Infineon Technologies - MB90347ESPMC-GS-773E1 Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

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

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Obsolete

F2MC-16LX

16-Bit

24MHz

CANbus, EBI/EMI, LINbus, SCI, UART/USART
DMA, POR, WDT

82

128KB (128K x 8)
Mask ROM

6K x 8

3.5V ~ 5.5V

A/D 16x8/10b
External

-40°C ~ 105°C (TA)
Surface Mount
100-LQFP
100-LQFP (14x14)
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MB90340E Series

Embedded in Tomorrow™

1. Product Lineup

Part Number MB90341E(S), MB90341CE
MB9OF342E(S), MBIOF342CE(S), | MBoos 42E§§;’ YRS 42&%’
. MB90F345E(S), MB90F345CE(S), ’ ’
MB90V340E-101, MBO0F346E(S MB90346E(S), MB90346CE(S),
. (S), MB90OF346CE(S),
MB90V340E-102 MB90347E(S), MB90347CE(S),
MB90F347E(S), MB90F347CE(S), MB90348E(S), MB90348CE(S),
DT MB90F349E(S), MB90F349CE(S) MB90349E(S), MB90349CE(S)
Type Evaluation products Flash memory products MASK ROM products
CPU F2MC-16LX CPU

System clock

On-chip PLL clock multiplier (X1, X2, X3, X4, X6, 1/2 when PLL stops)

Minimum instruction execution time : 42 ns (4 MHz osc. PLL X 6)

512 Kbytes :
MBO0F345E(S), MBOOF345CE(S)
256 Kbytes :

MBOOF342E(S), MBIOF342CE(S),

256 Kbytes :
MB90342E(S), MB90342CE(S),
MB90349E(S), MB90349CE(S)
128 Kbytes :

supply*

ROM External MBOO0F349E(S), MBO0OF349CE(S) MB90341E(S), MB90341CE(S),
128 Kbytes : MB90347E(S), MB90347CE(S),
MBOO0F347E(S), MBO0F347CE(S) MB90348E(S), MB90348CE(S)
64 Kbytes : 64 Kbytes :
MBOO0F346E(S), MBOOF346CE(S) MB90346E(S), MB90346CE(S)
20 Kbytes : 16 Kbytes :
MBOO0F345E(S), MBO0OF345CE(S) MB90341E(S), MB90341CE(S),
16 Kbytes : MB90342E(S), MB90342CE(S),
MBO0F342E(S), MB90F342CE(S), MB90348E(S), MB90348CE(S),
RAM 30 Kbytes MBO0F349E(S), MBOOF349CE(S) MB90349E(S), MB90349CE(S)
6 Kbytes : 6 Kbytes :
MBO0F347E(S), MBOOF347CE(S) MB90347E(S), MB90347CE(S)
2 Kbytes : 2 Kbytes :
MBO0F346E(S), MBOOF346CE(S) MB90346E(S), MB90346CE(S)
Emulator-specific power Yes -

0.35 um CMOS with

0.35 um CMOS with built-in power supply regulator +

Technology regulator for built-in . -

power supply Flash memory with Charge pump for programming voltage
Overatin 3.5V to 5.5V : When normal operating (not using A/D converter)

FI) g 5v+10% 4.0V to 5.5V : When using the A/D converter/Flash programming

voltage range 4.5V to 5.5 V : When using the external bus
Temperature range — —40°C to +105°C
Package PGA-299 QFP-100, LQFP-100

5 channels 4 channels
LIN-UART Wide range of baud rate settings using a dedicated baud rate generator (reload timer)

Special synchronous options for adapting to different synchronous serial protocols

LIN functionality working either as master or slave LIN device

12C (400 kbps)

2 channels

Devices with a C suffix in the part number : 2 channels
Devices without a C suffix in the part number : —
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Part Number

Parameter

MB90341E(S), MB90341CE(S),
MB90342E(S), MB90342CE(S),
MB90346E(S), MB90346CE(S),
MB90347E(S), MB90347CE(S),
MB90348E(S), MB90348CE(S),
MB90349E(S), MB90349CE(S)

MB90F342E(S), MB9OF342CE(S),
MB90F345E(S), MBIOF345CE(S),
MB90F346E(S), MBIOF346CE(S),
MB90F347E(S), MBI0F347CE(S),
MB90F349E(S), MBIOF349CE(S)

MB90V340E-101,
MB90V340E-102

A/D Converter

: 24 channels
: 16 channels

Devices with a C suffix in the part number

24 input channels Devices without a C suffix in the part number

10-bit or 8-bit resolution
Conversion time : Min 3 us include sample time (per one channel)

16-bit Reload Timer
(4 channels)

Operation clock frequency : fsys/2', fsys/23, fsys/2® (fsys = Machine clock frequency)
Supports External Event Count function

16-bit Free-run
Timer (2 channels)

Generates an interrupt signal on overflow

Supports Timer Clear when the output compare finds a match

Operation clock freq. : fsys, fsys/2', fsys/22, fsys/23, fsys/2?, fsys/2°, fsys/28, fsys/2’
(fsys = Machine clock freq.)

Free-run Timer 0 (clock input FRCKO) corresponds to ICU 0/1/2/3, OCU 0/1/2/3
Free-run Timer 1 (clock input FRCK1) corresponds to ICU 4/5/6/7, OCU 4/5/6/7

16-bit Output
Compare
(8 channels)

Generates an interrupt signal when one of the 16-bit free-run timer matches the output compare register
A pair of compare registers can be used to generate an output signal.

16-bit Input Capture
(8 channels)

Captures the value of the 16-bit free-run timer and generates an interrupt when triggered by a pin input (rising
edge, falling edge, or both rising and falling edges).

8/16-bit
Programmable Pulse
Generator

8 channels (16-bit) /16 channels (8-bit)
Sixteen 8-bit reload counters

Sixteen 8-bit reload registers for L pulse width
Sixteen 8-bit reload registers for H pulse width

Supports 8-bit and 16-bit operation modes

A pair of 8-bit reload counters can be configured as one 16-bit reload counter or as
8-bit prescaler plus 8-bit reload counter

Operating clock freq. : fsys, fsys/21, fsys/22, fsys/23, fsys,/24 or 128 Us@fosc = 4 MHz

(fsys = Machine clock frequency, fosc = Oscillation clock frequency)

2 channels :
2 channels :

MB90340E Series

CAN Interface

3 channels

MBO0F342E(S), MBO0F342CE(S),
MB90F345E(S), MBO0F345CE(S)
1 channel :

MB90F346E(S), MBOOF346CE(S),
MBO0F347E(S), MBO0F347CE(S),
MB90F349E(S), MBO0F349CE(S)

MB90341E(S), MB90341CE(S),
MB90342E(S), MB90342CE(S)
1 channel :
MB90346E
MB90347E
MB90348E
MB90349E

S), MB90346CE(S),
S), MB90347CE(S),
S), MB90348CE(S),
S), MB90349CE(S)

o~~~ —~

Conforms to CAN Specification Version 2.0 Part A and B
Automatic re-transmission in case of error
Automatic transmission in response to Remote Frames
Prioritized 16 message buffers for data and ID’s
Supports multiple messages
Flexible configuration of acceptance filtering :

Full bit compare/Full bit mask/Two partial bit masks

Supports up to 1 Mbps
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2. Pin Assignments

m MB90341E(S), MBY0342E(S), MBIOF342E(S), MBOF 345E(S), MBI0346E(S), MBIOF346E(S),
MB90347E(S), MBOOF347E(S), MBI0348E(S), MBI0349E(S), MBIOF349E(S)

(TOP VIEW)
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P04/AD04/INT12 [] 81 50 [ ] P75/INT5
PO5/ADO5/INT13 [ 82 49 [ ] P74/INT4
P0O6/AD06/INT14 [ ]| 83 48 [] P73/INT3
P07/ADO7/INT15 [| 84 47 ] P72/INT2
P10/ADOS/TIN1 [] 85 46 [ ] P71/INT1
P11/AD09/TOT1 ]| 86 45 [ ] P70/NTO
P12/AD10/SIN3/INT11R [ ] 87 44 [ vss
P13/AD11/SOT3 [ | 88 QFP - 100 43 [ P67/AN7/PPGE(F)
P14/AD12/SCK3 [ | 89 42 [] pe6/ANG/PPGC(D)
Vee [] 90 41 [] P65/AN5/PPGA(B)
Vss [ 91 40 [ ] P64/AN4/PPGS8(9)
X1 [] 92 39 [ ] P63/AN3/PPG6(7)
X0 [] 93 38 |_] P62/AN2/PPGA(5)
P15/AD13 [ | 94 37 [ ] Pe1/AN1/PPG2(3)
P16/AD14 [ ] 95 36 [_] P6O/ANO/PPGO(1)
P17/AD15 [ | 96 35 | | Avss
P20/A16/PPGY(8) [] 97 34 | ] AVRL
P21/A17/PPGB(A) [ | 98 33 [] AVRH
P22/A18/PPGD(C) [| 99 @@ 32 [] Avee
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(FPT-100P-MO06)

*: XOA, X1A : devices without an S suffix in the part number
P40, P41 : devices with an S suffix in the part number

(Continued)
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Pin No. 1/10
1 2 Pin name Clrcugc Function
QFP100* LQFP100* type*
General purpose I/O pin. The register can be set to select whether to use a
P34 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
° 7 HRQ G Hold request input pin. This function is enabled when both the external bus
and the hold function are enabled.
ouT4 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P35 pull-up resistor. This function is enabled either in single-chip mode or when the
hold function is disabled.
10 8 TNV G Hold acknowledge output pin. This function is enabled when both the external
HAK i
bus and the hold function are enabled.
OouUT5 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P36 pull-up resistor. This function is enabled either in single-chip mode or when the
external ready function is disabled.
" ° RDY G External ready input pin. This function is enabled when both the
external bus and the external ready function are enabled.
ouT6 Waveform output pin for output compare.
General purpose I/O pin. The register can be set to select whether to use a
P37 pull-up resistor. This function is enabled either in single-chip mode or when the
clock output is disabled.
12 10 G Clock output pin. This function is enabled when both the
CLK
external bus and clock output are enabled.
ouT7 Waveform output pin for output compare
P40, P41 F Gen.eral pu.rpose /0 pl.ns..
1314 1 12 (devices with an S suffix in the part number and or MBO0V340E-101)
XO0A, X1A B OSC|.IIat|on.p|ns for sub clc?ck.
(devices without an S suffix in the part number and or MBO0V340E-102)
15 13 Vee — Power (3.5 V to 5.5 V) input pin
16 14 Vss — GND pin
17 15 c K This is the power supply stabilization capacitor This pin should be connected
to a ceramic capacitor with a capacitance greater than or equal to 0.1 LLF.
P42 General purpose I/O pin.
IN6 Trigger input pin for input capture.
18 16 RX1 F RX input pin for CAN1 Interface
(MB90341E/342E/F342E/F345E only)
INTOR External interrupt request input pin

Document Number: 002-04498 Rev. *A
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(Continued)
Pin No. /0
1 > Pin name Circuit Function
QFP100* LQFP100* type*3
General purpose I/0 pin. The register can be set to select whether to use a
P17 pull-up resistor.
96 94 G This function is enabled in single-chip mode.
AD15 1/O pin for the external address/data bus. This function is
enabled when the external bus is enabled.
General purpose I/0 pins. The register can be set to select whether to use a
P20 to P23 pull-up resistor.In external bus mode, the pin is enabled as a
general-purpose 1/O port when the corresponding bit in the external address
output control register (HACR) is 1.
97 to 100 95 to 98 G Output pins of the external address bus. When the corresponding bit in the
A16 to A19 external address output control register (HACR) is 0, the pins are enabled as
high address output pins (A16 to A19).
EB(?F?F”PGT:GB’PP Output pins for PPGs

1: FPT-100P-M06
2 : FPT-100P-M20
3 : For I/O circuit type, refer to “I/O Circuit Type”.
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Address Register Abbreviation | Access Resource name Initial value
000060,; | Timer Control Status 0 TMCSRO RIW 16-bit Reload 000000005
000061, | Timer Control Status 0 TMCSRO RIW Timer 0 XXXX0000g
000062y Timer Control Status 1 TMCSR1 R/W 16-bit Reload 000000005
000063,; | Timer Control Status 1 TMCSR1 RIW Timer 1 XXXX0000g
000064, | Timer Control Status 2 TMCSR2 RIW 16-bit Reload 00000000
000065, | Timer Control Status 2 TMCSR2 RIW Timer 2 XXXX0000g
000066,, | Timer Control Status 3 TMCSR3 RIW 16-bit Reload 00000000
000067,; | Timer Control Status 3 TMCSR3 RIW Timer 3 XXXX0000g
000068,; | A/D Control Status 0 ADCS0 RIW 000XXXX0g
000069,; | A/D Control Status 1 ADCS1 RIW 0000000Xg
00006A; | A/D Data0 ADCRO R 00000000

A/D Converter
00006B;; | A/D Data 1 ADCR1 R XXXXXX00g
00006C,; | ADC Setting 0 ADSRO RIW 00000000
00006Dy | ADC Setting 1 ADSR1 R/W 00000000g
00006Ey Reserved
00006F ROM Mirror Function Select ROMM W ROM Mirror XXXXXXX1g
000070

to Reserved for CAN Controller 0/1. Refer to “CAN Controllers”
00008F
000090

to Reserved
00009A

DMA Descriptor Channel Specified
00009By | Register DCSR RW 000000005
00009C,; | DMA Status L Register DSRL RIW DMA 000000005
00009D,; | DMA Status H Register DSRH RIW 00000000
00009E;; |Address Detect Control Register 0 PACSRO RIW Address Match 000000005
00009F ggg’}gg’r Interrupt Trigger/Release DIRR RIW Delayed Interrupt XXXXXXX0g
; Low P
0000A0y | Low-power Mode Control Register LPMCR W,RIW ool Coreuit 000110005
. . Low Power
0000A1Y Clock Selection Register CKSCR R,R/W Control Circuit 111111005
0000A2,,,
0000A3,; Reserved
0000A4;, | DMA Stop Status Register DSSR R/W DMA | 00000000g
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Address Register Abbreviation | Access Resource name Initial value
007900y Reload Register LO PRLLO R/W XXXXXXXXg
007901y Reload Register HO PRLHO R/W XXXXXXXXg

16-bit PPG 0/1
007902y Reload Register L1 PRLL1 R/W XXXXXXXXg
007903 Reload Register H1 PRLH1 R/W XXXXXXXXg
007904 Reload Register L2 PRLL2 R/W XXXXXXXXg
007905y Reload Register H2 PRLH2 R/W XXXXXXXXg
16-bit PPG 2/3
007906} Reload Register L3 PRLL3 R/W XXXXXXXXg
007907y Reload Register H3 PRLH3 R/W XXXXXXXXg
007908y Reload Register L4 PRLL4 R/W XXXXXXXXg
007909 Reload Register H4 PRLH4 R/W XXXXXXXXg
16-bit PPG 4/5
00790A Reload Register L5 PRLL5 R/W XXXXXXXXg
00790By Reload Register H5 PRLH5 R/W XXXXXXXXg
00790Cy Reload Register L6 PRLL6 R/W XXXXXXXXg
00790Dy Reload Register H6 PRLH6 R/W XXXXXXXXg
16-bit PPG 6/7
00790Ey Reload Register L7 PRLL7 R/W XXXXXXXXg
00790Fy Reload Register H7 PRLH7 R/W XXXXXXXXg
007910y Reload Register L8 PRLL8 R/W XXXXXXXXg
007911y Reload Register H8 PRLH8 R/W XXXXXXXXg
16-bit PPG 8/9
007912 Reload Register L9 PRLL9 R/W XXXXXXXXg
007913 Reload Register H9 PRLH9 R/W XXXXXXXXg
007914y Reload Register LA PRLLA R/W XXXXXXXXg
0079154 Reload Register HA PRLHA R/W XXXXXXXXg
16-bit PPG A/B
007916y Reload Register LB PRLLB R/W XXXXXXXXg
007917y Reload Register HB PRLHB R/W XXXXXXXXg
0079184 Reload Register LC PRLLC R/W XXXXXXXXg
007919y Reload Register HC PRLHC R/W XXXXXXXXg
16-bit PPG C/D
00791A4 Reload Register LD PRLLD R/W XXXXXXXXg
00791By Reload Register HD PRLHD R/W XXXXXXXXg
00791Cy Reload Register LE PRLLE R/W XXXXXXXXg
00791Dy Reload Register HE PRLHE R/W XXXXXXXXg
16-bit PPG E/F
00791E4 Reload Register LF PRLLF R/W XXXXXXXXg
00791Fy Reload Register HF PRLHF R/W XXXXXXXXg
007920y Input Capture 0 IPCPO R XXXXXXXXg
0079214 Input Capture 0 IPCPO R XXXXXXXXg
Input Capture 0/1
007922y, Input Capture 1 IPCP1 R XXXXXXXXg
007923 Input Capture 1 IPCP1 R XXXXXXXXg
(Continued)
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List of Control Registers (2)

Address
Register Abbreviation Access Initial Value
CANO CAN1
007B00y 007D00y Control Status CSR R/W, W OXXXX0X1g
007B01 H 007D01 H Reglster R/W, R OOXXXOOOB
007B02y 007D02y Last Event LEIR RIW 000X0000g
007B03y 007D03y, Indicator Register XXXXXXXXg
007B04y 007D04 Receive And Transmit RTEC R 000000005
007B05 007D05 Error Counter 000000005
007B06 007D06, Bit Timing 11111111
. BTR R/W B
007807}, 007D07y, Register X111111g
007808y, 007D08 XXXXXXXX
IDE Register IDER RIW B
007809, 007D09, 9 XXXXXXXXg
007BOA 007D0A,, Transmit RTR 00000000
; TRTRR RIW B
007B0B, 007D0By, Register 000000005
007B0OCH 007D0Cy Remote Frame
Receive Waiting RFWTR RIW e
007BODy 007D0Dy Register B
007BOEy, 007DOE Transmit Interrupt TIER R/W 00000000g
OO?BOFH 007DOFH Enable Register OOOOOOOOB
007B10, 007D10y XXXXXXXXg
XXXXXXXX
007B11y 007D114 Acceptance Mask AMSR RIW B
007B12, 007D12;, Select Register XXXXXXXXg
007813y, 007D13y, XHXXXXXXg
007B14y 007D 14 XXXXXXXXg
XXXXXXXX
007B1 5H 007D15H ACCeptanCe Mask AMRO R/W B
007B16y 007D164 Register 0 XXXXXXXXg
007B17y 007D17y XXXXXXXXg
007B18, 007D18, XXXXXXXXg
XXXXXXXX
007B19y 007D19y Acceptance Mask AMR RIW B
007B1Ay 007D1Ay Register 1 XXXXXXXXg
007B1By 007D1By KXXXXXXXg
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List of Message Buffers (DLC Registers and Data Registers) (2)

Address
Register Abbreviation Access Initial Value
CANO CAN1
007A80,, 007C80,, _ XXXXXXXXg
to to E(’gtgy'fees%'swr 0 DTRO RIW to
007A87,4 007C87,, XXXXXXXXg
007A88 007C88 _ XXXXXXXX
o o ?gtg ?eesg'Ste” DTR1 RIW to °
007A8F, 007C8Fy 4 XXXXXXXXg
007A90,, 007C90,, Dot Reaistor 2 XXXXXXXXg
to to (gtgyteesg)"“er DTR2 RIW to
007A97,, 007C97,, XXXXXXXXg
007A98,, 007C98,, _ XXXXXXXXg
to to E(’gtgy'fees%'swr 3 DTR3 RIW to
007A9F, 007C9Fy XXXXXXXXg
007AAQ 007CAO0 _ XXXXXXXX
o o ?gtg ?eeS%'Ster 4 DTR4 RIW to °
007AAT7y, 007CA7, 4 XXXXXXXXg
007AA8, 007CA8,, Dot Reaistor XXXXXXXXg
to to (gtsytees%"smr DTR5 RIW to
007AAF 007CAFy XXXXXXXXg
007ABOy 007CBOy, _ XXXXXXXXg
to to E(’gtgyﬁig'swr 6 DTR6 RIW to
007ABT7y 007CB74 XXXXXXXXg
007AB8y, 007CB8y _ XXXXXXXXg
to to '?gtgy?eesg'swr 7 DTR7 RIW to
007ABF 007CBFy XXXXXXXXg
007ACOy, 007CCOy Dot Reaistor 8 XXXXXXXXg
to to (gtsytees%"smr DTRS RIW to
007ACT} 007CC7, XXXXXXXXg
007AC8, 007CCsy _ XXXXXXXXg
to to E(’gtgyﬁig'swr 9 DTR9 RIW to
007ACF, 007CCFy XXXXXXXXg
007ADO, 007CDOy _ XXXXXXXXg
to to '?gtgy?ees%'swr 10 DTR10 RIW to
007AD7,, 007CD7, XXXXXXXXg
007ADS,, 007CD8, Dot Reistor 11 XXXXXXXXg
to to (gtsytees%"smr DTR11 RIW to
007ADF, 007CDFy XXXXXXXXg
007AEQy 007CEOy, _ XXXXXXXXg
to to E(’gtgy';es%'swr 12 DTR12 RIW to
007AE7y 007CE7y XXXXXXXXg
007AE8y, 007CE8y _ XXXXXXXXg
to to '?gtgy?ees%'swr 13 DTR13 RIW to
007AEF 007CEFy, XXXXXXXXg
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11.4.2 Reset Standby Input
(Tp = —40°C to +105°C, Ve = 5.0 V + 10%, fop< 24 MHz, Vgg = AVgg = 0.0 V)
Value
Parameter Symbol Pin - Unit Remarks
Min Max
500 — ns Under normal operation
- Oscillation ti f oscillator* In Stop mode, Sub Clock mode,
Reset input time | trsTL RST fﬁ'og |or; Ime ot oscillator — Us Sub Sleep mode and Watch
H mode
100 — HUs In Time Timer mode

* : The oscillation time of the oscillator is the time it takes for the amplitude of the oscillations to reach 90%. For
crystal oscillators, this time is between several ms and several tens of ms, for ceramic oscillators the time is
between several hundred LLs and several ms, and for an external clock, the time is 0 ms.

® Under normal operation:

tRSTL. ~————————f
RST
0.2 Vce 0.2 Vce

® |In Stop mode, Sub Clock mode, Sub Sleep mode, Watch mode:

tRSTL

RST —\
0.2Vce % —+-0.2Vcce
90% of
amplitude
X0

100 us

Internal operation
clock

Oscillation time o I
of oscillator Oscillation stabilization
waiting time

Instruction execution

Internal reset
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11.4.3 Power On Reset

(Ta = —40°C to +105°C, Vg = 5.0 V £ 10%, fop< 24 MHz, Vgg = AVgg = 0.0 V)

Value
Parameter Symbol Pin Condition : Unit Remarks
Min Max
Power on rise time tr Vee 0.05 30 ms
Power off time torrF Vee 1 — ms Waiting time until power-on
trR
27V
Vce
0.2Vv 0.2V 0.2V
toFF
Note: : If you change the power supply voltage too rapidly, a power on reset may occur. We recommend that you startup

smoothly by restraining voltages when changing the power supply voltage during operation, as shown in the figure below.
Perform while not using the PLL clock. However, if voltage drops are within 1 V/s, you can operate while using the PLL

clock.

Holds RAM data

We recommend a rise of
50 mV/ms maximum.

11.4.4 Clock Output Timing

(Ta = —40°C to +105°C, Ve = 5.0 V + 10%, Vgg = 0.0 V, fop< 24 MHz)

Value
Parameter Symbol Pin Condition - Unit Remarks
Min Max
) 62.5 — ns fcp = 16 MHz
Cycle time tcyce CLK —
41.67 |— ns fcp = 24 MHz
20 — ns fcp = 16 MHz
CLK T - CLK | tomcL CLK — cP
13 — ns fcp =24 MHz
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11.4.7 Ready Input Timing

(Tpo =—40°C to +105°C, Ve = 5.0 V £ 10%, Vgg = 0.0 V, fop< 24 MHz)
= - = Test Rated Value . = g
arameter Symbo in Condition Min Max Unit emarks
45 — ns fcp = 16 MHz
RDY setup time trRyHs RDY
— 32 — ns fcp =24 MHz
RDY hold time tRYHH RDY 0 — ns

Note:

: If the RDY setup time is insufficient, use the auto-ready function.

CLK

ALE

24V

RD/WR

-
Py
=<
I
w
A
A

RDY
When WAIT is not used.

RDY
When WAIT is used.
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11.4.8 Hold Timing

(Ta = —40°C to +105°C, Ve = 5.0 V + 10%, Vgg = 0.0 V, fop< 24 MHz)

. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
Pin floating —> HAK { time txHAL HAK 30 tcp ns
HAK T time —> Pin valid time thany HAK tcp 2 tcp ns
Note: : There is more than 1 cycle from when HRQ reads in until the HAK is changed.
— A
HAK \ 24V
08V-y
le——— txHAL ——» le—— tHAHV — |
, X 24V Hi-z 24 v
Each pin
7l 0.8V 0.8 V!‘
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W Bit setting: ESCR:SCES =0, ECCR:SCDE =1

(Ta =—40°C to +105°C, Ve = 5.0 V £ 10%, fep< 24 MHz, Vg5 =0V)
A cc CP SS

. . Value .
Parameter Symbol Pin Condition : Unit
Min Max
Serial clock cycle time tscyc SCKO to SCK3 5tcp — ns
SCKT —> SOT delay time tovovl | aghg 0 SCK3. —50 +50 ns
: SCKO to SCK3, Internal clock operation output _
Valid SIN - SCK \L tIVSLI SINO to SIN3 pinS are tCP + 80 ns
CL=80pF+1TTL.

SCK { - Valid SIN hold time tLix St fo SCKS3, 0 — ns
SOT - SCK { delay time tsov | aghg o SSKS: 3tp—70 |— ns
Note: @ C, is load capacity value of pins when testing.

® t~p is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.

tscyc
24V
SCKO to SCK3 \
N 08V 0.8VY

tsHovI

SOTO to SOT3

SINO to SIN3

| tsovL
2.4V
0.8V
| tivsL tsLIXI |
VIH VIH
ViL ViL

Document Number: 002-04498 Rev. *A

Page 68 of 92



O

YPRESS

MB90340E Series

Embedded in Tomorrow™

W Bit setting: ESCR:SCES =1, ECCR:SCDE =1

(To =—40°C to +105°C, Ve = 5.0 V + 10%, fcp< 24 MHz, Vgg=0V)
. . Value .
Parameter Symbol Pin Condition = Unit
Min Max
Serial clock cycle time tscve SCKO to SCK3 5tcp — ns
SCK | - SOT delay time tsoi | SGho fo SCK3, —50 +50 ns
: SCKO to SCK3, Internal clock operation -
Valid SIN - SCK T tvsHi SINO to SIN3 output pins are tcp + 80 ns
CL.=80pF+1TTL.
SCK T > Valid SIN hold time tshix S oA 0 — ns
SOT - SCK * delay time tsovil | S 10 SCKS. 3tep—70 |— ns
Note: o C, is load capacity value of pins when testing.
® t-p is internal operating clock cycle time (machine clock) . Refer to “Clock Timing”.
tscyc
[ o4y 24V,
SCKO to SCK3 '
0.8V
tsLovi
tSOVHI
24V 24V
SOTO to SOT3
0.8V 0.8V
tIvSHI tSHIXI |
/
SINO to SIN3 Vi Vi
b Vi ViL
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11.4.13 I2C Timing

(Tp =—40°C to +105°C, Voo = 5.0 V £ 10%, Vgg = 0.0 V)

- Standard-mode | Fast-mode*’ )
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 Hs
“L” width of the SCL clock tLow 47 — 1.3 — Us
“H” width of the SCL clock thicH 4.0 — 0.6 — s
Set-up time (repeated) START condition - -
SCL T — SDA ¢ 'susTA  |R=17ko, 4.7 0.6 Hs
Data hold time t C=50pF 0 3.45+3 0 0.9*
SCL - SDA 1 HDDAT : : Hs
Data set-up time _ _
SDA 1 - sCL 1 tsupat 250 100 ns
Set-up time for STOP condition _ _
SCL T — SDA 1 tsusto 4.0 0.6 Hs
Bus free time between a STOP and START condition |tgyg 4.7 — 1.3 — Us

*1:For use at over 100 kHz, set the machine clock to at least 6 MHz.
*2:R,C: Pull-up resistor and load capacitor of the SCL and SDA lines.
*3:The maximum typpar Meets the requirement that it does not extend the “L” width (t_ o) of the SCL signal.
*4:A Fast-mode I°C-bus device can be used in a Standard-mode 1°C-bus system, but the requirement tsupaT = 250 ns must then be

met.

Y Vi
SDA
Vi VL
> < —»
tLow tsupar
_\» ViH ViH \ Vi
SCL
Vi Vi Vi
—» | —» | PjtHicH €
tHDSTA tHDDAT tsusTa

W

ViH ViH
Vi
. —P s
‘ tHDSTA teus
N/ IH [ \ ViH -
Ab 47
tsusto
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B MBO0F345E, MBO0F345ES, MBO0F345CE, MBO0F345CES

lcc — Vee
Tp = +25°C, external clock operation f = Internal operation frequency

lccL — Vee
Tp = +25°C, external clock operation f = Internal operation frequency

Tp = +25°C, external clock operation f = Internal operation frequency

70 100
90
60 / f=24 MHz 80
50 7 f=20 MH 70 (=8
= Z —
< 40 e f=16 MHz | < 60
// ) = 50
§’30 f=12 MHz 1 o 40
8 f=10 MHz o
= 20 f=8MHz— 30
20
1 f=4MHz_|
0 f=2MHz 10
0 L L L L 0 L L 1 1
25 3.5 4.5 55 6.5 2.5 3.5 4.5 55 6.5
NTe o NN VCC (V)
lccs — Vee lccLs — Vee
Tp = +25°C, external clock operation f = Internal operation frequency Tp = +25°C, external clock operation f = Internal operation frequency
35 50
45
30 — f=24 MHz 40
3 7~ f=20 MHz 35
< 20 f=16 MH <
c / = z <<
= 3 25
8 15 f=12 MHz TIJ/ 20
f=10 MHz pu] _
2 10 f = 8 MHz] 8 15 f=8kHz
5 f=4MHz 10
f=2MHz 5
0 L L 1 1 0 L L L L
25 35 45 5.5 6.5 2.5 3.5 4.5 55 6.5
Vee (V)
lcts — Vee lcct — Vee

Tp = +25°C, external clock operation f = Internal operation frequency

400 20
350 18
800 f=2MH 1‘?
— = Z —
<:(L 250 <1 12
‘;)’ 200 5 10
5 150 o8
100 i f=8kHz
50 P
0 ] ] ] ] O ] L L L
25 3.5 4.5 55 6.5 25 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
lctspLLs — Vee lccH — Vee
Tp = +25°C, external clock operation f = Internal operation frequency Tp = +25°C, stopped
10 10
9 9
8 8
< 7 ~ 7
E 6 Ls
g 5 T 5
= Q
o 4
2 f=24 MHz o
o 3 3 —
2 2
1 1
0 L L L L O L L L L
2.5 3.5 4.5 5.5 6.5 2.5 3.5 4.5 5.5 6.5
Vee (V) Vee (V)
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13. Ordering Information

Remarks

Part number Package
MBOOF 342EPF
MBOOF342ESPF 100-pin plastic QFP
MB9OF342CEPF (FPT-100P-M06)
MBOOF342CESPF
MBOOF342EPMC
MBOOF342ESPMC 100-pin plastic LQFP
MB9O0F342CEPMC (FPT-100P-M20)
MB90OF342CESPMC
MBOOF 345EPF
MBOOF345ESPF 100-pin plastic QFP
MB9OF345CEPF (FPT-100P-M06)
MBOOF345CESPF
MBOOF345EPMC
MB90F345ESPMC 100-pin plastic LQFP
MBOOF345CEPMC (FPT-100P-M20)
MBOOF345CESPMC
MBOOF346EPF
MBO0F346ESPF 100-pin plastic QFP
MB9OF346CEPF (FPT-100P-MO06)
MBOOF346CESPF
MBOOF346EPMC
MB90F346ESPMC 100-pin plastic LQFP
MBOOF346CEPMC (FPT-100P-M20)
MBOOF346CESPMC
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14. Package Dimensions
100-pin plastic LQFP Lead pitch 0.50 mm

(FPT-100P-M20)

Package width x
package length

14.0 mm x 14.0 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm Max
Weight 0.65¢g
(Re?eor:ﬁce) P-LFQFP100-14x14-0.50

100-pin plastic LQFP

(FPT-100P-M20)

16.00£0.20(.630=+.008)SQ

*14.00+0.10(.551+.004)SQ

INDEX

RLEEEY

0.20+0.05

(.008+.002)

il
@

© 2005-2010 FUJITSU SEMICONDUCTOR LIMITED F1000315-¢-3-5

$[0.08(.003) @

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.

(]0.08(.003)

-
Details of "A" part

1.50 263 (.059 286 )
(Mounting height)

0°~8°
A 0.50+0.20
(.020+.008)
0.60+0.15
0.145+0.055 | (.024+.006)
(.006+.002)

Dimensions in mm (inches).

Note: The values in parentheses are reference values

0.25(.010)

- s __

|

|

I

|

|

I

0.10+0.10 |
(.004+.004) |
(Stand off) |
I

|

|

|

I

|
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