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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, 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-BQFP

100-PQFP (14x20)
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Feature

Description

Alarm comparator

B Monitors an external voltage and generates an interrupt in case of a voltage lower or higher than the defined
thresholds

B Threshold voltages defined externally or generated internally
B Status is readable, interrupts can be masked separately

m Virtually all external pins can be used as general purpose /O
B All push-pull outputs (except when used as 12C SDA/SCL line)
M Bit-wise programmable as input/output or peripheral signal

B Bit-wise programmable input enable

Vo Ports B Bit-wise programmabile input levels: Automotive / CMOS-Schmitt trigger / TTL (TTL levels not supported
by all devices)
M Bit-wise programmable pull-up resistor
M Bit-wise programmable output driving strength for EMI optimization
Packages m 100-pin plastic QFP and LQFP

Flash Memory

W Supports automatic programming, Embedded Algorithm
W Write/Erase/Erase-Suspend/Resume commands

H A flag indicating completion of the algorithm

B Number of erase cycles: 10,000 times

B Data retention time: 20 years

B Erase can be performed on each sector individually

MW Sector protection

B Flash Security feature to protect the content of the Flash

B Low voltage detection during Flash erase
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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.
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11. 1/0 Map
Table 4: 1/0 map MB96(F)34x
Address Register %33:2222:: f‘sb_girfgiagégg Access
000000y I/0 Port POO - Port Data Register PDRO0O R/wW
000001y I/0 Port P01 - Port Data Register PDRO1 R/wW
000002y I/0O Port P02 - Port Data Register PDRO02 R/wW
000003y I/0 Port P03 - Port Data Register PDRO3 R/wW
0000044 I/0 Port P04 - Port Data Register PDRO04 R/wW
000005y I/0O Port PO5 - Port Data Register PDRO05 R/wW
0000064 I/0O Port P06 - Port Data Register PDRO6 R/wW
000007y I/0 Port PO7 - Port Data Register PDRO7 R/wW
000008y I/0O Port P08 - Port Data Register PDRO8 R/wW
000009y I/0 Port P09 - Port Data Register PDRO09 R/wW
00000Ay I/0 Port P10 - Port Data Register PDR10 R/wW
00000BL-000017 | Reserved -
000018y ADCO - Control Status register Low ADCSL ADCS R/wW
000019y ADCO - Control Status register High ADCSH R/W
00001Ay ADCO - Data Register Low ADCRL ADCR R
00001By ADCO - Data Register High ADCRH R
00001Cy ADCO - Setting Register ADSR R/W
00001Dy ADCO - Setting Register R/W
00001EH ADCO - Extended Configuration Register ADECR R/W
00001F Reserved -
000020y FRTO - Data register of free-running timer TCDTO R/W
000021y FRTO - Data register of free-running timer R/W
000022y FRTO - Control status register of free-running timer Low TCCSLO TCCSO0 R/W
000023y FRTO - Control status register of free-running timer High TCCSHO R/W
000024y FRT1 - Data register of free-running timer TCDT1 R/W
000025y FRT1 - Data register of free-running timer R/W
0000264 FRT1 - Control status register of free-running timer Low TCCSLA1 TCCS1 R/W
000027y FRT1 - Control status register of free-running timer High TCCSH1 R/W
000028y OCUO - Output Compare Control Status OCS0 R/W
000029y OCU1 - Output Compare Control Status OCS1 R/W
00002Ay OCUO - Compare Register OCCPO R/W

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

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
0000C1H USARTO - Serial Control Register SCRO R/W
0000C2y USARTO - TX Register TDRO W
0000C2y USARTO - RX Register RDRO R
0000C3y USARTO - Serial Status SSRO R/W
0000C4y USARTO - Control/Com. Register ECCRO R/W
0000C5y USARTO - Ext. Status Register ESCRO R/W
0000C6y USARTO - Baud Rate Generator Register Low BGRLO BGRO R/wW
0000C7y USARTO - Baud Rate Generator Register High BGRHO R/W
0000C8y USARTO - Extended Serial Interrupt Register ESIRO R/W
0000C9y Reserved -
0000CAy USART1 - Serial Mode Register SMR1 R/W
0000CBK{ USART1 - Serial Control Register SCR1 R/W
0000CCy USART1 - TX Register TDR1 w
0000CCy USART1 - RX Register RDR1 R
0000CDy USART1 - Serial Status SSR1 R/W
0000CER USART1 - Control/Com. Register ECCR1 R/W
0000CF USART1 - Ext. Status Register ESCR1 R/W
0000D0y USART1 - Baud Rate Generator Register Low BGRL1 BGR1 R/W
0000D 1y USART1 - Baud Rate Generator Register High BGRH1 R/W
0000D2y USART1 - Extended Serial Interrupt Register ESIR1 R/W
0000D3y Reserved -
0000D4y USART2 - Serial Mode Register SMR2 R/W
0000D5y USART?2 - Serial Control Register SCR2 R/W
0000D6y USART2 - TX Register TDR2 W
0000D6y USART2 - RX Register RDR2 R
0000D7y USART2 - Serial Status SSR2 R/W
0000D8y USART?2 - Control/Com. Register ECCR2 R/W
0000D9y USART2 - Ext. Status Register ESCR2 R/W
0000DAK{ USART?2 - Baud Rate Generator Register Low BGRL2 BGR2 R/W
0000DBK{ USART2 - Baud Rate Generator Register High BGRH2 R/W
0000DCH USART2 - Extended Serial Interrupt Register ESIR2 R/W
0000DDy Reserved -
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Table 4: /O map MB96(F)34x

. Abbreviation Abbreviation
Sl itz 8-bit access 16-bit access e
00056Dy PPG7 - Timer register R
00056EH PPG?7 - Period setting register PCSR7 w
00056F PPG?7 - Period setting register w
000570y PPG?7 - Duty cycle register PDUT7 w
000571y PPG?7 - Duty cycle register w
000572y PPG7 - Control status register Low PCNL7 PCN7 R/wW
000573y PPG?7 - Control status register High PCNH7 R/W
000574y PPG11-PPG8 - General Control register 1 Low GCN1L2 GCN12 R/W
000575y PPG11-PPG8 - General Control register 1 High GCN1H2 R/W
000576y PPG11-PPG8 - General Control register 2 Low GCN2L2 GCN22 R/wW
000577y PPG11-PPG8 - General Control register 2 High GCN2H2 R/W
000578y PPG8 - Timer register PTMR8 R
000579y PPG8 - Timer register R
00057Ay PPG8 - Period setting register PCSR8 w
00057By PPG8 - Period setting register w
00057Cy PPG8 - Duty cycle register PDUT8 w
00057Dy PPG8 - Duty cycle register w
00057Ey PPGS8 - Control status register Low PCNL8 PCN8 R/wW
00057F4 PPG8 - Control status register High PCNH8 R/W
0005804 PPG9 - Timer register PTMR9 R
000581y PPG9 - Timer register R
000582y PPG9 - Period setting register PCSR9 w
000583y PPG9 - Period setting register w
0005844 PPG9 - Duty cycle register PDUT9 w
000585y PPG9 - Duty cycle register w
000586y PPG9 - Control status register Low PCNL9 PCN9 R/wW
000587y PPG9 - Control status register High PCNH9 R/W
000588y PPG10 - Timer register PTMR10 R
000589y PPG10 - Timer register R
00058Ay PPG10 - Period setting register PCSR10 w
00058By PPG10 - Period setting register w
00058CH PPG10 - Duty cycle register PDUT10 w
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Table 4: 1/0 map MB96(F)34x

Address Register %ﬁﬁ‘gggg’: ,f‘éig:f;’?:g;g Access
000822y CAN1 - IF1 Data B1 Low IF1IDTB1LA1 IF1IDTB11 R/W
000823y CAN1 - IF1 Data B1 High IFIDTB1H1 R/W
000824 CAN1 - IF1 Data B2 Low IF1DTB2L1 IF1DTB21 R/W
000825y CAN1 - IF1 Data B2 High IF1IDTB2H1 R/W
000826,-00083F | Reserved -
000840y CAN1 - IF2 Command request register Low IF2CREQL1 IF2CREQ1 R/W
000841y CANT1 - IF2 Command request register High IF2CREQH1 R/wW
000842y CANT1 - IF2 Command Mask register Low IF2CMSKLA1 IF2CMSKA1 R/wW
000843y CAN1 - IF2 Command Mask register High (reserved) IF2CMSKH1 R
000844 CAN1 - IF2 Mask 1 Register Low IF2MSK1L1 IF2MSK11 R/W
000845y CAN1 - IF2 Mask 1 Register High IF2MSK1H1 R/W
0008464 CAN1 - IF2 Mask 2 Register Low IF2MSK2L1 IF2MSK21 R/W
000847y CAN1 - IF2 Mask 2 Register High IF2MSK2H1 R/W
000848y CAN1 - IF2 Arbitration 1 Register Low IF2ARB1L1 IF2ARB11 R/IW
000849y CAN1 - IF2 Arbitration 1 Register High IF2ARB1H1 R/W
00084Ay CAN1 - IF2 Arbitration 2 Register Low IF2ARB2L1 IF2ARB21 R/IW
00084By CAN1 - IF2 Arbitration 2 Register High IF2ARB2H1 R/W
00084CH CANT1 - IF2 Message Control Register Low IF2MCTRLA1 IF2MCTR1 R/W
00084Dy CAN1 - IF2 Message Control Register High IF2MCTRH1 R/W
00084EH CAN1 - IF2 Data A1 Low IF2DTA1L1 IF2DTA11 R/W
00084F4 CAN1 - IF2 Data A1 High IF2DTA1TH1 R/W
000850y CAN1 - IF2 Data A2 Low IF2DTA2L1 IF2DTA21 R/W
000851y CAN1 - IF2 Data A2 High IF2DTA2H1 R/W
000852y CAN1 - IF2 Data B1 Low IF2DTB1L1 IF2DTB11 R/W
000853y CAN1 - IF2 Data B1 High IF2DTB1H1 R/W
000854 CAN1 - IF2 Data B2 Low IF2DTB2L1 IF2DTB21 R/W
000855y CAN1 - IF2 Data B2 High IF2DTB2H1 R/W
000856,-00087F | Reserved -
000880y CAN1 - Transmission Request 1 Register Low TREQR1L1 TREQR11 R
000881y CAN1 - Transmission Request 1 Register High TREQR1H1 R
000882y CAN1 - Transmission Request 2 Register Low TREQR2L1 TREQR21 R
000883y CAN1 - Transmission Request 2 Register High TREQR2H1 R
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12. Interrupt Vector Table

Table 5: Interrupt vector table MB96(F)34x

lxjer:tlggr ‘gf:tsg: tlg- Vector name g)l,egﬁg I(I:rl‘adt?)xplpo- Description
ble gram

0 3FCq CALLVO No -
1 3F8y CALLV1 No -
2 3F4y CALLV2 No -
3 3F0y CALLV3 No -
4 3ECH CALLV4 No -
5 3E8y CALLV5 No -
6 3E4y CALLV6 No -
7 3EO0y CALLV7 No -
8 3DCy RESET No -
9 3D8y INT9 No -
10 3D4y EXCEPTION No -
11 3D0y NMI No - Non-Maskable Interrupt
12 3CCh DLY No 12 Delayed Interrupt
13 3C8y RC_TIMER No 13 RC Timer
14 3C4y MC_TIMER No 14 Main Clock Timer
15 3C0y SC_TIMER No 15 Sub Clock Timer
16 3BCh RESERVED No 16 Reserved
17 3B8y EXTINTO Yes 17 External Interrupt O
18 3B4y EXTINT1 Yes 18 External Interrupt 1
19 3B0Oy EXTINT2 Yes 19 External Interrupt 2
20 3ACH EXTINT3 Yes 20 External Interrupt 3
21 3A84 EXTINT4 Yes 21 External Interrupt 4
22 3A4, EXTINTS Yes 22 External Interrupt 5
23 3A04 EXTINT6 Yes 23 External Interrupt 6
24 39CH EXTINT7 Yes 24 External Interrupt 7
25 398y EXTINT8 Yes 25 External Interrupt 8
26 394y EXTINT9 Yes 26 External Interrupt 9
27 390y EXTINT10 Yes 27 External Interrupt 10
28 38CH EXTINT11 Yes 28 External Interrupt 11
29 388y EXTINT12 Yes 29 External Interrupt 12

Document Number: 002-04579 Rev. *A
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Table 5: Interrupt vector table MB96(F)34x
Offset in Index in
Vector Cleared s
vector ta- Vector name ICR to pro- Description
number ble by DMA gram
90 294y LINT7 Yes 90 LIN USART 7 TX
91 290y LINRS Yes 91 LIN USART 8 RX
92 28Ch LINT8 Yes 92 LIN USART 8 TX
93 288y LINR9 Yes 93 LIN USART 9 RX
94 284y LINT9 Yes 94 LIN USART 9 TX
95 2804 RTCO No 95 Real Timer Clock
96 27Ch CALO No 96 Clock Calibration Unit
Data Flash A
97 278y DFLASH_A ves o7 (only MB96F345Dyy, MBO6F345Fyy)
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13. Handling Devices
Special care is required for the following when handling the device:

m Latch-up prevention

m Unused pins handling

m External clock usage

m Unused sub clock signal

m Notes on PLL clock mode operation

m Power supply pins (Vcc/Vss)

m Crystal oscillator circuit

m Turn on sequence of power supply to A/D converter and analog inputs
m Pin handling when not using the A/D converter
m Notes on energization

m Stabilization of power supply voltage

m Serial communication

m Handling of Data Flash

13.1 Latch-up prevention

CMOS IC chips may suffer latch-up under the following conditions:

m A voltage higher than V¢ or lower than Vgg is applied to an input or output pin.

m A voltage higher than the rated voltage is applied between V¢ pins and Vgg pins.

m The AV power supply is applied before the V¢ voltage.
Latch-up may increase the power supply current dramatically, causing thermal damages to the device.

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

13.2 Unused pins handling
Unused input pins can be left open when the input is disabled (corresponding bit of Port Input Enable register PIER = 0).

Leaving unused input pins open when the input is enabled may result in misbehavior and possible permanent damage of the device.
They must therefore be pulled up or pulled down through resistors. To prevent latch-up, those resistors should be more than 2 kQ.

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

13.3 External clock usage

The permitted frequency range of an external clock depends on the oscillator type and configuration. See AC Characteristics for
detailed modes and frequency limits. Single and opposite phase external clocks must be connected as follows:
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13.3.1 Single phase external clock
m When using a single phase external clock, X0 pin must be driven and X1 pin left open.

o E

X1

13.3.2 Opposite phase external clock
m When using an opposite phase external clock, X1 (X1A) must be supplied with a clock signal which has the opposite phase to the

X0 (X0A) pins.

X0

DQ X1

13.4 Unused sub clock signal
If the pins X0A and X1A are not connected to an oscillator, a pull-down resistor must be connected on the X0A pin and the X1A pin

must be left open.

13.5 Notes on PLL clock mode operation
If the PLL clock mode is selected and no external oscillator is operating or no external clock is supplied, the microcontroller attempts

to work with the free oscillating PLL. Performance of this operation, however, cannot be guaranteed.

13.6 Power supply pins (Vcc/Vss)

It is required that all Vc-level as well as all Vgg-level power supply pins are at the same potential. If there is more than one V¢ or
Vgg level, the device may operate incorrectly or be damaged even within the guaranteed operating range.

Ve and Vgg must be connected to the device from the power supply with lowest possible impedance.
As a measure against power supply noise, it is required to connect a bypass capacitor of about 0.1 uF between V¢ and Vgg as close

as possible to V¢ and Vgg pins.
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(TA =-40°C to 125°C, VCC = AVCC =3.0Vto 5.5V, VSS = AVSS = OV)

Value
Parameter | Symbol Condition (at Tp) - Remarks
Typ Max | Unit
+25°C 0.9 1.4
mA | Flash devices
RC Sleep mode with CLKS1/2=CLKP1/2 | +125°C 1.5 4.1
lccsreH = 2MHz
(CLKMC, CLKPLL and CLKSC stopped) | +25°C 0.9 1.4
mA | MB96345/346
+125°C 1.5 3.1
+25°C 0.3 0.5
mA | MB96F346/F347/F348
+125°C 0.8 34
RC Sleep mode with CLKS1/2=CLKP1/2
= 100kHz, +25°C 0.09 0.2
SMCR:LPMSS =0 mA MB96F345
(CLKMC, CLKPLL and CLKSC stopped. | +125°C 0.59 3.1
Voltage regulator in high power mode)
Power supply +25°C 0.3 0.5
current in Sleep lcesrelL mA | MB96345/346
modes!" +125°C | 0.8 23
+25°C 0.06 0.15
RC Sleep mode with CLKS1/2=CLKP1/2 mA | Flash devices
= 100kHz, +125°C 0.56 3
SMCR:LPMSS =1
(CLKMC, CLKPLL and CLKSC stopped. +25°C 0.06 0.15
Voltage regulator in low power mode) mA | MB96345/346
+125°C 0.56 1.9
+25°C 0.04 0.12
mA | Flash devices
Sub Sleep mode with CLKS1/2 = +125°C 0.54 2.9
lccssue CLKP1/2 = 32kHz
(CLKMC, CLKPLL and CLKRC stopped) | +25°C 0.04 0.12
mA | MB96345/346
+125°C 0.54 1.85
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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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14.4.5 External Input timing

(TA =-40°C to 125°C, VCC = AVCC =3.0V to 55V, VSS = AVSS = OV)
- e Value - - - -
Parameter | Symbol Pin Condition = = Unit | Used Pin input function
in ax
INTn(_R) 200 External Interrupt
- ns
NMI(_R) NMI
Pnn_m General Purpose 10
| | TINn(_R) Reload Timer
nput pulse t
width tmt' TTGn(_R) i ot + 200 PPG Trigger input
CLKP1
- ns ;
ADTG(_R) (toLkp1=1/foLkp1) AD Converter Trigger
Free Running Timer external
FRCKn(_R) ook
INn(_R) Input Capture
Note : Relocated Resource Inputs have same characteristics

External Pin input

Vi

tine

tinm

14.4.6 External Bus timing

Note: The values given below are for an I/O driving strength [Ojye = SMA. If [O4iye is 2mA, all the maximum output timing

described in the different tables must then be increased by 10ns.
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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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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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14.5.2 Notes on A/D Converter Section

m 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.

Analog input circuit model:

R
O/ O W _LC Comparator
i T

Sampling switch

Analog input

Reference value:

C = 8.5 pF (Max)
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 (Tgamp) is longer than the minimum value. Usually, this value is set to 71, where t = RC. If the
external input resistance (Rgyt) connected to the analog input is included, the sampling time is expressed as follows:

Tsamp [Min] = 7 X (Rex + 2.6kQ) x C for 4.5 <AV < 5.5

Tsamp [MiN] = 7 X (Reyt + 12.1kQ) x C for 3.0 <AV, <4.5
If the sampling time cannot be sufficient, connect a capacitor of about 0.1 uF to the analog input pin.

m About the error
The accuracy gets worse as |AVRH - AVRL| becomes smaller.
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Low Voltage Detector Operation

14.7.1
In the following figure, the occurrence of a low voltage condition is illustrated. For a detailed description of the reset and startup

behavior, please refer to the corresponding hardware manual chapter.

Voltage [V]
4

Low Voltage Reset Assertion »@wer Reset Extension Time

Normal Operation «
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16. Package Dimension MB96(F)34x LQFP 100P

100-pin plastic LQFP Lead pitch 0.50 mm
Package width x 14.0 mm x 14.0 mm
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.65¢
Code
(FPT-100P-M20) (Reference) P-LFQFP100-14x14-0.50
100-pin plastic LQFP Note 1) * : These dimensions do not include resin protrusion.
(FPT-100P-M20) Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
16.00+0.20(.630+.008)SQ
#14.00+0.10(.551+.004)SQ
) &)
HAARAARAAAARAAAAARAGARAR0
°40 e
% % []0.08(.003)
= = | Detailsof "A'pat |
 —— ‘
= = : |
p— o 11.50 207 (.059 “o0¢
— INDEX — ‘1(l?/|(z)unting0r51:ight) 0.10+0.10 }
= == } / (.004:.004) |
i E | o s°?, (Stand off) }
\ | -
A .500. ‘
CRGEEEEEEEEEEEEEEEEEEREE " (oz0-008) SRECILI S
©) ‘ ‘ S H () } 0.60+0.15 |
500 9040, 14540, (.024.006)
| L. ozoe0ns o ooacamm B
Dimensions in mm (inches).
© 2005-2008 FUJITSU MICROELECTRONICS LIMITED F1000315-¢-3-3 Note: The values in parentheses are reference values
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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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