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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

16MHz

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

81

128KB (128K x 8)
FLASH

6K x 8

4.5V ~ 5.5V

A/D 8x8/10b
External

-40°C ~ 105°C (TA)
Surface Mount
100-BQFP

100-QFP (14x20)

https://www.e-xfl.com/product-detail/infineon-technologies/mb90f543gspf-gel
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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.
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2. Pin Assignment

(TOP VIEW)
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P23/A19 4 77 [ ] RST
P24/A20 5 76 [ ] P97/IRX1
P25/A21 6 75 [ ] P96/TX1
P26/A22 7 74 [ ] P95/RX0
P27/A23 8 73 [ ] P94/TX0
P30/ALE 9 72 [ ] P93/INT3
P31/RD 10 71 | ] P92/INT2
Vss 11 70 [ ] PO1/INT
P32/WRL/WR 12 69 | | POO/INTO
P33/WRH 13 68 [ | P87/TOT1
P34/HRQ 14 67 [ ] P86ITINL
P35/HAK 15 66 | | P85/OUT1
P36/RDY 16 65 | | P84/0UTO
P37/CLK 17 64 | | P83/PPG3
P40/SOTO 18 63 | | P82/PPG2
P41/SCKO 19 62 | | P81/PPG1
P42/SINO 20 61 [ | Pso/PPGO
P43/SIN1 21 60 | | P77/0UT3/IN7
P44/SCK1 22 59 [] P76/0UT2/IN6
Vee 23 58 | ] P75/IN5
P45/SOT1 24 57 [ ] P74/IN4
P46/SOT2 25 56 [ | P73/IN3
P47/SCK2 26 55 | ] P72/IN2
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P26/A22 5[ 1T} [ TT 171 P94/TX0
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P30/ALE 7 11 [ TT 169 P92/INT2
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P34/HRQ 12 T1 ] [ TT 164 P85/0UT1
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3. Pin Description

Pin No.
Pin name Circuit type Function
LQFP?2 QFP?
80 82 X0 A . . . .
81 83 X1 (Oscillation) High speed crystal oscillator input pins
Low speed crystal oscillator input pins. For the one clock system parts,
78 80 X0A .
A perfom external pull-down processing.
(Oscillation) | ow speed crystal oscillator input pins. For the one clock system parts, leave
77 79 X1A .
it open.
75 77 RST B External reset request input pin
50 52 HST Hardware standby input pin
POO to PO7 Qeneral I_/O port with programmable pullup. This function is enabled in the
single-chip mode.
831090 851092 I /O pins for 8 | bits of th | add /data b his fi ion i
ADOO to ADO7 I/O pins for 8 lower bits of the e>_<terna address/data bus. This function is
enabled when the external bus is enabled.
P10 to P17 Qeneral I_/O port with programmable pullup. This function is enabled in the
single-chip mode.
911098 9310100 I /O pins f higher bits of th | add /data b his fi ion i
ADOS to AD15 I/0O pins for 8 higher bits of the gxterna address/data bus. This function is
enabled when the external bus is enabled.
General I/O port with programmable pullup. In external bus mode, this
P20 to P27 function is valid when the corresponding bits in the external address output
control resister (HACR) are set to “1”.
991to 6 1to8 | - -
8-bit 1/0 pins for A16 to A23 at the external address/data bus. In external bus
Al6 to A23 mode, this function is valid when the corresponding bits in the external
address output control resister (HACR) are set to “0”.
P30 General I/O port with programmable pullup. This function is enabled in the
. 9 | single-chip mode.
ALE Address latch enable output pin. This function is enabled when the external
bus is enabled.
P31 General I/O port with programmable pullup. This function is enabled in the
8 10 | single-chip mode.
RD Read strobe output pin for the data bus. This function is enabled when the
external bus is enabled.
P32 General I/O port with programmable pullup. This function is enabled in the
single-chip mode or when the WR/WRL pin output is disabled.
10 12 WRL I Write strobe output pin for the data bus. This function is enabled when both
the external bus and the WR/WRL pin output are enabled. WRL is write-
WR strobe output pin for the lower 8 bits of the data bus in 16-bit access. WR is
write-strobe output pin for the 8 bits of the data bus in 8-bit access.

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
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(12) Indeterminate outputs from ports 0 and 1 (MB90V540G only)
During oscillation setting time of step-down circuit (during a power-on reset) after the power is turned on, the outputs from ports 0
and 1 become following state.

B |f RST pin is “H", the outputs become indeterminate.

B |f RST pin is “L”, the outputs become high-impedance.
Pay attention to the port output timing shown as follow.

B RST pinis “H”

Oscillation setting time*2

Power-on reset*1

Vcc (Power-supply pin) /

PONR (power-on reset) signal

RST (external asynchronous reset) signal

RST (internal reset) signal

Oscillation clock signal I-ll | | | | | | | | |

KA (internal operation clock A) signal

KB (internal operation clock B) signal

PORT (port output) signal Period of indeterminated

LS

*1 : Power-on reset time : “Period of clock frequency” X 217 (Clock frequency of 16 MHz : 8.19 ms)

*2 . Oscillation setting time : “Period of clock frequency” X 218 (Clock frequency of 16 MHz : 16.38 ms)

Document Number: 002- 07696 Rev. *A Page 19 of 70
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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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8. 1/0 Map
Address Register Abbreviation Access Resource name Initial value
00~ Port 0 data register PDRO R/W Port 0 XXXXXXXXe
01w Port 1 data register PDR1 R/W Port 1 XXXXXXXXs
02+ Port 2 data register PDR2 R/W Port 2 XXXXXXXXs
03H Port 3 data register PDR3 R/W Port 3 XXXXXXXXe
04n Port 4 data register PDR4 R/W Port 4 XXXXXXXXs
O5H Port 5 data register PDR5 R/W Port 5 XXXXXXXXs
06+ Port 6 data register PDR6 R/W Port 6 XXXXXXXXe
07w Port 7 data register PDR7 R/W Port 7 XXXXXXXXs
08H Port 8 data register PDR8 R/W Port 8 XXXXXXXXs
09H Port 9 data register PDR9 R/W Port 9 XXXXXXXXe
0AH Port A data register PDRA R/W PortA | _______ Xs
0B+ to OF+ Reserved
10H Port 0 direction register DDRO R/W Port 0 000000008
11n Port 1 direction register DDR1 R/W Port 1 000000008
12n Port 2 direction register DDR2 R/W Port 2 000000008
13n Port 3 direction register DDR3 R/W Port 3 00000000s
14n Port 4 direction register DDR4 R/W Port 4 000000008
15n Port 5 direction register DDR5 R/W Port 5 000000008
16+ Port 6 direction register DDR6 R/W Port 6 00000000s
17w Port 7 direction register DDR7 R/W Port 7 000000008
18k Port 8 direction register DDR8 R/W Port 8 000000008
194 Port 9 direction register DDR9 R/W Port 9 00000000s
1AH Port A direction register DDRA R/W portA | _______ Os
1BH Analog Input Enable register ADER R/W Port 6, AID 11111111s
1Cx Port 0 Pullup control register PUCRO R/W Port 0 00000000s
1Dw Port 1 Pullup control register PUCR1 R/W Port 1 00000000s
1En Port 2 Pullup control register PUCR2 R/W Port 2 000000008
1Fn Port 3 Pullup control register PUCRS3 R/W Port 3 00000000s
20m Serial Mode Control Register 0 UMCO R/W 00000100e
21w Serial Status Register 0 USRO R/W 000100008
224 Serial g‘uptgh‘tjgzgiggﬁ;% UIDRO/UODRO | RIW VARTO XXXXXXXXa
23H Rate and data register 0 URDO R/W 0000000Xs
(Continued)
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Address Register Abbreviation | Access Resource name Initial value
3900w Reload L PRLLO RIW XXXXXXXXe
3901+ Reload H PRLHO R/W 16-bit Programmable Pulse XXXXXXXXe
3902+ Reload L PRLL1 RIW Generator 0/1 XXXXXXXXs
3903w Reload H PRLH1 R/W XXXXXXXXe
3904+ Reload L PRLL2 R/W XXXXXXXXe
3905+ Reload H PRLH2 R/IW 16-bit Programmable Pulse XXXXXXXXe
3906 Reload L PRLL3 RIW Generator 2/3 XXXXXXXXa
3907x Reload H PRLH3 R/W XXXXXXXXe
3908+ Reload L PRLL4 RIW XXXXXXXXe
3909+ Reload H PRLH4 R/W 16-bit Programmable Pulse XXXXXXXXe
390Aw Reload L PRLL5 RIW Generator 4/5 XXXXXXXXs
390BH Reload H PRLH5 R/IW XXXXXXXXe
390CH Reload L PRLL6 RIW XXXXXXXXe
390D+ Reload H PRLH6 R/W 16-bit Programmable Pulse XXXXXXXXe
390EH Reload L PRLL7 RIW Generator 6/7 XXXXXXXXs
390FH Reload H PRLH7 R/W XXXXXXXXe
3910+ to 3917w Reserved
3918n Input Capture Register 0 IPCPO R XXXXXXXXe
3919x Input Capture Register 0 IPCPO R XXXXXXX X8

- Input Capture 0/1
391An Input Capture Register 1 IPCP1 R XXXXXXXXs
391Bn Input Capture Register 1 IPCP1 R XXXXXXXXs
391CH Input Capture Register 2 IPCP2 R XXXXXXXXs
391Dn Input Capture Register 2 IPCP2 R XXXXXXXXs
- Input Capture 2/3
391Ex Input Capture Register 3 IPCP3 R XXXXXXXXs
391FH Input Capture Register 3 IPCP3 R XXXXXXX X8
3920H Input Capture Register 4 IPCP4 R XXXXXXXXs
3921n Input Capture Register 4 IPCP4 R XXXXXXXXs
- Input Capture 4/5
3922+ Input Capture Register 5 IPCP5 R XXXXXXX X8
3923n Input Capture Register 5 IPCP5 R XXXXXXXXs
39244 Input Capture Register 6 IPCP6 R XXXXXXXXe
3925H Input Capture Register 6 IPCP6 R XXXXXXX X8
- Input Capture 6/7
3926+ Input Capture Register 7 IPCP7 R XXXXXXXXs
39271 Input Capture Register 7 IPCP7 R XXXXXXXXs
(Continued)
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(Continued)
Address Register Abbreviation Access Resource name Initial value

3928n Output Compare Register 0 OCCPO R/W XXXXXXXXe
39294 Output Compare Register 0 OCCPO R/W XXXXXXXXB

- Output Compare 0/1
392An Output Compare Register 1 OCCP1 R/W XXXXXXXXe
392Bn Output Compare Register 1 OCCP1 R/W XXXXXXXXe
392CH Output Compare Register 2 OCCP2 R/W XXXXXXXXB
392Dn Output Compare Register 2 OCCP2 R/W XXXXXXXXe

- Output Compare 2/3
392Ex Output Compare Register 3 OCCP3 R/W XXXXXXXXB
392FH Output Compare Register 3 OCCP3 R/W XXXXXXXXs

3930+ to 39FF+

Reserved

3A00+ to 3AFFH

Reserved for CAN 0 Interface.

3B00H to 3BFFH

Reserved for CAN 0 Interface.

3CO00+ to 3CFFH

Reserved for CAN 1 Interface.

3D00H to 3DFFH

Reserved for CAN 1 Interface.

3EO00H to 3FFFH

Reserved

B Read/write notation
R/W : Reading and writing permitted

R : Read-only
W : Write-only

B [nitial value notation

0 . Initial value is “0".
1 . Initial value is “1".
X : Initial value is undefined.

: Initial value is unused.

Note:  Any write access to reserved addresses in I/O map should not be performed. A read access to reserved addresses results
in reading “X".
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(Continued)
Address . e .
Register Abbreviation Access Initial Value
CANO CAN1
003BO00H 003DO00x )
Control status register CSR R/W, R 00---000 0----0-1s
003B01H 003DO01~
003B02+ 003D02+ e _
Last event indicator register LEIR RW |- 000-0000s
003B03H 003D03+
003B04+ 003D04+
Receive/transmit error counter register | RTEC R 00000000 000000008
003B05+ 003D05+
003B06H 003D06+ o )
Bit timing register BTR R/W -1111111 11111111s
003BO7H 003DO07+
003B08H 003D08H
IDE register IDER R/W XXXXXXXX XXXXXXX X
003BO09H 003D09%+
003BO0AH 003D0AH
Transmit RTR register TRTRR R/W 00000000 000000008
003B0BH 003D0BwH
003BOCH 003D0CH ) N )
Remote frame receive waiting register | RFWTR R/W XXXXXXXX XXXXXXXXe
003B0ODH 003D0DH+
003BOEH 003DOEH ) _
Transmit request enable register TIER R/W 00000000 000000008
003BOF+ 003DOFH
003B10~ 003D10w
XXXXXXXX XXXXXXXXs
003B11~ 003D11u )
Acceptance mask select register AMSR R/W
003B12+ 003D12+
XXXXXXXX XXXXXXXXe
003B13n 003D13w
003B14+ 003D14+
XXXXXXXX XXXXXXXXe
003B15H 003D15+ )
Acceptance mask register 0 AMRO R/W
003B16H 003D16w
XXXXX-== XXXXXXXXs
003B17+ 003D17+
003B18H 003D18x
XXXXXXXX XXXXXXXXe
003B19+ 003D19+
Acceptance mask register 1 AMR1 R/W
003B1AH 003D1AH
XXXXX-== XXXXXXXXs
003B1BH 003D1Bw
List of Message Buffers (ID Registers)
Address ) o o
Register Abbreviation Access Initial Value
CANO CAN1
003A00H 003CO00~ XXXXXXXXe
to to General-purpose RAM - R/W to
003A1FH 003C1FH XXXXXXXXs
003A20H 003C20x
XXXXXXXX XXXXXXXXe
003A21n 003C21n
ID register 0 IDRO R/W
003A22+ 003C22+
XXXXX-== XXXXXXXXs
003A23H 003C23n
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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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11.2 Recommended Conditions

(Vss = AVss = 0.0 V)

Value .
Parameter Symbol - Units Remarks
Min Typ Max
Under normal operation : Other than
MB90F548GL(S)/543G(S)/547G(S)/548G(S)
4.5 5.0 5.5 \ Under normal operation when A/D conveter is
used :
Power supply voltage Vee, AVee MB90F548GL(S)/543G(S)/547G(S)/548G(S)
Under normal operation when A/D conveter is
3.5 5.0 55 \Y not used :
MB90F548GL(S)/543G(S)/547G(S)/548G(S)
3.0 - 5.5 \% Maintain RAM data in stop mode
Smooth capacitor Cs 0.022 0.1 1.0 NS *
Operating temperature Ta —40 - +105 °C

*: Use a ceramic capacitor or a capacitor of better 4. AC characteristics. The bypass capacitor should be greater than this

capacitor.
WARNING:

The recommended operating conditions are required in order to ensure the normal operation of the semiconductor
device. All of the device’s electrical characteristics are warranted when the device is operated within these ranges.

Always use semiconductor devices within their recommended operating condition ranges. Operation outside these

ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operating conditions, or combinations not represented on the data sheet.
Users considering application outside the listed conditions are advised to contact their representatives beforehand.

h C Pin Connection Diagram

Cs

Document Number: 002- 07696 Rev. *A
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11.4 AC Characteristics

11.4.1 Clock 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): Ve = 5.0 V & 10%, Vss = AVss = 0.0 V, Ta = —40 °C to +105 °C)

) Value )
Parameter Symbol Pin name : Units Remarks
Min Typ Max

No multiplier
3 - 16 MHz When using an oscillator circuit
Vee =5.0V T 10%

PLL multiplied by 1
8 - 16 MHz When using an oscillator circuit
Vee =5.0V T 10%

PLL multiplied by 2
4 - 8 MHz When using an oscillator circuit
Vee =5.0V 1 10%

PLL multiplied by 3
3 - 5.33 MHz When using an oscillator circuit
Vec =5.0V T 10%

PLL multiplied by 4

3 - 4 MHz When using an oscillator circuit
- fc X0, X1 Vee =5.0 V 1 10%
Oscillation frequency
When using an oscillator circuit
3 — 5 MHz | Vece < 4.5 V(MB90F548GL(S)/543G(S)/
547G(S)/548G(S))
3 _ 16 MHz No multiplier

When using an external clock
PLL multiplied by 1

8 - 16 MHz When using an external clock

4 _ 8 MHz \lj\/LhI:sr:LJIstiiEge:anxfernal clock

3 — 5.33 MHz \leLhLer:LJIstiiEge:anx?ernal clock

3 — 4 MHz \lj\/LhI:sr:LJIstiiEge:anx‘tlernal clock
fo X0A X1A  |— 32768 |— kHz

(Continued)
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B Clock Timing
teyL
%0 4 /.-0.8 Vce
/ 0.2 Vcc
PwH | | PwL
tcr tCR
tLeve
XOA / /0.8 Ve
/ 0.2 Vcc
PwLH i PwLL
tcr tcr

B Guaranteed PLL operation range

Guaranteed operation range
(Other than MB90F548GL(S)/543G(S)/547G(S)/548G(S))

Guaranteed operation range
(MB90F548GL(S)/543G(S)/547G(S)/548G(S))

N

/
Guaranteed A/D Converter

Power supply voltage 45
Vee (V) '

operation range

3.5

Guaranteed PLL operation range
(M890F548GL(S)/543G(S)/547G(S)/548G(S)l

Guaranteed PLL operation range
( Other than MB90F548GL(S)/543G(S)/547G(S)/548G(S))

i i
16

1.5

8

Machine clock fce (MHZ)

Document Number: 002- 07696 Rev. *A
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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

Document Number: 002- 07696 Rev. *A
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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

Document Number: 002- 07696 Rev. *A
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11.4.12 Trigger 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)
AVss = 0.0V, TaA=—40 °C to + 105 °C)

=5.0V110%, Vss =

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

) o Value .
Parameter Symbol Pin name Condition : Units Remarks

Min Max
) tTRoH INTO to INT7 5 tep - ns Under nomal operation
Input pulse width ’ —
trreL ADTG 1 - us In stop mode
m Trigger Input Timing
0.8 Vcc 0.8 Vcc
0.2 Vce 0.2 Vcc
[ tTRGH | tTRGL- |
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