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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
51

96KB (96K x 8)

FLASH

8K x 8

3V ~ 5.5V

A/D 15x10b

Internal

-40°C ~ 105°C (TA)

Surface Mount

64-LQFP

64-LQFP (10x10)

https://www.e-xfl.com/product-detail/infineon-technologies/mb96f353asbpmcl-gse2
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MB96350 Series
e

B PIN CIRCUIT TYPE

Pin circuit types

FPT-64P-M23/24

Pin no. Circuit

type ™

1 Supply
2 G
3to 15 I
16,17 H

18 Supply

19,20 B
19,20 H*3

21to0 23 Cc
2410 44 H
45 E
46,47 A

48,49 Supply
50 F
51 H
52,53 N
54 to 61 H
62,63 I

64 Supply

*1: Please refer to “B /0 CIRCUIT TYPE" for details on the I/O circuit types
*2: Devices with suffix "W”
*3: Devices without suffix "W~
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MB96350 Series

Type Circuit Remarks
F Power supply input protection circuit
G A/D converter ref+ (AVRH) power supply input
pin with protection circuit
[ ANE Flash devices do not have a protection circuit
against VCC for pin AVRH
AVR
Jj — ANE
H CMOS level output (programmable lo. = 5mA,
lon = -5mA and loL = 2mA, lon = -2mA)
pull-up control . . o
2 different CMOS hysteresis inputs with input
shutdown function
——— Pout Automotive input with input shutdown function
TTL input with input shutdown function
Programmable pull-up resistor: 50kQ approx.
Nout g p p pp
R Note: MB96F353/F355:
Standby control Hysteresis input Only Automotive input and CMOS hyster-
for input shutdown ] esis input (0.7/0.3) are supported
Standby control H@f Hysteresis input
for input shutdown
Standby control j Automotive input
for input shutdown ° |
Standby control @7 TTL input
for input shutdown
14 FME-MB96350 rev 7
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MB96350 Series

Type

Circuit

Remarks

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

[ S

D
D
-

o—

Pull-up control

Pout

Nout

Hysteresis input

Hysteresis input

Automotive input

TTL input

Analog input

» CMOS level output (programmable lo. = 5mA,
lon = -5mA and loL = 2mA, lon = -2mA)

« 2 different CMOS hysteresis inputs with input
shutdown function

« Automotive input with input shutdown function

e TTL input with input shutdown function.

* Programmable pull-up resistor: 50kQ approx.

 Analog input

Note: MB96F353/F355:
Only Automotive input and CMOS hyster-
esis input (0.7/0.3) are supported

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

Standby control
for input shutdown

pull-up control

}7 Pout

}7 Nout

o

v

Hysteresis input

Hysteresis input

Automotive input

TTL input

CMOS level output (lo. = 3mMA, lon = -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: 50kQ approx.

*1: N-channel transistor has slew rate control ac-
cording to I?C spec, irrespective of usage

Note: MB96F353/F355:
Only Automotive input and CMOS hyster-
esis input (0.7/0.3) are supported

FME-MB96350 rev 7
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MB96350 Series
e

B RAMSTART/END AND EXTERNAL BUS END ADDRESSES

. Bank O Bank 1 | External Bus
Devices RAM size | RAM size | end address RAMSTARTO | RAMSTART1 | RAMEND1
MB96F353/F355 | 8KByte - 00:51FFH 00:6240H
MB96F356 12KByte - 00:51FF+ 00:5240H

FME-MB96350 rev 7
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MB96350 Series
S

H /O MAP
I/O map MB96(F)35x (1 of 28)
. Abbreviation | Abbreviation

Address Register 8-bit access | 16-bit access Access
000000+ | I/O Port POO - Port Data Register PDRO0OO R/W
000001x | I/O Port PO1 - Port Data Register PDRO1 R/W
000002+ | I/O Port P02 - Port Data Register PDRO02 R/W
000003n | I/O Port P03 - Port Data Register PDRO0O3 R/W
000004+ | I/O Port P04 - Port Data Register PDR04 R/W
000005+ | I/O Port P05 - Port Data Register PDRO0O5 R/W
0000061 | I/O Port P06 - Port Data Register PDRO06 R/W
000007w-
0000174 Reserved -
000018+ | ADCO - Control Status register Low ADCSL ADCS R/W
000019+ | ADCO - Control Status register High ADCSH R/W
00001Ax | ADCO - Data Register Low ADCRL ADCR R
00001Bx | ADCO - Data Register High ADCRH R
00001CnH | ADCO - Setting Register ADSR R/W
00001Dn | ADCO - Setting Register R/W
00001Ex | ADCO - Extended Configuration Register ADECR R/W
00001F+ | Reserved -
000020+ | FRTO - Data register of free-running timer TCDTO R/W
000021+ | FRTO - Data register of free-running timer R/W
0000224 E(I;lv'\ll'o - Control status register of free-running timer TCCSLO TCCSo RIW
000023 EIF;'LO - Control status register of free-running timer TCCSHO RIW
000024+ | FRTL1 - Data register of free-running timer TCDT1 R/W
000025+ | FRTL1 - Data register of free-running timer R/W
0000264 ECF)QV'\Il'l - Control status register of free-running timer TCCSL1 TCCs RIW
000027+ EIZJ‘Ll - Control status register of free-running timer TCCSH1 RIW
000028+-
0000334 Reserved -
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MB96350 Series
S

I/0 map MB96(F)35x (3 of 28)

Address Register ‘bt aceoss | 161 access | ACCESS
000056+ | ICU7 - Capture Register Low IPCPL7 IPCP7 R
000057n | ICU7 - Capture Register High IPCPH7 R
000058+ | EXTINTO - External Interrupt Enable Register ENIRO R/W
000059 izglr-lNTO - External Interrupt Interrupt request Reg- EIRRO RIW
00005A+ | EXTINTO - External Interrupt Level Select Low ELVRLO ELVRO R/W
00005BH | EXTINTO - External Interrupt Level Select High ELVRHO R/W
00005CH | EXTINTL1 - External Interrupt Enable Register ENIR1 R/W
00005Dx igglNTl - External Interrupt Interrupt request Reg- EIRR1 RIW
00005Ex | EXTINTL1 - External Interrupt Level Select Low ELVRL1 ELVR1 R/W
00005F+ | EXTINT1 - External Interrupt Level Select High ELVRH1 R/W
000060+ | RLTO - Timer Control Status Register Low TMCSRLO TMCSRO R/W
000061+ | RLTO - Timer Control Status Register High TMCSRHO R/W
000062+ | RLTO - Reload Register - for writing TMRLRO W
000062+ | RLTO - Reload Register - for reading TMRO R
000063+ | RLTO - Reload Register - for writing W
0000631 | RLTO - Reload Register - for reading R
000064+ | RLT1 - Timer Control Status Register Low TMCSRL1 TMCSR1 R/W
000065+ | RLT1 - Timer Control Status Register High TMCSRH1 R/W
000066+ | RLT1 - Reload Register - for writing TMRLR1 W
000066+ | RLT1 - Reload Register - for reading TMR1 R
000067+ | RLT1 - Reload Register - for writing W
000067+ | RLT1 - Reload Register - for reading R
000068+ | RLTZ2 - Timer Control Status Register Low TMCSRL2 TMCSR2 R/W
000069+ | RLTZ2 - Timer Control Status Register High TMCSRH2 R/W
00006A+ | RLT2 - Reload Register - for writing TMRLR2 W
00006A+ | RLT2 - Reload Register - for reading TMR2 R
00006BH | RLT2 - Reload Register - for writing W
00006BH | RLT2 - Reload Register - for reading R
00006CH | RLT3 - Timer Control Status Register Low TMCSRL3 TMCSR3 R/W
22 FME-MB96350 rev 7
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MB96350 Series
S

I/0O map MB96(F)35x (11 of 28)

Address Register ‘bt aceoss | 161 access | ACCESS
0003DBH | Memory Patch function - Patch data 5 High PFDH5 R/W
0003DCH | Memory Patch function - Patch data 6 Low PFDL6 PFD6 R/W
0003DDw | Memory Patch function - Patch data 6 High PFDH6 R/W
0003DEn | Memory Patch function - Patch data 7 Low PFDL7 PFD7 R/W
0003DF+ | Memory Patch function - Patch data 7 High PFDH7 R/W
%%%%IIE:%':' Reserved -
0003F14 | Memory Control Status Register A MCSRA R/W
0003F24 | Memory Timing Configuration Register A Low MTCRAL MTCRA R/W
0003F31 | Memory Timing Configuration Register A High MTCRAH R/W
%%%%II::‘;: Reserved -
0003F94 | Flash Memory Write Control register 1 FMWC1 R/W
0003FA+ | Flash Memory Write Control register 2 FMWC2 R/W
0003FB+ | Flash Memory Write Control register 3 FMWC3 R/W
0003FCH | Flash Memory Write Control register 4 FMWC4 R/W
0003FD+ | Flash Memory Write Control register 5 FMWC5 R/W
%%%33'2'5:: Reserved -
000400n | Standby Mode control register SMCR R/W
000401+ | Clock select register CKSR R/W
000402+ | Clock Stabilization select register CKSSR R/W
000403n | Clock monitor register CKMR R
000404+ | Clock Frequency control register Low CKFCRL CKFCR R/W
000405+ | Clock Frequency control register High CKFCRH R/W
0004061 | PLL Control register Low PLLCRL PLLCR R/W
000407n | PLL Control register High PLLCRH R/W
000408+ | RC clock timer control register RCTCR R/W
000409+ | Main clock timer control register MCTCR R/W
00040Ax | Sub clock timer control register SCTCR R/W
30 FME-MB96350 rev 7
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MB96350 Series
S

/0 map MB96(F)35x (12 of 28)

Address Register ‘bt aceoss | 161 access | ACCESS
00040Bs E,l?]i?it‘) (r:]ause and clock status register with clear RCCSRC R
00040CH | Reset configuration register RCR R/W
00040D+ | Reset cause and clock status register RCCSR R
00040Ex | Watch dog timer configuration register WDTC R/W
00040F+ | Watch dog timer clear pattern register WDTCP W
%%%211(4)1: Reserved -
000415+ | Clock output activation register COAR R/W
000416+ | Clock output configuration register 0 COCRO R/W
0004174 | Clock output configuration register 1 COCR1 R/W
000418+ | Clock Modulator control register CMCR R/W
000419+ | Reserved -
00041A+x | Clock Modulator Parameter register Low CMPRL CMPR R/W
00041Bx | Clock Modulator Parameter register High CMPRH R/W
%%%‘212%: Reserved -
00042Cw | Voltage Regulator Control register VRCR R/W
00042Dw | Clock Input and LVD Control Register CILCR R/W
%%%?Zﬁ Reserved -
000430+ | I/O Port POO - Data Direction Register DDROO R/W
000431+ | I/O Port PO1 - Data Direction Register DDRO1 R/W
0004321 | I/O Port P02 - Data Direction Register DDRO02 R/W
0004331 | I/O Port P03 - Data Direction Register DDRO03 R/W
0004341 | I/O Port P04 - Data Direction Register DDRO04 R/W
0004351 | I/O Port P05 - Data Direction Register DDRO05 R/W
000436+ | I/O Port P06 - Data Direction Register DDRO06 R/W
%%%jz;: Reserved -
000444n | I/O Port POO - Port Input Enable Register PIEROO R/W
000445+ | I/O Port PO1 - Port Input Enable Register PIERO1 R/W
FME-MB96350 rev 7 31
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MB96350 Series
S

I/0 map MB96(F)35x (15 of 28)

Address Register ‘bt aceoss | 161 access | ACCESS
0004DAH | Peripheral Resource Relocation Register 4 PRRR4 R/W
0004DBH | Peripheral Resource Relocation Register 5 PRRR5 R/W
0004DCwx | Peripheral Resource Relocation Register 6 PRRR6 R/W
0004DDw | Peripheral Resource Relocation Register 7 PRRR7 R/W
0004DEn | Peripheral Resource Relocation Register 8 PRRR8 R/W
0004DF+ | Peripheral Resource Relocation Register 9 PRRR9 R/W
0004EOx | RTC - Sub Second Register L WTBRLO WTBRO R/W
0004E1lx | RTC - Sub Second Register M WTBRHO R/W
0004E2+ | RTC - Sub-Second Register H WTBR1 R/W
0004E3n | RTC - Second Register WTSR R/W
0004E4+ | RTC - Minutes WTMR R/W
0004E5+ | RTC - Hour WTHR R/W
0004E6+ | RTC - Timer Control Extended Register WTCER R/W
0004E7x | RTC - Clock select register WTCKSR R/W
0004E8+ | RTC - Timer Control Register Low WTCRL WTCR R/W
0004E9+ | RTC - Timer Control Register High WTCRH R/W
0004EAx | CAL - Calibration unit Control register CUCR R/W
0004EB+ | Reserved -
0004ECH | CAL - Duration Timer Data Register Low CUTDL CUTD R/W
0004EDH | CAL - Duration Timer Data Register High CUTDH R/W
O004EEn | CAL - Calibration Timer Register 2 Low CUTR2L CUTR2 R
0004EF+ | CAL - Calibration Timer Register 2 High CUTR2H R
0004F0n | CAL - Calibration Timer Register 1 Low CUTRI1L CUTR1 R
0004F1+ | CAL - Calibration Timer Register 1 High CUTR1H R
%%%‘:’17:29: Reserved -
0004FA+ | RLT - Timer input select (for Cascading) TMISR R/W
%%%1'2?:: Reserved -
0005001 | FRT2 - Data register of free-running timer TCDT2 R/W
000501+ | FRT2 - Data register of free-running timer R/W
34 FME-MB96350 rev 7
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MB96350 Series
S

Interrupt vector table MB96(F)35x (2 of 3)

n\fjer?]tboerr voefgtsc(frt t|2 Vector name Clegﬁg by ICI:rI]?dtiXp:rno- Description
ble gram

| e CAN2 No 3| nd MBOGFISIRIFISER)
34 374n PPGO Yes 34 Programmable Pulse Generator 0
35 370n PPG1 Yes 35 Programmable Pulse Generator 1
36 36CH PPG2 Yes 36 Programmable Pulse Generator 2
37 368+ PPG3 Yes 37 Programmable Pulse Generator 3
38 364H PPG4 Yes 38 Programmable Pulse Generator 4
39 360 PPG5 Yes 39 Programmable Pulse Generator 5
40 35CH PPG6 Yes 40 Programmable Pulse Generator 6
41 358H PPG7 Yes 41 Programmable Pulse Generator 7
42 354H PPG8 Yes 42 Programmable Pulse Generator 8
43 350~ PPG9 Yes 43 Programmable Pulse Generator 9
44 34Cn PPG10 Yes 44 Programmable Pulse Generator 10
45 348n PPG11 Yes 45 Programmable Pulse Generator 11
46 344+ PPG12 Yes 46 Programmable Pulse Generator 12
47 340+ PPG13 Yes 47 Programmable Pulse Generator 13
48 33CH PPG14 Yes 48 Programmable Pulse Generator 14
49 338H PPG15 Yes 49 Programmable Pulse Generator 15
50 334n PPG16 Yes 50 Programmable Pulse Generator 16
51 3304 PPG17 Yes 51 Programmable Pulse Generator 17
52 32CH PPG18 Yes 52 Programmable Pulse Generator 18
53 328n PPG19 Yes 53 Programmable Pulse Generator 19
54 3244 RLTO Yes 54 Reload Timer 0
55 320H RLT1 Yes 55 Reload Timer 1
56 31Cn RLT2 Yes 56 Reload Timer 2
57 318w RLT3 Yes 57 Reload Timer 3
58 314n PPGRLT Yes 58 Reload Timer 6 - dedicated for PPG
59 3104 ICUO Yes 59 Input Capture Unit O
60 30CH ICU1 Yes 60 Input Capture Unit 1
61 308n Reserved
62 304+ Reserved
63 300~ ICU4 Yes 63 Input Capture Unit 4
64 2FCx ICU5 Yes 64 Input Capture Unit 5
65 2F8H ICUG Yes 65 Input Capture Unit 6
66 2F4n ICU7 Yes 66 Input Capture Unit 7

FME-MB96350 rev 7 49
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MB96350 Series
S

Interrupt vector table MB96(F)35x (3 of 3)

n\fjer?]tboerr voefgts(.'()art t|2 Vector name Clegﬁg by ICI:rI]?dtiXp:rno- Description
ble gram
67 2FO0~ Reserved
68 2ECH ICU9 Yes 68 Input Capture Unit 9
69 2E8H ICU10 Yes 69 Input Capture Unit 10
70 2E4n Reserved
71 2EOH ocu4 Yes 71 Output Compare Unit 4
72 2DCH OCU5 Yes 72 Output Compare Unit 5
73 2D8n OCU6 Yes 73 Output Compare Unit 6
74 2D4n OoCu7 Yes 74 Output Compare Unit 7
75 2D0H Reserved
76 2CCn Reserved
77 2C8n FRTO Yes 77 Free Running Timer 0
78 2C4n FRT1 Yes 78 Free Running Timer 1
79 2CO0H FRT2 Yes 79 Free Running Timer 2
80 2BCH FRT3 Yes 80 Free Running Timer 3
81 2B8H RTCO No 81 Real Timer Clock
82 2B4n CALO No 82 Clock Calibration Unit
83 2BOH IICO Yes 83 I2C interface
84 2ACH ADCO Yes 84 A/D Converter
85 2A8H LINR2 Yes 85 LIN USART 2 RX
86 2A4n LINT2 Yes 86 LIN USART 2 TX
87 2A0H LINR3 Yes 87 LIN USART 3 RX
88 29Cn LINT3 Yes 88 LIN USART 3 TX
89 298+ LINR7 Yes 89 LIN USART 7 RX
90 294+ LINT7 Yes 90 LIN USART 7 TX
91 290+ LINRS Yes 91 LIN USART 8 RX
92 28CwH LINT8 Yes 92 LIN USART 8 TX
93 288H FLASH_A No 93 Flash memory A (only Flash devices)
50 FME-MB96350 rev 7
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MB96350 Series

*2: Vi and Vo should not exceed Vcc + 0.3 V. Vi should also not exceed the specified ratings. However if the

maximum current to/from a input is limited by some means with external components, the lcLave rating super-
sedes the Vi rating. Input/output voltages of standard ports depend on Vcc.

*3: e Applicable to all general purpose I/O pins (Pnn_m)

e Use within recommended operating conditions.

e Use at DC voltage (current)

e The +B signal should always be applied a limiting resistance placed between the +B signal and the
microcontroller.

e The value of the limiting resistance should be set so that when the +B signal is applied the input current to
the microcontroller pin does not exceed rated values, either instantaneously or for prolonged periods.

¢ Note that when the microcontroller drive current is low, such as in the power saving modes, the +B input
potential may pass through the protective diode and increase the potential at the VCC pin, and this may affect
other devices.

» Note that if a +B signal is input when the microcontroller power supply is off (not fixed at 0 V), the power
supply is provided from the pins, so that incomplete operation may result.

* Note thatif the +B inputis applied during power-on, the power supply is provided from the pins and the resulting
supply voltage may not be sufficient to operate the Power reset (except devices with persistent low voltage
reset in internal vector mode).

e Sample recommended circuits:

Protective Diode

Vcc
Limiting /‘ P-ch
resistance __|

+B input (0OV to 16V) AWy

N-ch

e

*5:
*6:

The maximum permitted power dissipation depends on the ambient temperature, the air flow velocity and the
thermal conductance of the package on the PCB.

The actual power dissipation depends on the customer application and can be calculated as follows:

Po = Pio+ Pt

Pio =3 (VoL * loL + Von * lon) (10 load power dissipation, sum is performed on all 1O ports)

Pint = Vee * (Icc + 1a) (internal power dissipation)

Icc is the total core current consumption into Vcc as described in the “DC characteristics” and depends on the
selected operation mode and clock frequency and the usage of functions like Flash programming or the clock
modulator.

la is the analog current consumption into AVcc.

Worst case value for a package mounted on single layer PCB at specified Ta without air flow.
Please contact Fujitsu for reliability limitations when using under these conditions.

WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current,

FME-MB96350 rev 7
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MB96350 Series
S

(Ta=-40°C to 125°C, Vcc = AVce = 3.0V t0 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Condition (at Ta) - Remarks
Typ | Max | Unit
RC Sleep mode with +25°C | 0.08 | 0.2
CLKS1/2 = CLKP1/2 = mA | MB96F353/F355
100kHz, +125°C | 0.59 | 2.95
SMCR:LPMSS = 0
(CLKMC, CLKPLL and | *25°C | 03 | 0.5
CLKSC stopped. Voltage mA | MB96F356
regulator in high power | y125°c| 0.8 | 3.3
mode)
lcesreL -
RC Sleep mode with +25°C | 0.05 | 0.15
Power supply cur- CLKS1/2 = CLKP1/2 =
rentin Sleep 100kHz,
modes* SMCRILPMSS =1 A | MB96F353/F355/
(CLKMC, CLKPLL and | +125°C | 0.56 | 2.9 F336
CLKSC stopped. Voltage
regulator in low power
mode)
Sub Sleep mode with +25°C | 0.04 | 0.12
CLKS1/2 = CLKP1/2 =
locssue 32kHz mA 2/I3%%6F353/F355/
(CLKMC, CLKPLL and | *125C| 0.54 | 2.9
CLKRC stopped)
) ) +25°C 1.3 1.8
PLL Timer mode with mA | MB96F353/F355
CLKMC =4MHz, CLKPLL +125°C 1.9 4.8
lccrpLL = 48MHz
(CLKRC and CLKSC | ¥25C | 15 2
Stopped) - mA MBg6F356
+125C| 2.1 5
Main Timer mode with +25°Cc | 0.11 | 0.2
CLKMC = 4MHz, mA | MB96F353/F355
Power supply cur- SMCRILPMSS =0 | +125°C| 0.63 | 3
rent in Timer (CLKPLL, CLKRC and ;
modes CLKSC stopped. Voltage | +25C | 0.35 | 0.5
regulator in high power - mA | MB96F356
mode) +125°C | 0.85 3.3
lcctmain — -
Main Timer mode with | 4o5°c | 0.08 | 0.15
CLKMC = 4MHz,
SMCR:LPMSS =1
A MB96F353/F355/
(CLKPLL, CLKRC and . MA 1 E356
CLKSC stopped. Voltage | *125C | 0.6 | 2.9
regulator in low power
mode)
62 FME-MB96350 rev 7
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MB96350 Series
S

(Ta=-40°C to 125°C, Vcc = AVce = 3.0V t0 5.5V, Vss = AVss = 0V)

Value
Parameter Symbol Condition (at Ta) - Remarks
Typ | Max | Unit
RC Timer mode with +25°C | 0.1 0.2
CLKRC = 2MHz, mA | MB96F353/F355
SMCRILPMSS =0 | 4195°C| 063 | 3
(CLKMC, CLKPLL and ;
CLKSC stopped. Voltage | ¥25°C | 0.35 | 0.5
regulator in high power - mA | MB96F356
mode) +125°C | 0.85 | 3.3
lcctren - -
R% LTlLrEeCr mgsﬂeHWIth +25°C | 0.07 | 0.15
= Z,
SMCR:LPMSS =1
(CLKMC, CLKPLL and . mA y385%6F353/F355/
CLKSC stopped. Voltage | ¥125C| 0.6 | 2.9
regulator in low power
mode)
RC Timer mode with +25°C | 0.06 | 0.15
Power supply cur- CLKRC = 100kHz, mA | MB96F353/F355
rent in Jimer SMCRILPMSS =0 | +125°C | 0.56 | 2.95
(CLKMC, CLKPLL and ;
CLKSC stopped. Voltage | ¥25°C | 0.3 | 0.45
regulator in high power - mA | MB96F356
mode) +125°C| 0.8 | 3.2
lcctreL
RC Timer mode with +25°Cc | 0,03 | 01
CLKRC = 100kHz,
SMCR:LPMSS =1
(CLKMC, CLKPLL and . mA ysBS%GF%B/FSSS/
CLKSC stopped. Voltage | *125°C | 0.53 | 2.85
regulator in low power
mode)
Sub Timer_mode with +25°C | 0.035| 0.1
eereus CLKSC = 32kHz A | MBIEF353/F355/
(CLKMC, CLKPLL and | +125°C | 0.53 | 2.85 F356
CLKRC stopped)
VRCRZLPMB[ZIO] =110e +25C 0.02 0.08 mA MB96F353/F355/
Power SUBblv cur- (Core voltage at 1.8V) | +125°C | 0.52 28 F356
rent in Stgg K/Iode lecr
VRCR:LPMBJ[2:0] = 000s +25°C | 0.015 | 0.06 A MB96F353/F355/
(Core voltage at 1.2V) | +125°Cc | 0.4 23 F356
1+25°C 5 10 A MB96F353/F355
Power supply cur- . Must be added to all
rentfor active Low I Low voltage detector en- | 222 €| 7 20 | WA |current above
CCLVD . —_
Voltage detector abled (RCRILWVDE =1) [ oo | oo | 140 MB96E356
. HA | Must be added to all
+125°C | 100 | 150 current above

FME-MB96350 rev 7
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MB96350 Series
e

teve
X0
Pwn Pwc
tevil
XO0A
PwhL Pwie
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MB96350 Series

ECLK

ALE

trLCH

tLiax

0.2*Vce

tcHov

:

< RHLH ==

tRLRH

RDX

A[23:16]

ADI[15:0]

=

- (LR

taxpx

- trLDV >
< tavov >
- tabvov >
f C VIH7
_g Address
\ VIL\'

Refer to the Hardware Manual for detailed Timing Charts

Read data

E ViH
Vi

Bus Timing (Write)

(Ta=-40°C to +125 °C, Vcc =5.0 V £ 10%, Vss = 0.0 V, |10drive = 5mA, CL= 50pF)

] o Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
EACL:ACE=0 3teve/2 —
WRX, WRLX, 15 —
tavwe | WRHX, P ns
. EACL:ACE=1 —
Valid address A[23:16] CECS —
= WRX | time
EACL:ACE=0
WRX, WRLX, teve — 15 —
taovwe | WRHX, ns
AD[15:0] EACLACESL | oteve—15 | —
. WRX, WRXL, wi/o cycle
WRX pulse width twiwn WRHX — teve -5 — NS | iension
. WRX, WRLX,
Vald deua output town | WRHX, _ toe—20 | — ns |Wocycle
AD[15:0]
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[e®)
FUJITSU




MB96350 Series
S

(Ta=—40 °C to +125 °C, Ve = 3.0 to 4.5V, Vss = 0.0 V, 10arve = 5SmA, Ci = 50pF)

) o Value ]
Parameter Symbol Pin Condition - Unit Remarks
Min Max
e [ 15|
WRX T = ALE T time WRX, WRLX, 2o
twHLH other EBM:ACE ns
WRHX, ALE
and tcye — 15 —
EACL:STS setting
WRX | = ECLK T ¢ WRX, WRLX, . teve/2 — 15 . ns
time W WRHX, ECLK eve
EACL:ACE=0 o 3teve/2 —
CSn = WRX time WRX, WRLX, 20
tesiwe ns
WRHX, CSn | gacL:ACE=1 . Steve/2 —
20
WRX = CSn time WRX, WRLX, —
twHcsH WRHX, CSn tcye/2 — 20 — ns
twicH
0.8*Vce
«—twHH
ALE ’ \
tavwi
tabvwi tWwiwH——
¥
WRX (WRLX, WRHX) 0.2%Vee /
\
tesuwe «— twHcsH
CSn
-IWHAX—>|
A[23:16] )"l :X
N
tovwH < twHDX
¥ /
AD[15:0] —‘ Address X Write data
\ \
Refer to the Hardware Manual for detailed Timing Charts
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Definition of A/D Converter Terms
Resolution: Analog variation that is recognized by an A/D converter.

Total error: Difference between the actual value and the ideal value. The total error includes zero transition error,
full-scale transition error and nonlinearity error.

Nonlinearity error: Deviation between a line across zero-transition line (“00 0000 0000” <--> “00 0000 0001")
and full-scale transition line (“11 1111 1110” <-->*“11 1111 1111") and actual conversion characteristics.

Differential nonlinearity error: Deviation of input voltage, which is required for changing output code by 1 LSB,
from an ideal value.

Zero reading voltage: Input voltage which results in the minimum conversion value.

Full scale reading voltage: Input voltage which results in the maximum conversion value.

Total error
3FF 1 o
3FET-  Actual conversion T --15LSB
characteristics =
3FD 1 [ !"'
. ; {1LSB x (N -1) + 0.5 LSB}
ERa g
3 ppa———y !
T 004 1 \QVNT
2 (Actually-measured value)
0034
! " Actual conversion
002+ -4 —d--oe- : characteristics
i <—:— Ideal characteristics
0011 =
> ~— 0.5LSB
AVRL AVRH
Analog input
nr—{1LSBx (N-1) +0.5LSB
Total error of digital output “N” = { ( ) ) [LSB]
1LSB
AVRH — AVRL
1 LSB = (ldeal value \Y
( ) 1024 [v]

N: A/D converter digital output value

Vor (Ideal value) = AVRL + 0.5 LSB [V]

Vest (Ideal value) = AVRH - 1.5 LSB [V]

Vnt : A voltage at which digital output transitions from (N — 1) to N.
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Nonlinearity error

Digital output

3FF 1
Actual conversion
| characteristics ———
SFET [ALsBx(N-1) ; !
+ Vot } : :
3FD - N " VFsT (actual
; ~—_  measurement
5 Y ! —__ \ value)
<% ™~ H ,
3 ! 1 VNT (actual
< 0044 --——---- measurement value)
2 e
o 4 __ | =— Actual conversion
003 ; T S
' ! characteristics
002+ TN
H 1 Ideal characteristics
001 —--
Vot (actual measurement value)
AVRL AVRH
Analog input
Nonlinearity error of digital output N =
Differential nonlinearity error of digital output N =
1LSB=

Differential nonlinearity error

Ideal
characteristics
N+1-4 Actual conversion ---- .
characteristics ! :
N + J . \
VN+D)T
N-1-4 R [ !(actual measurement
1 : f value)
1 ! VNT
E : (actual measurement value)
N_2 N — Actual conversion
: characteristics
AVRL AVRH
Analog input
WWwr—={1LSBx (N-1) +V
w—{LLSBX (N-1) +Vor} 1
1LSB
V (N+1) T— UnT
-1LSB[LSB
1LSB [ ]
Vest — Vor V]

1022

N  : A/D converter digital output value
Vot : Voltage at which digital output transits from “000+” to “001n.”
Vest : Voltage at which digital output transits from “3FEx" to “3FFn.”
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FUJITSU SEMICONDUCTOR LIMITED

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,

Kohoku-ku Yokohama Kanagawa 222-0033, Japan
Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600 Fax: +1-408-737-5999
http://www.fma.fujitsu.com/

Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/microelectronics/

Korea

FUJITSU MICROELECTRONICS KOREA LTD.
206 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea
Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fmk/

Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://www.fmal.fujitsu.com/

FUJITSU MICROELECTRONICS SHANGHAI CO., LTD.
Rm. 3102, Bund Center, No0.222 Yan An Road (E),
Shanghai 200002, China

Tel : +86-21-6146-3688 Fax : +86-21-6335-1605
http://cn.fujitsu.com/fmc/

FUJITSU MICROELECTRONICS PACIFIC ASIA LTD.
10/F., World Commerce Centre, 11 Canton Road,
Tsimshatsui, Kowloon, Hong Kong

Tel : +852-2377-0226 Fax : +852-2376-3269
http://cn.fujitsu.com/fmc/en/

All Rights Reserved.

current levels and other abnormal operating conditions.

Specifications are subject to change without notice. For further information please contact each office.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

Theinformation, such as descriptions of function and application circuit examples, in this document are presented solely for the purpose
of reference to show examples of operations and uses of FUJTSU SEMICONDUCTOR device; FUJTSU SEMICONDUCTOR does
not warrant proper operation of the device with respect to use based on such information. When you devel op equipment incorporating
the device based on such information, you must assume any responsibility arising out of such use of the information.

FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the information.

Any information in this document, including descriptions of function and schematic diagrams, shall not be construed as license of the use
or exercise of any intellectual property right, such as patent right or copyright, or any other right of FUJITSU SEMICONDUCTOR or any
third party or does FUJTSU SEMICONDUCTOR warrant non-infringement of any third-party'sintellectua property right or other right
by using such information. FUJTSU SEMICONDUCTOR assumes no liahility for any infringement of the intellectual property rights or
other rights of third parties which would result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for general use, including without
limitation, ordinary industrial use, general office use, persona use, and household use, but are not designed, devel oped and manufactured
as contemplated (1) for use accompanying fatal risks or dangersthat, unless extremely high safety is secured, could have a serious effect
to the public, and could lead directly to death, persona injury, severe physical damage or other loss (i.e., nuclear reaction control in
nuclear facility, aircraft flight control, air traffic control, mass transport control, medical life support system, missile launch control in
weapon system), or (2) for use requiring extremely high reliability (i.e., submersible repeater and artificial satellite).

Please note that FUJITSU SEMICONDUCTOR will not be liable against you and/or any third party for any claims or damages aris-
ing in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. Y ou must protect against injury, damage or loss from such failures
by incorporating safety design measuresinto your facility and equipment such as redundancy, fire protection, and prevention of over-

Exportation/rel ease of any products described in this document may require necessary procedures in accordance with the regulations
of the Foreign Exchange and Foreign Trade Control Law of Japan and/or US export control laws.
The company names and brand names herein are the trademarks or registered trademarks of their respective owners.

Edited: Sales Promotion Department
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