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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"

Active

F2MC-16LX

16-Bit

16MHz

CANbus, EBI/EMI, SCI, Serial 1/0, UART/USART
POR, WDT

81

128KB (128K x 8)
FLASH

4K x 8

4.5V ~ 5.5V

A/D 8x8/10b
External

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

https://www.e-xfl.com/product-detail/infineon-technologies/mb90f548gspmc-gsel

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong
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Features

MB90543G (S)
MB90547G (S)
MB90548G (S)
MB90549G (S)

MBO0F543G (S) /F548G (S)
MBO0F549G (S) /F546G (S)
MBO0OF548GL(S)

MB90V540G

16-bit Reload Timer
(2 channels)

Operation clock frequency : fsys/2, fsys/23, fsys/25 (fsys = System clock frequency)
Supports External Event Count function
Signals an interrupt when overflow

16-bit Free-run Timer

Supports Timer Clear when a match with Output Compare (Channel 0)
Operation clock freq. : fsys/22, fsys/24, fsys/28, fsys/28 (fsys = System clock freq.)

16-bit Output Compare
(4 channels)

Signals an interrupt when a match with 16-bit Free-run Timer
Four 16-bit compare registers
A pair of compare registers can be used to generate an output signal

16-bit Input Capture
(8 channels)

Rising edge, falling edge or rising & falling edge sensitive
Four 16-bit Capture registers
Signals an interrupt upon external event

8/16-bit
Programmable
Pulse Generator
(4 channels)

Supports 8-bit and 16-bit operation modes
Eight 8-bit reload counters

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

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

4 output pins
Operation clock freq. : fsys, fsys/2?, fsys/22, fsys/23, fsys/24 or 128 ps@fosc = 4 MHz
(fsys = System clock frequency, fosc = Oscillation clock frequency)

CAN Interface
MB90540G series
: 2 channels
MB90545G series
: 1 channel

Conforms to CAN Specification Version 2.0 Part Aand B

Automatic re-transmission in case of error

Automatic transmission responding to Remote Frame

Prioritized 16 massage buffers for data and ID’s supports multipe massages
Flexible configuration of acceptance filtering :

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

Supports up to 1 Mbps

32 kHz Sub-clock

Sub-clock for low power operation

External Interrupt
(8 channels)

Can be programmed edge sensitive or level sensitive

External bus

External access using the selectable 8-bit or 16-bit bus is enabled

interface (external bus mode.)
Virtually all external pins can be used as general purpose I/O
All push-pull outputs and schmitt trigger inputs

I/O Ports

Bit-wise programmable as input/output or peripheral signal
Sub-clock for 32 kHz Sub clock low power operation

Flash Memory

Supports automatic programming, Embeded Algorithm
Write/Erase/Erase-Suspend/Erase-Resume commands
A flag indicating completion of the algorithm

Number of erase cycles : 10,000 times

Data retention time : 10 years

Boot block configuration

Erase can be performed on each block

Block protection by externally programmed voltage

*1 : If the one clock system is used, equip X0A and X1A with clocks from the tool side.

Document Number: 002- 07696 Rev. *A
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*2 : ltis setting of DIP switch S2 when Emulation pod (MB2145-507) is used.Please refer to the MB2145-507 hardware manual (2.7

Emulator-specific Power Pin) about details.

*3 : Operating Voltage Range

Products Operation guarantee range
MB90F543G(S)/F546G(S)/F548G(S)/ 45V 1055V
MB90549G(S)/F549G(S)/V540/V540G
MB90F548GL(S)/543G(S)/547G(S)/548G(S) 35Vto55V

Document Number: 002- 07696 Rev. *A
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Pin No.
Pin name Circuit type Function
LQFP? QFP1
P33 General I/O port with programmable pullup. This function is enabled in the
single-chip mode, external bus 8-bit mode or when WRH pin output is disabled.
1 13 I Write strobe output pin for the 8 higher bits of the data bus. This function is
WRH enabled when the external bus is enabled, when the external bus 16-bit mode
is selected, and when the WRH output pin is enabled.
General I/O port with programmable pullup. This function is enabled in the
P34 . . A
» 1 | single-chip mode or when the hold function is disabled.
HRQ Hold request input pin. This function is enabled when both the external bus
and the hold functions are enabled.
General I/0O port with programmable pullup. This function is enabled in the
P35 . ) N
13 15 | single-chip mode or when the hold function is disabled.
_— Hold acknowledge output pin. This function is enabled when both the external
HAK )
bus and the hold functions are enabled.
General I/O port with programmable pullup. This function is enabled in the
P36 ; ) SR
u 16 | single-chip mode or when the external ready function is disabled.
Ready input pin. This function is enabled when both the external bus and the
RDY .
external ready functions are enabled.
General I/O port with programmable pullup. This function is enabled in the
P37 . ) ™
15 17 H single-chip mode or when the CLK output is disabled.
CLK CLK output pin. This function is enabled when both the external bus and CLK
outputs are enabled.
P40 General I/O port. This function is enabled when UARTO disables the serial
data output.
16 18 G - - - —
Serial data output pin for UARTO. This function is enabled when UARTO
SOTO ;
enables the serial data output.
pa1 General I/O port. This function is enabled when UARTO disables serial clock
output.
17 19 G - - - —
Serial clock I/0 pin for UARTO. This function is enabled when UARTO enables
SCKO :
the serial clock output.
P42 General I/O port. This function is always enabled.
18 20 SINO G Serial data input pin for UARTO. Set the corresponding Port
Direction Register to input if this function is used.
P43 General I/O port. This function is always enabled.
19 21 SINL G Serial data input pin for UART1. Set the corresponding Port
Direction Register to input if this function is used.

Document Number: 002- 07696 Rev. *A
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(Continued)
Pin No. . o .
Pin name Circuit type Function
LQFP2 QFP*
P95 General I/O port. This function is always enabled.
72 74 D RX input pin for CANO Interface. When the CAN function is used, output from
RX0 ;
the other functions must be stopped.
P96 General I/O port. This function is enabled when CANL1 disables the output.
73 75 1 D TX output pin for CAN1. This function is enabled when CAN1 enables the
output (only MB90540G series) .
P97 General I/O port. This function is always enabled.
74 76 RX1 D RX input pin for CAN1 Interface. When the CAN function is used, output from
the other functions must be stopped (only MB90540G series) .
76 78 PAO D General I/O port. This function is always enabled.
32 34 AVee Power Power supply pin for the A/D Converter. This power supply must be turned on
supply or off while a voltage higher than or equal to AVcc is applied to Vec.
35 37 AVss SPS;\;T; Power supply pin for the A/D Converter.

External reference voltage input pin for the A/ID Converter. This power supply

33 35 AVRH Power must be turned on or off while a voltage higher than or equal to AVRH is
supply .
applied to AVcc.
Power . .
34 36 AVRL supply External reference voltage input pin for the A/D Converter.
47, 48 49, 50 MDO, MD1 c Input pins for specifying the operating mode. The pins must be directly
connected to Vcc or Vss.
49 51 MD2 E Input pin for specifying the operating mode. The pin must be directly
connected to Vcc or Vss.
Power supply stabilization capacitor pin. It should be connected externally to
25 27 C — . .
an 0.1 pF ceramic capacitor.
Power .
21,82 23,84 Vee supply Input pin for power supply (5.0 V) .
9,40,79 |11,42,81 |Vss SPSF‘)’:)T; Input pin for power supply (0.0 V) .

*1 : FPT-100P-M06
*2 : FPT-100P-M20

Document Number: 002- 07696 Rev. *A Page 13 of 70
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Circuit type Diagram Remarks
B CMOS level output
Voo B CMOS Hysteresis input
P-ch B Analog input
N-ch
E
—— P-ch
Analog input
—N-ch cmos
R Hysteresis input
A @07
B CMOS Hysteresis input
CMOs B Pull-down Resistor : 50 kQ approx.
Hysteresis input (except Flash devices)
A [
F
R (Pull-down)
B CMOS level output
B CMOS Hysteresis input
Vcc
boch B TTL level input (Flash devices in
- Flash writer mode only)
N-ch
G
CMOS
R Hysteresis input
M }c
R TTL level input
W >¢

Document Number: 002- 07696 Rev. *A
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7. Memory Map

The memory space of the MB90540G/545G Series is shown below.

FFFFFFH

FFO00OH
FEFFFFH

FEO00OH
FDFFFFH

FDOO0OH
FCFFFFH

FCO000H

00FFFFH

004000H
003FFFH

003900H

0020FFH
001FF5H

001FFOH

000100H

0000BFH
000000H

MBYOV540G/
F546G (S)

ROM
(FF bank)

ROM
(FE bank)

ROM
(FD bank)

ROM
(FC bank)

External

ROM
(Image of
FF bank)

Peripheral

External

ROM correction

RAM 8 K

External

Peripheral

MB90543G(S)
F543G(S)

FFFFFFH

FFO000H

ROM
(FF bank)

FEFFFFH

FEO0000H

ROM
(FE bank)

OOFFFFH

004000+
003FFFH

003900+

002000+

0018FFH

000100+

0000BFH

External

ROM
(Image of
FF bank)

Peripheral

External

RAM 6 K

External

000000+

Peripheral

MB90548G(S)
MB9OF548GL(S)
MBOOF548G (S)

FFFFFFH
ROM
(FF bank)
FFO000H
FEFFFFH
ROM
(FE bank)
FEOO0OH
External
O00FFFFH ROM
(Image of
004000H FF bank)
003FFFH
Peripheral
003900+
External
002000+
0010FFH
RAM 4 K
000100+
External
0000BFH
Peripheral
000000H

FFFFFFH

FFO000H
FEFFFFH

FEO00OH
FDFFFFH

FDOOOOH
FCFFFFH

FCO000H

OOFFFFH

004000+
003FFFH

003900+

002100H

0018FFH

000100+

0000BFH
000000H

MB90549G (S) /
F549G (S)

ROM
(FF bank)

ROM
(FE bank)

ROM
(FD bank)

ROM
(FC bank)

External

ROM
(Image of
FF bank)

Peripheral

External

RAM 6 K

External

Peripheral

FFFFFFH

FFO000H

00FFFFH

004000+
003FFFH

003900H

002000+

0008FFH

000100H
0000BFH

000000H

MB90547G (S)

ROM
(FF bank)

External

ROM
(Image of
FF bank)

Peripheral

External

RAM 2 K

External

Peripheral

Note : The high-order portion of bank 00 gives the image of the FF bank ROM to make the small model of the C compiler effective.
Since the low-order 16 bits address are the same, the table in ROM can be referenced without using the “far” specification in

the pointer declaration.

For example, an attempt to access 00C000~ accesses the value at FFC000+ in ROM.The ROM area in bank FF exceeds 48
Kbytes, and its entire image cannot be shown in bank 00.The image between FF4000+ and FFFFFFH is visible in bank 00,
while the image between FFO000+ and FF3FFF+ is visible only in bank FF.

Document Number: 002- 07696 Rev. *A
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Address Register Abbreviation Access Resource name Initial value
47+ t0 4BH Prohibited
4Cn Input capture control status register 0/1 | 1CS01 R/W Input Capture 0/1 00000000e
4Dn Input capture control status register 2/3 | 1CS23 R/W Input Capture 2/3 00000000e
4En Input capture control status register 4/5 | 1CS45 R/W Input Capture 4/5 00000000e
4Fn Input capture control status register 6/7 | 1CS67 R/W Input Capture 6/7 00000000e
50H Timer control status register O TMCSRO R/W 00000000s
51n Timer control status register O TMCSRO R/W _ ~0000s
16-bit Reload Timer O
52u Timer register O/reload register O TMRO/TMRLRO R/W XXXXXXXXe
53n Timer register O/reload register O TMRO/TMRLRO R/W XXXXXXXXe
54n Timer control status register 1 TMCSR1 R/W 00000000s
55u Timer control status register 1 TMCSR1 R/W _ ~0000s
16-bit Reload Timer 1
56H Timer register 1/reload register 1 TMR1/TMRLR1 R/W XXXXXXXXe
57w Timer register 1/reload register 1 TMR1/TMRLR1 R/W XXXXXXXXe
58H Output compare control status register 0 | OCS0 R/W 0000__00s
- Output Compare 0/1
59+ Output compare control status register 1 | OCS1 R/W __00000s
5AH Output compare control status register 2 | OCS2 R/W 0000__00s
- Output Compare 2/3
5B Output compare control status register 3 | OCS3 R/W _00000s
5Ch to 6BH Prohibited
6CH Timer Data register TCDT R/W 00000000s
6DH Timer Data register TCDT R/W 1/0 Timer 00000000s
6EH Timer Control register TCCS R/W 000000008
6Fn ROM mirror function ROMM RIW ROM Mirror ~ [_______ 1s
selection register
701 to 7F+ Reserved for CAN 0 Interface.
80+ to 8Fn Reserved for CAN 1 Interface.
90+ to 9Dw Prohibited
) Address Match
Program address detection ;
9En h PACSR R/W Detection 000000008
control status register Function
9FH Delayed interrupt/release register DIRR R/W Delayed Interrupt | __ Os
AOH Low-power mode control register LPMCR R/IW IC_:%Vr\lltFo(l)l\gsr 00011000e
. . Low Power
Aln Clock selection register CKSCR R/W Controller 11111100e

Document Number: 002- 07696 Rev. *A
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Address . o .
Register Abbreviation Access Initial Value
CANO CAN1
003A24+ 003C24+
XXXXXXXX XXXXXXXXe
003A25H 003C25+ )
ID register 1 IDR1 R/W
003A26H 003C26H
XXXXX-=- XXXXXXX X
003A27H 003C27+
003A28H 003C28+
XXXXXXXX XXXXXXX X
003A29+ 003C29+ .
ID register 2 IDR2 R/W
003A2AH 003C2AH
XXXXX-=- XXXXXXXXs
003A2BH 003C2Bw
003A2CH 003C2Cw
XXXXXXXX XXXXXXX X
003A2DH 003C2DH )
ID register 3 IDR3 R/W
003A2EH 003C2EH
XXXXX--- XXXXXXXXe
003A2FH 003C2FH
003A30~ 003C30n
XXXXXXXX XXXXXXX X
003A31H 003C31x )
ID register 4 IDR4 R/W
003A32+ 003C32+
XXXXX-=- XXXXXXX Xz
003A33n 003C33n
003A34+ 003C34+
XXXXXXXX XXXXXXX X
003A35H 003C35w )
ID register 5 IDR5 R/W
003A36H 003C36H
XXXXX-=- XXXXXXX X
003A37H 003C37+
003A38H 003C38w
XXXXXXXX XXXXXXXXs
003A39+ 003C39+ )
ID register 6 IDR6 R/W
003A3AH 003C3AH
XXXXX--- XXXXXXX X
003A3BH 003C3BH

Document Number: 002- 07696 Rev. *A
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(Continued)
Address . o »
Register Abbreviation Access Initial Value
CANO CAN1
003A3CH 003C3Cw
XXXXXXXX XXXXXXXXB
003A3DH 003C3Dw .
ID register 7 IDR7 R/W
003A3EH 003C3EH
XXXXX-=- XXXXXXXXe
003A3FH 003C3FH
003A40H 003C40n
XXXXXXXX XXXXXXXXB
003A41H 003C41+ )
ID register 8 IDR8 R/W
003A42+ 003C42+
XXXXX-== XXXXXXXXe
003A43H 003C43n
003A44H 003C44+
XXXXXXXX XXXXXXXXs
003A45+ 003C45H )
ID register 9 IDR9 R/W
003A46H 003C46H
XXXXX-== XXXXXXXXe
003A47H 003C47H
003A48+ 003C48H
XXXXXXXX XXXXXXXXB
003A49+ 003C49+ )
ID register 10 IDR10 R/W
003A4AH 003C4AH
XXXXX--- XXXXXXXXe
003A4BH 003C4BH
003A4CH 003CA4CH
XXXXXXXX XXXXXXXXB
003A4DH 003C4Dw )
ID register 11 IDR11 R/W
003A4EH 003C4EH
XXXXX-== XXXXXXX X8
003A4FH 003C4FH
003A50H 003C50+
XXXXXXXX XXXXXXXXB
003A51H 003C51+ .
ID register 12 IDR12 R/W
003A52+ 003C52+
XXXXXK--- XXXXXXXXe
003A53H 003C53+
003A54+ 003C54+
XXXXXXXX XXXXXXXXB
003A55H 003C55+ )
ID register 13 IDR13 R/W
003A56H 003C56+
XXXXX-=- XXXXXXXXe
003A57H 003C57+
003A58H 003C58+
XXXXXXXX XXXXXXXXB
003A59H 003C59+ )
ID register 14 IDR14 R/W
003A5AH 003C5AH
XXXXX-== XXXXXXX X8
003A5BH 003C5BH
003A5CH 003C5CH
XXXXXXXX XXXXXXXXB
003A5DH 003C5Dw .
ID register 15 IDR15 R/W
003AS5EH 003C5EH
XXXXX--- XXXXXXXXe
003A5FH 003C5FH
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(Continued)
Address ) o o
Register Abbreviation Access Initial Value
CANO CAN1

003A88H 003C88n XXXXXXXXe
to to Data register 1 (8 bytes) DTR1 R/W to

003A8F+ 003C8FH XXXXXXXXe
003A90~ 003C90H XXXXXXXXe
to to Data register 2 (8 bytes) DTR2 R/W to

003A97H 003C97n XXXXXXXXB
003A98H 003C98x XXXXXXXXe
to to Data register 3 (8 bytes) DTR3 R/W to

003A9F+ 003C9FH XXXXXXXXe
003AAOH 003CAOH XXXXXXXXe
to to Data register 4 (8 bytes) DTR4 R/W to

003AAT7H 003CA7H XXXXXXXXB
003AA8H 003CA8H XXXXXXXXB
to to Data register 5 (8 bytes) DTR5 R/W to

003AAFH 003CAFH XXXXXXXXs
003ABOH 003CBOH XXXXXXXXe
to to Data register 6 (8 bytes) DTR6 R/W to

003AB7H 003CB7H XXXXXXXXB
003AB8H 003CB8H XXXXXXXXB
to to Data register 7 (8 bytes) DTR7 R/W to

003ABFH 003CBF+ XXXXXXXXs
003ACOH 003CCO~ XXXXXXXXe
to to Data register 8 (8 bytes) DTR8 R/W to

003AC7H 003CC7x XXXXXXXXB
003ACS8H 003CC8 XXXXXXXXB
to to Data register 9 (8 bytes) DTR9 R/W to

003ACF+ 003CCFH XXXXXXXXe
003ADOH 003CDO+ XXXXXXXXe
to to Data register 10 (8 bytes) DTR10 R/W to

003AD7x 003CD7x XXXXXXXXB
003AD8H 003CD8+ XXXXXXXXB
to to Data register 11 (8 bytes) DTR11 R/W to

003ADF+ 003CDF+ XXXXXXXXs
003AEOH 003CEOH XXXXXXXXe
to to Data register 12 (8 bytes) DTR12 R/W to

003AE7H 003CE7H XXXXXXXXB
003AE8H 003CES8H XXXXXXXXB
to to Data register 13 (8 bytes) DTR13 R/W to

003AEFH 003CEF+ XXXXXXXXs
003AFOH 003CFOH XXXXXXXXe
to to Data register 14 (8 bytes) DTR14 R/W to

003AF 71 003CF7n XXXXXXXXB
003AF8H 003CF8n XXXXXXXXB
to to Data register 15 (8 bytes) DTR15 R/W to

003AFFH 003CFFH XXXXXXXXs

Document Number: 002- 07696 Rev. *A
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10. Interrupt Map

EIZOS Interrupt vector Interrupt control register
Interrupt cause clear
Number Address Number Address
Reset N/A #08 FFFFDCH - —
INT9 instruction N/A #09 FFFFD8H — -
Exception N/A #10 FFFFD4+ - -
CAN 0 RX N/A #11 FFFFDOH
ICROO 0000BOH
CAN 0 TX/INS N/A #12 FFFFCCH
CAN 1 RX N/A #13 FFFFC8H
ICRO1 0000B1+
CAN 1 TX/INS N/A #14 FFFFC4n
External Interrupt INTO/INT1 *1 #15 FFFFCO~
- - ICR0O2 0000B2H
Time Base Timer N/A #16 FFFFBCH
16-bit Reload Timer 0 *1 #17 FFFFB8H
ICRO3 0000B3+
8/10-bit AID Converter *1 #18 FFFFB4H
16-bit Free-run Timer N/A #19 FFFFBOH
ICRO4 0000B4H
External Interrupt INT2/INT3 *1 #20 FFFFACH
Serial I/O *1 #21 FFFFA8H
ICRO5 0000B5H
8/16-hit PPG 0/1 N/A #22 FFFFA4H
Input Capture 0 *1 #23 FFFFAOH
ICRO6 0000B6H
External Interrupt INT4/INT5 *1 #24 FFFF9CH
Input Capture 1 *1 #25 FFFF98+
ICRO7 0000B7+
8/16-bit PPG 2/3 N/A #26 FFFF94n
External Interrupt INT6/INT7 *1 #27 FFFF90H
- ICRO8 0000B8H
Watch Timer N/A #28 FFFF8CH
8/16-hit PPG 4/5 N/A #29 FFFF88H
ICRO9 0000B9H
Input Capture 2/3 *1 #30 FFFF84x
8/16-bit PPG 6/7 N/A #31 FFFF80H
ICR10 0000BAH
Output Compare 0 *1 #32 FFFF7CH
Output Compare 1 *1 #33 FFFF78x
ICR11 0000BBH
Input Capture 4/5 *1 #34 FFFF74x
Output Compare 2/3 - Input Capture 6/7 *1 #35 FFFF70u
ICR12 0000BCH
16-bit Reload Timer 1 *] #36 FEFF6CH
UART 0 RX *2 #37 FFFF68H
ICR13 0000BDH
UART 0 TX *1 #38 FFFF64n
UART 1 RX *2 #39 FFFF60+
ICR14 0000BEH
UART 1 TX *1 #40 FFFF5CH
Flash Memory N/A #41 FFFF58H
- ICR15 0000BFH
Delayed interrupt N/A #42 FFFF544

Document Number: 002- 07696 Rev. *A
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o Note that analog system input/output pins other than the A/D input pins (LCD drive pins, comparator input pins, etc.) cannot

accept + B signal input.

o Sample recommended circuits :
B Input/Output Equivalent circuits

Protective diode

Vce
P-ch

Limiting / /
resistance #j
+ Binput (0 Vto 16 V) 4%/\«—[_]

L >

WARNING: i
excess of absolute maximum ratings. Do not exceed these ratings

Document Number: 002- 07696 Rev. *A
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(Continued)

(Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): Ve =

(MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vec = 3.5 V 10 5.5 V, Vss = AVss = 0.0 V, Ta = —40 °C to +105 °C)
AVss = 0.0 V, Ta = —40 °C to +105 °C)

5.0Vt 10%, Vss =

- . . Val .
Parameter Sym Pin name Condition - aue Units Remarks
bol Min Typ Max
Internal frequgncy 116 MHz, At _ 40 55 mA
lec normal operating
Internal frequengy 116 MHz, At _ 50 70 mA Flash device
Flash programming/erasing
lecs Internal frequency : 16 MHz, At _ 12 20 mA
sleep mode
Vee =5.0 V£ 10%, - 300 600 |pA
lers Internal frequency : 2 MHz - 600 1100 pHA MB90F548GL (S) only
At pseudo fi'rl;er n%(.)de Y — 200 400 HA MB90543G(S)/547G(S)/
Power 548(S) only
supply Vee —
i Internal frequency : 8 kHz, 400 750 LA MB90F548GL only
lect At sub fion, Ta = 25 °C - 50 100 HA MASK ROM
sub operation, 1a= — 150 300 LA Flash device
Internal frequency : 8 kHz,
lccLs - 15 40 HA
At sub sleep, Ta=25°C
Internal frequency : 8 kHz,
lect . — 7 25 HA
At timer mode, Ta=25°C
lccHt At stop, Ta=25°C - 5 20 HA
At hardware standby mode, _
lccHz Ta = 25°C 50 100 HA
Other than
_— AVcc, AVss,
nput Cn  |AVRH, — — 5 15 pF
capacity AVRL C
Vce, Vss
*: The power supply current testing conditions are when using the external clock.
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M External clock frequency and Machine clock frequency

Machine clock
fcr (MHZ)

16

x4 x3 x2

x1

x1/2

|

(PLL off)

[ 1
3 4 8
External clock fc (MHZz)

16

AC characteristics are set to the measured reference voltage values below.

B Input signal waveform

B Output signal waveform

Hysteresis Input Pin Output Pin
0.8 Vcc ) 24V )
0.2 Vcc y 0.8V y
TTL Input Pin
20V
0.8V
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In under normal operation, pseudo timer mode, sub-clock mode, sub-sleep mode, timer mode

-« tRSTL,

tHSTL ————————»|

0.2 Vcc

X0

Internal operation clock

RST
HST 0.2 Vcc
In stop mode
tRSTL
RST —\ /
0.2 Vcc —+-0.2 Vce
90% of
amplitude

4 tcp

Internal reset

Oscillation time of
oscillator

Oscillation setting time

WV
IUITUUUUUUY

Instruction execution
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11.4.4 Power On Reset
(MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vecc =3.5V1t05.5V, Vss =AVss = 0.0V, Ta=—40°C to + 105 °C)

(Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vec = 5.0 V & 10%, Vss = AVss = 0.0 V, Ta = — 40 °C to + 105 °C)

Value
Parameter Symbol | Pin name Condition : Units Remarks
Min Max
Power on rise time tr Vce 0.05 30 ms *
Power off time torr Vee 50 - ms Waiting time until power-on

*: Vcc must be kept lower than 0.2 V before power-on.

Notes : B The above values are used for creating a power-on reset.
B Some registers in the device are initialized only upon a power-on reset. To initialize these register, turn on the power

supply using the above values.

Vcc
0.2V 0.2V

toFr

Sudden changes in the power supply voltage may cause a power-on reset.
To change the power supply voltage while the device is in operation, it is recommended to

raise the voltage smoothly to suppress fluctuations as shown below.
In this case, change the supply voltage with the PLL clock not used. If the voltage drop is

1V or fewer per second, however, you can use the PLL clock.

Vee N\ It is recommended to keep the
3.0V rising speed of the supply voltage

RAM data being held at 50 mV/ms or slower.

Vss

Document Number: 002- 07696 Rev. *A Page 48 of 70



[
v
@)

YPRESS

MB90540G/545G Series

Embedded in Tomorrow™

11.4.5 Bus Timing (Read)

(MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vec = 3.5 V 10 5.5 V, Vss = AVss = 0.0 V, Ta = — 40 °C to + 105 °C)

(Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vec =

5.0V £ 10%, Vss =

AVss =0.0 V, Ta=—40°C to + 105 °C)

Value
Parameter Symbol Pin name Condition : Units Remarks
Min Max

ALE pulse width tfLHLL ALE ter/2 — 20 — ns
ALE,

Valid address —» ALEY time tavie Al6 to A23, ter/2 — 20 — ns
ADOO to AD15

ALE! - Address valid time tLLax ALE, ADOO to ter/2 — 15 - ns
AD15

. A16 t0A23,

Valid address — RDV time tavRL ADOO to AD15, ter — 15 - ns
RD

Valid address — Valid data Al6 to A23, _ _

input tavov ADOO to AD15 5tcr/2—60 |ns

RD pulse width tRLRH RD _ 3tcr/2 — 20 — ns

— . . RD, ADOO to _ _

RD{ — Valid data input trLOV AD1S 3tcr/2—60 |ns

— . RD, ADOO to _

RDT — Data hold time tRHDX AD1S 0 ns

RDT - ALE? time tRHLH RD, ALE ter/2 — 15 — ns

RDT — Address valid time trrax RD, A16 to A23 ter/2 — 10 - ns
Al6 to A23,

Valid address — CLKT time taveh ADOO to AD15, tep/2 — 20 - ns
CLK

RD! - CLK™ time trLcH RD, CLK ter/2 — 20 - ns

ALE) - RDJ time tuL ALE, RD tcr/2 — 15 - ns
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11.4.10 Timer Input Timing
(MB90543G(S)/547G(S)/548G(S)/F548GL(S): Voc = 3.5V 10 5.5 V, Vss = AVss = 0.0 V, Ta = — 40 °C to + 105 °C)

(Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): Ve

=5.0V110%, Vss =

AVss =0.0 V, Ta=—40°C to + 105 °C)

Value
Parameter Symbol Pin name Condition : Units Remarks
Min Max
) triwn TINO, TIN1
Input pulse width - 4 tep - ns
triwe INO to IN7
M Timer Input Timing
0.8 vVcc 0.8 Vcc
0.2 Vcc 0.2 Vcc
tTIWH 1| tTiwL |

11.4.11 Timer Output Timing
(MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vcc =3.5V 10 5.5V, Vss = AVss = 0.0 V, Ta=— 40 °C to + 105 °C)

(Other than MB90543G(S)/547G(S)/548G(S)/F548GL(S): Vec = 5.0 V + 10%, Vss = AVss = 0.0 V, Ta = — 40 °C to + 105 °C)

tro

Value
Parameter Symbol Pin name Condition - Units Remarks
Min Max
i TOTO, TOTY, _ _
CLKT — Tour change time tro PPGO to PPG3 30 ns
M Timer Output Timing
24V
CLK _/
24V
Tout 0.8V
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(Continued)
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¢
(FPT-100P-M20) (Re?e‘igice) 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

®= Q —=®
 ——  —
 ——  ——
 ——  —
 ——  —
 ——  —
 ——  —
 —— |  ——
 ——  —
 —— |  ——
p— == [>]0.08(.003)
 —— |  —— e
— o | Details of "A" part !
e = | |
- = 11,5092 (.os0 *2) |
= INDEX — I (Mounting height) 0.10£0.10 |
= Q — } / ! (.004=.004) |
= = — (Stand off) |
s o  — ‘ o °
" ok |
R E R R R E LR LR 7 oozl LGl
® & | 0.60+0.15 ;
| (.024+.006)
! | [050(.020) ‘ 0.20:0.05 o oo oon 0.145:0086 |_ _ _ _ __ _____________/|
(.008+.002) Sl (:0057+.0022)
Dimensions in mm (inches).
©2005-2008 FUJITSU MICROELECTRONICS LIMITED F100031S-c-22 Note: The values in parentheses are reference values
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