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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

FR81S

32-Bit Single-Core

80MHz

CANbus, CSIO, EBI/EMI, I2C, LINbus, SPI, UART/USART
DMA, LCD, LVD, POR, PWM, WDT
111

576KB (576K x 8)

FLASH

64K x 8

48K x 8

3V ~ 5.5V

A/D 40x8/10b; D/A 2x8b

External

-40°C ~ 105°C (TA)

Surface Mount

144-LQFP

144-LQFP (20x20)

https://www.e-xfl.com/product-detail/infineon-technologies/mb91f575bhspmc-gsk5el
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1. Product Lineup

MB91570 Series

Product
Item

MBO1F575B(S)/C(S)

MBO1F575BH(S)/CH(S)

System Clock

On chip PLL Clock multiple method

Minimum instruction execution time

Around 12.5ns (80MHz)

Yes(Non-S series)

Sub clock No(S series)
FLASH Capacity (Program) 512 + 64KB
FLASH Capacity (Work) 64KB

RAM 40KB + 8KB
BI-ROM 4KB

GDC None

External BUS I/F

Address : 22-bit Data :16-bit

(Part of the External BUS I/F pins can select the power supply 5V or 3.3V)

DMA Controller 16 channels
Base Timer(16bit) 2 channels
Free-run Timer(32bit) 6 channels
Input capture(32bit) 12 channels
Output Compare(32bit) 12 channels
Reload Timer(16bit) 7 channels
PPG timer(16bit) 24 channels
Up/down Counter 2 channels
Clock Supervisor Yes

D/A converter 2 channels
External Interrupt 16 channels
A/D converter (8bit/10bit) 40 channels
LIN-UART 6 channels

Multi-Function serial communication

4 channels™

HS-SPI

Yes
Up to 16MHz

Note: In this series, the HS-SPI function is prohibited.

LCD Controller

32seg x 4com(Static drive 8seg x 1com)

CAN

64msg x 1 channel / 32msg x 2 channels

Stepping Motor Controller

6 channels

Document Number: 002-04725 Rev.*A
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MB91570 Series

Item

Product

MBO1F577B(S)/C(S)

MBO1F577BH(S)/CH(S)

System Clock

On chip PLL Clock multiple method

Minimum instruction execution time

Around 12.5ns (80MHz)

Yes(Non-S series)

Sub clock No(S series)
FLASH Capacity (Program) 1024 + 64KB
FLASH Capacity (Work) 64KB

RAM 64KB + 8KB
BI-ROM 4KB

GDC None

External BUS I/F

Address : 22-bit Data :16-bit

(Part of the External BUS I/F pins can select the power supply 5V or 3.3V)

DMA Controller 16 channels
Base Timer(16bit) 2 channels
Free-run Timer(32bit) 6 channels
Input capture(32bit) 12 channels
Output Compare(32bit) 12 channels
Reload Timer(16bit) 7 channels
PPG timer(16bit) 24 channels
Up/down Counter 2 channels
Clock Supervisor Yes

D/A converter 2 channels
External Interrupt 16 channels
A/D converter (8bit/10bit) 40 channels
LIN-UART 6 channels

Multi-Function serial communication

4 channels™

HS-SPI

Yes
Up to 16MHz

Note: In this series, the HS-SPI function is prohibited.

LCD Controller

32seg x 4com(Static drive 8seg x 1com)

CAN 64msg x 1 channel / 32msg x 2 channels
Stepping Motor Controller 6 channels
Sound Generator 5 channels
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MB91570 Series

Item

Product

MBO1F
578C(S)(M)

MBO1F
578CH(S)(M)

MBO1F
579C(S)(M)

MBO1F
579CH(S)(M)

Hardware Watchdog

Yes

Clock supervisor

Initial value "ON"

Initial value "OFF"

Initial value "ON"

Initial value "OFF"

CRC generation Yes
Low-voltage detection reset Yes
(External low-voltage detection)
Low-voltage detection reset Yes
(Internal low-voltage detection)
LQFP-144
Package LQFP-208 (with suffix "M")
Others Flash Products

On Chip Debug

Yes

*1: 1°C only supported by ch.0 and ch.1.
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2. Pin Assignment (LQFP-144)

MB91570 Series

INT12_1

INT11_1

NT10_1

NT9_1

INT8_1

138 | P007/D23_0/TOT3_2/PPG7_0/D31_1/INT7_1

137 | P006/D22_0/TOT2_2/PPG6_0/D30_1/INT6_1

136 | P0O05/D21_0/SCK3_1/TOT1_2/PPG5_0/D29_1/INT5_1

135 | P004/D20_0/SOT3_1/TOTO_2/PPG4_0/D28_1/INT4_1

134 | P003/D19_0/SIN3_1/TIN3_2/PPG3_0/D27_1/INT3_1

133 | P002/D18_0/SCK2_1/TIN2_2/PPG2_0/D26_1/INT2_1

132 | P001/D17_0/SOT2_1/TIN1_2/PPG1_0/D25_1/INT1_1
131 | PO00/D16_0/SIN2_1/TINO_2/PPGO_0/D24_1/INTO_1
126 | P133/SCK1_0/INT3 0/ICJ4 0/TIOB1/PPG11_1/TRG5

124 | P131/TRG1/SIN1_O/INT4_0/ICU2_O/TIOAL
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VCCE [1 108
PO15/D29_0/SEG5/D21_1/INT13_1[ 2 107
P016/D30_0/SEG6/D22_1/INT14_1[ 3 106
PO17/D31_0/SEG7/D23_1/INT15_1[ 4 105
PO20/ASX/SEG8/ICU6_0/OCUO_1 | 5 104
P021/CSOX/SEGY/ICU7_0/OCU1_1[ 6 103
PO22/CS1X/SEG10/ICUS_0/OCU2_1[ 7 102
P023/RDX/SEG11/ICU9_0/OCU3_1 [ 8 101
P024/WROX/SEG12/ICU10_0/OCU11_0 | 9 100
P025/WR1X/SEG13/ICU11_0/OCU10_0 [ 10 99
PO26/A00/SEG14/SPI_CS3/SING_1/0CU9_0 [11 %8
P027/A01/SEG15/SPI_CS2/SOT6_1/0CU8_0 [ 12 97
PO30/A02/SEG16/SPI_CS1/SCK6_1[13 %
P031/A03/SEG17/SPI_CSO0/SIN9_0 | 14 95
P032/A04/SEG18/SPI_SIO3/SOT9_0/OCU7_0 [ 15 TOP VIEW 94
PO33/A05/SEG19/SPI_SIO2/SCK9_0/OCU6_0[ 16 93
P034/A06/SEG20/SPI_SIO1/SIN8_0/0CU5_1 [ 17 [ 02|
PO35/A07/SEG21/SPI_SIO0/SOT8_0/OCU4_1 [ 18 o1 |
PO36/A0B/SEG22/PPG11_0/SPI_CLK/SCK8_0[ 19 L FP_l 44 90 |
VCCE [20 89 |
vss [21 88
PO37/A09/SEG23/STO/PPG12_0/SIN7_0 | 22 87
PO40/A10/SEG24/ST1/PPG13_0/SOT7_0 [23 86
PO41/A11/SEG25/ST2/PPG14_0/SCK7_0 | 24 85
PO42/A12/SEG26/ST3/PPGL5_O/AINO_0 | 25 84 |
PO43/A13/SEG27/ST4/BINO_0/SGA4_0/OCU6_1 [ 26 [ 83|
P044/A14/SEG28/ST5/ZINO_0/SGO4_0/0CU7_1 [27 [ 82 |
PO45/A15/SEG29/ST6/AINL_0/SIN8_2 [ 28 [ 81 |
PO46/A16/SEG30/ST7/BINL_0/SOT8_2[ 29 [ 80 |
PO47/AL7/SEG3L/ST8/ZIN1_0/SCK8_2 [ 30 79
PO50/A18/COMO/OCUS_1 [31 78
PO51/A19/COML/OCU9_1 [32 77
PO52/A20/COM2/0CU10_1 [33 76
PO53/A21/COM3/OCU11_1 [34 75
PO54/SYSCLKNO/FRCKO_1 [ 35 74
VCC5 [36 73
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vces
RSTX

P113/RX2/INT11_0/PPG4_2

P112/TX2/PPG3_2

P111/RX1/INT10_0/PPG2_2
P110/TX1/PPG1_2/FRCK5_0
P091/SGAO/SIN2_O/INT12_0/TOT2_1/ICU2_1/PPG6_1
P092/SGO0/SCK2_0/INT13_0/TOT3_1/ICU0_1/PPG7_1}
P093/SGAL/SOT2_0/INT14_0/ICU3_1/PPG8_1
P094/SGO1/SIN3_0/INT15_0/ICU1_1/PPGY_1
P097/WOT/SOT3_O/INT8_O/TINO_0/ICU4_1/PPGO_1
NMIX

P136/(X1A)

P137/(X0A)

VSs

vces
P114/SCK3_O/TIN1_0/ICU5_1/SGA2/TRG3/AN32
P115/SIN4_O/TIN2_0/SGO2/FRCK4_O/AN33
P116/SOT4_O/TIN3_0/SGA3/FRCK3_0/AN34
P117/SCK4_0/TOTO_0/SGO3/TRG4/FRCK2_0/AN35
P120/FRCK1_0/SINS_O/INT6_O/TOT1_O/PPG5_2/AN36,
P121/FRCKO_0/SOT5_O/INT7_0/TOT2_0/PPG6_2/AN3
P122/0CU0_0/SCK5_0/TOT3_0/PPG7_2/AN38
P123/0CUL_0/PPG8_2/DAOO/AN39

AvCC

AVRH

AVSS/AVRL
P107/AN7/PPG5_1/DAOL/ICUL1_2/SGO4_1
P106/AN6/PPG4_1/ICU10_2/SGA4_1
P105/SCK5_1/AN5/TOT1_1/PPG3_1/ICU9_2
P104/SOT5_1/AN4/TOTO_1/PPG2_1/ICU8_2
P103/SIN5_1/AN3/TIN3_1/PPG1_1/ICU7_2
P102/SCK4_1/AN2/TIN2_1/PPG10_0/ICU6_2
P101/SOT4_1/AN1/TIN1_1/PPGY_0
P100/SIN4_L/ANO/TINO_1/PPG8_0
PO90/ADTG/PPGO_2
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3. Pin Assignment (LQFP-208)

ssh|
419n83a)

T70T9dd/0XLIS60d

0" 6LNIOX2/960d
2769ddiZ"SNDII0 ZNO0IVZTd
0B UON

oL UoN

oL UoN

oL UoN

oan

Tan,

zan

270T19dd/0"0NON0”END0/SZTd!
07PND0/0” TLNIO ONIS/0DULI9ZTd
07SND0/0"0L0S/22Td|

OVOLUO™TNOIO OLNIO 0MOS/0ETd

TYOLUO 2NOI0”¥LNIO TNIS/TOULTETd
0H0LU0”ENOII0 ZLNIO_ TLOSZETd

T TI9dd/SOULTEOLLO PNOI0 ELNIIO THOS/EETd
£7T9dd/0” SN0 SLNIZOULIVETd)

500n|

ssh|

of
175201079TQ0vTd|
1752010 LTQTPTd|
1792010 8TQ/ZYTd|
122010 6TQEYTd|
1782010 0ZQbTd|
1762010 TZQSKTd|
17080I0 ZZQ9¥Td|
116010 E2ALYTd|
1791010 $Za/0STd|
TL10107SZaTSTd|
17810107 920/Z5Td|
1761010 LZQ/ESTd|
1702010 8ZaYSTd|
1712010 62Q/S5Td|
122010 0£Q95Td|
T7€2010 TEQSTd|

20v/0LTd!
ssh|

P097MIOTISOT3_O/INTS_O/TINO_0/ICU4_1/PPGO_1

P001/SOT2_1/TIN1_2/PPG1_O/NTL_1

PO00/SIN2_1/TINO_2/PPGO_O/INTO_1

P002/SCK2_LITIN2_2/PPG2_O/INT2_1

PO06/TOT2_2/PPGE_O/NTS_1

2
3
14
g
H]
3
8
2
H
M,
<
s
2

P004/SOT3_1/TOTO_2/PPG4_O/INT4_1
PO03/SIN3_LITING_2/PPG3_O/INT3_1

PO07/TOT3_2/PPGT_OINT7_1

§
2

P136/(x1A)
P137/(x08)

vss
vees

NMIX

&

T

TaT

TaTolal

felfelefe B8

1 e B

119 | Non connection

114 |P104/SOTS_1/AN4ITOTO_1/PPG2_1/ICUB_2

113 |Non connection

112 |P103/SINS_1/ANS/TINS_1/PPG1_LICUT_2

111 |P102/SCK4_LAN2ITINZ_1IPPG10_0/ICUG_2

110 | Non connection

109 |P101/SOT4_1/ANLITINI_1/PPGY_0

106 | POS0IADTGIPPGO_2
105 | Non connection

TOP VIEW

LQFP-208

P171/A03

P174/06

P177/A09

P182IA12

P185IALS
P100/AL8
P1031A21

P1041SYSCLK]

P197RDY]

PO10/SEGO/NTE_1|

P024/SEG12/CU10_0/0CU11_0|

P032ISEG18/SOTO_0/OCU7_0

T wees

PO36/SEG22/PPG11_0/SCKE_0

ssna
bona

0"£29ddiz vNOITENVISNZNMAIL80d
0229dd/z” ENDI0ENYISAZNMA/980d

07 129ddiz ZNDIBZNVISNTMA/SB0d
07029dd/z” TNOUSZNVISATWMAIPE0d
076T9dd/z 0N DI LZNVITWZNMA/EB0d

2 ONIZIO” 8T9ddI0 9¥OS/OZNVIVAZNMAIZ80d
2 ONIS/0£TOdd/0”9L0S/SZNY/YNTNMAITBOd
2 ONIVIO™9TOddI0 INISIVZNY/ VA THMAI080d
lssna

bona

1STOdd/T 9NOUT LHOS/EZNVIENZNMALL0d
T PTOdd/TLNOUT LLOSIZZNVIEIZNMAIIL0d
1 ETOdd/T 8NOUT LNIS/TZNY/ENTWMAISL0d
1 2T9dd/T 6NOUT BXOS/OZNVIEATNMAIPL0d
1 0TNOIT BLOSIETNVIZWZNMA/ELOD

T TTNOUT BNIS/BTNV/ZAZAMAIZL0d

1 650S/LTNVIZNTAMAITL0d

T 610S/9TNY/ZATWMAI0L0d

[T ONIV/T 6NISISTNV/TWZWMIL90d
T ONIS/T 0MOS/Y TNV/TAZNMAI990d
1 ONIZIT OLOS/ETNV/TWTAMAIS90d
T TNIV/T ONIS/ZINV/TdTWMA/790d
1 TNIBT TDIOS/TINVIONZAMA/ESDd
T INIZIT TLOS/OTNY/0dZNMAIZ90d
[T INIS/ENVIONTWMAITI0d

[BNVIOd TAMA/090d

T ENOUHENL50d

T 2HOUHZNISOd

T DIOUATASS0d

T ONOUHIONYSOd

T TTNO0IENO/ESOd
170TNO0/ZN0/ZS0d

1 6N00/TWODITS0d

T 8N00/0NODI050d

2 B30S/0_ TNIZ/BLS/TEDIS/LY0d

2 BLOS/0 TNIS/LLS/0ED3S/9¥0d

2 BNIS/0 TNIVI9LS/6Z93S/5v0d
TLN0/0_¥O9S/0 ONIZISLS/BZOTSIPY0d
T79N0/0 YOS/ ONIEIYLS/LZOTSIEVOd
0 ONIV/0” STOdd/ELS/9ZOFSIZHOd

lssA

[590A
0 L%0S/0 Y IOddIZLS/SZOISITHOd
0 £10S/0” ETOddITIS/¥ZOISIOV0d
07 LNIS/0 2T9ddI01S/EZOIS/LE0d

jssn
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==# CYPRESS MB91570 Series
PERFORM
NuFr)lier)er Pin Name I/OTC):/iprguit Function Description

P043 General-Purpose 1/0 Port
A13 External Bus Address Output pin
SEG27 LCDC Segment(Duty)Output pin

26 ST4 LCDC Segment(Static)Output pin
BINO_O Up/down Counter BIN Input pin ch.0 relocation 0
SGA4_0 Sound Generator SGA Output pin ch.4 relocation 0
OCu6_1 Output Compare Output pin ch.6 relocation 1
P044 General-Purpose 1/0O Port
Al4 External Bus Address Output pin
SEG28 LCDC Segment(Duty)Output pin

27 ST5 LCDC Segment(Static)Output pin
ZINO_O Up/down Counter ZIN Input pin ch.0 relocation 0
SG0O4_0 Sound Generator SGO Output pin ch.4 relocation O
OCu7_1 Output Compare Output pin ch.7 relocation 1
P045 General-Purpose 1/0 Port
A15 External Bus Address Output pin

28 SEG29 LCDC Segment(Duty)Output pin
ST6 LCDC Segment(Static)Output pin
AIN1_O Up/down Counter AIN Input pin ch.1 relocation 0
SIN8_2 Multi-function Serial Input pin ch.8 relocation 2
P0O46 General-Purpose 1/O Port
Al6 External Bus Address Output pin

29 SEG30 LCDC Segment(Duty)Output pin
ST7 LCDC Segment(Static)Output pin
BIN1_O Up/down Counter BIN Input pin ch.1 relocation 0
SOT8_2 Multi-function Serial Output pin ch.8 relocation 2
P0o47 General-Purpose 1/O Port
Al7 External Bus Address Output pin

20 SEG31 LCDC Segment(Duty)Output pin
ST8 LCDC Segment(Static)Output pin
ZIN1_0 Up/down Counter ZIN Input pin ch.1 relocation O
SCK8_2 Multi-function Serial Clock I/O pin ch.8 relocation 2
PO50 General-Purpose I/O Port
A18 External Bus Address Output pin

31 COoMO0 LCDC Segment(Duty)Common Output pin
oCcus_1 Output Compare Output pin ch.8 relocation 1
PO51 General-Purpose 1/0 Port

- A19 External Bus Address Output pin
COM1 LCDC Segment(Duty)Common Output pin
OCu9_1 Output Compare Output pin ch.9 relocation 1

Document Number: 002-04725 Rev.*A
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== CYPRESS MB91570 Series
PERFORM

Pin Number Pin Name I/O Circuit Type Function Description
P067 General-Purpose 1/0 Port
PWM2M1 SMC Output pin ch.1

82 AN15 K ADC Analog Input pin ch.15
SIN9_1 Multi-function Serial Input pin ch.9 relocation 1
AINO_1 Up/down Counter AIN Input pin ch.0 relocation 1

83 DvCC - Power Supply pin for SMC high current

84 DVSS - GND pin for SMC high current
P070 General-Purpose 1/0 Port
PWM1P2 SMC Output pin ch.2

& AN16 K ADC Analog Input pin ch.16
SOT9_1 Multi-function Serial Output pin ch.9 relocation 1
P0O71 General-Purpose 1/0 Port
PWM1M2 SMC Output pin ch.2

8 AN17 K ADC Analog Input pin ch.17
SCK9_1 Multi-function Serial Clock 1/0 pin ch.9 relocation 1
P072 General-Purpose 1/0 Port
PWM2P2 SMC Output pin ch.2

87 AN18 K ADC Analog Input pin ch.18
SIN8_1 Multi-function Serial Input pin ch.8 relocation 1
ICU11 1 Input Capture Input pin ch.11 relocation 1
PO73 General-Purpose 1/0 Port
PWM2M2 SMC Output pin ch.2

88 AN19 K ADC Analog Input pin ch.19
SOT8_1 Multi-function Serial Output pin ch.8 relocation 1
ICU10_1 Input Capture Input pin ch.10 relocation 1
P074 General-Purpose 1/0 Port
PWM1P3 SMC Output pin ch.3

89 AN20 K ADC Analog Input pin ch.20
SCK8_1 Multi-function Serial Clock I/O pin ch.8 relocation 1
ICU9_1 Input Capture Input pin ch.9 relocation 1
PPG12_1 PPG Output pin ch.12 relocation 1
P0O75 General-Purpose 1/O Port
PWM1M3 SMC Output pin ch.3

90 AN21 K ADC Analog Input pin ch.21
SIN7_1 LIN_UART Serial Input pin ch.7 relocation 1
ICus_1 Input Capture Input pin ch.8 relocation 1
PPG13_1 PPG Output pin ch.13 relocation 1
P0O76 General-Purpose 1/0 Port
PWM2P3 SMC Output pin ch.3

91 AN22 K ADC Analog Input pin ch.22
SOT7_1 LIN_UART Serial Output pin ch.7 relocation 1
ICU7_1 Input Capture Input pin ch.7 relocation 1
PPG14 1 PPG Output pin ch.14 relocation 1
PO77 General-Purpose 1/0 Port
PWM2M3 SMC Output pin ch.3

92 AN23 K ADC Analog Input pin ch.23
SCK7_1 LIN_UART Serial Clock 1/O pin ch.7 relocation 1
ICU6_1 Input Capture Input pin ch.6 relocation 1
PPG15_1 PPG Output pin ch.15 relocation 1

Document Number: 002-04725 Rev.*A Page 35 of 163
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==# CYPRESS MB91570 Series
PERFORM
Pin Number Pin Name I/O Circuit Type Function Description
P090 General-Purpose 1/0 Port
106 ADTG M ADC External Trigger Input pin
PPGO_2 PPG Output pin ch.0 relocation 2
P100 General-Purpose 1/0 Port
SIN4_1 LIN_UART Serial Input pin ch.4 relocation 1
107 ANO J ADC Analog Input pin ch.0
TINO_1 Reload Timer Event Input pin ch.0 relocation 1
PPG8_0 PPG Output pin ch.8 relocation 0
108 Non connection - Non connection
P101 General-Purpose 1/0 Port
SOT4_1 LIN_UART Serial Output pin ch.4 relocation 1
109 AN1 J ADC Analog Input pin ch.1
TIN1_1 Reload Timer Event Input pin ch.1 relocation 1
PPG9 0 PPG Output pin ch.9 relocation 0
110 Non connection - Non connection
P102 General-Purpose 1/0 Port
SCK4_1 LIN_UART Serial Clock I/O pin ch.4 relocation 1
111 AN2 ] ADC Analog Input pin ch.2
TIN2_1 Reload Timer Event Input pin ch.2 relocation 1
PPG10_0 PPG Output pin ch.10 relocation 0
ICU6_2 Input Capture Input pin ch.6 relocation 2
P103 General-Purpose 1/0 Port
SIN5_1 LIN_UART Serial Input pin ch.5 relocation 1
112 AN3 J ADC Analog Input pin ch.3
TIN3_1 Reload Timer Event Input pin ch.3 relocation 1
PPG1_ 1 PPG Output pin ch.1 relocation 1
ICU7_2 Input Capture Input pin ch.7 relocation 2
113 Non connection - Non connection
P104 General-Purpose 1/0 Port
SOT5_1 LIN_UART Serial Output pin ch.5 relocation 1
114 AN4 J ADC Analog Input pin ch.4
TOTO_1 Reload Timer Output pin ch.0 relocation O
PPG2_1 PPG Output pin ch.2 relocation 1
ICU8_2 Input Capture Input pin ch.8 relocation 2
P105 General-Purpose 1/0 Port
SCK5_1 LIN_UART Serial Clock 1/O pin ch.5 relocation 1
115 AN5 ] ADC Analog Input pin ch.5
TOT1 1 Reload Timer Output pin ch.1 relocation 1
PPG3_1 PPG Output pin ch.3 relocation 1
ICU9_2 Input Capture Input pin ch.9 relocation 2
116 Non connection - Non connection
P106 General-Purpose 1/0 Port
117 AN6 J ADC Analog Input pin ch.6
PPG4_1 PPG Output pin ch.4 relocation 1
117 ICU10_2 3 Input Capture Input pin ch.10 relocation 2
SGA4_1 Sound Generator SGA Output pin ch.4 relocation 1
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Type Circuit

Remarks

Pull-up control

Drive strength

[ control

— Data

Pull-down control

i— Automotive input

— TTLinput

+— CMOS hysteresis input

General-purpose 1/O port.

IOH = -1/-2mA, IOL = 1/2mA
Pull-up resistor control
Pull-down resistor control
Automotive level input

TTL level input

CMOS level hysteresis input
CMOS level input

Pull-down control

— Automotive input

— TTLinput

+— CMOS hysteresis input

— CMOS input

Standby control

— CMOS input
Standby control
M2 General-purpose 1/O port.
Pull-up control
- E‘;:‘fosl‘rength IOH = -1/-2mA(@VCCE = 5V),
L Dt IOH = -0.5/-1mA(@VCCE = 3.3V),
l_’_ IOL = 1/2mA(@VCCE = 5V),
IOL = 0.5/ImA(@VCCE = 3.3V)
Puldown control Pull-up resistor control
Pull-down resistor control
~— Automotive input Automotive level input
TTL level input
— TTLinput L.
CMOS level hysteresis input
i— CMOS hysteresis input CMOS level input
— CMOS input
Standby control
N General-purpose I/O port with 1°C output
Pull-up control
Drive strength IOH =-1/-2/-3mA, 10L = 1/2/3mA
[ control
|_|_ Pull-up resistor control
— Data

Pull-down resistor control
Automotive level input

TTL level input

CMOS level hysteresis input
CMOS level input
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Type Circuit Remarks
A Mode pin
—
— W‘Dﬁﬁ Mode input
| Il Control
rg}i
mr
B DEBUG I/F pin
R ; CMOS level hysteresis input
Pull-up resistor 50 kQ
-’\(—— Hysteresis input
CMOS level hysteresis input

R2 N iy
C——MW @) [>o-~ Hysteresisinput

Main oscillation 1/0

X ¥ B lr“)— Input
X0 B
Standby control
Y Sub oscillation 1/0
X1A E >0 Input
XOA &=
Standby control
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11.1/0 Map

The following I/O map shows the relationship between memory space and registers for peripheral resources.

Legend of I/O Map

Read/Write attribute (R: Read W: Write)

Address offset value/ register name
Address o I " ?2 [ = Block

000090 BTITMR[R] H BTITMCR[R/W]B,H,W

H 0000000000000000 00000000 00000000
000094 — BTISTC[R/W] B

H 00000000 - - .

Base timer 1

000098 BTIPCSR/BTIPRLL[R /W] H BT1PDU T/BT1PRLH/BTID TBF[R/W] H

H 0000000000000000 0000000000000000

BTSEL[R/W] B BTSSSR[W] B,H

00009Cy ([) o 1 | _ TSSSRIW] i
0000A0 ADERH [R/W]B, H, W ADERL [R/W]B, H, W

" 00000000 00000000 00000000 00000000
0000A4 ADCSI [R/W] B, H,W | ADCSO0 [R/W] B, H,W ADCRI [R] B, H,W ADCRO [R] B, H,W

H 00000000 00000000 | eeeen XX XXXXX XXX A/D converter
0000A8 ADCTI [R/W] B, LW | ADCTO [R/W] B, H,W | ADSCH [R/W]B, H,W | ADECH [R/W] B, H,W

H 00010000 00104100 ---00000 ---00000

A

Data access attribute
B: Byte
H: Half-word
W: Word

(Note)

The access by the data access attribute
not described is disabled.

Initial register value after reset

The initial register value after reset indicates as follows:
"1": Initial value "1"
"0": Initial value "0"
"X": Initial value undefined
"-": Reserved bit/Undefined bit
" Initial value "0" or "1" according to the setting

Note:
It is prohibited to access addresses not described here.
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Address offset value / Register name

Address Block
+0 +1 +2 +3
CCRTSELR CCPMUCRO [R/W] CCPMUCR1
000530y [R/W] B,H,W — B,H,W [R/W] B,H,W
0------ 0 0-----00 0--00000
0005344 — — — — Clock control 2
0005384 — — — —
00053Cy — — — —
0005404 to
00054C,, — — — — Reserved
000550 EIRRO[R/W] B,H,W ENIRO[R/W] B,H,W ELVRO[R/W] B,H,W External interrupt
H XXXXXXXX 00000000 00000000 00000000 (INTO to INT7)
000554 EIRR1[R/W] B,H,W ENIR1[R/W] B,H,W ELVR1[R/W] B,H,W External interrupt
H XXXXXXXX 00000000 00000000 00000000 (INT8 to INT15)
0005584 — — — — Reserved
WTDR[R/W] H
00055Cw - - 00000000 00000000
000560 . WTCRH [R/W] B WTCRM [R/W] B,H WTCRL [R/W] B,H
L s 00 00000000 ----00-0
Real-time clock
000564 . WTBRH [R/W] B WTBRM [R/W] B WTBRL [R/W] B
H == XXXXXX XXXXXXXX XXXXXXXX
000568 WTHR [R/W] B,H WTMR [R/W] B,H WTSR [R/W] B .
H ---00000 --000000 --000000
CSVCR[R/W]|B
00056Cy — -001110- — — Clock supervisor
-001010-*°
0005704 to
00057C,, — — — — Reserved
REGSEL [R/W] B,H,W
0005804 0110011- — — — Regulator control
LVD5R [R/W] B,H,W LVD5F [R/W] B,H,W LVD [R/W] B,H,W . ) .
000584y | 1 0-100--1 01000--0 Low-voltage detection
0005884 to
00058Cy - - - — Reserved
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Address offset value / Register name
Address Block
+0 +1 +2 +3
PMUSTR [R/W] PMUCTLR [R/W] PWRTMCTL
0005904 B,H,W B,H,W [R/W] B,H,W —
01X 0-00-— | - 011
PMUINTFO [R/W] PMUINTF1 [R/W] PMUINTF2 [R/W]
000594 B,H,W B,H,W B,H,W — PMU
00000000 00000000 0000----
0005984 — — — —
00059Cy to
0005A; — — — — Reserved
0005A8 ECHDSVMR [RW] LCRS [R/W] B,H,W LCRO [R/W] B,H,W LCR1 [R/W] B,H,W
: Pl 00000000 00010000 | -
0005AC VRAMO[R/W] B,H,W VRAM1[R/W] B,H,W VRAMZ[R/W] B,H,W VRAM3[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000580 VRAM4[R/W] BHW | VRAMS[R/W] BHW | VRAMB[R/W] B,HW | VRAM7[R/W] B,H,W
H 00000000 00000000 00000000 00000000
LCD controller
000584 VRAMBS[R/W] B,H,W VRAM9[R/W] B,H,W VRAM10[R/W] B,HW | VRAM11[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000588 VRAM12[R/W] B,HW | VRAM13[R/W]B,HW | VRAM14[R/W]BHW | VRAM15[R/W] B,HW
H 00000000 00000000 00000000 00000000
LDRO[R/W] B,H,W LDR1[R/W] B,H,W o o
0005BCw | . 0 00000000
0005CO04 to
0005FC,, — — — — Reserved
ASRO [R/W] W
000600, 00000000 00000000 -------- 1111-001
ASR1 [R/W] W
000604 ):9,9.9,0.9.9.9.9.9.9,0.9.9, 0.0, E= XXXX-XX0
External bus
000608 ASR2 [RW] W Interface [S]
H ):9.9.9,0.0.0.0.9.9.9.0.0.0.0.0 = XXXX-XX0
ASR3 [RIW] W
00060C HXXXXXXXX XXXXXXXKXK ==-==--= XXXX-XX0
0006104 to
00063C;, — — — — Reserved [S]
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000F00 EPILROO[R/W] B,H,W | EPILRO1[R/W]B,H,W | EPILRO2[R/W]B,H,W | EPILRO3[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000F04 EPILRO4[R/W] B,H,W | EPILRO5[R/W]B,H,W | EPILRO6[R/W]B,H,W | EPILRO7[R/W] B,H,W
H 00000000 00000000 00000000 00000000
Extended Port input
000F08 EPILROS[R/W] B,HW | EPILROS9[R/W] B,HW | EPILRIO[R/W] B,HW | EPILRL1[R/W] B,H,W E‘;?S'tsef'e"t'on
"
00000000 00000000 00000000 00000000 +4:MBO1F578/9 only
000FOC EPILR12[R/W] B,H,W | EPILR13[R/W]B,H,W | EPILR14[R/W]B,H,W | EPILR15[R/W] B,H,W
H 00000000 00-00000 00000000 00000000
000F10 EPILR16[R/W] B,H,W | EPILR17[R/W]B,H,W | EPILR18[R/W]B,H,W | EPILR19[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000F1Cy — — — — Reserved
000F20 PODROO[R/W] B,H,W | PODRO1[R/W]B,H,W | PODRO2[R/W] B,HW | PODRO3[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000F24 PODRO4[R/W] B,HW | PODRO5[R/W] B,H,W | PODRO6[R/W] B,H,W | PODRO7[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000F28 PODROS[R/W] B,H,W | PODROS[R/W] B,HW | PODRI1O[R/W]B,H,W | PODRI11[R/W]B,H,w | Portoutputdrive
H 00000000 00000000 00000000 00000000 register
*4:MB91F578/9 only
000F2C PODR12[R/W] B,H,W | PODR13[R/W]B,H,W | PODR14[R/W]B,HW | PODR15[R/W] B,H,W
H 00000000 00-00000 00000000 00000000
000F30 PODR16[R/W] B,H,W | PODR17[R/W]B,H,W | PODR18[R/W]B,HW | PODR19[R/W] B,H,W
H 00000000 00000000 00000000 00000000
EPODRO1 [R/W] EPODRO2 [R/W] EPODRO3 [R/W]
000F34 — B,H,W B,H,W B,H,W
00000000 00000000 -0000000 Extended Port output
EPODRO6 [R/W] EPODRO7 [R/W] EPODRO08 [R/W] drive register
000F38, B,H,W B,HW B,H,W —
00000000 00000000 00000000
000F3Cy — — — — Reserved
000F40,, PORTEN [R/W]BHW | . . Por_t input enable
------- 0 register
000F44, to
000F6C,, — — — — Reserved
000F70 RCRHOMW] H.W RCRLO[W] B,H,W UDCRHO[R] H,W UDCRLO[R] B,H,W
H XXXXXXXX XXXXXXXX 00000000 00000000
Up/down counter 0
000F74 CCRO[R/W] B,H . CSRO[R/W] B
H 00000000 -0001000 00000000
000F78, to
000F7Cy - - - — Reserved
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12.Interrupt Vector Table

This list shows the assignments of interrupt factors and interrupt vectors/interrupt control registers.

Interrupt Vector

Irr: ltJerrr1rtl>J£rt Default
Interrupt factor o Hexa. Intlz\r/ré: pt Offset add_rreBss for Fﬂ\l
ecimal decimal

Reset 0 00 - 3FCy O000OFFFFCy -
System reserved 1 01 - 3F8y 000FFFF84 -
System reserved 2 02 - 3F4y 000FFFF44 -
System reserved 3 03 - 3F04 000FFFFOy -
System reserved 4 04 - 3ECy 000OFFFECH -
FPU exception 5 05 - 3E8y 000FFFE8y, -
\Ifi)éfst?:)ir(]m of instruction access protection 6 06 ) 3E4, 000FFFE4,, )
Exception of data access protection violation 7 07 - 3E04 000FFFEOQ4 -
Data access error interrupt 8 08 - 3DCy O000OFFFDCy -
INTE instruction 9 09 - 3D8y 000FFFD8y -
Instruction break 10 0A - 3D4y 000FFFD4y -
System Reserved 11 0B - 3D0y O00OFFFDOy -
System Reserved 12 ocC - 3CCy 000FFFCCy -
System Reserved 13 oD - 3C8y O0OOFFFC8y -
Exception of illegal instruction 14 OE - 3C4y 000FFFC4y -
NMI request/
XBS RAM double-bit error detection/ 15 OF 15 (Fy) Fixed | 3C0Oy 000FFFCOy -
Backup RAM double-bit error detection
External interrupt 0-7 16 10 ICROO 3BCx 000FFFBCH 0
External interrupt 8-15 17 11 ICRO1 3B84 OOOFFFB84 1
Reload timer 0/1/4/5 18 12 ICRO2 3B4y 000FFFB4y 2(*2)
Reload timer 2/3/6 19 13 ICRO3 3BOx 000FFFBOy 3(*2)
ittt inestitane dl N VR U O T L S AT
E/IOur::C;ll‘gtnecc}i)on serial interface ch.0 (transmission 21 15 ICRO5 388, 000FFFAS,, 5
ittt inestitane I (U U N VT L P LT
zﬂolJr:;{:?ecégon serial interface ch.1 (transmission 23 17 ICRO7 3A0, 000FFFAO,, 7
LIN-UART2 (reception completed) 24 18 ICR0O8 39Cy 000FFF9Cy 8
LIN-UART2 (transmission completed) 25 19 ICRO9 3984 OOOFFF984 9
LIN-UARTS3 (reception completed) 26 1A ICR10 394y 000FFF94, 10
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13.4.2 Sub clock timing (products without s-suffix)

(Ta: Recommended operating conditions, Vcc = 5.0V+10%, Vss = DVss = AVss = 0.0V)

Value
Parameter Symbol | Pin name | Conditions Unit Remarks
Min | Typ | Max
Source oscillation clock frequency Feo X0A,X1A 3 — 32.768 |- kHz
Source oscillation clock cycle time e XO0A,X1A - 3052 |- us
XO0A,X1A clock timing
teve

XO0A
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o A o AN
SDA \ ! / \_
L y === === 7 N i dl | -
tSUDAT tSUSTA i
tLow <> tBUF
scL i 1 /j Ui
—» « -»> »>lle
tpsTa thopar thicH thosta tsp tsusto
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Bit setting: ESCR: SCES =1, ECCR: SCDE =1
(Ta: Recommended operating conditions, Vccb = 5.0V£10%, VccE = 5.0V£10%, Vss = AVss = 0.0V)

Value
Parameter Symbol Pin name Conditions Unit Remarks
Min Max
SCK2,SCK3,
Serial clock cycle time tscve SCK4,SCKS5, Stepp - ns
SCK6,SCK7
SCK2,SCK3,
SCK4,SCK5,
SCK |— SCK6,SCK7,
SOT delay time tstow SOT2,S0T3, -0 +50 ns
SOT4,S0T5,
SOT6,SOT7
Valid SIN— SCK2,SCK3, Internal shift clock
. tivshi SCK4,SCKS, tcppt80 - ns )
SCK 1 setup time - Mode:
SCK6,SCK7,
C,=80pF+1«TTL
SCK 1 SIN2,SIN3,
-
. . tsHixi SIN4,SIN5, 0 - ns
Valid SIN hold time SING.SIN7
SCK2,SCK3,
SCK4,SCK5,
SOT — ) SCK8,SCK7, 370 |- ns
SCK 1 delay time SOVHI SOT2,50T3, PP
SOT4,SOT5,
SOT6,SOT7
Notes:

» C_ is the load capacitance applied to pins during testing.

* The maximum baud rate is limited by the internal operation clock used and other parameters.
Refer to Hardware Manual for details.

Internal shift clock mode

M tseve >
SCKx + 2.4V 2.4V
0.8

— tsouir—P tsiov
SOTx 2.4V 2.4V
L 0.8V 0.8V
tivshi >e tshixi ’
Vin Vin
SINX ViL \V;
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13.4.13 Clock output timing
(Ta: Recommended operating conditions, Vceb = VecE = AVee = 5.0V+10%, Vss = AVss = 0.0V)
. - Value :
Parameter Symbol Pin name | Conditions Min Max Unit | Remarks

Cycle time teve SYSCLK tepr — ns

SYSCLK T—> SYSCLK l teneL SYSCLK - (12 teye) - 7 (112 teve) + 7 ns
SYSCLK |— SYSCLK 1 teien SYSCLK (L21tcvc) -7 (L2 tcye) + 7 ns

teve R
tCHCL I:CLCH
Von=Vcc/2 /
— N\ — Von
SYSCLK VoL=Veo/2
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External bus I/F (synchronous mode, wr
t1

ite operation, and multiplex mode) timing

t2 t3 t4
tcyc
] tCHASL tCHASH
ASx N\ ASCY=0
le—| tCHCSL le—s| tCHCSH
CSOX to CS3X ACS=0 _\ WRCS=1 /
le—sf tCHWL t—nl/tCHWH
twWLWH
WROX to WR1X =
CSWR=2 \\\mo —]|
ADCY=1
—s| tCHMAV tCHDV l—] tCHDX
D16 to D31 X Valid Address )/ rite Data >\
/allg Address. ;

External bus I/F (synchronous mode,
t1

write operation, and split mode) timing

t2

t3

tcyc

TN S\

SYSCLK _\_ \
tcHASL tCHASH
ASX ASCY=0
tCHCSL le—s| tCHCSH
WRCS=1
CSOX to CS3X ACS=0 /
tcHwL tCHWH
WROX to WR1X CSWR=0 twLwH
WWT=0
tCHAV —| tCHAX
AQO to A21 Valid Address X
tcHDV le—] tCHDX
D16 to D31 Write Data )\
L
|
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