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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

1.0625MB (1.0625M x 8)

FLASH

64K x 8

72K 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)
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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
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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

Product MBO91F MB91F MB91F MB91F
Item 578C(S)(M) 578CH(S)(M) 579C(S)(M) 579CH(S)(M)
System Clock On chip PLL Clock multiple method
Minimum instruction execution time Around 12.5ns (80MHz)
e s
FLASH Capacity (Program) 1536 + 64KB 2048 + 64KB
FLASH Capacity (Work) 64KB
RAM 96KB + 16KB 128KB + 16KB
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

No

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

Software Watchdog Yes
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NuFr)1i1rE)er Pin Name I/OTSHZUH Function Description

P034 General-Purpose 1/0 Port
AO6 External Bus Address Output pin

17 SEG20 gt LCDC Segment(Duty)Output pin
SPI_SIO1 HS_SPI SDATA1 1/O pin (Not supported)
SIN8_0 Multi-function Serial Input pin ch.8 relocation 0
OCUS5_1 Output Compare Output pin ch.5 relocation 1
P035 General-Purpose 1/0 Port
AO07 External Bus Address Output pin

18 SEG21 gt LCDC Segment(Duty)Output pin
SPI_SIO0 HS_SPI SDATAO /O pin (Not supported)
SOT8_0 Multi-function Serial Output pin ch.8 relocation 0
OCuU4_1 Output Compare Output pin ch.4 relocation 1
P036 General-Purpose 1/0 Port
AO8 External Bus Address Output pin

10 SEG22 gt LCDC Segment(Duty)Output pin
PPG11_0 PPG Output pin ch.11 relocation O
SPI_CLK HS_SPI SCLK I/O pin (Not supported)
SCK8_0 Multi-function Serial Clock 1/0 pin ch.8 relocation 0
P0O37 General-Purpose 1/0 Port
A09 External Bus Address Output pin

- SEG23 | LCDC Segment(Duty)Output pin
STO LCDC Segment(Static)Output pin
PPG12_0 PPG Output pin ch.12 relocation 0
SIN7_0 LIN_UART Serial Input pin ch.7 relocation O
P040 General-Purpose 1/0 Port
A10 External Bus Address Output pin

3 SEG24 | LCDC Segment(Duty)Output pin
ST1 LCDC Segment(Static)Output pin
PPG13_0 PPG Output pin ch.13 relocation 0
SOT7_0 LIN_UART Serial Output pin ch.7 relocation 0
P0O41 General-Purpose 1/0 Port
All External Bus Address Output pin

" SEG25 | LCDC Segment(Duty)Output pin
ST2 LCDC Segment(Static)Output pin
PPG14_0 PPG Output pin ch.14 relocation 0
SCK7_0 LIN_UART Serial Clock 1/O pin ch.7 relocation 0
P042 General-Purpose 1/0O Port
Al12 External Bus Address Output pin

- SEG26 | LCDC Segment(Duty)Output pin
ST3 LCDC Segment(Static)Output pin
PPG15_0 PPG Output pin ch.15 relocation 0
AINO_O Up/down Counter AIN Input pin ch.0 relocation 0
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CYPRESS MB91570 Series
PERFORM
Pin Number Pin Name I/O Circuit Type Function Description
27 VCC5 - +5.0v Power Supply pin
28 VSS - GND pin
PO10 General-Purpose 1/0 Port
29 SEGO H LCDC Segment(Duty)Output pin
29 INT8_1 H External Interrupt Request Input pin ch.8 relocation 1
PO11 General-Purpose 1/0 Port
30 SEG1 | LCDC Segment(Duty)Output pin
INT9_1 External Interrupt Request Input pin ch.9 relocation 1
P012 General-Purpose 1/0 Port
31 SEG2 | LCDC Segment(Duty)Output pin
INT10_1 External Interrupt Request Input pin ch.10 relocation 1
P0O13 General-Purpose 1/0 Port
32 SEG3 | LCDC Segment(Duty)Output pin
INT11_1 External Interrupt Request Input pin ch.11 relocation 1
PO14 General-Purpose 1/0 Port
33 SEG4 | LCDC Segment(Duty)Output pin
INT12_1 External Interrupt Request Input pin ch.12 relocation 1
P0O15 General-Purpose 1/0 Port
34 SEG5 | LCDC Segment(Duty)Output pin
INT13_1 External Interrupt Request Input pin ch.13 relocation 1
PO16 General-Purpose 1/0 Port
35 SEG6 | LCDC Segment(Duty)Output pin
INT14_1 External Interrupt Request Input pin ch.14 relocation 1
PO17 General-Purpose 1/0 Port
36 SEG7 | LCDC Segment(Duty)Output pin
INT15_1 External Interrupt Request Input pin ch.15 relocation 1
P020 General-Purpose 1/0 Port
a7 SEG8 | LCDC Segment(Duty)Output pin
ICU6_0 Input Capture Input pin ch.6 relocation 0
OCuU0_1 Output Compare Output pin ch.0 relocation 1
PO21 General-Purpose 1/O Port
138 SEG9 | LCDC Segment(Duty)Output pin
ICU7_0 Input Capture Input pin ch.7 relocation 0
OCuU1_1 Output Compare Output pin ch.1 relocation 1
P022 General-Purpose 1/0 Port
39 SEG10 | LCDC Segment(Duty)Output pin
ICU8_0 Input Capture Input pin ch.8 relocation 0
ocu2_1 Output Compare Output pin ch.2 relocation 1
P023 General-Purpose 1/O Port
40 SEG11 | LCDC Segment(Duty)Output pin
ICU9 0 Input Capture Input pin ch.9 relocation 0
OCu3_1 Output Compare Output pin ch.3 relocation 1
P024 General-Purpose 1/0 Port
41 SEG12 I LCDC Segment(Duty)Output pin
ICU10_0 Input Capture Input pin ch.10 relocation 0
OCU11 0 Output Compare Output pin ch.11 relocation 0
P025 General-Purpose 1/0 Port
2 SEG13 | LCDC Segment(Duty)Output pin
ICU11_0 Input Capture Input pin ch.11 relocation 0
OCuU10_0 Output Compare Output pin ch.10 relocation 0
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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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PERFORM
Address offset value / Register name
Address Block
+0 +1 +2 +3
000440 ICROO [R/W] B, H, W | ICRO1[R/W] B, H,W | ICRO2 [R/W]B,H,W | ICRO3[R/W]B,H, W
H --11111 --11111 --11111 --11111
000444 ICRO4 [R/IW] B, H, W | ICRO5 [R/W] B, H,W | ICRO6 [R/W] B, H,W | ICRO7 [R/W] B, H, W
H --11111 --11111 --11111 --11111
000448 ICRO8 [R/IW] B, H, W | ICR0O9 [R/W] B, H,W | ICR10[R/W]B, H,W | ICR11 [R/W]B, H, W
H --11111 --11111 --11111 --11111
00044C ICR12 [RIW] B, H,W | ICR13[R/W] B, H,W | ICR14[R/W]B,H,W | ICR15[R/W]B, H, W
H --11111 --11111 --11111 --11111
000450 ICR16 [RIW] B, H, W | ICR17 [R/W] B, H,W | ICR18[R/W]B, H,W | ICR19 [R/W]B, H, W
H --11111 --11111 --11111 --11111
000454 ICR20 [R/W] B, H,W | ICR21 [R/W] B, H,W | ICR22[R/W]B,H,W | ICR23 [R/W]B, H, W
H --11111 --11111 --11111 --11111
Interrupt controller [S]
000458 ICR24 [R/W] B, H, W | ICR25[R/W] B, H,W | ICR26 [R/W] B, H,W | ICR27 [RIW] B, H, W
H --11111 --11111 --11111 --11111
00045C ICR28 [RIW] B, H,W | ICR29 [R/W] B, H,W | ICR30[R/W]B, H,W | ICR31[R/W]B, H, W
H --11111 --11111 --11111 --11111
000460 ICR32 [RIW] B, H,W | ICR33[R/W]B,H,W | ICR34[R/W]B,H,W | ICR35[R/W]B,H, W
H --11111 --11111 --11111 --11111
000464, ICR36 [RIW] B, H, W | ICR37 [R/W] B, H,W | ICR38[R/W]B,H,W | ICR39[R/W]B,H, W
H --11111 --11111 --11111 --11111
000468 ICR40 [R/W] B, H, W | ICR4L[R/W]B, H,W | ICR42 [R/W]B,H,W | ICR43 [R/W]B, H, W
H --11111 --11111 --11111 --11111
00046C, ICR44 [RIW] B, H, W | ICR45[R/W] B, H,W | ICR46 [R/W]B, H, W | ICR47 [R/W] B, H, W
H --11111 --11111 --11111 --11111
000470y to
00047C,, — — — — Reserved [S]
Reset control [S]
Power consumption
000480 RSTRR [R] B,H,W RSTCR [RIW] B,HW | STBCR [R/W] B,H,W * control [S]
¥ _

XXXX--XX 111----0 000---11  Writing to STBCR
by DMA is not
permitted

0004844 — — — — Reserved [S]

Document Number:

002-04725 Rev.*A

Page 75 of 163




CYPRESS MB91570 Series
PERFORM
Address offset value / Register name
Address Block
+0 +1 +2 +3
SCR8/(IBCR8) [R/W] SMRS [RIW] B,H.W SSR8 [RIW] B.H,W ESCR8/(IBSR8) [R/W]
0004E0x BHW 000-0000 0-000011 B/HW
0--00000 -0000000
0004E4, RDRS8/(TDR8)[R/W] B,H,W *1 BGRS8 [R/W] H,W Multi-UARTS
------- 0 00000000 00000000 00000000
*1: Byte access is
permitted only for
0004E8y - - - - access to lower 8 bits
FCR18 [R/W] B,H,W FCRO8 [R/W] B,H,W FBYTE28 [R/W] FBYTEL8 [R/W]
0004ECH ---00100 -0000000 8., W 8., W
00000000 00000000
SCRI/(IBCR9) [RW] | ¢\ /00 [RIW] B.H.W SSRO [RIW] B.H.W ESCRO/(IBSR9) [R/W]
000470 B.HLW 000-0000 0-000011 B.H,W
0--00000 -0000000
0004F4 RDR9/(TDR9)[R/W] B,H,W *1 BGR9 [R/W] H,W Multi-UART9
A (. 0 00000000 00000000 00000000
*1: Byte access is
permitted only for
0004F8y, — — — — access to lower
8 bits
FCR19 [R/W] B,H,W FCRO9 [R/W] B,H,W FBYTE29 [R/W] FBYTEL9 [R/W]
0004FCx ---00100 -0000000 B.HW B.HW
00000000 00000000
0005004 to
00050C;, — — — — Reserved
000510 CSELR [R/W] B,H,W | CMONR [R] B,H,W MTMCR [R/W] B,H,W | STMCR [R/W] B,H,W
H 001---00 001---00 00001111 0000-111
Clock control [S]
000514 PLLCR [R/W] B,H,W CSTBR [R/IW] B,HW | PTMCR [R/W] B,H,W
L 11110000 -0000000 00------
CPUAR [R/W] B,H,W
0005184 — — 0mne-XXX — Reset [S]
00051Cy — — — — Reserved [S]
CCPSSELR CCPSDIVR
000520y [R/W] B,H,W — — [RIW] B,H,W
——————— 0 -000-000
CCPLLFBR CCSSFBRO CCSSFBR1
000524 — [R/IW] B,H,W [R/IW] B,H,W [RIW] B,H,W
-0000000 --000000 ---00000
Clock control 2
CCSSCCRO CCSSCCR1[R/W]H,W
000528, - [R/W] B,H,W ----0000 | 000----- --------
CCCGRCRO CCCGRCR1 CCCGRCR2
00052Cy — [R/IW] B,H,W [R/IW] B,H,W [RIW] B,H,W
00----00 00000000 00000000
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Address offset value / Register name
Address Block
+0 +1 +2 +3
000E00 DDROO[R/W] B,H,W DDRO1[R/W] B,H,W DDRO2[R/W] B,H,W DDRO3[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000E04 DDRO4[R/W] B,H,W DDRO5[R/W] B,H,W DDRO6[R/W] B,H,W DDRO7[R/W] B,H,W
H 00000000 -0000000 00000000 00000000
Data direction
000E0S DDROS[R/W] B,H,W DDRO9[R/W] B,H,W DDR10[R/W] B,H,W DDR11[R/W] B,H,W Register
H 00000000 00000000 00000000 00000000 *4:MB91F578/9 only
000EOC DDR12[R/W] B,H,W DDR13[R/W] B,H,W DDR14[R/W] B,H,W DDR15[R/W] B,H,W
H 00000000 00-00000 00000000 00000000
000EL0 DDR16[R/W] B,H,W DDR17[R/W] B,H,W DDR18[R/W] B,H,W DDR19[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000E14y to
000ELC,, — — — — Reserved
000E20 PFROO[R/W] B,H,W PFRO1[R/W] B,H,W PFRO2[R/W] B,H,W PFRO3[R/W] B,H,W
H 00000000 00000000 00000000 10000000
000E24 PFRO4[R/W] B,H,W PFRO5[R/W] B,H,W PFRO6[R/W] B,H,W PFRO7[R/W] B,H,W
H 11111111 11111111 00000000 00000000
000E28 PFROS[R/W] B,H,W PFRO9[R/W] B,H,W PFR10[R/W] B,H,W PFR11[R/W] B,H,W Port function register
H 00000000 0-000000 00000000 00000000 *4:MB91F578/9 only
000E2C PFR12[R/W] B,H,W PFR13[R/W] B,H,W PFR14[R/W] B,H,W PFR15[R/W] B,H,W
H 00000000 00-00000 00000000 00000000
000E30 PFR16[R/W] B,H,W PFR17[R/W] B,H,W PFR18[R/W] B,H,W PFR19[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000E34y to
000E3Cy - - - — Reserved
000E40 PDDROO[R] B,H,W PDDRO1[R] B,H,W PDDRO2[R] B,H,W PDDRO3[R] B,H,W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
000E44 PDDRO4[R] B,H,W PDDRO5[R] B,H,W PDDRO6[R] B,H,W PDDRO7[R] B,H,W
H XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Input data
000E48,, PDDRO8[R] B,H,W PDDRO9[R] B,H,W PDDR10[R] B,H,W PDDR11[R] B,H,W direct read register
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX *4:MBO1F578/9 only
000EA4C PDDR12[R] B,HW PDDR13[R] B,H,W PDDR14[R] B,H,W PDDR15[R] B,H,W
H XXXXXXXX XX-XXXXX XXXXXXXX™ XXXXXXXX™
000ES50 PDDRI16[R] B,H,W PDDR17[R] B,H,W PDDR18[R] B,H,W PDDR19[R] B,H,W
H XXXXXXXX™ XXXXXXXX™ XXXXXXXX™ XXXXXXXX™
000E54y to
000E5C,, — — — — Reserved
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CYPRESS MB91570 Series
PERFORM
Address offset value / Register name
Address Block
+0 +1 +2 +3
000EAO PPCROO[R/W] B,HW | PPCRO1[R/W] B,HW | PPCRO2[R/W] B,H,W | PPCRO3[R/W] B,H,W
H 11111111 11111111 11111111 11111111
000EA4 PPCRO4[R/W] B,HW | PPCRO5[R/W] B,HW | PPCRO6[R/W] B,H,W | PPCRO7[R/W] B,H,W
H 11111111 11111111 11111111 11111111
Port pull-up/down
O00EAS PPCRO8[R/W] B,HW | PPCRO9[R/W]B,HW | PPCRIO[R/W]B,H,W | PPCRL1[R/W]B,HW | control register
H 11111111 11111111 11111111 11111111 *4:MB91F578/9 only
OO00EAC PPCR12[R/W] B,HW | PPCR13[R/W]B,HW | PPCR14[R/W] B,H,W | PPCR15[R/W] B,H,W
H 11111111 11-11111 11111111 11-11111"
000EBO PPCR16[R/W] B,HW | PPCR17[R/W]B,HW | PPCR18[R/W]B,H,W | PPCR19[R/W] B,H,W
H 11111111% 11111111% 11111111 11-11111"
000EBCy — — — — Reserved
000ECO PPEROO[R/W] B,H,W | PPERO1[R/W]B,HW | PPERO2[R/W]B,HW | PPERO3[R/W] B,H,W
H 00000000 00000000 00000000 00000000
000ECA4 PPERO4[R/W] B,H,W | PPERO5[R/W] B,HW | PPERO6[R/W]B,HW | PPERO7[R/W] B,H,W
H 00000000 00000000 00000000 00000000
P II-
000ECS PPEROS[R/W] B,HW | PPEROS[R/W] B,H,W | PPERLO[R/W] B,HW | PPERI1[R/W] B,H,W er?;tb‘lj;relg?é ?;W”
"
00000000 00000000 00000000 00000000 *4:MB91F578/9 only
000ECC PPER12[R/W] B,HW | PPER13[R/W]B,HW | PPER14[R/W]B,HW | PPER15[R/W]B,H,W
H 00000000 00-00000 00000000 00000000
000EDO PPER16[R/W] B,HW | PPER17[R/W]B,HW | PPER18[R/W]B,HW | PPER19[R/W]B,H,W
H 00000000 00000000 00000000 00000000
000EDCy — — — — Reserved
000EED PILROO[R/W] B,H,W PILRO1[R/W] B,H,W PILRO2[R/W] B,H,W PILRO3[R/W] B,H,W
H 11111111 11111111 11111111 11111111
000EE4 PILRO4[R/W] B,H,W PILRO5[R/W] B,H,W PILROB[R/W] B,H,W PILRO7[R/W] B,H,W
H 11111111 11111111 11111111 11111111
Port input level
000EES,, PILRO8[R/W] B,H,W PILRO9[R/W] B,H,W PILR10[R/W] B,H,W PILR11[R/W] B,H,W selection register
11111111 11111111 11111111 11111111 *4:MBI1F578/9 only
000EEC PILR12[R/W] B,H,W PILR13[R/W] B,H,W PILR14[R/W] B,H,W PILR15[R/W] B,H,W
H 11111111 11-11111 11111111 11111111
000EFO PILR16[R/W] B,H,W PILR17[R/W] B,H,W PILR18[R/W] B,H,W PILR19[R/W] B,H,W
H 11111111 11111111 11111111 11111111
000EFCy — — — — Reserved
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MB91570 Series

Address offset value / Register name

Address Block
+0 +1 +2 +3
000FDO IPCP6 [R] W
H XXXXXXXX XHXXXXXXX XXXXXXXX XXXXXXXX
IPCP7 [R]W
000FD4
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Input capture 6,7
ICFS67 [R/W] LSYNS1 [R/W] ICS67 [RIW]
000FD8, B,H,W — B,H,W B,H,W
------ 00 ----0000 00000000
IPCP8 [R] W
000FDCw XXXXKKXX XXXKKXXX XXKKKXXX XKXXXXXX
O0OFED IPCP9 [R] W
H XXXKKKXX XXKKKXXX XXKKXXXX XXXXXXXX Input capture 8,9
ICFS89 [R/W] ICS89 [R/W]
O00FE4y B,H,W — — B,H,W
------ 00 00000000
— IPCP10 [R] W
H XXXKKXXX XXKXXXXX XKKKXXXX XXXXXXXX
IPCP11 [R]W
000FECH XXXXKKXX XXXKXXXX XXXKXXXX XXXXXXXX
Input capture 10,11
ICFS1011 [R/W] B, H, I1CS1011 [R/W]
000FFOy w — — B, H,W
------ 00 00000000
000FF4y to
000FFCy - - - — Reserved
001000, SACR [R/W] B,H,W PICD [R/W] B,H,W . . Clock control
------- 0 ----0011
0010044 to
00103C,, — — — — Reserved
001040 _ SGDERO [R/W] B,HW | SGCRO[R/W] B,H,W
" 00000000 -0000-0- 000--000
001044 SGARO[R/W] B,H,W SGFRO[R/W] B,H,W SGNRO[R/W] B,H,W
H 00000000 00000000 00000000 00000000
Sound generator 0
001048 SGTCRO[R/W] B,HW | SGIDRO[R/W] B,H.W | SGPCRO[R/W] B,H,W
" 00000000 00000000 00000000 11111111
00104C SGDMARO[W] B,H,W
" 00000000 00000000 00000000 00000000
0010504 to
00105Cy B - - — Reserved
001060 _ SGDERI1[R/W] B,H,W | SGCR1[R/W]B,H,W
H 00000000 -0000-0- 000--000
001064 SGAR1[R/W] B,H,W SGFR1[R/W] B,H,W SGNR1[R/W] B,H,W
H 00000000 00000000 00000000 00000000
001068 SGTCRI[R/W] B,HW | SGIDR1[R/W]B,HW | SGPCR1[R/W]B,H,W Sound generator 1
H 00000000 00000000 00000000 11111111
00106C,, SGDMAR1[W] B,H,W

00000000 00000000 00000000 00000000
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(Ta: Recommended operating conditions, Vcc5 = 5.0V£10%, VccE = 5.0V£10%, Vss = DVss = AVss = 0.0V)

Pin Value
Parameter Symbol Condition Unit Remarks
name P
Min Typ Max
At normal operation 100 *4
Operating frequency
Fep= 80MHz, - 60 mA
Fcpp = 40MHz 125 *5
FLASH write 115 *3,*4
Operating frequency
lcch Fop= 80MHz, - 75 mA
Fcpp = 40MHz 140 *3,*5
At FLASH erase 115 *3, *4
Operating frequency
Fep= 80MHz, - s mA
Fcpp = 40MHz 140 *3,%5
At sleep mode 60 *4
Operating frequency
lccsb Fop= BOMHZ, 20 mA
Fcpp = 40MHz 75 *5
Power supply
current Ve At bus sleep mode 55 *4
Operating frequency
lccssb Fep= 80MHz, —_ 15 mA
Fcpp = 40MHz 70 *5
When using
- 750 1400 HA external clock*',
o5 At RTC mode Ta=25°C
cer 4MHz source oscillation
When using crystal,
— 900 1550 MA Ta= 25°C
When using
- 170 330 pA external clock*',
- At RTC mode shutdown Ta=25C
cers 4MHz source oscillation
When using crystal,
— 320 480 A Ta= 25°C
lccnb At stop mode — 400 1200 MA Ta=25°C
lccusb At stop mode shutdown — 120 240 A Ta=25C
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13.4.4 Power-on Conditions

MB91570 Series

(Ta: Recommended operating conditions, Vss = 0.0V)

Value
Parameter Symbol |Pin name Conditions Unit Remarks
Min Typ Max
Level detection voltage - Vccb - 2.1 2.3 25 \Y When turning on power
for microcontroller
Level detection hysteresis .
. Vech - - - 125 mV During voltage drop
width
Level detection time - - - - - 30 us *1
Slope detection undetected | Vec5 Veeb = at Ieve_l detection | _ 4 mVips -
standard release level time
Power off time torr Vech - 50 - - ms *3

*1: If the fluctuation of the power supply is faster than the low voltage detection time, there is the possibility to generate or release
after the power supply voltage has exceeded the detection voltage range.

*2: When setting the power supply fluctuation to this standard or less, it is possible to suppress the slope detection. This is the
standard when the power supply fluctuation is stable.

*3: This time is to start the slope detection at next power on after power down and internal charge loss
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MB91570 Series

« Internal shift clock mode

N tscyc >
A
2.4V
SCKXx
+ 0.8V 0.8V
<—1siov
0.8V
tivshi —>¢ tsHIxI >|
ViH VIH
SINX ViL Vic
 External shift clock mode
 tstsH————— P ¢ tsHsL
SCKx ViH \ + ViH VIH
X ViL ViL + ViL
= [ tsove ¥ [
SOTX 2.4V
0.8v
tivsHe —>1¢ tSHIXE =|
Vi Vin
SINX Vi Vi
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MB91570 Series

Internal shift clock mode
f« tscyc >
2.4V
SCKx 2.4V
0.8V ¥t
tshowv
SOTx 2.4V ><
0.8v
< ol
tivswi N tsuxi i
Vg Vin
SINx ViL Vi
External shift clock mode
tsHsL > < tsLsH ’
X | Vin Vin
SCKx
AV ViL
tsHoVE tr >
SOTx 2.4V
0.8V
‘—
tivsie P tsLixe
V|H VIH
SINX i ViL
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Bit setting: ESCR: SCES =0, 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,SCKS5,
SCK t— R SCK6,SCK7,
SOT delay time SHovi SOT2,S0T3,
SOT4,S0T5,
SOT6,S0T7

-50 +50 ns

Valid SIN — i SCK2,SCK3,SCK4, Internal shift clock mode:
SCK |setup time st SCK5,SCK6,SCK7, C,=80pF+1 « TTL

SIN2,SIN3,
SCK |— ‘ SIN4,SINS5,
Valid SIN hold time sLxi SING,SIN7

SCK2,SCKa3,
SCK4,SCKS5,
SOT — . SCK6,SCK?7,
SCK | delay time sovu! SOT2,S0T3,
SOT4,S0T5,
SOT6,S0T7

3tcpp'70 - ns

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

tSCYC >
2.4V
SCKx
0.8V t 0.8V-
SHOVI

— tsour—®

SOTX m 2.4V 2.4V
0.8V 0.8V
tIVSLI tSLIXI
Vik Vg
SINX Vi Vi
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13.4.14 External bus I/F (synchronous mode) timing
(Ta: Recommended operating conditions, Vccb = VecE = AVee = 5.0V+10%, Vss = AVss = 0.0V)
(External load capacitance 50pF)

. Value .
Parameter Symbol Pin name - Unit Remarks
Min Max
Cycle time teve SYSCLK 25 — ns
) tchasL, SYSCLK,
ASX delay time 0.5 18 ns
Y feras ASX
CSO0X to CS3X delay tchesL, SYSCLK,
time torcst csox to csax_|*° 18 ns
X terav, SYSCLK,
AO0O0 to A21 delay time tormac AQO to A21 0.5 18 ns
: teHRL, SYSCLK,
RDX delay time tosim RDX 0.5 18 ns
RDX minimum pulse trLRH RDX tZCTC;O - ns RWT=1, set RWT to 1 or more. *
pata setup — RDX1 tosrH RDX, 18+ - ns RWT=1, set RWT to 1 or more. *
fme DI6to D31 (X
RDX 1— data hold trHDH 0 - ns
. tenwe, SYSCLK,
WRnX delay time tes WROX, WR1X 0.5 18 ns
WRNX minimum pulse width twiwhH WRO0X, WR1X [tcyc - 10 — ns WWT=0 *
SYSCLK 1—
data output time terov SYSCLK, 0.5 18 ns
SYSCLK 1— data D16 to D31
hold time teHpx - 18 ns Set WRCS to 1 or more.
SYSCLK 1— address output tormay 05 18 ns
time
In multiplex mode, set as follows:
Set CSWR and CSRD to 2 or more.
ASCY must satisfy the following
conditions because of setting
g{g%‘gél ADCY>ASCY and protocol violation
SYSCLK 71— address hold time |tcymax - 18 ns prevention.
ADCY + 1< ACS + CSRD
ADCY + 1 <ACS + CSWR
ASCY +1 < ACS + CSRD
ASCY + 1 <ACS + CSWR
Refer to Hardware Manual for details.

*: If the bus is expanded by automatic wait insertion or RDY input, add time (tcyc x the number of expanded cycles) to the rated
value.
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13.4.17 HS-SPI timing

MB91570 Series

(Ta: Recommended operating conditions, Vceb = VecE = AVee = 5.0V+£10%, Vss = AVss = 0.0V)
(External load capacitance 20pF)

Conditi Value
Parameter Symbol Pin name ons Unit Remarks
Min Max
Master 62.5 — ns
Serial clock cycle time tscyem SPI_CLK
Slave 100 — ns
Valid CS — CLK start time i 15% 15 _ ns
(mode0/mode2) osLskoz 5% tscvem —
Valid CS — CLK start time ¢ SPI_CLK, t _15 _ ns
(model/mode3) ostskis SPI_CS0, sceu
SPI_CS1, -
CLK end — Invalid CS time ¢ SPI_CS2, ¢ 10 ns
(mode0/mode2) osksLoz SPI_CS3 Scvem - "
*2
CLK end — Invalid CS time ¢ x _ ns
(model/mode3) OSKSL13 1.5Xtscyem -10
SPI_CLK,
SPI_SIO0, Master 10 15 ns
SIO data output time tospar SPI_SIO1,
SPI_SIO2,
SPI_SIO3 Slave — 28 ns
SPI_CLK,
SIO setup tosser SPI_SIO0, 22 — ns
SPI_SIO1, -
SPI_SIO2,
SIO hold tspHoLp SPI:S|O3 0.5Xtscyem - ns

*1: VccE = 5.0V+£10%, or VccE = 3.0 to 3.6V

*2: In the voltage range shown in *1, this parameter is defined when IOH
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13.7 Flash memory

13.7.1 Electrical characteristics

Value :
Parameter Min Typ Max Unit Remarks
*x1
- 200 800 ms 8 Kbyte sector”, -
excluding internal preprogramming time
L
- 300 1100 ms 8 Kbyte sector, -
. including internal preprogramming time
Sector erase time 64 Kbvie sector™:
- 400 2000 ms vie s ' o
excluding internal preprogramming time
L
- 700 3700 ms 64 Kbyte sector* , o
including internal preprogramming time
8-bit writing time 3 9 288 s Exclusive of Sverhead time at
system level
16-bit writing time B 12 384 s Exclusive of gverhead time at
system level
ECC writing time _ 9 288 s Exclusive of Sverhead time at
system level
1,000 cycles/
20 years,
Erase cycle*’/ 10,000 cycles/ a
L. ! — - _ = +85°C*
Data retain time 10 years, Average T,= +85°C
100,000 cycles/
5 years

*1: The guaranteed value for erasure up to 100,000 cycles.
*2: Number of erase cycles for each sector.

*3: This value comes from the technology qualification (using Arrhenius equation to translate high temperature measurements into
normalized value at + 85°C).

13.7.2 Notes
While the Flash memory is written or erased, shutdown of the external power (Vcc5) is prohibited.

In the application system where Vcc5 might be shut down while writing or erased, be sure to turn the power off by using an external
low-voltage detection function.

To put it concretely, after the external power supply voltage falls below the detection voltage (VDL*l), hold Vccb at 2.7V or more
within the duration calculated by the following expression:

Td™[us] + (period of PCLK [us] x 257) + 50 [us]

*1: See “13.4. AC characteristics, 13.4.10. Low voltage detection (External low-voltage detection)”.
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