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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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[1]: These devices are under development and specification is preliminary. These products under development may change its 
specification without notice.

I2C 2 channels 2 channels

A/D Converter 40 channels 24 channels

A/D Converter Reference Voltage 
switch

yes yes (except MB96F345Dyy or MB96F345Fyy)

16-bit Reload Timer
6 channels + 1 

channel (for PPG)
4 channels + 1 channel (for PPG)

16-bit Free-Running Timer 4 channels 2 channels

16-bit Output Compare 12 channels 8 channels

16-bit Input Capture 12 channels 8 channels

16-bit Programmable Pulse 
Generator

20 channels 16 channels

CAN Interface 5 channels
MB96(F)34xAyy or MB96(F)34xCyy: no

MB96F345Dyy or MB96F345Fyy: 1 channel
others: 2 channels

External Interrupts 16 channels

Non-Maskable Interrupt 1 channel

Real Time Clock 1

I/O Ports 136 80 for part number with suffix "W", 82 for part number with suffix "S"

Alarm comparator
2 channels MB96F345Dyy or MB96F345Fyy: no

others: 2 channels

External bus interface Yes Yes (multiplexed address/data)

Chip select 6 signals

Clock output function 2 channels

Low voltage reset Yes

On-chip RC-oscillator Yes

Features MB96V300B MB96(F)34x
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2. Block Diagram
Figure 1.  Block diagram of MB96(F)34x
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PPG0 ... PPG15

TTG0 ... TTG15
I/O Timer 1
ICU 4/5/6/7
OCU 4/5/6/7

FRCK1
IN4 ... IN7

OUT4 ... OUT7

16FX
CPU

Interrupt
Controller

Clock &
Mode Controller

Flash
Memory A

Memory Patch
Unit

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

External Bus
Interface

LBX, UBX
CS0 ... CS5

NMI, NMI_R

[2]: Flash B only available on MB96F34xCyy, MB96F34xHyy or MB96F34xTyy

INT0_R ... INT2_R

INT3_R1

CKOT0, CKOT1
CKOTX0, CKOTX1

X0, X1
X0A, X1A [1]

RSTX
MD0...MD2

INT4_R, INT5_R
INT7_R ... INT15_R

[1]: X0A, X1A only available on MB96(F)34xyWy

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

RLT6

     Data Flash A only available on MB96F34xDyy or MB96F34xFyy

     CAN1 is not available on MB96F345Dyy or MB96F345Fyy

[4]: Alarm comparator is not available on MB96F345Dyy or MB96F345Fyy
[5]: A/D converter reference voltage switch is not available on MB96F345Dyy or MB96F345Fyy
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5. Pin Circuit Type

[1]: Please refer to “ I/O Circuit Type” for details on the I/O circuit types
[2]: Devices with suffix ”W”
[3]: Devices without suffix ”W”

Table 2: Pin circuit types 

FPT-100P-M20 FPT-100P-M22

Pin no.
Circuit

 type [1] Pin no.
Circuit

 type [1]

1-10 H 1-12 H

11,12 B [2] 13, 14 B [2]

11,12 H [3] 13, 14 H [3]

13,14 Supply 15,16 Supply

15 F 17 F

16,17 H 18,19 H

18-21 N 20-23 N

22-29 I 24-31 I

30 Supply 32 Supply

31-32 G 33-34 G

33 Supply 35 Supply

34 to 41 I 36 to 43 I

42 Supply 44 Supply

43 to 48 I 45 to 50 I

49 to 51 C 51 to 53 C

52 E 54 E

53 to 54 I 55 to 56 I

55 to 62 H 57 to 64 H

63, 64 Supply 65, 66 Supply

65 to 87 H 67 to 89 H

88,89 Supply 90, 91 Supply

90, 91 A 92, 93 A

92-100 H 94 to 100 H
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I ■ CMOS level output (programmable IOL = 5mA, IOH = -5mA 
and IOL = 2mA, IOH = -2mA)

■ 2 different CMOS hysteresis inputs with input shutdown 
function *

■ Automotive input with input shutdown function

■ TTL input with input shutdown function *

■ Programmable pull-up resistor: 50k approx.

■ Analog input

*MB96F345Dyy or MB96F345Fyy: Only Automotive input 
and CMOS hysteresis input (0.7/0.3) are supported

N ■ CMOS level output (IOL = 3mA, IOH = -3mA)

■ 2 different CMOS hysteresis inputs with input shutdown 
function *

■ Automotive input with input shutdown function

■ TTL input with input shutdown function *

■ Programmable pull-up resistor: 50k approx.

*MB96F345Dyy or MB96F345Fyy: Only Automotive input 
and CMOS hysteresis input (0.7/0.3) are supported

Type Circuit Remarks

R

Hysteresis input

Hysteresis input

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown

Pull-up control

Pout

Nout

Automotive input

TTL input

Analog input

Pout

pull-up control

Nout

R

Hysteresis input

Automotive input

TTL input

Hysteresis input

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown

Standby control 
for input shutdown
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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

000040H ICU0/ICU1 - Control Status Register ICS01 R/W

000041H ICU0/ICU1 - Edge register ICE01 R/W

000042H ICU0 - Capture Register Low IPCPL0 IPCP0 R

000043H ICU0 - Capture Register High IPCPH0 R

000044H ICU1 - Capture Register Low IPCPL1 IPCP1 R

000045H ICU1 - Capture Register High IPCPH1 R

000046H ICU2/ICU3 - Control Status Register ICS23 R/W

000047H ICU2/ICU3 - Edge register ICE23 R/W

000048H ICU2 - Capture Register Low IPCPL2 IPCP2 R

000049H ICU2 - Capture Register High IPCPH2 R

00004AH ICU3 - Capture Register Low IPCPL3 IPCP3 R

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000081H PPG1 - Timer register R

000082H PPG1 - Period setting register PCSR1 W

000083H PPG1 - Period setting register W

000084H PPG1 - Duty cycle register PDUT1 W

000085H PPG1 - Duty cycle register W

000086H PPG1 - Control status register Low PCNL1 PCN1 R/W

000087H PPG1 - Control status register High PCNH1 R/W

000088H PPG2 - Timer register PTMR2 R

000089H PPG2 - Timer register R

00008AH PPG2 - Period setting register PCSR2 W

00008BH PPG2 - Period setting register W

00008CH PPG2 - Duty cycle register PDUT2 W

00008DH PPG2 - Duty cycle register W

00008EH PPG2 - Control status register Low PCNL2 PCN2 R/W

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

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000114H DMA2 - I/O register address pointer low byte IOAL2 IOA2 R/W

000115H DMA2 - I/O register address pointer high byte IOAH2 R/W

000116H DMA2 - Data counter low byte DCTL2 DCT2 R/W

000117H DMA2 - Data counter high byte DCTH2 R/W

000118H DMA3 - Buffer address pointer low byte BAPL3 R/W

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-00017FH Reserved -

000180H-00037FH CPU - General Purpose registers (RAM access) GPR_RAM R/W

000380H DMA0 - Interrupt select DISEL0 R/W

000381H DMA1 - Interrupt select DISEL1 R/W

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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0004B3H-0004BBH Reserved -

0004BCH I/O Port P00 - External Pin State Register EPSR00 R

0004BDH I/O Port P01 - External Pin State Register EPSR01 R

0004BEH I/O Port P02 - External Pin State Register EPSR02 R

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-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

0004DEH Peripheral Resource Relocation Register 8 PRRR8 R/W

0004DFH Peripheral Resource Relocation Register 9 PRRR9 R/W

0004E0H RTC - Sub Second Register L WTBRL0 WTBR0 R/W

0004E1H RTC - Sub Second Register M WTBRH0 R/W

0004E2H RTC - Sub-Second Register H WTBR1 R/W

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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0004E3H RTC - Second Register WTSR R/W

0004E4H RTC - Minutes WTMR R/W

0004E5H RTC - Hour WTHR R/W

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

0004E7H RTC - Clock select register WTCKSR R/W

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

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

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

0004EBH Reserved -

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

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

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

0004EFH CAL - Calibration Timer Register 2 High CUTR2H R

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

0004F1H CAL - Calibration Timer Register 1 High CUTR1H R

0004F2H-0004F9H Reserved -

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

0004FBH-00053DH Reserved -

00053EH USART7 - Serial Mode Register SMR7 R/W

00053FH USART7 - Serial Control Register SCR7 R/W

000540H USART7 - Serial TX Register TDR7 W

000540H USART7 - Serial RX Register RDR7 R

000541H USART7 - Serial Status Register SSR7 R/W

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

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

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

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

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

000547H Reserved -

000548H USART8 - Serial Mode Register SMR8 R/W

000549H USART8 - Serial Control Register SCR8 R/W

00054AH USART8 - Serial TX Register TDR8 W

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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00054AH USART8 - Serial RX Register RDR8 R

00054BH USART8 - Serial Status Register SSR8 R/W

00054CH USART8 - Ext. Control/Com. Register ECCR8 R/W

00054DH USART8 - Ext. Status Com. Register ESCR8 R/W

00054EH USART8 - Baud Rate Generator Register Low BGRL8 BGR8 R/W

00054FH USART8 - Baud Rate Generator Register High BGRH8 R/W

000550H USART8 - Extended Serial Interrupt Register ESIR8 R/W

000551H Reserved -

000552H USART9 - Serial Mode Register SMR9 R/W

000553H USART9 - Serial Control Register SCR9 R/W

000554H USART9 - Serial TX Register TDR9 W

000554H USART9 - Serial RX Register RDR9 R

000555H USART9 - Serial Status Register SSR9 R/W

000556H USART9 - Ext. Control/Com. Register ECCR9 R/W

000557H USART9 - Ext. Status Com. Register ESCR9 R/W

000558H USART9 - Baud Rate Generator Register Low BGRL9 BGR9 R/W

000559H USART9 - Baud Rate Generator Register High BGRH9 R/W

00055AH USART9 - Extended Serial Interrupt Register ESIR9 R/W

00055BH-00055FH Reserved -

000560H ALARM0 - Control Status Register ACSR0 R/W

000561H ALARM0 - Extended Control Status Register AECSR0 R/W

000562H ALARM1 - Control Status Register ACSR1 R/W

000563H ALARM1 - Extended Control Status Register AECSR1 R/W

000564H PPG6 - Timer register PTMR6 R

000565H PPG6 - Timer register R

000566H PPG6 - Period setting register PCSR6 W

000567H PPG6 - Period setting register W

000568H PPG6 - Duty cycle register PDUT6 W

000569H PPG6 - Duty cycle register W

00056AH PPG6 - Control status register Low PCNL6 PCN6 R/W

00056BH PPG6 - Control status register High PCNH6 R/W

00056CH PPG7 - Timer register PTMR7 R

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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000801H CAN1 - Control register High (reserved) CTRLRH1 R

000802H CAN1 - Status register Low STATRL1 STATR1 R/W

000803H CAN1 - Status register High (reserved) STATRH1 R

000804H CAN1 - Error Counter Low (Transmit) ERRCNTL1 ERRCNT1 R

000805H CAN1 - Error Counter High (Receive) ERRCNTH1 R

000806H CAN1 - Bit Timing Register Low BTRL1 BTR1 R/W

000807H CAN1 - Bit Timing Register High BTRH1 R/W

000808H CAN1 - Interrupt Register Low INTRL1 INTR1 R

000809H CAN1 - Interrupt Register High INTRH1 R

00080AH CAN1 - Test Register Low TESTRL1 TESTR1 R/W

00080BH CAN1 - Test Register High (reserved) TESTRH1 R

00080CH CAN1 - BRP Extension register Low BRPERL1 BRPER1 R/W

00080DH CAN1 - BRP Extension register High (reserved) BRPERH1 R

00080EH-00080FH Reserved -

000810H CAN1 - IF1 Command request register Low IF1CREQL1 IF1CREQ1 R/W

000811H CAN1 - IF1 Command request register High IF1CREQH1 R/W

000812H CAN1 - IF1 Command Mask register Low IF1CMSKL1 IF1CMSK1 R/W

000813H CAN1 - IF1 Command Mask register High (reserved) IF1CMSKH1 R

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

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

Address Register Abbreviation 
8-bit access

Abbreviation 
16-bit access Access
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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

■ Serial communication

■ Handling of Data Flash

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: 
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Power supply 
current in Run 
modes[1]

ICCRCH

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

(CLKMC, CLKPLL and CLKSC stopped)

+25°C 2.9 4

mA Flash devices at 1 Flash wait 
state

+125°C 3.5 6.5

+25°C 1.7 2.7

mA MB96345/346 at 1 ROM wait 
state

+125°C 2.3 4.7

ICCRCL

RC Run mode with CLKS1/2 = CLKB = 
CLKP1/2 = 100kHz,

SMCR:LPMS = 0

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

+25°C 0.4 0.6

mA MB96F346/F347/F348 at 1 
Flash wait state

+125°C 0.9 3.5

+25°C 0.18 0.3

mA MB96F345 at 1 Flash wait state

+125°C 0.68 3.3

+25°C 0.4 0.6

mA MB96345/346 at 1 ROM wait 
state

+125°C 0.9 2.4

RC Run mode with CLKS1/2 = CLKB = 
CLKP1/2 = 100kHz,

SMCR:LPMS = 1

(CLKMC, CLKPLL and CLKSC stopped. 
Voltage regulator in low power mode, no 

Flash programming/erasing allowed)

+25°C 0.15 0.25

mA Flash devices at 1 Flash wait 
state

+125°C 0.65 3.2

+25°C 0.15 0.25

mA MB96345/346 at 1 ROM wait 
state

+125°C 0.65 2.1

ICCSUB

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

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

+25°C 0.1 0.2

mA Flash devices at 1 Flash wait 
state

+125°C 0.6 3

+25°C 0.1 0.2

mA MB96345/346 at 1 ROM wait 
state

+125°C 0.6 2

(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
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Power supply 

current in Sleep 
modes[1]

ICCSPLL

PLL Sleep mode with CLKS1/2 = 48MHz, 
CLKP1/2 = 24MHz

(CLKRC and CLKSC stopped. Core volt-
age at 1.9V)

+25°C 9 10.5

mA Flash devices

+125°C 9.7 13

+25°C 8 9.5

mA MB96345/346

+125°C 8.7 11.5

PLL Sleep mode with CLKS1/2 = 
CLKP1= 56MHz, CLKP2 = 28MHz

(CLKRC and CLKSC stopped. Core volt-
age at 1.9V)

+25°C 14 15.5

mA MB96F346/F347/F348

+125°C 14.8 18

+25°C 13.5 15

mA MB96345/346

+125°C 14.3 17

PLL Sleep mode with CLKS1/2 = 72MHz, 
CLKP1 = 36MHz,
CLKP2 = 18MHz

(CLKRC and CLKSC stopped. Core volt-
age at 1.9V)

+25°C 10.5 12

mA MB96F346/F347/F348Y/R/Ayy

+125°C 11.3 14.5

PLL Sleep mode with CLKS1/2 = 80MHz, 
CLKP1 = 40MHz,
CLKP2 = 20MHz

(CLKRC and CLKSC stopped. Core volt-
age at 1.9V)

+25°C TBD TBD

mA MB96F345

+125°C TBD TBD

PLL Sleep mode with CLKS1/2 = 96MHz, 
CLKP1= 48MHz,
CLKP2 = 24MHz

(CLKRC and CLKSC stopped. Core volt-
age at 1.9V)

+25°C 15 16.5

mA MB96F348T/H/CyB/C

+125°C 15.8 19

+25°C 14 15.5

mA MB96345/346

+125°C 14.8 17.5

ICCSMAIN

Main Sleep mode with CLKS1/2 = 
CLKP1/2 = 4MHz

(CLKPLL, CLKSC and CLKRC stopped)

+25°C 1.5 1.8

mA Flash devices

+125°C 2 4.5

+25°C 1.5 1.8

mA MB96345/346

+125°C 2 3.8

(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
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Power supply 

current in Timer 
modes[1]

ICCTRCL

RC Timer mode with CLKRC = 100kHz,
SMCR:LPMSS = 0

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

+25°C 0.3 0.45

mA MB96F346/F347/F348

+125°C 0.8 3.2

+25°C 0.08 0.15

mA MB96F345

+125°C 0.58 2.95

+25°C 0.3 0.45

mA MB96345/346

+125°C 0.8 2.2

RC Timer mode with CLKRC = 100kHz,
SMCR:LPMSS = 1

(CLKMC, CLKPLL and CLKSC stopped. 
Voltage regulator in low power mode)

+25°C 0.05 0.1

mA Flash devices

+125°C 0.55 2.85

+25°C 0.05 0.1

mA MB96345/346

+125°C 0.55 1.85

ICCTSUB
Sub Timer mode with CLKSC = 32kHz

(CLKMC, CLKPLL and CLKRC stopped)

+25°C 0.03 0.1

mA Flash devices

+125°C 0.53 2.85

+25°C 0.03 0.1

mA MB96345/346

+125°C 0.53 1.85

Power supply 

current in Stop 
Mode

ICCH

VRCR:LPMB[2:0] = 110B

(Core voltage at 1.8V)

+25°C 0.02 0.08

mA Flash devices

+125°C 0.52 2.8

+25°C 0.02 0.08

mA MB96345/346

+125°C 0.52 1.8

VRCR:LPMB[2:0] = 000B

(Core voltage at 1.2V)

+25°C 0.015 0.06

mA Flash devices

+125°C 0.4 2.3

+25°C 0.015 0.06

mA MB96345/346

+125°C 0.4 1.4

Power supply 

current for active 
Low Voltage 

detector

ICCLVD
Low voltage detector enabled 

(RCR:LVDE = 1)

- 5 10 A
MB96F345

Must be added to all current 
above

+25°C 90 140

A
Other devices

Must be added to all current 
above+125°C 100 150

(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
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14.4.4 Power On Reset timing

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

Parameter Symbol Pin
Value

Unit Remarks
Min Typ Max

Power on rise time tR Vcc 0.05 - 30 ms

Power off time tOFF Vcc 1 - - ms

0.2 V

tR

2.7V

tOFF

0.2 V 0.2 V

If the power supply is changed too rapidly, a power-on reset may occur.
We recommend a smooth startup by restraining voltages when changing the
power supply voltage during operation, as shown in the figure below.

3 V

VCC

VCC

Rising edge of 50 mV/ms
maximum is allowed
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14.4.7 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

tCHAV
A[23:16], ECLK -

-15 15
ns

tCLAV -15 15

tCLADV
AD[15:0], ECLK -

-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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14.4.12 USART timing
WARNING: 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.

Notes:

■ AC characteristic in CLK synchronized mode.

■ CL is the load capacity value of pins when testing.

■ Depending on the used machine clock frequency, the maximum possible baud rate can be limited by some parameters. These 
parameters are shown in “MB96300 Super series HARDWARE MANUAL”.

■ tCLKP1 is the cycle time of the peripheral clock 1 (CLKP1), Unit : ns

[1]: Parameter N depends on tSCYCI and can be calculated as follows:

■ if tSCYCI = 2*k*tCLKP1, then N = k, where k is an integer > 2

■ if tSCYCI = (2*k+1)*tCLKP1, then N = k+1, where k is an integer > 1

Examples:

(TA = -40°C to 125°C, VCC = 3.0V to 5.5V, VSS = AVSS = 0V, IOdrive = 5mA, CL = 50pF)

Parameter Symbol Pin Condition
VCC = AVCC= 4.5V to 5.5V VCC = AVCC= 3.0V to 4.5V

Unit
Min Max Min Max

Serial clock cycle time tSCYCI SCKn

Internal Shift 
Clock Mode

4 tCLKP1 - 4 tCLKP1 - ns

SCK ↓→ SOT delay time tSLOVI
SCKn, 
SOTn

-20 20 -30 30 ns

SOT → SCK ↑ delay time tOVSHI
SCKn, 
SOTn

N*tCLKP1 - 20 [1] - N*tCLKP1 - 30 [1] - ns

Valid SIN → SCK ↑ tIVSHI
SCKn,
SINn

tCLKP1 + 45 - tCLKP1 + 55 - ns

SCK ↑→ Valid SIN hold time tSHIXI
SCKn,
SINn

0 - 0 - ns

Serial clock “L” pulse width tSLSHE SCKn

External Shift 
Clock Mode

tCLKP1 + 10 - tCLKP1 + 10 - ns

Serial clock “H” pulse width tSHSLE SCKn tCLKP1 + 10 - tCLKP1 + 10 - ns

SCK ↓→ SOT delay time tSLOVE
SCKn, 
SOTn

- 2 tCLKP1 + 45 - 2 tCLKP1 + 55 ns

Valid SIN → SCK ↑ tIVSHE
SCKn, 
SINn

tCLKP1/2 + 10 - tCLKP1/2 + 10 - ns

SCK ↑→ Valid SIN hold time tSHIXE
SCKn, 
SINn

tCLKP1 + 10 - tCLKP1 + 10 - ns

SCK fall time tFE SCKn - 20 - 20 ns

SCK rise time tRE SCKn - 20 - 20 ns

tSCYCI N

4*tCLKP1 2

5*tCLKP1, 3

7*tCLKP1, 4

... ...
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14.5.2 Notes on A/D Converter Section

■ About the external impedance of the analog input and the sampling time of the A/D converter (with sample and hold circuit):

If the external impedance is too high to keep sufficient sampling time, the analog voltage charged to the internal sample and hold
capacitor is insufficient, adversely affecting A/D conversion precision.

To satisfy the A/D conversion precision standard, the relationship between the external impedance and minimum sampling time must
be considered and then either the resistor value and operating frequency must be adjusted or the external impedance must be
decreased so that the sampling time (Tsamp) is longer than the minimum value. Usually, this value is set to 7where= RC. If the
external input resistance (Rext) connected to the analog input is included, the sampling time is expressed as follows:

Tsamp [min] = 7 (Rext + 2.6k) C for 4.5 AVcc 5.5 

Tsamp [min] = 7 (Rext + 12.1k) C for 3.0 AVcc 4.5

If the sampling time cannot be sufficient, connect a capacitor of about 0.1 F to the analog input pin.

■ About the error

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

Analog input circuit model:

Comparator

Sampling switch

R

C
Analog input

Reference value: 
C = 8.5 pF (Max)
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14.6 Alarm Comparator

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

Parameter Symbol Pin
Value

Unit Remarks
Min Typ Max

Power supply current

IA5ALMF

AVCC

- 25 45 A
Alarm comparator 

enabled in fast mode 
(one channel)

IA5ALMS - 7 13 A
Alarm comparator 

enabled in slow mode 
(one channel)

IA5ALMH - - 5 A Alarm comparator 
disabled

ALARM pin input current IALIN

ALARM0, 
ALARM1

-1 - +1 A TA = 25 °C

-3 - +3 A TA = 125 °C

ALARM pin input voltage 
range

VALIN 0 - AVCC V

External low threshold 
high->low transition

VEVTL(H->L) 0.36 * AVCC -0.25 0.36 * AVCC -0.1 - V

INTREF = 0

External low threshold 
low->high transition

VEVTL(L->H) - 0.36 * AVCC +0.1 0.36 * AVCC +0.25 V

External high threshold 
high->low transition

VEVTH(H->L) 0.78 * AVCC -0.25 0.78 * AVCC -0.1 - V

External high threshold 
low->high transition

VEVTH(L->H) 0.78 * AVCC +0.1 0.78 * AVCC +0.25 V

Internal low threshold 
high->low transition

VIVTL(H->L) 0.9 1.1 - V

INTREF = 1

Internal low threshold 
low->high transition

VIVTL(L->H) - 1.3 1.55 V

Internal high threshold 
high->low transition

VIVTH(H->L) 2.2 2.4 - V

Internal high threshold 
low->high transition

VIVTH(L->H) - 2.6 2.85 V

Switching hysteresis VHYS 50 - 300 mV

Comparison time
tCOMPF - 0.1 1 s CMD = 1 (fast)

tCOMPS - 1 10 s CMD = 0 (slow)

Power-up stabilization 
time after enabling alarm 
comparator

tPD - 1 5 ms Threshold levels 
specified above are not 
guaranteed within this 
timeSlow/Fast mode transition 

time
tCMD - 100 500 s


