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What is "Embedded - Microcontrollers"?

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

Applications of "Embedded -
Microcontrollers"

Obsolete

F2MC-16FX

16-Bit

48MHz

CANbus, EBI/EMI, I12C, LINbus, SCI, UART/USART, USB
DMA, LVD, LVR, POR, PWM, WDT
118

288KB (288K x 8)

FLASH

24K x 8

3V ~ 5.5V

A/D 36x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)
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MB96330 Series

Embedded in Tomorrow™

2. Block Diagram

Block diagram of MB96(F)33xY/R

*1: Available only on devices with suffix “W”
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MB96330 Series

Embedded in Tomorrow™

4. Pin Function Description

Pin Function description (1 of 3)

Feature

Description

Pin name
ADn External bus Exter.nal bus interfage (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
ALARMnN Alarm comparator Alarm Comparator n input
ALE External bus External bus Address Latch Enable output
An External bus External bus non-multiplexed address output
ANnN ADC A/D converter channel n input
AVce Supply Analog circuits power supply
AVRH ADC A/D converter high reference voltage input
AVRL ADC A/D converter low reference voltage input
AVgg Supply Analog circuits power supply
Cc 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
INNn 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

FPT-144P-M08

Pin no. Circuit type !
MB96(F)33xY/R MB96(F)33xU (USB device)
1 Supply
2 F
3to 21 H
22 to 25 N
26 to 35 I
36, 37 Supply
381043 |
44 Supply
45 G
46 to 47 Supply
48 to 67 I
68 I 0]
69 | Supply (3.3V)
70, 71 | P
72,73 Supply
74t0 76 C
77,78 A
79 Supply
80, 81 B™
80, 81 H™S
82 E
83 to 107 H
108, 109 Supply
110 to 143 H
144 Supply

*2: Devices with suffix “W
*3: Devices without suffix “W’

*1: Please refer to 6.“1/O Circuit Type” for details on the I/O circuit types
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I/0 map MB96(F)33x (2 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
000022y FRTO - Control status register of free-running timer Low TCCSLO TCCSO0 R/W
0000234 FRTO - Control status register of free-running timer High TCCSHO R/W
0000244 FRT1 - Data register of free-running timer TCDTA1 R/W
000025y FRT1 - Data register of free-running timer R/W
0000264 FRT1 - Control status register of free-running timer Low TCCSL1 TCCS1 R/W
000027y FRT1 - Control status register of free-running timer High TCCSH1 R/W
0000284 OCUO - Output Compare Control Status 0CS0 R/W
0000294 OCU1 - Output Compare Control Status OCSH1 R/W
00002AH OCUO - Compare Register OCCPO R/W
00002BK OCUO - Compare Register R/W
00002CH OCU1 - Compare Register OCCP1 R/W
00002Dy OCU1 - Compare Register R/W
00002EH OCU2 - Output Compare Control Status 0CSs2 R/W
00002Fy OCUS - Output Compare Control Status OCS3 R/W
0000304 OCU2 - Compare Register OCCP2 R/W
0000314 OCU2 - Compare Register R/W
0000324 OCU3 - Compare Register OCCP3 R/W
0000334 OCU3 - Compare Register R/W
0000344 OCU4 - Output Compare Control Status 0Cs4 R/W
000035y OCUS - Output Compare Control Status OCS5 R/W
000036H OCU4 - Compare Register OCCP4 R/W
000037y OCU4 - Compare Register R/W
0000384 OCUS5 - Compare Register OCCP5 R/W
000039y OCUS - Compare Register R/W
00003AH OCUSG - Output Compare Control Status 0OCS6 R/W
00003BK OCU7 - Output Compare Control Status OoCs7 R/W
00003CH OCUSG6 - Compare Register OCCP6 R/W
00003Dy OCUG6 - Compare Register R/W
00003EH OCUT7 - Compare Register OCCP7 R/W
00003Fy OCUY7 - Compare Register R/W

Document Number: 002-04586 Rev. *A

Page 24 of 122



YPRESS

[
v
@)

MB96330 Series

Embedded in Tomorrow™

I/0 map MB96(F)33x (6 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
00008Fy PPG2 - Control status register High PCNH2 R/W
000090y PPG3 - Timer register PTMR3 R
000091y PPG3 - Timer register R
000092y PPG3 - Period setting register PCSR3 w
000093y PPG3 - Period setting register w
0000944 PPG3 - Duty cycle register PDUT3 w
0000954 PPG3 - Duty cycle register w
000096y PPG3 - Control status register Low PCNL3 PCN3 R/W
000097y PPG3 - Control status register High PCNH3 R/W
000098y PPG7-PPG4 - General Control register 1 Low GCN1L1 GCN11 R/W
000099y PPG7-PPG4 - General Control register 1 High GCN1H1 R/W
00009AH PPG7-PPG4 - General Control register 2 Low GCN2L1 GCN21 R/W
00009BK{ PPG7-PPG4 - General Control register 2 High GCN2H1 R/W
00009Cy PPG4 - Timer register PTMR4 R
00009Dy PPG4 - Timer register R
00009ER PPG4 - Period setting register PCSR4 w
00009Fy PPG4 - Period setting register w
0000AOH PPG4 - Duty cycle register PDUT4 w
0000A1TH PPG4 - Duty cycle register w
0000A2y PPG4 - Control status register Low PCNL4 PCN4 R/W
0000A3H PPG4 - Control status register High PCNH4 R/W
0000A4H PPGS5 - Timer register PTMR5 R
0000AS5y PPGS - Timer register R
0000A6H PPGS5 - Period setting register PCSR5 w
0000A7H PPGS5 - Period setting register w
0000A8H PPGS5 - Duty cycle register PDUTS w
0000A9y PPGS5 - Duty cycle register w
0000AAH PPGS - Control status register Low PCNL5 PCN5 R/W
0000ABH PPGS5 - Control status register High PCNH5 R/W
0000ACH I2CO - Bus Status Register IBSRO R
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I/0 map MB96(F)33x (8 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
0000CA4 USART1 - Serial Mode Register SMR1 R/W
0000CBy USART1 - Serial Control Register SCR1 R/W
0000CCy USART1 - TX Register TDR1 W
0000CCy USART1 - RX Register RDR1 R
0000CDy USART1 - Serial Status SSR1 R/W
0000CEH USART1 - Control/Com. Register ECCR1 R/W
0000CFH USART1 - Ext. Status Register ESCR1 R/W
0000D0y USART1 - Baud Rate Generator Register Low BGRL1 BGR1 R/W
0000D1H USART1 - Baud Rate Generator Register High BGRH1 R/W
0000D24 USART1 - Extended Serial Interrupt Register ESIR1 R/W
0000D3y Reserved -
0000D4y USART?2 - Serial Mode Register SMR2 R/W
0000D54 USART?2 - Serial Control Register SCR2 R/W
0000D6 USART2 - TX Register TDR2 W
0000D6 USART2 - RX Register RDR2 R
0000D7y USART?2 - Serial Status SSR2 R/W
0000D8y USART?2 - Control/Com. Register ECCR2 R/W
0000D9y USART?2 - Ext. Status Register ESCR2 R/W
0000DAL USART?2 - Baud Rate Generator Register Low BGRL2 BGR2 R/W
0000DBy USART? - Baud Rate Generator Register High BGRH2 R/W
0000DCH USART?2 - Extended Serial Interrupt Register ESIR2 R/W
0000DDy Reserved -
0000DEH{ USARTS3 - Serial Mode Register SMR3 R/W
0000DFH USARTS3 - Serial Control Register SCR3 R/W
0000EOy USARTS3 - TX Register TDR3 W
0000EOH USARTS - RX Register RDR3 R
0000E1y USARTS - Serial Status SSR3 R/W
0000E2y USARTS3 - Control/Com. Register ECCRS3 R/W
0000E3H USARTS3 - Ext. Status Register ESCR3 R/W
0000E4H USART3 - Baud Rate Generator Register Low BGRL3 BGR3 R/W
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1/0 map MB96(F)33x (10 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
000119y DMAS - Buffer address pointer middle byte BAPM3 R/W
00011AH DMAZ3 - Buffer address pointer high byte BAPH3 R/W
00011BK DMAS3 - DMA control register DMACS3 R/W
00011CH DMAS - I/O register address pointer low byte IOAL3 I0A3 R/W
00011Dy DMAS - I/O register address pointer high byte I0AH3 R/W
00011EH DMAS - Data counter low byte DCTL3 DCT3 R/W
00011Fy DMAZ3 - Data counter high byte DCTH3 R/W
0001204 DMA4 - Buffer address pointer low byte BAPL4 R/W
0001214 DMA4 - Buffer address pointer middle byte BAPM4 R/W
000122y DMA4 - Buffer address pointer high byte BAPH4 R/W
0001234 DMA4 - DMA control register DMACS4 R/W
0001244 DMA4 - 1/O register address pointer low byte IOAL4 I0A4 R/W
0001254 DMA4 - 1/O register address pointer high byte I0AH4 R/W
0001264 DMAA4 - Data counter low byte DCTL4 DCT4 R/W
0001274 DMA4 - Data counter high byte DCTH4 R/W
0001284 DMAD5 - Buffer address pointer low byte BAPL5 R/W
000129y DMADS5 - Buffer address pointer middle byte BAPMS5 R/W
00012AH DMAS5 - Buffer address pointer high byte BAPHS5 R/W
00012By DMADS - DMA control register DMACS5 R/W
00012C DMAS - I/O register address pointer low byte IOAL5 I0A5 R/W
00012Dy DMADS - 1/O register address pointer high byte IOAH5 R/W
00012ER DMAS - Data counter low byte DCTL5 DCT5 R/W
00012Fy DMADS5 - Data counter high byte DCTH5 R/W
0001304 DMAG - Buffer address pointer low byte BAPL6 R/W
0001314 DMAG - Buffer address pointer middle byte BAPMG6 R/W
0001324 DMAG - Buffer address pointer high byte BAPHG6 R/W
000133K DMAG - DMA control register DMACS6 R/W
0001344 DMAG - I/O register address pointer low byte IOAL6 I0A6 R/W
0001354 DMAG - I/0 register address pointer high byte IOAH6 R/W
000136H DMAG - Data counter low byte DCTL6 DCT6 R/W
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I/0 map MB96(F)33x (12 of 40)

Address Register %?&:z‘ggggg fsb.g:te\alz;act:;g Access
0003824 DMA2 - Interrupt select DISEL2 R/W
000383y DMAS - Interrupt select DISEL3 R/W
000384 DMA4 - Interrupt select DISEL4 R/W
000385y DMAS - Interrupt select DISEL5 R/W
0003864 DMAG - Interrupt select DISEL6 R/W
0003874 DMAY - Interrupt select DISEL7 R/W
0003884 DMAS - Interrupt select DISEL8 R/W
000389y DMAOQ - Interrupt select DISEL9 R/W
%%%%88";‘:':{_ Reserved -
0003904 DMA - Status register low byte DSRL DSR R/W
000391y DMA - Status register high byte DSRH R/W
000392y DMA - Stop status register low byte DSSRL DSSR R/W
0003934 DMA - Stop status register high byte DSSRH R/W
0003944 DMA - Enable register low byte DERL DER R/W
000395y DMA - Enable register high byte DERH R/W
%%%z%?:':; Reserved -
0003A0H Interrupt level register ILR ICR R/W
0003A1H Interrupt index register IDX R/W
0003A2y4 Interrupt vector table base register Low TBRL TBR R/W
0003A3H Interrupt vector table base register High TBRH R/W
0003A44 Delayed Interrupt register DIRR R/W
0003A5y Non Maskable Interrupt register NMI R/W
%%%gﬁ%ﬂ Reserved -
0003ACH EDSU communication interrupt selection Low EDSU2L EDSU2 R/W
0003ADy EDSU communication interrupt selection High EDSU2H R/W
0003AEH ROM mirror control register ROMM R/W
0003AF4 EDSU configuration register EDSU R/W
0003B0y Memory patch control/status register ch 0/1 PFCSO R/W
0003B1H Memory patch control/status register ch 0/1 R/W
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I/0 map MB96(F)33x (15 of 40)

Address Register %?&:z‘ggggg fsb.g:te\alz;act:;g Access
0004024 Clock Stabilization select register CKSSR R/W
0004034 Clock monitor register CKMR R
0004044 Clock Frequency control register Low CKFCRL CKFCR R/W
0004054 Clock Frequency control register High CKFCRH R/W
0004064 PLL Control register Low PLLCRL PLLCR R/W
000407y PLL Control register High PLLCRH R/W
0004084 RC clock timer control register RCTCR R/W
000409y Main clock timer control register MCTCR R/W
00040AH Sub clock timer control register SCTCR R/W
00040By Reset cause and clock status register with clear function RCCSRC R
00040CH Reset configuration register RCR R/W
00040Dy Reset cause and clock status register RCCSR R
00040EH Watch dog timer configuration register WDTC R/W
00040Fy Watch dog timer clear pattern register WDTCP w
%%%T&':; Reserved -
000415y Clock output activation register COAR R/W
0004164 Clock output configuration register 0 COCRO R/W
0004174 Clock output configuration register 1 COCR1 R/W
0004184 Clock Modulator control register CMCR R/W
000419y Reserved -
00041A4 Clock Modulator Parameter register Low CMPRL CMPR R/W
00041BK Clock Modulator Parameter register High CMPRH R/W
(())%(())A;;%:, Reserved -
00042C Voltage Regulator Control register VRCR R/W
00042Dy Clock Input and LVD Control Register CILCR R/W
%%%122@: Reserved -
0004304 I/0 Port POO - Data Direction Register DDRO0 R/W
0004314 I/0 Port PO1 - Data Direction Register DDRO1 R/W
000432y I/0 Port P02 - Data Direction Register DDRO02 R/W
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1/0 map MB96(F)33x (17 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
000452y I/0 Port P14 - Port Input Enable Register PIER14 R/W
0004534 I/O Port P15 - Port Input Enable Register PIER15 R/W
000454 Reserved -
000455y 1/0 Port P17 - Port Input Enable Register PIER17 R/W
%%%1556;': Reserved -
000458y 1/0 Port POO - Port Input Level Register PILROO R/W
000459y I/0 Port PO1 - Port Input Level Register PILRO1 R/W
00045AH I/0 Port PO2 - Port Input Level Register PILRO2 R/W
00045By I/O Port PO3 - Port Input Level Register PILRO3 R/W
00045C 1/0 Port P04 - Port Input Level Register PILRO4 R/W
00045D 1/0 Port PO5 - Port Input Level Register PILRO5 R/W
00045EH 1/0 Port P06 - Port Input Level Register PILRO6 R/W
00045Fy I/0 Port PO7 - Port Input Level Register PILRO7 R/W
0004604 I/0 Port P08 - Port Input Level Register PILRO8 R/W
0004614 I/O Port P09 - Port Input Level Register PILRO9 R/W
000462y 1/0 Port P10 - Port Input Level Register PILR10 R/W
0004634 1/0 Port P11 - Port Input Level Register PILR11 R/W
0004644 1/0 Port P12 - Port Input Level Register PILR12 R/W
0004654 I/0 Port P13 - Port Input Level Register PILR13 R/W
0004664 I/0 Port P14 - Port Input Level Register PILR14 R/W
000467y I/O Port P15 - Port Input Level Register PILR15 R/W
000468y Reserved -
000469y 1/0 Port P17 - Port Input Level Register PILR17 R/W
%%%1%%:- Reserved -
00046CH 1/0 Port POO - Extended Port Input Level Register EPILROO R/W
00046Dy I/0 Port PO1 - Extended Port Input Level Register EPILRO1 R/W
00046EH I/O Port PO2 - Extended Port Input Level Register EPILRO2 R/W
00046F I/O Port PO3 - Extended Port Input Level Register EPILRO3 R/W
0004704 1/0 Port P04 - Extended Port Input Level Register EPILRO4 R/W
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1/0 map MB96(F)33x (20 of 40)

Address Register %?;;2‘222:2 fsb_glrte\a’::a:;g Access
0004BF4 I/0O Port PO3 - External Pin State Register EPSRO03 R
0004C0y I/0O Port P04 - External Pin State Register EPSR04 R
0004C1y I/0 Port PO5 - External Pin State Register EPSR05 R
0004C24 I/0 Port P06 - External Pin State Register EPSR06 R
0004C34 I/0 Port PO7 - External Pin State Register EPSRO07 R
0004C4y I/O Port P08 - External Pin State Register EPSR08 R
0004C54 I/0 Port P09 - External Pin State Register EPSR09 R
0004C6y I/0 Port P10 - External Pin State Register EPSR10 R
0004C74 I/0 Port P11 - External Pin State Register EPSR11 R
0004C84 I/0 Port P12 - External Pin State Register EPSR12 R
0004C9y I/0O Port P13 - External Pin State Register EPSR13 R
0004CA4 I/O Port P14 - External Pin State Register EPSR14 R
0004CBy I/0O Port P15 - External Pin State Register EPSR15 R
0004CCy Reserved -
0004CDy I/0 Port P17 - External Pin State Register EPSR17 R
%%%Z%E: Reserved -
0004D0y ADC analog input enable register 0 ADERO R/W
0004D 14 ADC analog input enable register 1 ADER1 R/W
0004D24 ADC analog input enable register 2 ADER2 R/W
0004D3y ADC analog input enable register 3 ADERS3 R/W
0004D4y ADC analog input enable register 4 ADER4 R/W
0004D5y Reserved -
0004D6 Peripheral Resource Relocation Register 0 PRRRO R/W
0004D74 Peripheral Resource Relocation Register 1 PRRR1 R/W
0004D8y Peripheral Resource Relocation Register 2 PRRR2 R/W
0004D9y Peripheral Resource Relocation Register 3 PRRR3 R/W
0004DAY Peripheral Resource Relocation Register 4 PRRR4 R/W
0004DBy Peripheral Resource Relocation Register 5 PRRR5 R/W
0004DCH Peripheral Resource Relocation Register 6 PRRR6 R/W
0004DDy Peripheral Resource Relocation Register 7 PRRR7 R/W
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I/0 map MB96(F)33x (35 of 40)

; Abbreviation Abbreviation
PRI R 00 8-bit access 16-bit access LRI
0008144 CAN1 - IF1 Mask 1 Register Low IF1IMSK1L1 IF1MSK11 R/W
0008154 CAN1 - IF1 Mask 1 Register High IF1IMSK1H1 R/W
0008164 CAN1 - IF1 Mask 2 Register Low IF1IMSK2L1 IF1MSK21 R/W
000817y CAN1 - IF1 Mask 2 Register High IF1IMSK2H1 R/W
000818y CAN1 - IF1 Arbitration 1 Register Low IF1ARB1L1 IF1ARB11 R/W
000819y CAN1 - IF1 Arbitration 1 Register High IF1ARB1H1 R/W
00081AH CAN1 - IF1 Arbitration 2 Register Low IF1ARB2L1 IF1ARB21 R/W
00081BK CAN1 - IF1 Arbitration 2 Register High IF1ARB2H1 R/W
00081Cy CAN1 - IF1 Message Control Register Low IFIMCTRLA1 IFIMCTRA1 R/W
00081Dy CANT1 - IF1 Message Control Register High IFIMCTRHA1 R/W
00081ER CAN1 - IF1 Data A1 Low IF1IDTA1LA1 IF1DTA11 R/W
00081Fy CAN1 - IF1 Data A1 High IF1IDTA1H1 R/W
0008204 CAN1 - IF1 Data A2 Low IF1DTA2L1 IF1DTA21 R/W
000821y CAN1 - IF1 Data A2 High IF1DTA2H1 R/W
000822y CAN1 - IF1 Data B1 Low IF1DTB1LA1 IF1DTB11 R/W
0008234 CAN1 - IF1 Data B1 High IF1DTB1H1 R/W
0008244 CAN1 - IF1 Data B2 Low IF1DTB2L1 IF1DTB21 R/W
000825y CAN1 - IF1 Data B2 High IF1DTB2H1 R/W
000826~
00083F, Reserved -
0008404 CAN1 - IF2 Command request register Low IF2CREQL1 IF2CREQ1 R/W
000841y CANT1 - IF2 Command request register High IF2CREQH1 R/W
000842y CAN1 - IF2 Command Mask register Low IF2CMSKLA1 IF2CMSK1 R/W
0008434 CANT1 - IF2 Command Mask register High (reserved) IF2CMSKHA1 R
0008444 CAN1 - IF2 Mask 1 Register Low IF2MSK1L1 IF2MSK11 R/W
000845y CAN1 - IF2 Mask 1 Register High IF2MSK1H1 R/W
0008464 CAN1 - IF2 Mask 2 Register Low IF2MSK2L1 IF2MSK21 R/W
000847y CAN1 - IF2 Mask 2 Register High IF2MSK2H1 R/W
000848y CAN1 - IF2 Arbitration 1 Register Low IF2ARB1L1 IF2ARB11 R/W
000849y CAN1 - IF2 Arbitration 1 Register High IF2ARB1H1 R/W
00084AH CAN1 - IF2 Arbitration 2 Register Low IF2ARB2L1 IF2ARB21 R/W
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Interrupt vector table MB96(F)33x (2 of 5)
rXJergtt;);r o\zsc?:):'n Vector name bc;egﬁg Irllglgxth)n Description
table program
27 3904 EXTINT10 Yes 27 External Interrupt 10
28 38Cy EXTINT11 Yes 28 External Interrupt 11
29 388y EXTINT12 Yes 29 External Interrupt 12
30 384y EXTINT13 Yes 30 External Interrupt 13
31 380y EXTINT14 Yes 31 External Interrupt 14
32 37CH EXTINT15 Yes 32 External Interrupt 15
33 378y CANO No 33 CAN Controller 0
34 374y CANA1 No 34 CAN Controller 1
35 370y CAN2 No 35 CAN Controller 2
36 36CH PPGO Yes 36 Programmable Pulse Generator 0
37 368y PPG1 Yes 37 Programmable Pulse Generator 1
38 364y PPG2 Yes 38 Programmable Pulse Generator 2
39 360y PPG3 Yes 39 Programmable Pulse Generator 3
40 35CH PPG4 Yes 40 Programmable Pulse Generator 4
41 358y PPG5 Yes 41 Programmable Pulse Generator 5
42 354y PPG6 Yes 42 Programmable Pulse Generator 6
43 350y PPG7 Yes 43 Programmable Pulse Generator 7
44 34CH PPG8 Yes 44 Programmable Pulse Generator 8
45 348y PPG9 Yes 45 Programmable Pulse Generator 9
46 344y PPG10 Yes 46 Programmable Pulse Generator 10
47 340y PPG11 Yes 47 Programmable Pulse Generator 11
48 33CH PPG12 Yes 48 Programmable Pulse Generator 12
49 338y PPG13 Yes 49 Programmable Pulse Generator 13
50 334y PPG14 Yes 50 Programmable Pulse Generator 14
51 330y PPG15 Yes 51 Programmable Pulse Generator 15
52 32CH PPG16 Yes 52 Programmable Pulse Generator 16
53 328y PPG17 Yes 53 Programmable Pulse Generator 17
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YPRESS MB96330 Series

Embedded in Tomorrow™

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 V¢ or lower than Vgg is applied to an input or output pin.
* A voltage higher than the rated voltage is applied between V¢ pins and Vgg pins.
* The AV power supply is applied before the V¢ voltage.
Latch-up may increase the power supply current dramatically, causing thermal damages to the device.
Folr the same reason, extra care is required to not let the analog power-supply voltage (AVc, 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 kQ.

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

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
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14. Electrical Characteristics

14.1 Absolute Maximum Ratings

Rating
Parameter Symbol Unit Remarks
Min Max
VCC VSS -0.3 VSS +6.0
Power supply voltage >
AVCC VSS -0.3 VSS +6.0 VCC = AVCC
USB power supply voltage Vees Vgs-0.3| Vgg+4.0 USB device only
AVRH ) AV 2 AVRH, AV > AVRL, AVRH
AD Converter voltage references AVRL Vgs-0.3| Vgg+6.0 Vo AVRL, AVRL > AVgq
Input voltage V| Vgs-0.3| Vgs+6.0 | V |V,<Vge+03V 2
USB Input volt Vv Vgs-05| Vgs+4.0 | v |Viuse=Vces +0.5
Aptt vollage use 88 88 (USB pins UDP, UDM)
Output voltage Vo Vgs-03| Vgg+6.0 | V |Vy<Vee+0.3V72
USB output voltage vV Vgs-05| Vgs+4.0 | v |Youss=Vccs+0.5
utputvotiag ouss | ¥ss ss (USB pins UDP, UDM)
Maximum Clamp Current lcLamP -4.0 +4.0 mA App"."abfg to general purpose
I/O pins
Total Maximum Clamp Current ElleLampl - 40 mA Appllcable to general purpose
I/0 plns
“L” level maximum output current loL1 - 15 mA | Normal outputs with driving strength
set to 5mA
loLuse - 36 mA | USB pins UDP, UDM
“L” level average output current loLAvA - 5 mA | Normal outputs with driving strength
set to 5SmA
IOLAVUSB - 15 mA |USB pins UDP, UDM
“L” level maximum overall output current ZloL4 - 100 mA | Normal outputs
“L” level average overall output current ZloLave - 50 mA | Normal outputs
"H” level maximum output current loH1 - -15 mA | Normal outputs with driving strength
set to SmA
lonuse - -36 mA | USB pins UDP, UDM
"H” level average output current loHAVA - -5 mA | Normal outputs with driving strength
set to 5SmA
loHavUSB - -15 mA | USB pins UDP, UDM
"H” level maximum overall output current ZloH1 - -100 mA | Normal outputs
"H” level average overall output current ZloHavi - -50 mA | Normal outputs
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14.3 DC characteristics

(Ta = -40°C to 125°C, Ve = AVge = 3.0V t0 5.5V, Vg = 3.0V to 3.6V, Vgg = AVgg = 0V)

Value
Parameter Symbol Pin Condition Unit Remarks
y Mi T M
in yp ax
CMOS Hysteresis
0.8/0.2 input 28 . V8%+ Vv
selected ce -
0.7 Vee t+
CMOS Hysteresis | Vec - 03 | vV [Vec=z45V
Port inputs 0.7/0.3 input
Vi selected (\)/-74 ) Vg% Tl v |Vee<45V
Pnn_m cc .
AUTOMOTIVE
Hysteresis input \(/)'8 - V8%+ \Y;
selected ceC .
TTL input selected | 2.0 ; Vg%+ Vv
Input H voltage :
Viuss | UDP, UDM ; 20 | - |Vees® | v |usBopins
External clock in
ViHxoF X0 “Fast Clock Input \(/)'8 - V8%+ Y
mode” cc .
X0,X1, External clock in Vee +
ViHxos | X0AX1A |“oscillation mode” 2.5 - 03 |V
ViHR RSTX - \(/)Ci - V8%+ V | CMOS Hysteresis input
ViHm MD2-MDO . Vg% - 3 VS% oy
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Embedded in Tomorrow™
(Tp =-40°C to 125°C, Ve = AV = 3.0V to 5.5V, Vgg = AVgg = OV)
" Value
Parameter Symbol Condition (at Tp) Remarks
Typ Max | Unit
PLL Run mode with ¥25°C 39 47 CLKRC and CLKSC stopped.
CLKS1/2 = 48MHz, CLKB = mA | Core voltage at 1.9V
CLKP1/2 = 24MHz, 0 Flash/ROM wai
CLKP3 = 48MHz +125°C 40 50 as wait states
IéLLLKSR*/g mogl?Kvéith 125°C 45 57 CLKRC and CLKSC stopped.
= = Core voltage at 1.9V
lecpLL CLKP1/3 = 48MHz, mA or h/RgM ,
CLKP2 = 24MHz +125°C 46 60 as wait states
PLL Run mode with ¥25°C 56 68 CLKRC and CLKSC stopped.
CLKS1/2 = 96MHz, mA | Core voltage at 1.9V
CLKB = CLKP1/3 = 48MHz, 1 Flash/ROM wait stat
CLKP2 = 24MHz +125°C 57 71 as wait state
Main Run mode with ¥25°C S 6 CLKPLL, CLKSC and CLKRC
lcemain CLKS1/2 = CLKB = mA | stopped
CLKP1/2/3 = 4MHz i
+125°C 56 9 1 Flash/ROM wait state
Power supply
current in Run
modes* s
RC Run mode with ¥25°C 29 4 CLKMC, CLKPLL and CLKSC
lccreH CLKS1/2 = CLKB = mA | stopped
CLKP1/2/3 = 2MHz i
+125°C 35 65 1 Flash/ROM wait state
RC Run mode with *25°C | 04 | 06 CLKMC, CLKPLL and CLKSC
CLKS1/2 = CLKB = stopped. Voltage regulator in
CLKP1/2/3 = 100kHz, mA | high power mode
SMCR:LPMS =0 +125°C | 0.9 35 1 Flash/ROM wait state
lccreL
o CLKMC, CLKPLL and CLKSC
RC Run mode with *¥25°C 0.15 0.25 stopped. Voltage regulator in
CLKS1/2 = CLKB = mA |low power mode, no Flash
CLg,(hl/DIé/Fg/EI:I\/?Soqk?Z programming/erasing allowed.
' +125°C | 065 3.2 1 Flash/ROM wait state
. +25°C 0.1 0.2 CLKMC, CLKPLL and CLKRC
Sub Run mode with stopped, no Flash
lccsus CLKS1/2 = CLKB = mA | programming/erasing allowed.
CLKP1/2/3 = 32kHz )
+125°C 0.6 3 1 Flash/ROM wait state
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External Bus timing
Note: The values given below are for an I/O driving strength 10 yyjye = 5SmA. If IOgiye 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, Vo = 5.0 V + 10%, Vgg = 0.0 V, 104ve = 5MA, C| = 50pF)

Value
Parameter Symbol Pin Condition - Unit | Remarks
Min Max
ECLK tCHCL ECLK — tcycl2-5 tCYC/2+5 ns
teLeH teyc/2-5 | toyc/2+5
tcHesH -20 20
ECLK — tchesL CSn, UBX, . -20 20 s
UBX/ LBX / CSn time toLcan | LBX. ECLK 20 20
tonLy -10 10
t -10 10
ECLK — ALE time CHLL | ALE, ECLK — ns
toLn -10 10
toLL -10 10
id ti t -15 15
ECLK — gddress valid time CHAV A[23:0], ECLK | EBM:NMS=1 ns
(non-multiplexed) to AV -15 15
t -15 15
CHAV | A[23:16], ECLK | EBM:NMS=0 ns
ECLK — address valid time | tcLav -15 15
(multiplexed) t . -15 15
CLADV AD[15:0], EBMNMS=0 o
tcHADV ECLK -15 15
tcHRWH -10 10
. RDX, WRX
t ’ ' -10 10
ECLK — RDX /WRX time CHRWL WRLX,WRHX, . ns
tCLRWH ECLK -1 O 10
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Bus Timing (Read)

(Tp=—-40°C to +125°C, Vg = 5.0 V £ 10%, Vgg = 0.0 V, I04riye =

5mA, C| = 50pF)

Sym- . . Value ]
Parameter bol Pin Conditions i = Unit | Remarks
in ax
EACL:STS=0 and ton/2 _ 5 L
EACL:ACE=0 CYc
ALE pulse width : _
(multiplexed) il | ALE EACL:STS=1 toyc — 5 — ns
EACL:STS=0 and
EACL:ACE=1 Stove/2 -5 -
EACL:STS=0 and ¢ _15 .
EACL:ACE=0 cYc
EACL:STS=1 and
EACL:ACE=0 3teve/2 - 15 -
t ALE, A[23:16], ns
AVEL 2318 EAcLsTS=0 and ot 15 _
EACL:ACE=1 cYc
EACL:STS=1 and EBM:NMS
Valid address EACL-ACE=1 Steve/2 - 15 - =0
= ALE { time CACLSTS=0 and
multiplexed 1oz an - —
(multip ) EACL:ACE=0 teve/2-15
EACL:STS=1and | , . .
t ALEAD[5:0] EACL:ACE=0 cyc
, : ns
ADVLL EACL:STS=0 and
EACL:ACE=1 3tevcf2 15 -
EACL:STS=1 and
EACL:ACE=1 2leve =19 -
ALE | EACL:STS=0 toyc/2 - 15 —
= Address valid time ti ax |ALE, AD[15:0] ns
(multiplexed) EACL:STS=1 -15 —
Valid address
= RDX { time tavrL | RDX, A[23:0] EBM:NMS= 1 toyc/2 — 15 — ns
(non-multiplexed)
EACL:ACE=0
t RDX, A[23:16] EBMNMS=0 Yover P _
y . ns
_ AVRL EACL:ACE=1 St 1215 .
Valid address EBM:NMS=0 CYC
= RDX{ time EACLACEDD
multiplexed : = _ _
( i ) t RDX, AD[15:0] EBM:NMS=0 oo 19
, : ns
ABVRL EACL:ACE=1 e 15 .
EBM:NMS=0 cYe
Valid address
. . A[23:0], . _ w/o cycle
= Valid .data input tavDV AD[15:0] EBM:NMS= 1 — 2tcyc — 55 ns | ovtension
(non-multiplexed)
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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.

1.0 [V]

0.2 [V]

»
' o

0.8[V] 25[V]

A

Minimum differential input sensitivity [V]

Common mode input voltage [V]

*3: The output drive capability of the driver is below 0.3 [V] at Low-State (Vo) (to 3.6 [V] and 1.5 kQ2 load), and 2.8 [V] or above (to
the Vgg and 1.5 kQ 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].

wczaon N / \ /5

VCRS standard range
Min 1.3 [V] 7 \ / \

*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, tgr/tg ratio is regulated as within £10% to minimize RFI emission.

Rise time Fall time
UDP ~
... Vors ><90/ ............. 9 Q"./°.>< ................
10% /' \ | 10%
UDM
- tFrr . - tre .

(Continued)
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