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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

Block diagram of MB96(F)33xY/R
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4.  Pin Function Description

Pin Function description  (1 of 3)

Pin name Feature Description

ADn External bus
External bus interface (non multiplexed mode) data input/output. External 
bus interface (multiplexed mode) address output and data input/output

ADTG ADC A/D converter trigger input

ADTG_R ADC Relocated A/D converter trigger input

ALARMn Alarm comparator Alarm Comparator n input

ALE External bus External bus Address Latch Enable output

An External bus External bus non-multiplexed address output

ANn ADC A/D converter channel n input

AVCC Supply Analog circuits power supply

AVRH ADC A/D converter high reference voltage input

AVRL ADC A/D converter low 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

CKOTXn_R Clock output function Relocated Clock Output function n inverted output

ECLK External bus External bus clock output

CSn External bus External bus chip select n output

CSn_R External bus Relocated External bus chip select n output

FRCKn Free Running Timer Free Running Timer n input

FRCKn_R Free Running Timer Relocated Free Running Timer n input

HAKX External bus External bus Hold Acknowledge

HCONX USB USB connection to host or hub

HRQ External bus External bus Hold Request

INn ICU Input Capture Unit n input

INn_R ICU Relocated Input Capture Unit n input

INTn External Interrupt External Interrupt n input

INTn_R External Interrupt Relocated External Interrupt n input

LBX External bus External Bus Interface Lower Byte select strobe output
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5.  Pin Circuit Type

*1: Please refer to 6.“I/O Circuit Type” for details on the I/O circuit types

*2: Devices with suffix “W”

*3: Devices without suffix “W”

Pin no.

FPT-144P-M08

Circuit type *1

MB96(F)33xY/R MB96(F)33xU (USB device)

1 Supply

2 F

3 to 21 H

22 to 25 N

26 to 35 I

36, 37 Supply

38 to 43 I

44 Supply

45 G

46 to 47 Supply

48 to 67 I

68 I O

69 I Supply (3.3V)

70, 71 I P

72, 73 Supply

74 to 76 C

77, 78 A

79 Supply

80, 81 B *2

80, 81 H *3

82 E

83 to 107 H

108, 109 Supply

110 to 143 H

144 Supply



Document Number: 002-04586 Rev. *A Page 24 of 122

MB96330 Series

000022H FRT0 - Control status register of free-running timer Low TCCSL0 TCCS0 R/W

000023H FRT0 - Control status register of free-running timer High TCCSH0 R/W

000024H FRT1 - Data register of free-running timer TCDT1 R/W

000025H FRT1 - Data register of free-running timer R/W

000026H FRT1 - Control status register of free-running timer Low TCCSL1 TCCS1 R/W

000027H FRT1 - Control status register of free-running timer High TCCSH1 R/W

000028H OCU0 - Output Compare Control Status OCS0 R/W

000029H OCU1 - Output Compare Control Status OCS1 R/W

00002AH OCU0 - Compare Register OCCP0 R/W

00002BH OCU0 - Compare Register R/W

00002CH OCU1 - Compare Register OCCP1 R/W

00002DH OCU1 - Compare Register R/W

00002EH OCU2 - Output Compare Control Status OCS2 R/W

00002FH OCU3 - Output Compare Control Status OCS3 R/W

000030H OCU2 - Compare Register OCCP2 R/W

000031H OCU2 - Compare Register R/W

000032H OCU3 - Compare Register OCCP3 R/W

000033H OCU3 - Compare Register R/W

000034H OCU4 - Output Compare Control Status OCS4 R/W

000035H OCU5 - Output Compare Control Status OCS5 R/W

000036H OCU4 - Compare Register OCCP4 R/W

000037H OCU4 - Compare Register R/W

000038H OCU5 - Compare Register OCCP5 R/W

000039H OCU5 - Compare Register R/W

00003AH OCU6 - Output Compare Control Status OCS6 R/W

00003BH OCU7 - Output Compare Control Status OCS7 R/W

00003CH OCU6 - Compare Register OCCP6 R/W

00003DH OCU6 - Compare Register R/W

00003EH OCU7 - Compare Register OCCP7 R/W

00003FH OCU7 - Compare Register R/W

I/O map MB96(F)33x (2 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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00008FH PPG2 - Control status register High PCNH2 R/W

000090H PPG3 - Timer register PTMR3 R

000091H PPG3 - Timer register R

000092H PPG3 - Period setting register PCSR3 W

000093H PPG3 - Period setting register W

000094H PPG3 - Duty cycle register PDUT3 W

000095H PPG3 - Duty cycle register W

000096H PPG3 - Control status register Low PCNL3 PCN3 R/W

000097H PPG3 - Control status register High PCNH3 R/W

000098H PPG7-PPG4 - General Control register 1 Low GCN1L1 GCN11 R/W

000099H 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

00009DH PPG4 - Timer register R

00009EH PPG4 - Period setting register PCSR4 W

00009FH PPG4 - Period setting register W

0000A0H PPG4 - Duty cycle register PDUT4 W

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

I/O map MB96(F)33x (6 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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0000CAH USART1 - Serial Mode Register SMR1 R/W

0000CBH USART1 - Serial Control Register SCR1 R/W

0000CCH USART1 - TX Register TDR1 W

0000CCH USART1 - RX Register RDR1 R

0000CDH USART1 - Serial Status SSR1 R/W

0000CEH USART1 - Control/Com. Register ECCR1 R/W

0000CFH USART1 - Ext. Status Register ESCR1 R/W

0000D0H USART1 - Baud Rate Generator Register Low BGRL1 BGR1 R/W

0000D1H USART1 - Baud Rate Generator Register High BGRH1 R/W

0000D2H USART1 - Extended Serial Interrupt Register ESIR1 R/W

0000D3H Reserved -

0000D4H USART2 - Serial Mode Register SMR2 R/W

0000D5H USART2 - Serial Control Register SCR2 R/W

0000D6H USART2 - TX Register TDR2 W

0000D6H USART2 - RX Register RDR2 R

0000D7H USART2 - Serial Status SSR2 R/W

0000D8H USART2 - Control/Com. Register ECCR2 R/W

0000D9H USART2 - Ext. Status Register ESCR2 R/W

0000DAH USART2 - 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

0000DDH Reserved -

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

I/O map MB96(F)33x (8 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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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 DMA6 - Buffer address pointer low byte BAPL6 R/W

000131H DMA6 - Buffer address pointer middle byte BAPM6 R/W

000132H DMA6 - Buffer address pointer high byte BAPH6 R/W

000133H DMA6 - DMA control register DMACS6 R/W

000134H DMA6 - I/O register address pointer low byte IOAL6 IOA6 R/W

000135H DMA6 - I/O register address pointer high byte IOAH6 R/W

000136H DMA6 - Data counter low byte DCTL6 DCT6 R/W

I/O map MB96(F)33x (10 of 40)

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 DMA6 - Interrupt select DISEL6 R/W

000387H DMA7 - Interrupt select DISEL7 R/W

000388H DMA8 - Interrupt select DISEL8 R/W

000389H DMA9 - Interrupt select DISEL9 R/W

00038AH-
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

I/O map MB96(F)33x (12 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000402H Clock Stabilization select register CKSSR R/W

000403H Clock monitor register CKMR R

000404H Clock Frequency control register Low CKFCRL CKFCR R/W

000405H Clock Frequency control register High CKFCRH R/W

000406H PLL Control register Low PLLCRL PLLCR R/W

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

I/O map MB96(F)33x (15 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000452H I/O Port P14 - Port Input Enable Register PIER14 R/W

000453H I/O Port P15 - Port Input Enable Register PIER15 R/W

000454H Reserved -

000455H I/O Port P17 - Port Input Enable Register PIER17 R/W

000456H-
000457H

Reserved -

000458H I/O Port P00 - Port Input Level Register PILR00 R/W

000459H I/O Port P01 - Port Input Level Register PILR01 R/W

00045AH I/O Port P02 - Port Input Level Register PILR02 R/W

00045BH I/O Port P03 - Port Input Level Register PILR03 R/W

00045CH I/O Port P04 - Port Input Level Register PILR04 R/W

00045DH I/O Port P05 - Port Input Level Register PILR05 R/W

00045EH I/O Port P06 - Port Input Level Register PILR06 R/W

00045FH I/O Port P07 - Port Input Level Register PILR07 R/W

000460H I/O Port P08 - Port Input Level Register PILR08 R/W

000461H I/O Port P09 - Port Input Level Register PILR09 R/W

000462H I/O Port P10 - Port Input Level Register PILR10 R/W

000463H I/O Port P11 - Port Input Level Register PILR11 R/W

000464H I/O Port P12 - Port Input Level Register PILR12 R/W

000465H I/O Port P13 - Port Input Level Register PILR13 R/W

000466H I/O Port P14 - Port Input Level Register PILR14 R/W

000467H I/O Port P15 - Port Input Level Register PILR15 R/W

000468H Reserved -

000469H I/O Port P17 - Port Input Level Register PILR17 R/W

00046AH-
00046BH

Reserved -

00046CH I/O Port P00 - Extended Port Input Level Register EPILR00 R/W

00046DH I/O Port P01 - Extended Port Input Level Register EPILR01 R/W

00046EH I/O Port P02 - Extended Port Input Level Register EPILR02 R/W

00046FH I/O Port P03 - Extended Port Input Level Register EPILR03 R/W

000470H I/O Port P04 - Extended Port Input Level Register EPILR04 R/W

I/O map MB96(F)33x (17 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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0004BFH I/O Port P03 - External Pin State Register EPSR03 R

0004C0H I/O Port P04 - External Pin State Register EPSR04 R

0004C1H I/O Port P05 - External Pin State Register EPSR05 R

0004C2H I/O Port P06 - External Pin State Register EPSR06 R

0004C3H I/O Port P07 - External Pin State Register EPSR07 R

0004C4H I/O Port P08 - External Pin State Register EPSR08 R

0004C5H I/O Port P09 - External Pin State Register EPSR09 R

0004C6H I/O Port P10 - External Pin State Register EPSR10 R

0004C7H I/O Port P11 - External Pin State Register EPSR11 R

0004C8H I/O Port P12 - External Pin State Register EPSR12 R

0004C9H I/O Port P13 - External Pin State Register EPSR13 R

0004CAH I/O Port P14 - External Pin State Register EPSR14 R

0004CBH I/O Port P15 - External Pin State Register EPSR15 R

0004CCH Reserved -

0004CDH I/O Port P17 - External Pin State Register EPSR17 R

0004CEH-
0004CFH

Reserved -

0004D0H ADC analog input enable register 0 ADER0 R/W

0004D1H ADC analog input enable register 1 ADER1 R/W

0004D2H ADC analog input enable register 2 ADER2 R/W

0004D3H ADC analog input enable register 3 ADER3 R/W

0004D4H ADC analog input enable register 4 ADER4 R/W

0004D5H Reserved -

0004D6H Peripheral Resource Relocation Register 0 PRRR0 R/W

0004D7H Peripheral Resource Relocation Register 1 PRRR1 R/W

0004D8H Peripheral Resource Relocation Register 2 PRRR2 R/W

0004D9H Peripheral Resource Relocation Register 3 PRRR3 R/W

0004DAH Peripheral Resource Relocation Register 4 PRRR4 R/W

0004DBH Peripheral Resource Relocation Register 5 PRRR5 R/W

0004DCH Peripheral Resource Relocation Register 6 PRRR6 R/W

0004DDH Peripheral Resource Relocation Register 7 PRRR7 R/W

I/O map MB96(F)33x (20 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000814H CAN1 - IF1 Mask 1 Register Low IF1MSK1L1 IF1MSK11 R/W

000815H CAN1 - IF1 Mask 1 Register High IF1MSK1H1 R/W

000816H CAN1 - IF1 Mask 2 Register Low IF1MSK2L1 IF1MSK21 R/W

000817H CAN1 - IF1 Mask 2 Register High IF1MSK2H1 R/W

000818H CAN1 - IF1 Arbitration 1 Register Low IF1ARB1L1 IF1ARB11 R/W

000819H CAN1 - IF1 Arbitration 1 Register High IF1ARB1H1 R/W

00081AH CAN1 - IF1 Arbitration 2 Register Low IF1ARB2L1 IF1ARB21 R/W

00081BH CAN1 - IF1 Arbitration 2 Register High IF1ARB2H1 R/W

00081CH CAN1 - IF1 Message Control Register Low IF1MCTRL1 IF1MCTR1 R/W

00081DH CAN1 - IF1 Message Control Register High IF1MCTRH1 R/W

00081EH CAN1 - IF1 Data A1 Low IF1DTA1L1 IF1DTA11 R/W

00081FH CAN1 - IF1 Data A1 High IF1DTA1H1 R/W

000820H CAN1 - IF1 Data A2 Low IF1DTA2L1 IF1DTA21 R/W

000821H CAN1 - IF1 Data A2 High IF1DTA2H1 R/W

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

I/O map MB96(F)33x (35 of 40)

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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27 390H EXTINT10 Yes 27 External Interrupt 10

28 38CH EXTINT11 Yes 28 External Interrupt 11

29 388H EXTINT12 Yes 29 External Interrupt 12

30 384H EXTINT13 Yes 30 External Interrupt 13

31 380H EXTINT14 Yes 31 External Interrupt 14

32 37CH EXTINT15 Yes 32 External Interrupt 15

33 378H CAN0 No 33 CAN Controller 0

34 374H CAN1 No 34 CAN Controller 1

35 370H CAN2 No 35 CAN Controller 2

36 36CH PPG0 Yes 36 Programmable Pulse Generator 0

37 368H PPG1 Yes 37 Programmable Pulse Generator 1

38 364H PPG2 Yes 38 Programmable Pulse Generator 2

39 360H PPG3 Yes 39 Programmable Pulse Generator 3

40 35CH PPG4 Yes 40 Programmable Pulse Generator 4

41 358H PPG5 Yes 41 Programmable Pulse Generator 5

42 354H PPG6 Yes 42 Programmable Pulse Generator 6

43 350H PPG7 Yes 43 Programmable Pulse Generator 7

44 34CH PPG8 Yes 44 Programmable Pulse Generator 8

45 348H PPG9 Yes 45 Programmable Pulse Generator 9

46 344H PPG10 Yes 46 Programmable Pulse Generator 10

47 340H PPG11 Yes 47 Programmable Pulse Generator 11

48 33CH PPG12 Yes 48 Programmable Pulse Generator 12

49 338H PPG13 Yes 49 Programmable Pulse Generator 13

50 334H PPG14 Yes 50 Programmable Pulse Generator 14

51 330H PPG15 Yes 51 Programmable Pulse Generator 15

52 32CH PPG16 Yes 52 Programmable Pulse Generator 16

53 328H PPG17 Yes 53 Programmable Pulse Generator 17

Interrupt vector table MB96(F)33x (2 of 5)

Vector 
number

Offset in 
vector 
table

Vector name Cleared  
by DMA

Index in 
ICR to 

program
Description
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13.  Handling Devices

Special care is required for the following when handling the device:
• 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

13.1  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.
• The AVCC power supply is applied before the VCC voltage.

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

For the same reason, extra care is required to not let the analog power-supply voltage (AVCC, AVRH) exceed the digital power-supply 
voltage.

13.2  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 k.

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.

13.3  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.

X0

X1



Document Number: 002-04586 Rev. *A Page 71 of 122

MB96330 Series

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

USB power supply voltage VCC3 VSS - 0.3 VSS + 4.0 V USB device only

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

USB Input voltage VIUSB VSS - 0.5 VSS + 4.0 V VIUSB
 VCC3 + 0.5

(USB pins UDP, UDM)

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

USB output voltage VOUSB VSS - 0.5 VSS + 4.0 V VOUSB
 VCC3 + 0.5

(USB pins UDP, UDM)

Maximum Clamp Current ICLAMP -4.0 +4.0 mA
Applicable to general purpose
I/O pins *3

Total Maximum Clamp Current |ICLAMP| - 40 mA
Applicable to general purpose
I/O pins *3

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

IOLUSB - 36 mA USB pins UDP, UDM

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

IOLAVUSB - 15 mA USB pins UDP, UDM

“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

IOHUSB - -36 mA USB pins UDP, UDM

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

IOHAVUSB - -15 mA USB pins UDP, UDM

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

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

(TA = -40°C to 125°C, VCC = AVCC = 3.0V to 5.5V, VCC3 = 3.0V to 3.6V, VSS = AVSS = 0V)

Parameter Symbol Pin Condition
Value

Unit Remarks
Min Typ Max

Input H voltage

VIH
Port inputs

Pnn_m

CMOS Hysteresis 
0.8/0.2 input 
selected

0.8 
VCC

-
VCC + 

0.3
V

CMOS Hysteresis 
0.7/0.3 input 
selected

0.7 
VCC

-
VCC + 

0.3
V VCC 4.5V

0.74 
VCC

-
VCC + 

0.3
V VCC < 4.5V

AUTOMOTIVE
Hysteresis input
selected

0.8 
VCC

-
VCC + 

0.3
V

TTL input selected 2.0 -
VCC + 

0.3
V

VIHUSB UDP, UDM - 2.0 -
VCC3 + 

0.3
V USB pins

VIHX0F X0
External clock in 
“Fast Clock Input 
mode”

0.8 
VCC

-
VCC + 

0.3
V

VIHX0S
X0,X1, 

X0A,X1A
External clock in 
“oscillation mode” 2.5 -

VCC + 
0.3

V

VIHR RSTX -
0.8 
VCC

-
VCC + 

0.3
V CMOS Hysteresis input

VIHM MD2-MD0 -
VCC - 
0.3

-
VCC + 

0.3
V
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(TA = -40°C to 125°C, VCC = AVCC = 3.0V to 5.5V, VSS = AVSS = 0V)

Parameter Symbol Condition (at TA)
Value

Remarks
Typ Max Unit

Power supply 
current in Run 
modes*

ICCPLL

PLL Run mode with 
CLKS1/2 = 48MHz, CLKB = 

CLKP1/2 = 24MHz,
CLKP3 = 48MHz

+25°C 39 47

mA
CLKRC and CLKSC stopped. 
Core voltage at 1.9V

0 Flash/ROM wait states
+125°C 40 50

PLL Run mode with 
CLKS1/2 = CLKB = 
CLKP1/3  = 48MHz, 

CLKP2 = 24MHz

+25°C 45 57

mA
CLKRC and CLKSC stopped. 
Core voltage at 1.9V

2 Flash/ROM wait states
+125°C 46 60

PLL Run mode with 
CLKS1/2 = 96MHz, 

CLKB = CLKP1/3 = 48MHz, 
CLKP2 = 24MHz

+25°C 56 68

mA
CLKRC and CLKSC stopped. 
Core voltage at 1.9V

1 Flash/ROM wait state
+125°C 57 71

ICCMAIN

Main Run mode with 
CLKS1/2 = CLKB = 
CLKP1/2/3 = 4MHz

+25°C 5 6

mA
CLKPLL, CLKSC and CLKRC 
stopped

1 Flash/ROM wait state
+125°C 5.6 9

ICCRCH

RC Run mode with 
CLKS1/2 = CLKB = 
CLKP1/2/3 = 2MHz

+25°C 2.9 4

mA
CLKMC, CLKPLL and CLKSC 
stopped

1 Flash/ROM wait state
+125°C 3.5 6.5

ICCRCL

RC Run mode with 
CLKS1/2 = CLKB = 

CLKP1/2/3 = 100kHz,
SMCR:LPMS = 0

+25°C 0.4 0.6

mA

CLKMC, CLKPLL and CLKSC 
stopped. Voltage regulator in 
high power mode

1 Flash/ROM wait state+125°C 0.9 3.5

RC Run mode with 
CLKS1/2 = CLKB = 

CLKP1/2/3 = 100kHz,
SMCR:LPMS = 1

+25°C 0.15 0.25

mA

CLKMC, CLKPLL and CLKSC 
stopped. Voltage regulator in 
low power mode, no Flash
programming/erasing allowed.

1 Flash/ROM wait state+125°C 0.65 3.2

ICCSUB

Sub Run mode with 
CLKS1/2 = CLKB = 
CLKP1/2/3 = 32kHz

+25°C 0.1 0.2

mA

CLKMC, CLKPLL and CLKRC 
stopped, no Flash 
programming/erasing allowed.

1 Flash/ROM wait state+125°C 0.6 3
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External Bus timing

Note: The values given below are for an I/O driving strength IOdrive = 5mA. If IOdrive 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, IOdrive = 5mA, CL = 50pF)

Parameter Symbol Pin Condition
Value

Unit Remarks
Min Max

ECLK 

tCYC

ECLK —

25 —

nstCHCL tCYC/2-5 tCYC/2+5

tCLCH tCYC/2-5 tCYC/2+5

 ECLK →
UBX/ LBX / CSn time

tCHCBH

CSn, UBX, 
LBX, ECLK

—

-20 20

ns
tCHCBL -20 20

tCLCBH -20 20

tCLCBL -20 20

 ECLK → ALE time

tCHLH

ALE, ECLK —

-10 10

ns
tCHLL -10 10

tCLLH -10 10

tCLLL -10 10

ECLK →address valid time
(non-multiplexed)

tCHAV
A[23:0], ECLK EBM:NMS=1

-15 15
ns

tCLAV -15 15

ECLK →address valid time
(multiplexed)

tCHAV
A[23:16], ECLK  EBM:NMS=0

-15 15
ns

tCLAV -15 15

tCLADV AD[15:0], 
ECLK

 EBM:NMS=0
-15 15

ns
tCHADV -15 15

ECLK → RDX /WRX time
 

tCHRWH
RDX, WRX, 

WRLX,WRHX,
ECLK

—

-10 10

ns
tCHRWL -10 10

tCLRWH -10 10

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

Parameter Sym-
bol Pin Conditions

Value
Unit Remarks

Min Max

ALE pulse width
(multiplexed)

tLHLL ALE

EACL:STS=0 and
EACL:ACE=0

tCYC/2  5 —

ns

EBM:NMS 
= 0 

EACL:STS=1 tCYC  5 —

EACL:STS=0 and 
EACL:ACE=1

3tCYC/2  5 —

Valid address 
  ALE  time
(multiplexed)

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
(multiplexed)

tLLAX ALE, AD[15:0]
EACL:STS=0 tCYC/2  15 —

ns
EACL:STS=1 -15 —

Valid address
     RDX  time
(non-multiplexed)

tAVRL RDX, A[23:0] EBM:NMS= 1 tCYC/2  15 — ns

Valid address
     RDX  time
(multiplexed)

tAVRL  RDX, A[23:16]

EACL:ACE=0
EBM:NMS=0

3tCYC/2  15 —

ns
EACL:ACE=1
EBM:NMS=0

5tCYC/2  15 —

tADVRL  RDX, AD[15:0]

EACL:ACE=0
EBM:NMS=0

tCYC  15 —

ns
EACL:ACE=1
EBM:NMS=0

2tCYC   15 —

Valid address
   Valid data input
(non-multiplexed)

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

EBM:NMS= 1 — 2tCYC  55 ns
w/o cycle 
extension
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(Continued)

*2 : Use differential-Receiver to receive USB differential data signal.
Differential-Receiver has 200 [mV] of differential input sensitivity when the differential data input is within 0.8 [V]  to 2.5 [V] to the 
local ground reference level. 
Above voltage range is the common mode input voltage range.

*3 : The output drive capability of the driver is below 0.3 [V] at Low-State (VOL) (to 3.6 [V] and 1.5 k load), and 2.8 [V] or above (to 

the VSS and 1.5 k load). 

*4 : The cross voltage of the external differential output signal (D  /D  ) of USB I/O buffer is within 1.3 [V] to 2.0 [V].

*5 : Regarding tFR ,tFF, tRFM

They indicate rise time (Trise) and fall time (Tfall) of the differential data signal.
They are defined by the time between 10 to 90 of the output signal voltage.
For full-speed buffer, tFR/tFF ratio is regulated as within 10 to minimize RFI emission.

(Continued)
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