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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"

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-BQFP

100-QFP (14x20)
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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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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
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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™2 QFP™
General I/O port. This function is enabled when the 16-bit reload timers 0
P57 ;
disables the output.
TOTO Output pin for the 16-bit reload timers 0. This function is enabled when the
16-bit reload timers 0 enables the output.
P70 to P75 General I/O ports. This function is always enabled.
51 to 56 53 to 58 D Trigger input pins for input captures ICUO to ICUS. Set the corresponding
INO to IN5 Port Direction Register to input if this
function is used.
General I/O ports. This function is enabled when the OCU disables the
P76, P77
waveform output.
OUT2 OUT3 Event output pins for output compares OCU2 and OCUS3. This function is
57,58 59, 60 ’ D enabled when the OCU enables the waveform output.
Trigger input pins for input captures ICU6 and ICU7. Set the corresponding
IN6 , IN7 Port Direction Register to input and disable the OCU waveform output if this
function is used.
P8O to P83 General I/O ports. This function is enabled when 8/16-bit PPG disables the
waveform output.
59 to 62 61 to 64 D - - - — -
PPGO to PPG3 Output pins for 8/16-bit PPGs. This function is enabled when 8/16-bit PPG
enables the waveform output.
General I/O ports. This function is enabled when the OCU disables the
P84 , P85
waveform output.
63, 64 65 , 66 D - - .
OUTO . OUT1 Waveform output pins for output compares OCUO and OCUL1. This function is
’ enabled when the OCU enables the waveform output.
P86 General I/O port. This function is always enabled.
65 67 D Input pin for the 16-hit reload timers 1. Set the corresponding Port Direction
TIN1 ) ; o oo
Register to input if this function is used.
General I/O port. This function is enabled when the 16-bit reload timers 1
P87 }
disables the output.
Output pin for the 16-bit reload timers 1.This function is enabled when the 16-
TOT1 . )
bit reload timers 1 enables the output.
P90 to P93 General I/O port. This function is always enabled.
67t070 | 69t0 72 D External interrupt request input pins for INTO to INT3. Set the corresponding
INTO to INT3 o . . s L
Port Direction Register to input if this function is used.
P94 General I/O port. This function is enabled when CANO disables the output.
71 73 50 D TX output pin for CANO. This function is enabled when CANO enables the
output.

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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5. Handling Devices

(1) Preventing latch-up
CMOS IC chips may suffer latch-up under the following conditions :

B A voltage higher than Vcc or lower than Vss is applied to an input or output pin.
B Avoltage higher than the rated voltage is applied between Vcc and Vss.

B The AVcc power supply is applied before the Vec voltage.
Latch-up may increase the power supply current drastically, causing thermal damage to the device.
For the same reason, care must also be taken in not allowing the analog power-supply voltage (AVcc, AVRH) to exceed the digital

power-supply voltage.

(2) Handling unused pins

Leaving unused input pins open may result in misbehavior or latch up and possible permanent damage of the device. Therefor they
must be pulled up or pulled down through resistors. In this case those resistors should be more than 2 kQ.

Unused bi-directional pins should be set to the output state and can be left open, or the input state with the above described

connection.
(3) Using external clock

To use external clock, drive X0 pin only and leave X1 pin unconnected.
Below is a diagram of how to use external clock.

D.; — MB90540G/545G Series
X0

X1

Open

(4) Use of the sub-clock
Use one clock system parts when the sub-clock is not used. In that case, pull-down the pin X0A and leave the pin X1A open. When

using two clock system parts, a 32 kHz oscillator has to be connected to the X0A and X1A pins.

(5) Power supply pins (Vcc/Vss)
In products with multiple Vcc or Vss pins, the pins of a same potential are internally connected in the device to avoid abnormal

operations including latch-up. However you must connect the pins to an external power and a ground line to lower the electro-
magnetic emission level to prevent abnormal operation of strobe signals caused by the rise in the ground level, and to conform to the
total current rating.

Make sure to connect Vcc and Vss pins via the lowest impedance to power lines.

It is recommended to provide a bypass capacitor of around 0.1 uF between Vcc and Vss pins near the device.

@ Vce
© Vss

I_IF_II_II_IIJT

Vcc Vss

Vss

MB90540G/545G /o
Series

Vcc

Vss

o
mpupn

Vss cc

LIJI_II_ILJI_I
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6. Block Diagram

F2MC 16LX
CPU

X0, X1 —
X0A, X1A —> Clock
RST —— | Controller
HST —
RAM
2 K/4 K/6 K/8 K|
ROM/Flash
128 K/256 K/
64K(ROM only)

16-bit
Free-run
Timer

SOTO0 -
SCKo B —— UARTO
SINO —

SOT1 -—

UART1
SCK1 - (SCl)
SIN1 —>

SOT2 —
SCK2 -<-——— Serial I/O
SIN2 —>
AVcc —
AVss —

ANOto AN7 ——™| 10-bit A/D

AVRH — | Converter
8 ch.

AVRL —]

ADTG —

Prescaler

16-bit Input
Capture
8 ch.

16-bit Output
Compare
4 ch.

8/16-bit
PPG
4 ch.

| Prescaler I

Prescaler

FMC-16 Bus

CAN
Controller

16-bit Reload
Timer 2 ch.

*: Only the MB90540G series has two channels

External
Bus
Interface

External
Interrupt
8 ch.

INO to IN5

IN6/OUT2,
IN7/OUT3

OuTO, OUTH

PPGO to PPG3

RX0, RX1 *
TXO0, TX1*

TINO, TINA
TOTO, TOT1

ADOO to AD15
A16 to A23

IJ|,)_>
O

s
s

=
T
I

HRQ
HAK
RDY
CLK

INTO to INT7

Document Number: 002- 07696 Rev. *A
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Address Register Abbreviation | Access Resource name Initial value
24n Serial mode register 1 SMR1 R/W 000000008
25n Serial control register 1 SCR1 R/W 00000100e
261 ool Ot At e SIDRI/SODR1 | RIW UARTL XXXXXXXXs
27w Serial status register 1 SSR1 R/W 00001 00e
281 UART1 prescaler control register CDCR R/W 0 1111s
29u Serial Edge select register SES1 rRW Oe
2AH Prohibited
2B Serial I/O prescaler SCDCR R/W 0 1111s
2CwH Serial mode control register SMCS R/W ___0000s
2Dw Serial mode control register SMCS R/W E)étr(iee?ldlﬁ?e%gce 000000108
2En Serial data register SDR R/W XXXXXXXXe
2FH Serial Edge select register SES2 rRW Oe
30H External interrupt enable register ENIR R/W 000000008
31n External interrupt request register EIRR R/W XXXXXXXXe
32x External interrupt level register ELVR R/W External Interrupt 000000008
33n External interrupt level register ELVR R/W 000000008
34n A/D control status register 0 ADCSO0 R/W 000000008
35H A/D control status register 1 ADCS1 R/W 000000008
36H A/D data register 0 ADCRO R AID Converter XXXXXXXXe
37w A/D data register 1 ADCR1 R/W 00001_XXe
38u PPGO operation mode control register PPGCO R/W 16-bit Programmable 0_000__1s
39H PPG1 operation mode control register PPGC1 R/W Pulse 0_000001e
3Au PPGO/1 clock selection register PPGO1 RIW Generator 0/1 000000 s
3B Prohibited
3Cn PPG2 operation mode control register PPGC2 R/W 16-bit Programmable 0_000__1s
3Dn PPG3 operation mode control register PPGC3 R/W Pulse 0_000001e
3En PPG2/3 Clock Selection Register PPG23 RIW Generator 2/3 000000 s
3FH Prohibited
40u PPG4 operation mode control register PPGC4 R/W 16-bit Programmable 0_000__1s
414 PPG5 operation mode control register PPGC5 R/W Pulse 0_000001e
424 PPGA4/5 clock selection register PPG45 RIW Generator 4/5 000000 s
43H Prohibited
444 PPG6 operation mode control register PPGC6 R/W 16-bit Programmable 0_000_ _1s
454 PPG?7 operation mode control register PPGC7 R/W Pulse 0_000001e
464 PPG6/7 clock selection register PPG67 RIW Generator 6/7 000000 s

Document Number: 002- 07696 Rev. *A
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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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11.3 DC Characteristics
(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): Vee = 5.0 V &+ 10%, Vss = AVss = 0.0 V, Ta = —40 °C to +105 °C)

Document Number: 002- 07696 Rev. *A

Parameter Symbol Pin name Condition - Value Units Remarks
Min Typ Max
CMOS
Vins hysteresis - 0.8 Vce - Vec+0.3 |V
Input H input pin
voltage Vin TTL input pin — 2.0 — - Y,
ViHm MD input pin - Vee — 0.3 - Vec+0.3 |V
CMOS
Vis hysteresis - Vec — 0.3 - 0.2 Vce \%
Input L input pin
voltage Vi TTL input pin - — - 0.8 v
Vim MD input pin - Vss — 0.3 - Vss+03 |V
Output H Vo All output pins Vee =45V, Vec— 0.5 - — \%
voltage lon =—4.0 mA
Output L VoL All output pins Vee =45V, — - 0.4 \%
voltage lo. = 4.0 mA
Input leak W _ Vee =355V, —s5 _ 5 LA
current Vss < Vi< Vee
P00 to P07,
Pull-up P10 to P17,
resistance Rup P20 to P27, - 25 50 100 kQ
P30 to P37,
RST
Except
Pull-down Roown MD2 - 25 50 100 @ |riash
resistance .
devices
(Continued)
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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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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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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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11.4.2 Clock 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): Ve = 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
Cycle time teve 62.5 — ns
Y CLK Vee =5V + 10%
CLKT - CLK{ tereL 20 - ns

CLK /

11.4.3 Reset and Hardware Standby Input 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): Vee = 5.0 V & 10%, Vss = AVss = 0.0 V, Ta = —40 °C to +105 °C)

Pin Value )
Parameter Symbol : Units Remarks
LTS Min Max
4 tcp - ns Under normal operation
Oscillation time of
. - ms In stop mode
oscillator + 4 tcp
100 _ s In pseudo timer mode (MB90543G
K (S) /547G (S) /548G (S))
Reset input time trsTL RST -
In pseudo timer mode
4 tcp - ns (Other than MB90543G (S) /547G
(S) /548G (S))
In sub-clock mode,
2 tier - us sub-sleep mode,
timer mode
Hardware standby input time tHsTL HST 4 tcp - ns Under normal operation

Note : “tep” represents one cycle time of the machine clock.
Oscillation time of oscillator is time that amplitude reached the 90%. In the crystal oscillator, the oscillation time is between
several ms to tens of ms. In ceramic oscillator, the oscillation time is between handreds of us to several ms. In the external
clock, the oscillation time is O ns.
Any reset can not fully initialize the Flash Memory if it is performing the automatic algorithm.
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L Bus

Timing (Read)

-— tAVCH —» |« tRLCH -»|
24V 24V
CLK
le— tRHLH
4V 24V 24V
ALE
tLHLL - K08V
- tRLRH
_— 24V /
RD [e——— tAVLL ——»-tLLAX >
-‘0.8 \Y%
|e— tLLRL—»
tAVRL tRLDV [— tRHAX »
A
24V 24V
A16 to A23
- 0.8V 0.8V
tavbv
tRHDX
A y \
24V 24V 0.8 VCC7 g 0.8 Vcc
ADOO to AD15 —< Address \ Read data
08V X 0.8V 0.2 Veex 4 0.2Vce
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11.4.6 Bus Timing (Write)

(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): Ve =

5.0V £ 10%, Vss =

AVss =0.0 V, Ta=—40°C to + 105 °C)

Value
Parameter Symbol Pin name Condition : Units | Remarks
Min Max
. — . A16 to A23 ADOO
Valid address - WRJ time tavwL 10 AD15, WR ter — 15 ns
WR pulse width twiw WR 3tepl2—20 |— ns
Valid data output -> WRT time tovwh CV—??OO t0 AD15, 3terl2—20 |— ns
WRT — Data hold time twHDX ADOO to AD15, 20 - ns
WR
WRT — Address valid time twHAx A16 to A23, WR ter/2 — 10 — ns
WRT - ALET time twrLH WR, ALE tep/2 — 15 - ns
WRT - CLKT time twicH WR, CLK ter/2 — 20 - ns
m Bus Timing (Write)
- tWLCH-»
2.4V
CLK
e—tWHLH
2.4V
ALE
- tavwi - tWLWH
_— e — 24V
WR (WRL, WRH)
-(0.8 \
re—tWHAX-»
A
2.4V 2.4V
Al6 to A23
L 0.8V 0.8V
L tDVWH -
twWHDX
A A
2.4V 2.4V 2.4V
ADOO to AD15 —< Address Write data Nt
08VY 08V fosv
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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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11.5 A/D Converter

11.5.1 Electrical Characteristics

(Vee = AVee = 5.0 VE10%, Vss = AVss = 0.0 V, 3.0 V < AVRH — AVRL, Ta = — 40 °C to + 105 °C)

. Value .
Parameter Symbol Pin name - Units Remarks
Min Typ Max
Resolution - - - - 10 bit
Conversion error - - - - *s. LSB
Nonlinearity error - - - — *2. LSB
Differential nonlinearity _ _ _ _ +19 LSB
error
. AVRL — 3.5 AVRL + 0.5 AVRL + 4.5
Zero transition voltage Vor ANO to AN7 LSB LSB LSB \%
s AVRH—6.5 |AVRH—15 |AVRH+15
Full scale transition voltage VEst ANO to AN7 LSB LSB LSB \%
Internal
Compare time - - 352 tep - - ns frequency :
16 MHz
Internal
Sampling time - - 64 tcp - - ns frequency :
16 MHz
. Vce = AVce =
Analog port input current lain ANO to AN7 1 1 HA 50v+1%
Analog input voltage range Vam ANO to AN7 AVRL - AVRH Vv
- AVRH AVRL + 2.7 — AVec \
Reference voltage range
- AVRL 0 — AVRH —2.7 |V
Ia AVcc - 5 - mA
Power supply current
lan AVec - — 5 HA *
- 400 600 HA Flash device
Ir AVRH
Reference voltage supply current — 140 260 HA MASK ROM
IRH AVRH - — 5 HA *
Offset between input _ ANO to AN7 _ _ 4 LSB
channels

*: When not using an A/D converter, this is the current (Vcc = AVec = AVRH = 5.0 V) when the CPU is stopped.

Note: The functionality of the A/D converter is only guaranteed for VCC = 5.0 V & 10 % (also for MB90543G(S)/547G(S)/548G(S)/

F548G(S)/F548GL(S)).
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