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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

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-gs-9018

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

GS-9018 Datasheet


https://www.e-xfl.com/product/pdf/mb90f543gspf-gs-9018-4455339
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

[
v
@)

YPRESS

MB90540G/545G Series

Embedded in Tomorrow™

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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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)
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Page 14 of 70



YPRESS MB90540G/545G Series

Embedded in Tomorrow™

[
My
@)

(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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m RST pinis “L”

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 nl | | | | | | | | |

KA (internal operation clock A) signal

KB (internal operation clock B) signal
PORT (port output) signal

High-impedance

*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)

(13) Initialization
In the device, there are internal registers which are initialized only by a power-on reset. To initialize these registers, please turn on
the power again.

(14) Directions of “DIV A, Ri” and “DIVW A, RWi" instructions
In the Signed multiplication and division instructions (“DIV A, Ri” and “DIVW A, RWi") , the value of the corresponding bank register
(DTB, ADB, USB, SSB) is set in “00+".

If the values of the corresponding bank registers (DTB, ADB, USB, SSB) are set to other than “00+”, the remainder by the execution
result of the instruction is not stored in the register of the instruction operand.

(15) Using REALOS
The use of EI?0OS is not possible with the REALOS real time operating system.

(16) Caution on Operations during PLL Clock Mode
If the PLL clock mode is selected, the microcontroller attempt to be working with the self-oscillating circuit even when there is no
external oscillator or external clock input is stopped. Performance of this operation, however, cannot be guaranteed.
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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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(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".

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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11.2 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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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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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

Document Number: 002- 07696 Rev. *A
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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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B Internal Shift Clock Mode

| tscve
SCK 57V
0.8V / 0.8V
tSLOV—m|
f24V
SOT 0.8V
a—tIVSH tSHIX
><‘ 0.8 Vcc 0.8 Vocj§<
SIN k0.2 Vcc 0.2 Vcco
B External Shift Clock Mode
| tSHSL:

| tsLSH
SCK £ 0.8 Vcc % 0.8 Vcc
0.2 Vcc 0.2 Vcc \

tsLov—s]
f24V
SOT 0.8V
e tIVSH tSHIX
><‘ 0.8 Vcc 0.8 Vce 3§<
SIN 0.2 Vcc 0.2 Vce

Document Number: 002- 07696 Rev. *A

Page 54 of 70



YPRESS

[
;.
@)

MB90540G/545G Series

Embedded in Tomorrow™

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

Document Number: 002- 07696 Rev. *A
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lccLs —Vcece lccTt —Vcee
(Ta = +25°C) (Ta=+25°C)
40 25
35
20
30
_ 25 = 15
< =
=20 b
=15 10
fcp =8 kHz
10
5 fcp =8 kHz
/
5 /
0 0
2 3 4 5 6 2 4 5 6 7
Vee [V] Vcee [V]
lccH2 — Vce lccH1 — Vce
(hardware standby, Ta = +25 °C) (STOP, Ta=+25°C)
100 20
90 18
85 16
70 14
;SL' 60 <§L 12
N —
I
50 z
§ § 10
40 / 8
30 6
20 4
10 2 _—
0 0
2 3 4 5 6 7 2 4 5 6 7
Vcc [V] Vcce [V]

Document Number: 002- 07696 Rev. *A
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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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13. Ordering Information

Part number

Package

Remarks

MB90F543GPF
MB90F543GSPF
MB90F546GPF
MB90F546GSPF
MB90F548GPF
MB90F548GSPF
MB90F548GLPF
MB90F548GLSPF
MB90F549GPF
MB90F549GSPF
MB90543GPF
MB90543GSPF
MB90547GPF
MB90547GSPF
MB90548GPF
MB90548GSPF
MB90549GPF
MB90549GSPF

100-pin Plastic QFP
(FPT-100P-MO06)

MB90F543GPMC
MB90F543GSPMC
MB90F546GPMC
MB90F546GSPMC
MB90F548GPMC
MB90F548GSPMC
MB9O0F548GLPMC
MB90F548GLSPMC
MB90F549GPMC
MB90F549GSPMC
MB90543GPMC
MB90543GSPMC
MB90547GPMC
MB90547GSPMC
MB90548GPMC
MB90548GSPMC
MB90549GPMC
MB90549GSPMC

100-pin Plastic LQFP
(FPT-100P-M20)

Document Number: 002- 07696 Rev. *A

Page 66 of 70



CYPRESS

&

Embedded in Tomorrow™

MB90540G/545G Series

14. Package Dimensions

100-pin plastic QFP

Lead pitch

0.65 mm

Package width x
package length

14.00 x 20.00 mm

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 3.35 mm MAX

Code

P-QFP100-14x20-0.65

(FPT-100P-M06)

(Reference)

(FPT-100P-M06)

100-pin plastic QFP

23.90+0.40(.941+.016)

*20.00+0.20(.787.008)

Note 1) * : These dimensions do not include resin protrusion.
Note 2) Pins width and pins thickness include plating thickness.
Note 3) Pins width do not include tie bar cutting remainder.
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Dimensions in mm (inches).

Note: The values in parentheses are reference values.
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