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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"

Obsolete

F2MC-16FX

16-Bit

56MHz

CANbus, EBI/EMI, I12C, LINbus, SCI, UART/USART
DMA, LVD, LVR, POR, PWM, WDT
82

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)
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Feature Description

B Up to 400 kbps
W Master and Slave functionality, 8-bit and 10-bit addressing

12c

B SAR-type

A/D converter | 10-bit resolution

B Signals interrupt on conversion end, single conversion mode, continuous conversion mode, stop conversion
mode, activation by software, external trigger or reload timer

A/D Converter Reference Volt- | B 2 independent positive A/D converter reference voltages available

age switch
W 16-bit wide
Reload Timers W Prescaler with 1/21, 1/22, 1/23, 1/24, 1/25, 1/2% of peripheral clock frequency

W Event count function

Free Running Tmers | ST an,ntrguet on ovefow.supprts e isar upon match wih Output Compare (0, 4), Prescaler
H 16-bit wide

Input Capture Units B Signals an interrupt upon external event

B Rising edge, falling edge or rising & falling edge sensitive
W 16-bit wide

Output Compare Units B Signals an interrupt when a match with 16-bit I/O Timer occurs

B A pair of compare registers can be used to generate an output signal.

W 16-bit down counter, cycle and duty setting registers
H Interrupt at trigger, counter borrow and/or duty match
Programmable Pulse Genera- | m PWM operation and one-shot operation
tor B Internal prescaler allows 1, 1/4, 1/16, 1/64 of peripheral clock as counter clock and Reload timer overflow
as clock input

W Can be triggered by software or reload timer

B Can be clocked either from sub oscillator (devices with part number suffix “W”), main oscillator or from the
RC oscillator

m Facility to correct oscillation deviation of Sub clock or RC oscillator clock (clock calibration)
Real Time Clock B Read/write accessible second/minute/hour registers
B Can signal interrupts every half second/second/minute/hour/day

B Internal clock divider and prescaler provide exact 1s clock

W Edge sensitive or level sensitive

B Interrupt mask and pending bit per channel
External Interrupts . )
W Each available CAN channel RX has an external interrupt for wake-up

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

m Disabled after reset

B Once enabled, can not be disabled other than by reset.
Non Maskable Interrupt ) »
B Level high or level low sensitive

B Pin shared with external interrupt 0.

W 8-bit or 16-bit bidirectional data
W Up to 24-bit addresses

B 6 chip select signals

External bus interface B Multiplexed address/data lines
B Wait state request

B External bus master possible

W Timing programmable

Document Number: 002-04579 Rev. *A Page 3 of 109



f

=i
—
F—

r—4
-
-

g

GYPHESS

MB96340 Series

PERFORM

2. Block Diagram

Figure 1. Block diagram of MB96(F)34x

Document Number: 002-04579 Rev. *A

[1]: XOA, X1A only available on MB96(F)34xyWy
[2]: Flash B only available on MB96F34xCyy, MB96F34xHyy or MB96F34xTyy
Data Flash A only available on MB96F34xDyy or MB96F 34xFyy

[3]: CAN interfaces are not available on MB96(F)34xAyy or MB96(F)34xCyy
CAN1 is not available on MB96F345Dyy or MB96F345Fyy

[4]: Alarm comparator is not available on MB96F345Dyy or MB96F345Fyy

[5]: A/D converter reference voltage switch is not available on MB96F345Dyy or MB96F345Fyy
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Table 1: Pin Function description

Pin name Feature Description
RDY External bus External bus interface external wait state request input
RSTX Core Reset input
RXn CAN CAN interface n RX input
SCKn USART USART n serial clock input/output
SCKn_R USART Relocated USART n serial clock input/output
SCLn 12C I2C interface n clock I/O input/output
SDAnN 12C I2C interface n serial data /O input/output
SINn USART USART n serial data input
SINn_R USART Relocated USART n serial data input
SOTn USART USART n serial data output
SOTn_R USART Relocated USART n serial data output
TINNn Reload Timer Reload Timer n event input
TOTn Reload Timer Reload Timer n output
TTGn PPG Programmable Pulse Generator n trigger input
TXn CAN CAN interface n TX output
UBX External bus External Bus Interface Upper Byte select strobe output
Vee Supply Power supply
Vss Supply Power supply
WOT RTC Real Timer clock output
WRHX External bus External bus High byte write strobe output
WRLX/WRX External bus External bus Low byte / Word write strobe output
X0 Clock Oscillator input
X0A Clock Subclock Oscillator input (only for devices with suffix "W")
X1 Clock Oscillator output
X1A Clock Subclock Oscillator output (only for devices with suffix "W")

Document Number: 002-04579 Rev. *A

Page 12 of 109




4
:

Wy
fa

'

YPRESS MB96340 Series

PERFORM

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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10. Serial Programming Communication Interface

MB96340 Series

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

MB96F34x
Pin number Pin number Normal function
USART Number

LQFP-100 QFP-100
57 59 SINO
58 60 USARTO SOT0
59 61 SCKO
0 62 SIN1
61 63 USART1 SOT1
2 64 SCK1
- o4 SIN2
23 25 USART2 SOT2
” 26 SCK2
a5 87 SIN3
86 88 USART3 SOT3
a7 89 SCK3

Note: If a Flash programmer and its software needs to use a handshaking pin, Cypress suggests to the tool vendor
to support at least port PO0_1 on pin 76/78.1f handshaking is used by the tool but PO0_1 is not available in customer’s
application, Cypress suggests to the customer to check the tool manual or to contact the tool vendor for alternative

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

. Abbreviation Abbreviation

ERRES R e 8-bit access 16-bit access B
00004By ICU3 - Capture Register High IPCPH3 R
00004CH ICU4/ICU5 - Control Status Register ICS45 R/W
00004Dy ICU4/ICUS - Edge register ICE45 R/wW
00004Ey ICU4 - Capture Register Low IPCPL4 IPCP4 R
00004F ICU4 - Capture Register High IPCPH4 R
0000504 ICU5 - Capture Register Low IPCPL5 IPCP5 R
000051y ICUS5 - Capture Register High IPCPH5 R
000052y ICU6/ICU7 - Control Status Register ICS67 R/W
000053y ICU6/ICU7 - Edge register ICE67 R/wW
0000544 ICU6 - Capture Register Low IPCPL6 IPCP6 R
000055y ICUG6 - Capture Register High IPCPH6 R
0000564 ICU7 - Capture Register Low IPCPL7 IPCP7 R
000057y ICU7 - Capture Register High IPCPH7 R
000058y EXTINTO - External Interrupt Enable Register ENIRO R/W
000059y EXTINTO - External Interrupt Interrupt request Register EIRRO R/W
00005AH EXTINTO - External Interrupt Level Select Low ELVRLO ELVRO R/W
00005By EXTINTO - External Interrupt Level Select High ELVRHO R/W
00005CH EXTINT1 - External Interrupt Enable Register ENIR1 R/W
00005Dy EXTINT1 - External Interrupt Interrupt request Register EIRR1 R/W
00005EH EXTINT1 - External Interrupt Level Select Low ELVRL1 ELVR1 R/W
00005F EXTINT1 - External Interrupt Level Select High ELVRH1 R/W
000060y RLTO - Timer Control Status Register Low TMCSRLO TMCSRO R/W
000061y RLTO - Timer Control Status Register High TMCSRHO R/W
000062y RLTO - Reload Register - for writing TMRLRO w
000062y RLTO - Reload Register - for reading TMRO R
000063y RLTO - Reload Register - for writing w
000063y RLTO - Reload Register - for reading R
0000644 RLT1 - Timer Control Status Register Low TMCSRL1 TMCSR1 R/W
000065y RLT1 - Timer Control Status Register High TMCSRH1 R/W
0000664 RLT1 - Reload Register - for writing TMRLR1 w
0000664 RLT1 - Reload Register - for reading TMR1 R
000067y RLT1 - Reload Register - for writing 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
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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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
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
000473y I/0 Port PO7 - Extended Port Input Level Register EPILRO7 R/W
000474y I/0 Port P08 - Extended Port Input Level Register EPILRO8 R/W
000475y I/0 Port P09 - Extended Port Input Level Register EPILR0O9 R/W
000476y I/0 Port P10 - Extended Port Input Level Register EPILR10 R/W

000477-00047F | Reserved -
000480y 1/0 Port POO - Port Output Drive Register PODRO00 R/W
000481y I/0 Port P01 - Port Output Drive Register PODRO1 R/W
000482y I/0 Port P02 - Port Output Drive Register PODRO02 R/W
000483y I/0 Port P03 - Port Output Drive Register PODRO03 R/W
000484y I/0 Port P04 - Port Output Drive Register PODRO04 R/wW
000485y I/O Port P05 - Port Output Drive Register PODRO05 R/W
0004864 I/O Port P06 - Port Output Drive Register PODRO06 R/W
000487y I/O Port PO7 - Port Output Drive Register PODRO07 R/W
000488y I/O Port P08 - Port Output Drive Register PODRO08 R/W
000489y I/O Port P09 - Port Output Drive Register PODRO09 R/W
00048Ay I/O Port P10 - Port Output Drive Register PODR10 R/W

00048BH-00049By | Reserved -

00049CH I/O Port P08 - Port High Drive Register PHDRO8 R/W
00049Dy I/O Port P09 - Port High Drive Register PHDRO09 R/W
00049EH I/O Port P10 - Port High Drive Register PHDR10 R/W

00049F-0004A7 | Reserved -
0004A8y 1/0 Port POO - Pull-Up resistor Control Register PUCRO00 R/W
0004A9y 1/0 Port P01 - Pull-Up resistor Control Register PUCRO01 R/W

0004AAY 1/0 Port P02 - Pull-Up resistor Control Register PUCRO02 R/W
0004ABy 1/0 Port P03 - Pull-Up resistor Control Register PUCRO03 R/W
0004ACH 1/0 Port P04 - Pull-Up resistor Control Register PUCRO04 R/W
0004ADy 1/0 Port P05 - Pull-Up resistor Control Register PUCRO05 R/W
0004AEH 1/0 Port P06 - Pull-Up resistor Control Register PUCRO06 R/W
0004AF 1/0 Port PO7 - Pull-Up resistor Control Register PUCRO07 R/W
0004B0y 1/0 Port P08 - Pull-Up resistor Control Register PUCRO08 R/W
0004B1y 1/0 Port P09 - Pull-Up resistor Control Register PUCRO09 R/W
0004B2y 1/0 Port P10 - Pull-Up resistor Control Register PUCR10 R/W
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Table 4: 1/0 map MB96(F)34x

Address Register %?g[%‘gﬁﬂ:: ,f‘éig:f;’?gg;g Access
0004E3y RTC - Second Register WTSR R/wW
0004E4y RTC - Minutes WTMR R/W
0004E5y RTC - Hour WTHR R/W
0004E6y RTC - Timer Control Extended Register WTCER R/W
0004E7y RTC - Clock select register WTCKSR R/W
0004E8y RTC - Timer Control Register Low WTCRL WTCR R/W
0004E9y RTC - Timer Control Register High WTCRH R/W
0004EA CAL - Calibration unit Control register CUCR R/wW
0004EBy Reserved -
0004ECH CAL - Duration Timer Data Register Low CUTDL CUTD R/wW
0004EDy CAL - Duration Timer Data Register High CUTDH R/W
0004EEH CAL - Calibration Timer Register 2 Low CUTR2L CUTR2 R
0004EFy CAL - Calibration Timer Register 2 High CUTR2H R
0004F0y CAL - Calibration Timer Register 1 Low CUTR1L CUTR1 R
0004F 14 CAL - Calibration Timer Register 1 High CUTR1H R

0004F2,,-0004F9; | Reserved -
0004FAy RLT - Timer input select (for Cascading) TMISR R/W

0004FBy-00053Dy | Reserved -
00053Ey USART? - Serial Mode Register SMR7 R/W
00053F USART?7 - Serial Control Register SCR7 R/W
000540y USART? - Serial TX Register TDR7 W
000540y USART? - Serial RX Register RDR7 R
000541y USARTY7 - Serial Status Register SSR7 R/W
000542y USARTY7 - Ext. Control/Com. Register ECCR7 R/W
000543 USART? - Ext. Status Com. Register ESCR7 R/W
0005444 USARTY7 - Baud Rate Generator Register Low BGRL7 BGR7 R/W
000545y USARTY7 - Baud Rate Generator Register High BGRH7 R/W
0005464 USARTY7 - Extended Serial Interrupt Register ESIR7 R/W
000547y Reserved -
000548 USARTS - Serial Mode Register SMR8 R/W
000549y USARTS - Serial Control Register SCR8 R/W
00054A USARTS - Serial TX Register TDR8 W
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
00058Dy PPG10 - Duty cycle register w
00058Ey PPG10 - Control status register Low PCNL10 PCN10 R/wW
00058F PPG10 - Control status register High PCNH10 R/W
000590y PPG11 - Timer register PTMR11 R
000591y PPG11 - Timer register R
000592y PPG11 - Period setting register PCSR11 w
000593y PPG11 - Period setting register w
000594 PPG11 - Duty cycle register PDUT11 w
000595y PPG11 - Duty cycle register w
000596y PPG11 - Control status register Low PCNL11 PCN11 R/W
000597y PPG11 - Control status register High PCNH11 R/W
000598y PPG15-PPG12 - General Control register 1 Low GCN1L3 GCN13 R/W
000599y PPG15-PPG12 - General Control register 1 High GCN1H3 R/W
00059AH PPG15-PPG12 - General Control register 2 Low GCN2L3 GCN23 R/W
00059By PPG15-PPG12 - General Control register 2 High GCN2H3 R/W
00059CH PPG12 - Timer register PTMR12 R
00059Dy PPG12 - Timer register R
00059E PPG12 - Period setting register PCSR12 w
00059F PPG12 - Period setting register w
0005A04 PPG12 - Duty cycle register PDUT12 w
0005A1Y PPG12 - Duty cycle register w
0005A2y PPG12 - Control status register Low PCNL12 PCN12 R/W
0005A3y PPG12 - Control status register High PCNH12 R/W
0005A4 PPG13 - Timer register PTMR13 R
0005A5y PPG13 - Timer register R
0005A6H PPG13 - Period setting register PCSR13 w
0005A7y PPG13 - Period setting register w
0005A8y PPG13 - Duty cycle register PDUT13 w
0005A9y PPG13 - Duty cycle register w
0005AAY PPG13 - Control status register Low PCNL13 PCN13 R/W
0005ABy PPG13 - Control status register High PCNH13 R/W
0005ACH PPG14 - Timer register PTMR14 R
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0006EBY External Bus - Area configuration register 5 High EACH5 R/W
0006ECH External Bus - Area select register 2 EAS2 R/W
0006EDy External Bus - Area select register 3 EAS3 R/W
0006EEH External Bus - Area select register 4 EAS4 R/W
0006EFy External Bus - Area select register 5 EAS5 R/W
0006F0y External Bus - Mode register EBM R/W
0006F 14 External Bus - Clock and Function register EBCF R/wW
0006F2, External Bus - Address output enable register 0 EBAEO R/W
0006F 34 External Bus - Address output enable register 1 EBAE1 R/W
0006F4 External Bus - Address output enable register 2 EBAE2 R/W
0006F54 External Bus - Control signal register EBCS R/W
0006F6-0006FF | Reserved -
000700y CANO - Control register Low CTRLRLO CTRLRO R/W
000701y CANO - Control register High (reserved) CTRLRHO R
000702y CANO - Status register Low STATRLO STATRO R/W
000703y CANO - Status register High (reserved) STATRHO R
0007044 CANO - Error Counter Low (Transmit) ERRCNTLO ERRCNTO R
000705y CANO - Error Counter High (Receive) ERRCNTHO R
000706y CANO - Bit Timing Register Low BTRLO BTRO R/W
000707y CANO - Bit Timing Register High BTRHO R/W
000708y CANO - Interrupt Register Low INTRLO INTRO R
000709y CANO - Interrupt Register High INTRHO R
00070AH CANO - Test Register Low TESTRLO TESTRO R/W
00070By CANO - Test Register High (reserved) TESTRHO R
00070CH CANO - BRP Extension register Low BRPERLO BRPERO R/W
00070Dy CANO - BRP Extension register High (reserved) BRPERHO0 R
00070EH{-00070F | Reserved -
000710y CANO - IF1 Command request register Low IF1CREQLO IF1CREQO R/W
000711y CANO - IF1 Command request register High IF1CREQHO R/W
000712y CANO - IF1 Command Mask register Low IF1CMSKLO IF1CMSKO R/W
000713y CANO - IF1 Command Mask register High (reserved) IF1CMSKHO R
000714y CANO - IF1 Mask 1 Register Low IF1IMSK1LO IF1IMSK10 R/W
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14.4 AC Characteristics

14.4.1 Source Clock timing
(Ta =-40°C to 125°C, Ve = AV = 3.0V to 5.5V, Vgg = AVgg = 0V)

. Value .
Parameter Symbol Pin : Unit Remarks
Min Typ Max
3 - 16 MHz | When using a crystal oscillator, PLL off
_ When using an opposite phase external clock,
Clock frequency fc X0, X1 0 16 MHz | b | of
) When using a crystal oscillator or opposite phase
3.5 16 MHz external clock, PLL on
When using a single phase external clock in “Fast
0 - 56 MHz | Clock Input mode” (not available in
MB96F34xY/R/AxA), PLL off
Clock frequency frc X0
When using a single phase external clock in “Fast
3.5 - 56 MHz | Clock Input mode” (not available in
MB96F34xY/R/AxA), PLL on
32 32.768 100 kHz | When using an oscillation circuit
X0A, X1A
Clock frequency foL 0 - 100 kHz | When using an opposite phase external clock
XO0A 0 - 50 kHz | When using a single phase external clock
50 100 200 kHz | When using slow frequency of RC oscillator
Clock frequency fer -
1 2 4 MHz | When using fast frequency of RC oscillator
PLL Clock frequency | foikvco - 64 - 200 | MHz (Pc?[?\'}‘c‘;eg)v CO output frequency of PLL
PLL Phase Jitter Tpskew - - - +5 ns | For CLKMC (PLL input clock) >4MHz
\';ifé‘tir: clock pulse Pwh: PwL X0,X1 8 - - ns | Duty ratio is about 30% to 70%
Input clock pulse |y Py | X0AXIA | 5 - - s
toyl
X0
PwH PwL
tovie
XO0A
Pwh PwLL
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14.4.13 12C Timing

(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5'5V’VSS = AVSS =0V)

Standard-mode | Fast-model4!
Parameter Symbol Condition Unit
Min Max Min Max
SCL clock frequency fscL 0 100 0 400 kHz
Hold time (repeated) START condition SDA|—SCL— tHDsTA 4.0 - 0.6 - us
“L” width of the SCL clock tLow 4.7 - 1.3 - us
“H” width of the SCL clock tHiGH 4.0 - 0.6 - us
Set-up time for a repeated START condition t R =1.7 kQ, 47 ) 06 ) s
SCL|—SDA? SUSTA C=50 pF[” i
Data hold timeSCL1—SDA1] tHoDAT 0 3.452 0 0981 | s
Data set-up timeSDA?1|—SCL1 tsuDAT 250 - 100 - ns
Set-up time for STOP conditionSCL1—SDA? tsusto 4.0 - 0.6 - us
Bus free time between a STOP and START condition tsus 4.7 - 1.3 - us

[1] : R,C: Pull-up resistor and load capacitor of the SCL and SDA lines.
[2]: The maximum typpat have only to be met if the device does not stretch the “L” width (t, o) of the SCL signal.

[3] : A Fast-mode I12C-bus device can be used in a Standard-mode I°C-bus system, but the requirement tsupat= 250 ns must then
be met.

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

\ ]
SDA
I y I v
» < b —» | —» [
tLow B tsupar il | | tHDSTA r teus
SCL { \ / \
t
—P < %‘ 4 — | tHiGH|€— [ —» —
tHDSTA tHDDAT tsusta tsusTo
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14.5 Analog Digital Converter

(Ta =-40 °C to +125 °C, 3.0 V < AVRH - AVRL, V¢ = AV¢e = 3.0V to 5.5V, Vgg = AVgg = 0V)

channels

. Value .
Parameter Symbol | Pin : Unit Remarks
Min Typ Max
Resolution - - - - 10 bit
Total error - - -3 - +3 LSB
Nonlinearity error - - -2.5 - +2.5 LSB
Differential nonlinearity error - - -1.9 - +1.9 LSB
Zero reading voltage Vot ANn | AVRL-1.5LSB | AVRL+0.5LSB | AVRL +2.5LSB \%
Full scale reading voltage VEsT ANn |AVRH-3.5LSB|AVRH-1.5LSB | AVRH + 0.5 LSB \
1.0 - 16,500 us |45V <AV <55V
Compare time - -
2.0 - - us 3.0V< AVCC <4.5V
05 - - HS 45V < AVCC < 55V
Sampling time - -
1.2 - - us |3.0V<AVee <4.5V
Analog port input curren IAIN ANn -3 - +3 pA AVss, AVRL <V < AVcc,
AVRH
Tao=25°C, AVgs, AVRL <V, <
-1 - 1 WA | AVGe, AVRH
Analog port input curren IAIN ANn
Ta=125°C,AVgs, AVRL <V,
-3 - +3 WA <AVee, AVRH
Analog input voltage range VaIN ANnN AVRL - AVRH \
AVRH/
AVRH | AVRH 0.75 AVcc - AVcc \Y
Reference voltage range 2
AVRL AVRL AVgg - 0.25 AVc Y
Ia AVce - 25 5 mA | A/D Converter active
Power supply current
IAH AVce - - 5 pA | A/D Converter not operated
Ir '?‘A\//%':/ - 0.7 1 mA | A/D Converter active
Reference voltage current
I AVRH/ - - 5 A | A/D Converter not operated
RH AVRL W p
Offset between input _ ANN _ _ 4 LSB

Note: The accuracy gets worse as |AVRH - AVRL| becomes smaller.
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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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Table 6: Used settings

Selected Source

Mode Clock Clock/Regulator Settings
Run mode PLL CLKS1 = CLKS2 = CLKB = CLKP1 = 56 MHz

CLKP2 =28 MHz
Regulator in High Power Mode
Core Voltage =1.9V

Main osc. CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 4 MHz
Regulator in High Power Mode
Core Voltage = 1.8 V

RC clock fast CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 2 MHz
Regulator in High Power Mode
Core Voltage = 1.8V

RC clock slow CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 100 kHz
Regulator in High Power Mode
Core Voltage = 1.8V

Sub osc. CLKS1 = CLKS2 = CLKB = CLKP1 = CLKP2 = 32 kHz
Regulator in Low Power Mode A
Core Voltage = 1.8 V

Sleep mode PLL CLKS1 = CLKS2 = CLKP1 = 56 MHz

CLKP2 = 28 MHz
(CLKB is stopped in this mode)
Regulator in High Power Mode
Core Voltage =1.9V

Main osc. CLKS1 = CLKS2 = CLKP1 = CLKP2 = 4 MHz

(CLKB is stopped in this mode)
Regulator in High Power Mode
Core Voltage = 1.8 V

RC clock fast

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 2 MHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

RC clock slow

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 100 kHz
(CLKB is stopped in this mode)

Regulator in High Power Mode

Core Voltage = 1.8 V

Sub osc.

CLKS1 = CLKS2 = CLKP1 = CLKP2 = 32 kHz
(CLKB is stopped in this mode)

Regulator in Low Power Mode A

Core Voltage = 1.8 V
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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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20. Main Changes in this Edition

Page Section

Change Results

Electrical Characteristics

89
14.5. Analog Digital Converter

Corrected "Value" and "Unit" of Zero reading voltage.
(AVRL-1.5—> AVRL-1.5LSB

AVRL + 0.5 > AVRL +0.5LSB

AVRL +2.5 > AVRL +2.5LSB

LSB -» V)
Corrected "Value" and "Unit" of Full scale reading voltage.

(AVRH - 3.5 - AVRH - 3.5 LSB
AVRH-15— AVRH -1.5LSB
AVRH + 0.5 > AVRH +0.5LSB

LSB - V)
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