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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-gs
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Starting by an external trigger input.
Conversion time : 26.3 us

FULL-CAN interfaces

MB90540G series : 2 channels

MB90545G series : 1 channel

Conforming to Version 2.0 Part A and Part B

Document Number: 002- 07696 Rev. *A

Flexible message buffering (mailbox and FIFO buffering can

be mixed)

External bus interface : Maximum address space 16 Mbytes

Package: QFP-100, LQFP-100
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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

(Continued)
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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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4. 1/0 Circuit Type

Circuit type Diagram Remarks
B High-speed oscillation feedback resistor :
X1, X1A 1 MQ approx.
IIE B Low-speed oscillation feedback resistor:
10 MQ approx.
X0, X0A
A
Standby control signal
B CMOS Hysteresis input
B Pull-up resistor : 50 kQ approx.
R (Pull-up)
CMOS

R Hysteresis input

AN @07
B CMOS Hysteresis input

CMOS
C R Hysteresis input

AMN @o—

B CMOS level output
Vi L
o B CMOS Hysteresis input
P-ch
D
N-ch
CMOS
R Hysteresis input
Wy {}c

(Continued)

Document Number: 002- 07696 Rev. *A
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(Continued)
Circuit type Diagram Remarks
CMOS level output
CMOS Hysteresis input
Programmable pull-up resistor :
Vi
e CNTL 50 kQ approx.
Vce
P-ch P-ch
H
N-ch
CMOS

R Hysteresis input
WA '@c

Vcc CNTL
Vcc
P-ch P-ch
N-ch
R CMOS
Hysteresis input
Wy @c y p

I a H
L level input

CMOS level output
CMOS Hysteresis input

TTL level input (Flash devices in
Flash writer mode only)

Programmable pullup resistor :
50 kQ approx.

Document Number: 002- 07696 Rev. *A
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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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(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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The MB90540G series contains two CAN controllers (CANO and CAN1) , the MB90545G series contains only one (CANO) . The Evaluation Chip
MB90V540G also has two CAN controllers.

The CAN controller has the following features :

B Conforms to CAN Specification Version 2.0 Part A and B
o Supports transmission/reception in standard frame and extended frame formats

B Supports transmission of data frames by receiving remote frames

B 16 transmitting/receiving message buffers
o 29-bit ID and 8-byte data
o Multi-level message buffer configuration

B Provides full-bit comparison, full-bit mask, acceptance register O/acceptance register 1 for each message buffer as ID
acceptance mask

o Two acceptance mask registers in either standard frame format or extended frame formats

B Bit rate programmable from 10 Kbps to 1 Mbps (when input clock is at 16 MHz)

List of Control Registers

Address
Register Abbreviation Access Initial Value
CANO CAN1

000070+ 000080+ . .

Message buffer valid register BVALR R/W 00000000 000000008
000071+ 000081+
000072+ 000082+ ) _

Transmit request register TREQR R/W 00000000 000000008
000073H 000083+
000074+ 000084+

Transmit cancel register TCANR w 00000000 000000008
000075+ 000085+
000076+ 000086+ . .

Transmit complete register TCR R/W 00000000 000000008
000077H 000087+
000078+ 000088+ ) )

Receive complete register RCR R/W 00000000 00000000s
000079+ 000089+
00007An 00008AH

Remote request receiving register RRTRR R/W 00000000 000000008
00007BH 00008BH
00007Chn 00008CH . .

Receive overrun register ROVRR R/W 00000000 00000000s
00007Dn 00008D+
00007EH 00008EH o )

Receive interrupt enable register RIER R/W 00000000 00000000s
00007FH 00008F+

Document Number: 002- 07696 Rev. *A
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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

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)
*1 : The interrupt request flag is cleared by the EI?0S interrupt clear signal.

*2 : The interrupt request flag is cleared by the EI20S interrupt clear signal. A stop request is available.

Notes :
B N/A: The interrupt request flag is not cleared by the EI?0OS interrupt clear signal.
B For a peripheral module with two interrupt causes for a single interrupt number, both interrupt request flags are cleared by the

EI?OS interrupt clear signal.

At the end of EI?20S, the EI?OS clear signal will be asserted for all the interrupt flags assigned to the same interrupt number. If
one interrupt flag starts the EI?0OS and in the meantime another interrupt flag is set by a hardware event, the later event is lost
because the flag is cleared by the EI?OS clear signal caused by the first event. So it is recommended not to use the EI?OS for
this interrupt number.

If EI?OS is enabled, EI?OS is initiated when one of the two interrupt signals in the same interrupt control register (ICR) is
asserted. This means that different interrupt sources share the same EI?20S Descriptor which should be unique for each interrupt
source. For this reason, when one interrupt source uses the EI?2OS, the other interrupt should be disabled.

Document Number: 002- 07696 Rev. *A Page 36 of 70
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11. Electrical Characteristics
11.1 Absolute Maximum Ratings
(Vss = AVss = 0.0 V)
Value .
Parameter Symbol - Units Remarks
Min Max

Vce Vss — 0.3 Vss + 6.0

Power supply voltage AVcc Vss — 0.3 Vss + 6.0 \ X\c/c :>AX;CRH/AVRL s >*1
cc Z y =

AVRH, AVRL |Vss —0.3 Vss + 6.0 \Y AVRL 1
Input voltage Vi Vss — 0.3 Vss + 6.0 \Y *2
Output voltage Vo Vss — 0.3 Vss + 6.0 \Y *2
Maximum clamp current lcLamp —20 +2.0 mA *6
Total maximum clamp current 3| letame | - 20 mA *6
“L” level max output current lou - 15 mA *3
“L” level avg. output current loLav - 4 mA *4
“L” level max overall output current Zloc - 100 mA
“L” level avg. overall output current Slotav - 50 mA *5
“H” level max output current lon - —15 mA *3
“H” level avg. output current lonav - —4 mA *4
“H” level max overall output current Zlon - —100 mA
“H” level avg. overall output current Slonav - —50 mA *5

. - 500 mw Flash device
Power consumption Po
— 400 mw MASK ROM

Operating temperature Ta —40 +105 °C
Storage temperature Tste —55 +150 °C

*1:
*2:

*3:
*4
*5:
*6 :

a

[ o R R |

Document Number: 002- 07696 Rev. *A

AVce, AVRH, AVRL should not exceed Vcc. Also, AVRH, AVRL should not exceed AVcc, and AVRL does not exceed AVRH.

Vi and Vo should not exceed Vcc + 0.3 V. However if the maximum current to/from an input is limited by some means with
external components, the lcave rating supercedes the Vi rating.

The maximum output current is a peak value for a corresponding pin.
Average output current is an average current value observed for a 100 ms period for a corresponding pin.

Total average current is an average current value observed for a 100 ms period for all corresponding pins.

Applicable to pins : P00 to P07, P10 to P17, P20 to P27, P30 to P37, P40 to P47, P50 to P57, P60 to P67, P70 to P77, P80
to P87, P90 to P97, PAO

Use within recommended operating conditions.
Use at DC voltage (current) .

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

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

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

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

Note that if the + B input is applied during power-on, the power supply is provided from the pins and the resulting supply volt-
age may not be sufficient to operate the power-on result.

Care must be taken not to leave the + B input pin open.
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O

YPRESS

MB90540G/545G Series

Embedded in Tomorrow™

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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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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11.4.6 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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11.4.7 Ready Input Timing

(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

=5.0V110%, Vss =

AVss =0.0 V, Ta=—40°C to + 105 °C)

Value
Parameter Symbol Pin name Condition : Units Remarks
Min Max
RDY setup time tryHs RDY 45 - ns
RDY hold time tRYHH RDY 0 - ns

Note :

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

B Ready Input Timing

2.4V
CLK
ALE / \

O/

-

—

tRYHS

tRYHH

RDY
no WAIT is used.

™

0.8 Vcc

RDY
When WAIT is used

0.2 Vcc\

\0.8 Vcc

/

(1 cycle).

\
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11.4.8 Hold 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): 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
Pin floating - HAK{ time txHAL HAK 30 tcp ns
HAKT time — Pin valid time tHAHY HAK ter 2 tep ns

Note : There is more than 1 cycle from the time HRQ is read to the time the HAK is changed.

HAK 24V
0.8V /
tXHAL‘\‘( tHAHV |
2.4V High impedance 24V
Each pin 08V 08V

11.4.9 UARTO/1, Serial 1/0 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)

B Hold Timing

Value
Parameter Symbol Pin name Condition - Units | Remarks
Min Max
Serial clock cycle time tscve SCKO to SCK2 8 tep — ns
) SCKO to SCK2
SCK{ — SOT delay time tsLov ' —80 |80 ns
SOTO to SOT2 Internal clock operation
. SCKO to SCK2, output pins are C. = 80
. ) SCKO to SCK2, _
SCKT — Valid SIN hold time tsHix SING fo SINZ 60 ns
Serial clock “H” pulse width tsHsL SCKO to SCK2 4 tcp - ns
Serial clock “L" pulse width tsisH SCKO to SCK2 4 tcp — ns
SCK{ — SOT delay time tstov SCKO'to SCK2, External clock operation |— 150 ns
SOTO to SOT2 . _
output pins are C. = 80
. SCKO to SCK2, pF+1TTL. _
Valid SIN - SCKT tivsH SIN to SINZ 60 ns
. . SCKO to SCK2, _
SCKT — Valid SIN hold time tskix SIN to SINZ 60 ns
Notes :

m AC characteristic in CLK synchronized mode.
m C.is load capacity value of pins when testing.
m For tce (Machine clock cycle time) , refer to “ (1) Clock Timing”.
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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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