Infineon Technologies - MB96F346RWAPMCR-GSE2 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

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"

Obsolete

F2MC-16FX

16-Bit

56MHz

CANbus, EBI/EMI, I2C, LINbus, SCI, UART/USART
DMA, LVD, LVR, POR, PWM, WDT
80

288KB (288K x 8)

FLASH

16K x 8

3V ~ 5.5V

A/D 24x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

100-LQFP

100-LQFP (14x14)

https://www.e-xfl.com/product-detail/infineon-technologies/mb96f346rwapmcr-gse2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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MB96340 Series

Features
Feature Description
Technology m 0.18um CMOS
m F2MC-16FX CPU
B Up to 56 MHz internal, 17.8 ns instruction cycle time
cPU B Optimized instruction set for controller applications (bit, byte, word and long-word data types; 23 different

addressing modes; barrel shift; variety of pointers)
W 8-byte instruction execution queue
B Signed multiply (16-bit X 16-bit) and divide (32-bit/16-bit) instructions available

System clock

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

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

W Up to 56 MHz external clock for devices with fast clock input feature
W 32-100 kHz subsystem quartz clock
B 100kHz/2MHz internal RC clock for quick and safe startup, oscillator stop detection, watchdog

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

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

m Clock modulator

On-chip voltage regulator

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

Low voltage reset

W Reset is generated when supply voltage is below minimum.

Code Security

W Protects ROM content from unintended read-out

Memory Patch Function

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

DMA

B Automatic transfer function independent of CPU, can be assigned freely to resources

Interrupts

W Fast Interrupt processing
W 8 programmable priority levels
B Non-Maskable Interrupt (NMI)

Timers

B Three independent clock timers (23-bit RC clock timer, 23-bit Main clock timer,
17-bit Sub clock timer)

B Watchdog Timer

CAN

B Supports CAN protocol version 2.0 part A and B

W ISO16845 certified

M Bit rates up to 1 Mbit/s

W 32 message objects

B Each message object has its own identifier mask

B Programmable FIFO mode (concatenation of message objects)

B Maskable interrupt

H Disabled Automatic Retransmission mode for Time Triggered CAN applications
B Programmable loop-back mode for self-test operation

USART

m Full duplex USARTs (SCI/LIN)

B Wide range of baud rate settings using a dedicated reload timer

m Special synchronous options for adapting to different synchronous serial protocols
H LIN functionality working either as master or slave LIN device
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3. Pin Assignments

P00_4/AD04/INT12/SOT8_R
P00_5/ADO5/INT13/SIN8_R
P00_6/ADO06/INT14
P00_7/ADO7/INT15
P01_0/ADO8/CKOT1/TIN1
P01_1/AD09/CKOTX1/TOT1
P01_2/AD10/INT11_R/SIN3
P01_3/AD11/SOT3
P01_4/AD12/SCK3

Vee

Vss

X1

X0
P01_5/AD13/INT7_R/SIN2_R
PO1_6/AD14/SOT2_R
P01_7/AD15/SCK2_R
P02_0/A16/PPG12
P02_1/A17/PPG13
P02_2/A18/PPG14
P02_3/A19/PPG15

Figure 2. Pin assignment of MB96(F)34x (FPT-100P-M22)
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[1]:MB9B(F)34xyWy: X0A, X1A
MBO6(F)34xySy: P04_0, P04_1

[2]: TXO0, RX0, TX1, RX1 are not available on MB96(F)34xAyy or MB96(F)34xCyy
TX1, RX1 are not available on MB96F345Dyy or MB96F345Fyy

[3]: ALARMO, ALARM1 are not available on MB96F345Dyy or MB96F345Fyy

[4]: AVRH2 is not available on MB96F345Dyy or MBO6F345Fyy

(FPT-100P-M22)

PO7_5/AN21/INT5/SCK9_R
P07_4/AN20/INT4
PO7_3/AN19/INT3
PO7_2/AN18/INT2
PO7_1/AN17/INT1
PO7_0/AN16/INTO/NMI
Vss

P06_7/AN7/PPG7
P06_6/AN6/PPG6
P06_5/AN5/PPG5
P06_4/AN4/PPG4
P06_3/AN3/PPG3
P06_2/AN2/PPG2
P06_1/AN1/PPG1
P06_0/ANO/PPGO
AVss

AVRL/AVRH2 (4]

AVRH

AVce
P05_7/AN15/INT5_R

Remark:

MB96(F)34x products are pin-compatible to F2MC-16LX family MB90340 series.

Document Number: 002-04579 Rev. *A
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4. Pin Function Description

Table 1: Pin Function description

Pin name Feature Description
ADn External bus External bus interface (multiirp:lpelj(t(/e:uigzttje) address output and data
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 address output
ANn ADC A/D converter channel n input
AVce Supply Analog circuits power supply
AVRH ADC A/D converter high reference voltage input
AVRH2 ADC Alternative A/D converter high reference voltage input
AVRL ADC A/D converter low reference voltage input
AVgs Supply Analog circuits power supply
C Voltage regulator Internally regulated power supply stabilization capacitor pin
CKOTn Clock output function Clock Output function n output
CKOTXn Clock output function Clock Output function n inverted output
ECLK External bus External bus clock output
CSn External bus External bus chip select n output
FRCKn Free Running Timer Free Running Timer n input
HAKX External bus External bus Hold Acknowledge
HRQ External bus External bus Hold Request
INNn ICU 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
MDn Core Input pins for specifying the operating mode.
NMI External Interrupt Non-Maskable Interrupt input
NMI_R External Interrupt Relocated Non-Maskable Interrupt input
OUTn ocu Output Compare Unit n waveform output
Pxx_n GPIO General purpose |10
PPGn PPG Programmable Pulse Generator n output
RDX External bus External bus interface read strobe output

Document Number: 002-04579 Rev. *A
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7. Memory Map

MB96V300B MB96(F)34x
FF:FFFFy
) USER ROM /
Emulation ROM "
External Bus!*!
DE:00004
External Bus External Bus
10:00004
Boot-ROM Boot-ROM
OF:E000y
Reserved
F:
Reserved OF-00004
0E:0000,, DATA FLASH /
Reserved!]
0C:00004
External RAM
Reserved
02:00004
Reserved
Internal RAM RAMEND112 Internal RAM RAM availability depending
bank 1 RAMSTART112 bank 1 on the device
01:00004 Reserved
ROM/RAM MIRROR ROM/RAM MIRROR
00:80004
Internal RAM
RAMSTARTO?! bank 0
Internal RAM
Reserved
bank 0 External Bus end
addressl?
RAMSTARTO! External Bus
00:0C00, External Bus
Peripherals Peripherals
00:03804
11 [11
00:0180y GPR GPR
00:01004 DMA DMA
00.00F 0}, External Bus External Bus
00:0000, 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, RAMSTARTO 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.

Document
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
000067y RLT1 - Reload Register - for reading R
000068y RLT2 - Timer Control Status Register Low TMCSRL2 TMCSR2 R/W
000069y 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
00006By RLT2 - Reload Register - for writing w
00006By RLT2 - Reload Register - for reading R
00006CH RLT3 - Timer Control Status Register Low TMCSRL3 TMCSR3 R/W
00006Dy 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
00006F RLT3 - Reload Register - for writing w
00006F RLT3 - Reload Register - for reading R
000070y RLT6 - Timer Control Status Register Low (dedic. RLT for PPG) TMCSRL6 TMCSR6 R/W
000071y RLT6 - Timer Control Status Register High (dedic. RLT for PPG) TMCSRH6 R/W
000072y RLT6 - Reload Register (dedic. RLT for PPG) - for writing TMRLR6 w
000072y RLT6 - Reload Register (dedic. RLT for PPG) - for reading TMRG6 R
000073y RLT6 - Reload Register (dedic. RLT for PPG) - for writing w
000073y RLT6 - Reload Register (dedic. RLT for PPG) - for reading R
000074y PPG3-PPGO - General Control register 1 Low GCN1LO GCN10 R/W
000075y PPG3-PPGO - General Control register 1 High GCN1HO R/W
0000764 PPG3-PPGO - General Control register 2 Low GCN2LO0 GCN20 R/W
000077y PPG3-PPGO - General Control register 2 High GCN2HO R/W
000078y PPGO - Timer register PTMRO R
000079y PPGO - Timer register R
00007Ay PPGO - Period setting register PCSRO w
00007By PPGO - Period setting register w
00007CH PPGO - Duty cycle register PDUTO w
00007Dy PPGO - Duty cycle register w
00007EH PPGO - Control status register Low PCNLO PCNO R/W
00007F PPGO - Control status register High PCNHO R/W
000080y PPG1 - Timer register PTMR1 R
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Page 27 of 109




um

\]

PERFORM

£ CYPRESS

MB96340 Series

Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0000DEy USARTS - Serial Mode Register SMR3 R/wW
0000DFy USARTS - Serial Control Register SCR3 R/W
0000EO0H USART3 - TX Register TDR3 w
0000EOH USART3 - RX Register RDR3 R
0000E1H USART3 - Serial Status SSR3 R/W
0000E2y USARTS - Control/Com. Register ECCR3 R/W
0000E3y USARTS - Ext. Status Register ESCRS3 R/W
0000E4y USARTS - Baud Rate Generator Register Low BGRL3 BGR3 R/wW
0000E5y USART3 - Baud Rate Generator Register High BGRH3 R/W
0000E6H USARTS - Extended Serial Interrupt Register ESIR3 R/W
0000E74-0000EF | Reserved -
0000F04-0000FF | External Bus area EXTBUSO R/W
0001004 DMAQO - Buffer address pointer low byte BAPLO R/W
000101y DMAQO - Buffer address pointer middle byte BAPMO R/W
000102y DMAQO - Buffer address pointer high byte BAPHO R/W
000103y DMAO - DMA control register DMACSO0 R/W
000104y DMAQO - I/O register address pointer low byte I0ALO I0A0 R/W
000105y DMAO - I/O register address pointer high byte I0AHO R/W
000106y DMAOQ - Data counter low byte DCTLO DCTO R/W
000107y DMAOQ - Data counter high byte DCTHO R/W
000108y DMAT1 - Buffer address pointer low byte BAPLA1 R/W
000109y DMAT1 - Buffer address pointer middle byte BAPM1 R/W
00010AH DMAT1 - Buffer address pointer high byte BAPH1 R/W
00010By DMA1 - DMA control register DMACS1 R/W
00010CH DMAT1 - I/O register address pointer low byte I0AL1 I0A1 R/W
00010Dy DMAT1 - I/O register address pointer high byte I0AH1 R/W
00010EH DMAT1 - Data counter low byte DCTL1 DCT1 R/W
00010F 4 DMAT1 - Data counter high byte DCTH!1 R/W
0001104 DMAZ2 - Buffer address pointer low byte BAPL2 R/W
000111y DMAZ2 - Buffer address pointer middle byte BAPM2 R/W
000112y DMAZ2 - Buffer address pointer high byte BAPH2 R/W
000113y DMA2 - DMA control register DMACS2 R/W

Document Number: 002-04579 Rev. *A
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
000114y DMA2 - I/O register address pointer low byte I0AL2 I0A2 R/W
000115y DMA2 - I/O register address pointer high byte I0AH2 R/W
0001164 DMA2 - Data counter low byte DCTL2 DCT2 R/wW
000117y DMA2 - Data counter high byte DCTH2 R/W
000118y DMAZ3 - Buffer address pointer low byte BAPL3 R/wW
000119y DMAZ3 - Buffer address pointer middle byte BAPM3 R/W
00011Ay DMAS3 - Buffer address pointer high byte BAPH3 R/W
00011By DMA3 - DMA control register DMACS3 R/W
00011CH DMAS3 - I/O register address pointer low byte I0AL3 I0A3 R/W
00011Dy DMAS3 - I/O register address pointer high byte I0AH3 R/W
00011EH DMAZ3 - Data counter low byte DCTL3 DCT3 R/W
00011Fy DMAZ - Data counter high byte DCTH3 R/W
0001204 DMAA4 - Buffer address pointer low byte BAPL4 R/W
000121y DMAA4 - Buffer address pointer middle byte BAPM4 R/W
000122y DMAA4 - Buffer address pointer high byte BAPH4 R/W
000123y DMA4 - DMA control register DMACS4 R/W
000124y DMAA4 - I/O register address pointer low byte I0AL4 I0A4 R/W
000125y DMAA4 - I/O register address pointer high byte I0AH4 R/W
000126y DMA4 - Data counter low byte DCTL4 DCT4 R/W
000127y DMA4 - Data counter high byte DCTH4 R/W
000128y DMAS5 - Buffer address pointer low byte BAPL5 R/W
000129y DMAS5 - Buffer address pointer middle byte BAPM5 R/W
00012AH DMAS5 - Buffer address pointer high byte BAPHS5 R/W
00012By DMAS5 - DMA control register DMACS5 R/W
00012CH DMAS5 - I/O register address pointer low byte I0AL5 I0A5 R/W
00012Dy DMAS5 - I/O register address pointer high byte I0AH5 R/W
00012EH DMAS - Data counter low byte DCTL5 DCT5 R/W
00012Fy DMAS - Data counter high byte DCTH5 R/W

0001304-00017F | Reserved -

0001804-00037F | CPU - General Purpose registers (RAM access) GPR_RAM R/W
000380y DMAO - Interrupt select DISELO R/W
000381y DMA1 - Interrupt select DISEL1 R/W

Document Number: 002-04579 Rev. *A
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
000407y PLL Control register High PLLCRH R/W
000408y RC clock timer control register RCTCR R/wW
000409y Main clock timer control register MCTCR R/W
00040Ay 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
00040Ey Watch dog timer configuration register WDTC R/W
00040F Watch dog timer clear pattern register WDTCP w
0004104-000414y | Reserved -
000415y Clock output activation register COAR R/W
0004164 Clock output configuration register 0 COCRO R/W
000417y Clock output configuration register 1 COCR1 R/W
000418y Clock Modulator control register CMCR R/W
000419y Reserved -
00041Ay Clock Modulator Parameter register Low CMPRL CMPR R/W
00041By Clock Modulator Parameter register High CMPRH R/W
00041Cy{-00042B; | Reserved -
00042CH Voltage Regulator Control register VRCR R/W
00042Dy Clock Input and LVD Control Register CILCR R/W
00042E,-00042F,, | Reserved -
0004304 1/0 Port POO - Data Direction Register DDRO0O R/W
000431y 1/0 Port PO1 - Data Direction Register DDRO1 R/W
000432y 1/0 Port PO2 - Data Direction Register DDRO02 R/W
000433y 1/0 Port PO3 - Data Direction Register DDRO03 R/W
000434y 1/0 Port P04 - Data Direction Register DDRO04 R/W
000435y 1/0 Port PO5 - Data Direction Register DDRO05 R/W
0004364 1/0 Port P06 - Data Direction Register DDRO06 R/W
000437y 1/0 Port PO7 - Data Direction Register DDRO7 R/W
000438y 1/0 Port P08 - Data Direction Register DDRO08 R/W
000439y 1/0 Port P09 - Data Direction Register DDRO09 R/W
00043Ay 1/0 Port P10 - Data Direction Register DDR10 R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0004B3y-0004BBy | Reserved -
0004BCH I/0 Port POO - External Pin State Register EPSR00 R
0004BDy I/0 Port P01 - External Pin State Register EPSRO01 R
0004BEH I/0 Port P02 - External Pin State Register EPSR02 R
0004BFy I/0O Port P03 - External Pin State Register EPSR03 R
0004CO0y I/O Port P04 - External Pin State Register EPSR04 R
0004C14 I/0O Port PO5 - External Pin State Register EPSR05 R
0004C2y I/0O Port P06 - External Pin State Register EPSR06 R
0004C34 I/O Port PO7 - External Pin State Register EPSR07 R
0004C4y I/0O 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
0004C74-0004CFy | Reserved -
0004D0y ADC analog input enable register 0 ADERO R/W
0004D 1y ADC analog input enable register 1 ADER1 R/W
0004D2y ADC analog input enable register 2 ADER2 R/W
0004D3y ADC analog input enable register 3 ADER3 R/W
0004D4y ADC analog input enable register 4 ADER4 R/W
0004D5y Reserved -
0004D6y 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
0004DAH Peripheral Resource Relocation Register 4 PRRR4 R/W
0004DBy Peripheral Resource Relocation Register 5 PRRR5 R/W
0004DCy Peripheral Resource Relocation Register 6 PRRR6 R/W
0004DDy Peripheral Resource Relocation Register 7 PRRR7 R/W
0004DER Peripheral Resource Relocation Register 8 PRRR8 R/W
0004DFy Peripheral Resource Relocation Register 9 PRRR9 R/W
0004E0H RTC - Sub Second Register L WTBRLO WTBRO R/W
0004E1H RTC - Sub Second Register M WTBRHO R/W
0004E2y RTC - Sub-Second Register H WTBR1 R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0005ADY PPG14 - Timer register R
0005AEY PPG14 - Period setting register PCSR14 w
0005AF PPG14 - Period setting register w
0005B0y PPG14 - Duty cycle register PDUT14 w
0005B1y PPG14 - Duty cycle register w
0005B2y PPG14 - Control status register Low PCNL14 PCN14 R/wW
0005B3y PPG14 - Control status register High PCNH14 R/W
0005B4y PPG15 - Timer register PTMR15 R
0005B5y PPG15 - Timer register R
0005B6y PPG15 - Period setting register PCSR15 w
0005B7y PPG15 - Period setting register w
0005B8y PPG15 - Duty cycle register PDUT15 w
0005B9y PPG15 - Duty cycle register w
0005BAy PPG15 - Control status register Low PCNL15 PCN15 R/W
0005BBy PPG15 - Control status register High PCNH15 R/W
0005BCH-00065F; | Reserved -
000660y Peripheral Resource Relocation Register 10 PRRR10 R/W
000661y Peripheral Resource Relocation Register 11 PRRR11 R/W
000662y Peripheral Resource Relocation Register 12 PRRR12 R/W
000663y Peripheral Resource Relocation Register 13 PRRR13 w
000664-0006DF | Reserved -
0006EO0H External Bus - Area configuration register 0 Low EACLO EACO R/W
0006E1H External Bus - Area configuration register 0 High EACHO R/W
0006E2y External Bus - Area configuration register 1 Low EACL1 EAC1 R/W
0006E3H External Bus - Area configuration register 1 High EACH1 R/W
0006E4H External Bus - Area configuration register 2 Low EACL2 EAC2 R/W
0006E5H External Bus - Area configuration register 2 High EACH2 R/W
0006E6H External Bus - Area configuration register 3 Low EACL3 EAC3 R/W
0006E7H External Bus - Area configuration register 3 High EACH3 R/W
0006E8H External Bus - Area configuration register 4 Low EACL4 EAC4 R/W
0006E9y External Bus - Area configuration register 4 High EACH4 R/W
0006EAH External Bus - Area configuration register 5 Low EACLS EAC5 R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
000801y CAN1 - Control register High (reserved) CTRLRH1 R
000802y CANT1 - Status register Low STATRLA STATR1 R/W
000803y CAN?1 - Status register High (reserved) STATRHA1 R
0008044 CAN?1 - Error Counter Low (Transmit) ERRCNTLA1 ERRCNT1 R
000805y CAN?1 - Error Counter High (Receive) ERRCNTH1 R
000806y CAN1 - Bit Timing Register Low BTRLA1 BTR1 R/W
000807y CAN1 - Bit Timing Register High BTRH1 R/W
000808y CAN1 - Interrupt Register Low INTRL1 INTR1 R
000809y CANT1 - Interrupt Register High INTRHA1 R
00080AH CAN1 - Test Register Low TESTRL1 TESTR1 R/W
00080By CAN1 - Test Register High (reserved) TESTRH1 R
00080CH CAN1 - BRP Extension register Low BRPERL1 BRPER1 R/W
00080Dy CAN1 - BRP Extension register High (reserved) BRPERH1 R
00080E-00080F | Reserved -
000810y CAN1 - IF1 Command request register Low IF1CREQL1 IF1CREQ1 R/W
000811y CANT1 - IF1 Command request register High IF1CREQH1 R/W
000812y CAN1 - IF1 Command Mask register Low IF1CMSKLA1 IF1CMSKA1 R/W
000813y CAN1 - IF1 Command Mask register High (reserved) IF1CMSKH1 R
000814y CAN1 - IF1 Mask 1 Register Low IFIMSK1L1 IF1IMSK11 R/W
000815y CAN1 - IF1 Mask 1 Register High IF1IMSK1H1 R/W
000816y CAN1 - IF1 Mask 2 Register Low IFIMSK2L1 IF1IMSK21 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
00081AY CAN1 - IF1 Arbitration 2 Register Low IF1ARB2L1 IF1ARB21 R/W
00081By CAN1 - IF1 Arbitration 2 Register High IF1ARB2H1 R/W
00081CH CANT1 - IF1 Message Control Register Low IFIMCTRLA1 IFIMCTR1 R/W
00081Dy CANT1 - IF1 Message Control Register High IFIMCTRH1 R/W
00081EH CAN1 - IF1 Data A1 Low IFIDTA1L1 IF1IDTA11 R/W
00081Fy CAN1 - IF1 Data A1 High IFIDTA1TH1 R/W
000820y CAN1 - IF1 Data A2 Low IF1IDTA2L1 IF1IDTA21 R/W
000821y CAN1 - IF1 Data A2 High IF1IDTA2H1 R/W
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MB96340 Series

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

Value
Parameter | Symbol Pin Condition = Unit Remarks
Min Typ Max
Output L voltage 4.5V <V <55V
Normal loL = +2mA o
VoL2 - - 0.4 \Y Driving strength setto 2mA
outputs 3.0V <V <4.5V
loL = +1.6mA
4.5V <Vcc £5.5V
Normal loL = +5mA .
Vovs - - 0.4 V | Driving strength setto 5SmA
outputs 3.0V <Vee <45V
IOL =+3mA
3.0V <V 5.5V
Vous 3mA outputs - - 0.4 \%
IOL =+3mA
Vss <V <Vcc
Input leak current I Pnn_m AVgg, AVRL <V, < -1 - +1 pA | Single port pin
AVcc, AVRH
Vee =3.3V+10% 40 100 160 kQ
Pull-up resistance Rup Pnn_m, RSTX
Vee =5.0V £10% 25 50 100 kQ
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14.4.2 Internal Clock timing

(TA =-40°C to 125°C, VCC = AVCC =3.0V to 55V, VSS = AVSS = OV)

Core Voltage Settings
Parameter Symbol 1.8V 1.9v Unit Remarks
Min Max Min Max
0 92 0 96 MHz Others than below
Internal System clock frequency foucer. oL 0 86 0 96 MHz |  MB9BF348T/H/CxB/C
(CLKS1 and CLKS2) 0 72 0 80 MHz MB96F345
0 68 0 74 MHz MB96F 34xY/R/Axx
Internal CPU clock frequency (CLKB), 0 52 0 56 MHz Others than below
internal peripheral clock frequency foLkss foLkpi
(CLKP1) 0 36 0 40 MHz MB96F345
Internal peripheral clock frequency f 0 28 0 32 MHz Others than below
(CLKP2) CLKP2
0 26 0 28 MHz MB96F34xY/R/Axx
14.4.3 External Reset timing
(Ta =-40°C to 125°C, Vg = AV = 3.0V to 5.5V, Vgg = AVgg = 0V)
. Value )
Parameter Symbol Pin Unit Remarks

Min Typ Max

Reset input time trRsTL RSTX 500 - - ns

tRsTL ——————

RSTX

0.2 Vee 0.2 Vee
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14.4.7 Basic Timing

MB96340 Series

(Ta =-40°C to +125°C, Voo = 5.0 V & 10%, Vgg = 0.0 V, I044ive = 5MA, C| = 50pF)

Value
Parameter Symbol Pin Condition Unit | Remarks
Min Max
ECLK tCHCL ECLK - tcyc/2-5 tcyc/2+5 ns
toLcH toyc/2-5 toyc/2+5

toresH -20 20
t 20 20

ECLK — UBX/ LBX / CSn time CHCBL | CSn, UBX, LBX, ; ns
g ECLK -20 20
toLchL 20 20
toHLn 10 10
t -10 10

ECLK — ALE time CHLL ALE, ECLK ; ns
toLL 10 10
toLLL -10 10
t -15 15

cHAY A[23:16], ECLK ; ns
ECLK — address valid time teLav -15 15
t -15 15

CLADV_ | AD[15:0], ECLK ; ns
toHRWH -10 10
. ¢ RDX, WRX, 10 10

ECLK — RDX /WRX time CHRWL WRLXWRHX. ) ns
tcLRwH | ECLK -10 10
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MB96340 Series

(TA =-40°C to +125°C, VCC =5.0V +10%, VSS =00V, Iodrive =5mA, CL = 50pF)

Value
Parameter Symbol Pin Conditions - Unit | Remarks
Min Max
EACL:STS=1 and
_ EACL:ACE=1 Stevef2 - 10 )
RDX T = ALE 7 time truy |RDX, ALE ns
other ECL:STS, EA- tun/2 — 10 )
CL:ACE setting cYe
Valid address taveH  |Al23:16], ECLK ) teyc - 15 - s
= ECLK T time tapven | AD[15:0], ECLK toyc/2 - 15 -
RDX { = ECLK 7 time tricy  |RDX, ECLK - toyc/2 - 10 - ns
EACL:STS=0 toye/2 — 10 -
ALE { = RDX { time tr.  |ALE, RDX cve ns
EACL:STS=1 -10 -
ECLKT = Valid data input tchov  |AD[15:0], ECLK - - tcyc — 50 ns
(Ta = —40°C to +125°C, Ve = 3.0 to 4.5V, Vgg = 0.0 V, 104;iye = 5MA, C = 50pF)
Value
Parameter Symbol Pin Conditions : Unit | Remarks
Min Max
EACL:STS=0 and trd? - B )
EACL:ACE=0 CYC
ALE pulse width L |ALE EACL:STS=1 toyc - 8 - ns
EACL:STS=0 and
EACL:ACE=1 Stove/2 -8 -
EACL:STS=0 and t ~20 _
EACL:ACE=0 cye
EACL:STS=1 and
t ALE, AZ3:16] EACL:ACE=0 Stove/2 - 20 )
’ : , ns
AV EACLISTS=0and | , .o ]
EACL:ACE=1 cYe
EACL:STS=1 and
5teye/2 — 20 -
Valid address = ALE { time EACL:ACE=1 cye
EACL:STS=0 and
EACL:ACE=0 fevef2 - 20 )
EACL:STS=1 and ¢ ~20 _
t ALE, AD[15:0] EACL:ACE=0 o
’ . ns
ABVEL EACLISTS=0and | . . o ]
EACL:ACE=1 CYeC
EACL:STS=1 and
EACL:ACE=1 2teyc =20 -
id ti EACL:STS=0 toye/2 - 20 -
ALE | = Address valid time tax  |ALE AD[5:0] cYcC ns
EACL:STS=1 -20 -
EACL:ACE=0 Stoyof2 - 20 )
t RDX, A[23:16 ns
AVRL [23:16] EACL:ACE=1
. _ 5toya/2 — 20 -
Valid address = RDX { time
EACL:ACE=0 oy - 20 )
tADVRL RDX, AD[1 50] - ~ ns
EACL:ACE=1 Pteye - 20 )
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14.4.9 Bus Timing (Write)
Ta =—-40°C to +125°C, Ve = 5.0 V + 10%, Vgg = 0.0 V, 1044iye = 5mA, C| = 50pF)

—_

Value
Parameter Symbol Pin Condition Unit Remarks
Min Max
EACL:ACE=0 Stoyel2 - 15 )
t WRX, WRLX, ns
AVWL i
WRHX, A23:16] | cAcL-ACE=1
Stoyc/2 — 15 -
Valid address = WRX { time
EACL:ACE=0 toye — 15 )
t WRX, WRLX, ns
ADVWL .
WRHX, AD[15:0] | pc|:ACE=1
2tcyc — 15 -
. WRX, WRXL, w/o cycle
WRX pulse width tWLwH WRHX - tcyc -5 - NS | oxtension
Valid data output = WRX T ¢ WRX, WRLX, ) t _20 ) ns w/o cycle
time DVWH | WRHX, AD[15:0] CYc extension
. WRX, WRLX,
WRX T = Data hold time tWHDX | WRHX. AD[15:0] - teyc/2 - 15 - ns
A WRX, WRLX,
WRX T = Address valid time | tywhax WRHX, A[23:16] - toyc/2 - 15 - ns
EBM:ACE=1 and Dt — 10 ]
WRX T = ALE 7 time ) WRX, WRLX, EACL:STS=1 cyc s
WHLH | WRHX, ALE other EBM:ACEand | o i
EACL:STS setting cyc
. WRX, WRLX,
WRX { = ECLK 7 time twicH WRHX, ECLK - toyc/2 — 10 - ns
EACL:ACE=0 ) Bteye/2 - 15
CSn = WRX time t WRX, WRLX, ns
CSLWL
WRHX, CSn . =
EACL:ACE=1 ) Btoyo/2 - 15
WRX = CSn time ‘ WRX, WRLX, ) fonf2 15 ) s
WHCSH WRHX, CSn CYC!
(Tp=-40°C to +125°C, Ve =3.0t0 4.5V, Vg5 = 0.0 V, 10¢y;ive = SMA, C| = 50pF)
. . Value .
Parameter Symbol Pin Condition Unit Remarks
Min Max
EACL:ACE=0 Stoyol2 - 20 )
t WRX, WRLX, ns
AVWL | WWRHX, A[23:16] ACE—
EACL:ACE=1 Steyo/2 - 20 )
Valid address = WRX { time
EACL:ACE=0 tove - 20 )
t WRX, WRLX, ns
ADVWL .
WRHX, AD[15:0] | pc|:ACE=1
2tcye — 20 -
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twicy
0.8*Vg
< tWHLH——
ALE / \
- tavwi >
taDvwi twwH ——
¥
WRX (WRLX, WRHX) \ 0.2Vee /
-~ testw,. ——— <—twhcs
CSn
~<twHax
A[23:16] >"l
A
tovwH———— | < twHpx >
7
AD[15:0] —‘ Address Write data
\
Refer to the Hardware Manual for detailed Timing Charts
14.4.10 Ready Input Timing
(Ta=-40°C to +125°C, Vc =5.0 V £ 10%, Vg5 = 0.0 V, 10q;ive = SMA, C| = 50pF)
. Test Rated Value )
Parameter Symbol Pin Condition e - Units Remarks
RDY setup time tRYHS RDY 35 - ns
RDY hold time tRYHH RDY 0 - ns
(Ta=-40°C to +125°C, Vo = 3.0 t0 4.5V, Vg5 = 0.0 V, IOy;ve = SMA, C = 50pF)
. Test Rated Value .
Parameter Symbol Pin Condition e = Units Remarks
RDY setup time tRYHs RDY 45 - ns
RDY hold time tRYHH RDY 0 - ns
Note: If the RDY setup time is insufficient, use the auto-ready function.
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tscyel

SCK for \ 0.8*Vee
ESCR:SCES =0 ‘ 0.2Vee /

/

SCK for _l OS*VCC

ESCR:SCES =1 /

<lstovi oo tovsH

\T O.Z*VCC

\( 0.2*Vee

/l 0.8"V¢e

soT 0.8"Vee
0.2Vee
| tvsHI tsHixi
SIN Vi Vi
Vi ViL

Internal Shift Clock Mode

- tsi sHE o e tshsi -
SCK for \ Sv Vg
ESCR:SCES =0 \ " /" H
N Vi ViL A
SCK for [ v, Vi /
ESCR:SCES = 1 X
7 Vi \ViL Vi
tre tsLove ol |—
—
tre
0.8*V
soT ce
0.2Vee
< _lVSHE tSHIXE o
SIN f Vi ViH
v Vi ViL

External Shift Clock Mode
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14.7 Low Voltage Detector Characteristics

(Tp = -40 °C t0 +125 °C, Vg = AV = 3.0V - 5.5V, Vg = AVgq = OV)

Parameter Symbol tars te P Unit Remarks
Min Max Min Max

Stabilization time TLvDSTAB ; 75 - 110 ps | Afterpower-up or change of
Level O Vbro 2.7 29 2.65 2.95 \Y CILCR:LVL[3:0]="0000"
Level 1 Vb1 29 3.1 2.85 3.2 \% CILCR:LVL[3:0]="0001"
Level 2 VpL2 3.1 3.3 3.05 3.4 \% CILCR:LVL[3:0]="0010"
Level 3 Vb3 3.5 3.75 3.45 3.85 \% CILCR:LVL[3:0]="0011"
Level 4 VpLa 3.6 3.85 3.55 3.95 \% CILCR:LVL[3:0]="0100"
Level 5 Vbis 3.7 3.95 3.65 4.1 \% CILCR:LVL[3:0]="0101"
Level 6 VpLe 3.8 4.05 3.75 4.2 \% CILCR:LVL[3:0]="0110"
Level 7 VpL7 3.9 4.15 3.85 4.3 \% CILCR:LVL[3:0]="0111"
Level 8 VbLs 4.0 4.25 3.95 4.4 \% CILCR:LVL[3:0]="1000"
Level 9 VpLg 4.1 4.35 4.05 4.5 \% CILCR:LVL[3:0]="1001"
Level 10 VpL1o not used not used

Level 11 VpL11 not used not used

Level 12 VpL12 not used not used

Level 13 VpL13 not used not used

Level 14 VpL14 not used not used

Level 15 VpL1s not used not used

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

[2]: valid for: MB96F 345

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 ‘%1 < 0'00455 .

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).
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18.1 MCU with CAN Controller

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

MB96F347YSB PQC-GSE2 Yes

MB96F347RSB PQC-GSE2 No No 100 pin Plastic QFP
MB96F347YWB PQC-GSE2 Yes (FPT-100P-M22)
MB96F347RWB PQC-GSE2 ves No

MB96F347YSB PMC-GSE2 Flash A (416KB) Yes

MB96F347RSB PMC-GSE2 No No 100 pin Plastic LQFP
MB96F347YWB PMC-GSE?2 Yes (FPT-100P-M20)
MB96F347RWB PMC-GSE2 ves No

MB96F348YSB PQC-GSE2 Yes

MB96F348RSB PQC-GSE2 No No 100 pin Plastic QFP
MB96F348YWB PQC-GSE2 Yes (FPT-100P-M22)
MB96F348RWB PQC-GSE2 ves No

MB96F348YSB PMC-GSE2 Flash A (544KB) Yes

MB96F348RSB PMC-GSE2 No No 100 pin Plastic LQFP
MB96F348YWB PMC-GSE2 Yes (FPT-100P-M20)
MB96F348RWB PMC-GSE2 ves No

MB96F348TSC PQC-GSE2 Yes

MB96F348HSC PQC-GSE2 No No 100 pin Plastic QFP
MB96F348TWC PQC-GSE2 Yes (FPT-100P-M22)
MB96F348HWC PQC-GSE2 Flash A (544KB) ves No

MB96F348TSC PMC-GSE2 Flash B (32KB) Yes

MB96F348HSC PMC-GSE2 No No 100 pin Plastic LQFP
MB96F348TWC PMC-GSE2 Yes (FPT-100P-M20)
MB96F348HWC PMC-GSE2 ves No

MB96V300BRB-ES(for evaluation) Emulated by ext. RAM Yes No 425522'2‘;‘}%2??
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