG13 - Timer register R

0005A6H PPG13 - Period setting register PCSR13 W

0005A7H PPG13 - Period setting register W

0005A8H PPG13 - Duty cycle register PDUT13 W

0005A9H PPG13 - Duty cycle register W

0005AAH PPG13 - Control status register Low PCNL13 PCN13 R/W

0005ABH PPG13 - Control status register High PCNH13 R/W

0005ACH PPG14 - Timer register PTMR14 R

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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0006EBH External Bus - Area configuration register 5 High EACH5 R/W

0006ECH External Bus - Area select register 2 EAS2 R/W

0006EDH External Bus - Area select register 3 EAS3 R/W

0006EEH External Bus - Area select register 4 EAS4 R/W

0006EFH External Bus - Area select register 5 EAS5 R/W

0006F0H External Bus - Mode register EBM R/W

0006F1H External Bus - Clock and Function register EBCF R/W

0006F2H External Bus - Address output enable register 0 EBAE0 R/W

0006F3H External Bus - Address output enable register 1 EBAE1 R/W

0006F4H External Bus - Address output enable register 2 EBAE2 R/W

0006F5H External Bus - Control signal register EBCS R/W

0006F6H-0006FFH Reserved -

000700H CAN0 - Control register Low CTRLRL0 CTRLR0 R/W

000701H CAN0 - Control register High (reserved) CTRLRH0 R

000702H CAN0 - Status register Low STATRL0 STATR0 R/W

000703H CAN0 - Status register High (reserved) STATRH0 R

000704H CAN0 - Error Counter Low (Transmit) ERRCNTL0 ERRCNT0 R

000705H CAN0 - Error Counter High (Receive) ERRCNTH0 R

000706H CAN0 - Bit Timing Register Low BTRL0 BTR0 R/W

000707H CAN0 - Bit Timing Register High BTRH0 R/W

000708H CAN0 - Interrupt Register Low INTRL0 INTR0 R

000709H CAN0 - Interrupt Register High INTRH0 R

00070AH CAN0 - Test Register Low TESTRL0 TESTR0 R/W

00070BH CAN0 - Test Register High (reserved) TESTRH0 R

00070CH CAN0 - BRP Extension register Low BRPERL0 BRPER0 R/W

00070DH CAN0 - BRP Extension register High (reserved) BRPERH0 R

00070EH-00070FH Reserved -

000710H CAN0 - IF1 Command request register Low IF1CREQL0 IF1CREQ0 R/W

000711H CAN0 - IF1 Command request register High IF1CREQH0 R/W

000712H CAN0 - IF1 Command Mask register Low IF1CMSKL0 IF1CMSK0 R/W

000713H CAN0 - IF1 Command Mask register High (reserved) IF1CMSKH0 R

000714H CAN0 - IF1 Mask 1 Register Low IF1MSK1L0 IF1MSK10 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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14.4 AC Characteristics

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

Parameter Symbol Pin
Value

Unit Remarks
Min Typ Max

Clock frequency fC X0, X1

3 - 16 MHz When using a crystal oscillator, PLL off

0 - 16 MHz When using an opposite phase external clock, 
PLL off

3.5 - 16 MHz When using a crystal oscillator or opposite phase 
external clock, PLL on

Clock frequency fFCI X0

0 - 56 MHz
When using a single phase external clock in “Fast 
Clock Input mode” (not available in 
MB96F34xY/R/AxA), PLL off

3.5 - 56 MHz
When using a single phase external clock in “Fast 
Clock Input mode” (not available in 
MB96F34xY/R/AxA), PLL on

Clock frequency fCL
X0A, X1A

32 32.768 100 kHz When using an oscillation circuit

0 - 100 kHz When using an opposite phase external clock

X0A 0 - 50 kHz When using a single phase external clock

Clock frequency fCR -
50 100 200 kHz When using slow frequency of RC oscillator

1 2 4 MHz When using fast frequency of RC oscillator

PLL Clock frequency fCLKVCO - 64 - 200 MHz Permitted VCO output frequency of PLL 
(CLKVCO)

PLL Phase Jitter TPSKEW - - -  5 ns For CLKMC (PLL input clock)  MHz

Input clock pulse 
width

PWH, PWL X0,X1 8 - - ns Duty ratio is about 30% to 70%

Input clock pulse 
width

PWHL, PWLL X0A,X1A 5 - - s

X0

tCYL

PWH PWL

VIL

VIH

X0A

tCYLL

PWH PWLL

VIL

VIH
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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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14.5 Analog Digital Converter

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

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

Parameter Symbol Pin
Value

Unit Remarks
Min Typ Max

Resolution - - - - 10 bit

Total error - - -3 - +3 LSB

Nonlinearity error - - -2.5 - +2.5 LSB

Differential nonlinearity error - - -1.9 - +1.9 LSB

Zero reading voltage VOT ANn AVRL - 1.5 LSB AVRL+ 0.5 LSB AVRL + 2.5 LSB V

Full scale reading voltage VFST ANn AVRH - 3.5 LSB AVRH - 1.5 LSB AVRH + 0.5 LSB V

Compare time - -
1.0 - 16,500 s 4.5V VCC  5.5V

2.0 - - s 3.0V VCC  4.5V

Sampling time - -
0.5 - - s 4.5V VCC  5.5V

1.2 - - s 3.0V VCC  4.5V

Analog port input curren IAIN ANn -3 - +3 A
AVSS, AVRL < VI < AVCC, 
AVRH

Analog port input curren IAIN ANn

-1 - +1 A
TA = 25 °C, AVSS, AVRL < VI < 
AVCC, AVRH

-3 - +3 A
TA = 125 °C,AVSS, AVRL < VI 
< AVCC, AVRH

Analog input voltage range VAIN ANn AVRL - AVRH V

Reference voltage range
AVRH

AVRH/
AVRH

2
0.75 AVcc - AVcc V

AVRL AVRL AVSS - 0.25 AVCC V

Power supply current
IA AVcc - 2.5 5 mA A/D Converter active

IAH AVcc - - 5 A A/D Converter not operated

Reference voltage current

IR
AVRH/
AVRL - 0.7 1 mA A/D Converter active

IRH
AVRH/
AVRL - - 5 A A/D Converter not operated

Offset between input 
channels - ANn - - 4 LSB
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14.7 Low Voltage Detector Characteristics
     

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

[2]: valid for: MB96F345

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 .

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

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).

 (TA = -40 °C to +125 °C, Vcc = AVcc = 3.0V - 5.5V, Vss = AVss = 0V)

Parameter Symbol
Value [1] Value [2]

Unit Remarks
Min Max Min Max

Stabilization time TLVDSTAB - 75 - 110 s After power-up or change of 
detection level

Level 0 VDL0 2.7 2.9 2.65 2.95 V CILCR:LVL[3:0]=”0000”

Level 1 VDL1 2.9 3.1 2.85 3.2 V CILCR:LVL[3:0]=”0001”

Level 2 VDL2 3.1 3.3 3.05 3.4 V CILCR:LVL[3:0]=”0010”

Level 3 VDL3 3.5 3.75 3.45 3.85 V CILCR:LVL[3:0]=”0011”

Level 4 VDL4 3.6 3.85 3.55 3.95 V CILCR:LVL[3:0]=”0100”

Level 5 VDL5 3.7 3.95 3.65 4.1 V CILCR:LVL[3:0]=”0101”

Level 6 VDL6 3.8 4.05 3.75 4.2 V CILCR:LVL[3:0]=”0110”

Level 7 VDL7 3.9 4.15 3.85 4.3 V CILCR:LVL[3:0]=”0111”

Level 8 VDL8 4.0 4.25 3.95 4.4 V CILCR:LVL[3:0]=”1000”

Level 9 VDL9 4.1 4.35 4.05 4.5 V CILCR:LVL[3:0]=”1001”

Level 10 VDL10 not used not used

Level 11 VDL11 not used not used

Level 12 VDL12 not used not used

Level 13 VDL13 not used not used

Level 14 VDL14 not used not used

Level 15 VDL15 not used not used

td
dV 0.004

V
s
------
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Table 6: Used settings

Mode
Selected Source 

Clock 
Clock/Regulator Settings

Run mode PLL CLKS1 = CLKS2 = CLKB = CLKP1 = 56 MHz
CLKP2 = 28 MHz
Regulator in High Power Mode
Core Voltage = 1.9 V

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 = 1.9 V

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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MB96F347YSB PQC-GSE2

Flash A (416KB)

No
Yes

100 pin Plastic QFP
(FPT-100P-M22)

MB96F347RSB PQC-GSE2 No

MB96F347YWB PQC-GSE2
Yes

Yes

MB96F347RWB PQC-GSE2 No

MB96F347YSB PMC-GSE2
No

Yes

100 pin Plastic LQFP
(FPT-100P-M20)

MB96F347RSB PMC-GSE2 No

MB96F347YWB PMC-GSE2
Yes

Yes

MB96F347RWB PMC-GSE2 No

MB96F348YSB PQC-GSE2

Flash A (544KB)

No
Yes

100 pin Plastic QFP
(FPT-100P-M22)

MB96F348RSB PQC-GSE2 No

MB96F348YWB PQC-GSE2
Yes

Yes

MB96F348RWB PQC-GSE2 No

MB96F348YSB PMC-GSE2
No

Yes

100 pin Plastic LQFP
(FPT-100P-M20)

MB96F348RSB PMC-GSE2 No

MB96F348YWB PMC-GSE2
Yes

Yes

MB96F348RWB PMC-GSE2 No

MB96F348TSC PQC-GSE2

Flash A (544KB)
Flash B (32KB)

No
Yes

100 pin Plastic QFP
(FPT-100P-M22)

MB96F348HSC PQC-GSE2 No

MB96F348TWC PQC-GSE2
Yes

Yes

MB96F348HWC PQC-GSE2 No

MB96F348TSC PMC-GSE2
No

Yes

100 pin Plastic LQFP
(FPT-100P-M20)

MB96F348HSC PMC-GSE2 No

MB96F348TWC PMC-GSE2
Yes

Yes

MB96F348HWC PMC-GSE2 No

MB96V300BRB-ES(for evaluation) Emulated by ext. RAM Yes No
416 pin Plastic BGA

(BGA-416P-M02)

18.1 MCU with CAN Controller

Part number Flash/ROM Subclock
Persistent 
Low Volt-
age Reset

Package
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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
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