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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"

Obsolete

F2MC-16LX

16-Bit

16MHz

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

81

256KB (256K x 8)
FLASH

6K 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/mb90f549gspmc-gel

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



https://www.e-xfl.com/product/pdf/mb90f549gspmc-ge1-4459461
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

My,
@)
<
g
il=s
=5
N
1A

MB90540G/545G Series

Embedded in Tomorrow™

Contents

Product Lineup
Pin Assignment
Pin DESCIIPLION ..eeeiiiiiiieei e
I/O Circuit Type....ooocveeveerins

Handling Devices
Block Diagram ............cccueeen.

Document Number: 002- 07696 Rev. *A

Interrupt Map.......cccoeeeeveeennenn.
Electrical Characteristics

Example CharacteristiCSs........cccoccoeeeeennee
Ordering Information.............cccoceeeninnenn.

Package Dimensions...............
Major Changes........cccccceevnunneen.

Document HiStory......ccccocveeieeiviiieneeceis

Sales, Solutions, and Legal Information

Page 3 of 70



O

YPRESS

MB90540G/545G Series

Embedded in Tomorrow™

2. Pin Assignment

(TOP VIEW)
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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
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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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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 >¢
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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)
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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
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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 . 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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(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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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
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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 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%/\«—[_]

Do

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

Document Number: 002- 07696 Rev. *A

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in
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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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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
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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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11.5.2 A/D Converter Glossary

Resolution : Analog changes that are identifiable with the A/D converter

Linearity error : The deviation of the straight line connecting the zero transition point (“00 0000 0000 «—— “00 0000
0001") with the full-scale transition point (“11 1111 1110” «— “11 1111 1111”) from actual conversion
characteristics

Differential linearity error : The deviation of input voltage needed to change the output code by 1 LSB from the theoretical value

Total error : The total error is defined as a difference between the actual value and the theoretical value, which
includes zero-transition error/full-scale transition error and linearity error.

Total error
3FF - P -
3FE + Actual conversion  ---- : . -10.5LSB
Value — '

3FD + o ]
5 5 {1LSB x (N—-1)+ 0.5 LSB}
E'L oo ) o
3 I .~ -
g
§) 004 1 H VNT
a , (measured value)

0031 - ,

i ~«—— Actual conversion
002 R R ' characteristics
; -« Theoretical
! i characteristics
oL+ r—---
> ~—05LSB
AVRL AVRH
Analog input
AVRH — AVRL

1LSB = (Theoretical value)

1024 V]
Vor (Theoretical value) = AVRL + 0.5 LSB [V]
Vest (Theoretical value) = AVRH — 1.5 LSB [V]

Total error for digital output N = Vv —{1LSB Xl (|_ng 1) +0.5LSB} [LSB]

Vnr : Voltage at a transition of digital output from (N — 1) to N

(Continued)
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12. Example Characteristics

B “H" level output voltage

m  “L” level output voltage

VOH — |IOH VoL — loL
(Vcc =4.5V, Ta=+25°C) (Vcc =4.5V,Ta=+25°C)
5 0.9
45 F———] 0.8
\\
N I 0.7 /
3.5 y.
0.6
3 /
= >, 05 /
I 25 —
Q o
> > 0.4 /
2
0.3
15
1 0.2
0.5 0.1
0 0
0 -2 -4 -6 -8 -10 4 6 8 10
IoH [mA] loL [mA]
® “H" level input voltage/ “L" level input voltage
(Hysterisis inpiut)
Vin —Vcc
(Ta=+25°C)
5
4
VIH
3
. ViL
c
2 /
1
0
3 35 4 4.5 5 5.5 6 6.5
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IccLs— Vee leeT = Ve
(Ta=+25°C) (Ta=+25°C)
45 25
40
35 20
30
15
é 25 EL,
) =
0 20 3
2 =10
15 fcp =8 MHz
fcp = 8 MHz
10
/ 5
/ /
5 /\/
0 0
2 3 4 5 6 7 4 5 6 7
vee [V] Vee [V]
lccH2 — Ve lccH1 — Ve
(hardware standby, Ta = +25 °C) (STOP, Ta=+25°C)
100 20
90 18
85 16
70 14
3 60 é 12
N —
5 50 510
o o
40 8
20 4
10 2 _—
0 0
2 3 4 5 6 7 4 5 6 7
Vee [V] Vee [V]
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