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Thank you for your continued use of Cypress semiconductor products.

Read this manual and "MB91520 series Data Sheet" thoroughly before using products in the MB91520
series.

W Purpose of this manual and intended readers

This series is Cypress 32-bit microcontroller designed for automotive and industrial control. It contains the FR81S
CPU that is compatible with the FR family. The FR81S CPU has a high level performance among the FR family by

enhancing instruction pipeline and load store processing, and improving internal bus transfer.
It is best suited for application control for automotive.

This manual explains the function, operation, and the usage for the engineer who develops the product by actually
using this series.
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® Finding a function
The following methods can be used to search for the explanation of a desired function in this manual:

Search from the table of the contents
The table of the contents lists the manual contents in the order of description.

Search from the register

The register list for this device has been described. You can look up the name of a desired register on the list to
find the address of its location or the page that explains it.

The address where each register is located is not described in the text. To verify the address of a register, see "A.
1/0 Map" of "APPENDIX".

Search from the index

You can look up the keyword such as the name of a peripheral function in the index to find the explanation of
the function.

m About the chapters
Basically, this manual explains 1 peripheral function per chapter.

B Terminology
This manual uses the following terminology.

Term Explanation
Word Indicates access in units of 32 bits.
Half word Indicates access in units of 16 bits.
Byte Indicates access in units of 8 bits.
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B How to Read This Manual
Primary Terms

The following explains the primary terms used in this series

Term

Explanation

XBS

A 32-bit width, high-speed internal bus.

The bus master is used for access from the CPU (for instruction fetch), the CPU (for
data reading or writing), or the on-chip bus.

The bus slave is used to access to the on-chip bus, RAM (via the XBS built-in wild
register), and flash memory.

The bus has a crossbar switch configuration, and a circuit from each bus master to
each bus slave can operate simultaneously.

On-chip bus

A 32-bit width, high-speed internal bus. It has a 2-layer structure for XBS and DMA, and they
can operate simultaneously.

The bus master of the XBS layer is accessed from the XBS.

The bus master of the DMA layer is accessed from the DMA.

The bus slave of both layers has an external bus interface, CAN, 16/32-bit peripheral bus
bridge and others.

The bus slave of only DMA layer has an access to the XBS.

32-bit
peripheral
bus

A 32-bit width, low-speed internal bus.
It connects to various types of peripherals.

16-bit
peripheral
bus (R-bus)

A 16-bit width, low-speed internal bus.
It connects to various types of peripherals. The 32-bit width access to this bus is
divided into 16 bits x 2.

External bus
(External bus)

8/16-bit width, low-speed external bus. It connects to memory devices, ASIC and
others. This series is the bus master, and a device connected to the external bus is a
bus slave.

This is the reference clock for LSI operation, and it is supplied from the high-speed

Main clock system oscillator.
(MCLK) It is connected to the timer for main oscillation stabilization wait, the clock generator
(PLL) and others.
This is the reference clock for LSI operation, and it is supplied from the low-speed
Sub clock system oscillator.
(SBCLK) It is connected to the timer for sub oscillation stabilization wait and others.

It can be used by the dual clock products only.

CR oscillation

The clock for watchdog timer 1 (hardware watchdog)

PLL clock
(PLLCLK)

The main clock is multiplied by PLL.

CPU clock
(CCLK)

The clock for peripherals operating under the XBS.

On-chip bus
clock
(HCLK)

The clock for peripherals operating under the on-chip bus.
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Term Explanation
Peripheral clock | The clock for peripherals operating under the 32-bit peripheral bus and 16-bit
(PCLK) peripheral bus.
External

The reference clock for an external bus interface connected to the X-bus and for the

?_lrjéilgk external clock output. It is generated from the base clock by the clock generator.
. The operation mode based on the main clock. The main clock mode has the main
Main clock . . e L : N
RUN, main sleep, main stop, oscillation stabilization wait RUN, oscillation
mode S h
stabilization wait reset, and program reset state.
Main RUN The main clock mode is selected, and all circuits are operable.
Oscillation When the clock is switched from the stop state to the oscillation state, the clock takes
stabilization the oscillation stabilization time. During the oscillation stabilization wait time, the
wait time clock is not supplied.
OCD The on-chip debugger for this series
OoCbhu The OCD interface built in this product.
OCD tool The OCD tool can be connected to the DEBUG I/F pin of this device.
. In the chip reset sequence, the connection of OCD tool is checked. It takes (1026+3)
Chip reset
PCLK cycles.
sequence
Power- The power supply to the target circuit is stopped, and power consumption is
shutdown decreased.
Always power
supply ON It is not a target division for the power-shutdown.
block
PMU
Power . L
The power shutdown is controlled. PMU exists in always ON block.
management
unit

SSCG mean "Spread Spectrum Clock Generator".

When the clock in electronic equipment generates a single frequency, the radiation
because of the frequency and the higher harmonics wave grows.

It is a technology to suppress the peak of EMI to low.

SSCG is a technology that suppresses the peak of EMI to low by the clock frequency
SSCG change slightly and oscillates it (= frequency modulation). When the clock in
electronic equipment generates a single frequency, the radiation because of the
frequency and the higher harmonics wave grows.

SSCG is a technology that does working that suppresses the peak of EMI to low
especially depending that makes the clock frequency change slightly and oscillates it
(= frequency modulation).

ADC A/D converter
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B Access Unit and Address Position

Offset Register name Read only Readable/Writable only

I
v

Address offset value/Reaister /
Address f / Block
+0 l +1 / +2 / +3
0000604 SIDRO[R] 4
SSRO[R/W] B, H, W SCRO[R/W] SMRO[R/W]
B,H, W SODRO[W] B, H W B,H, W UARTO
00001000 B,H, W 00000100 00000-0-
XXX XXXXX
UTIMO[R] H DRCIéO[W] UTIMCBO[RNV]
0000644 (UTIMRO[W]H) XXX 0--00001 U-TIMERO
00000000 00000000
N
N
Byte access, Half-word access, Word access Write only Initial Value

Although three types of access (Byte, Half-word, and Word access) are enabled, some registers have access

restrictions. For details, see "APPENDIX", or section "4. Detailed Register Description™ of each chapter.

B,H, W
B

H

W

B,H
H, W

(Reference)

: Byte access, Half-word access, and Word access are enabled.

: Byte access (Use the Byte access only.)

: Half-word access (Use the Half-word access only.)

- Word access (Use the Word access only.)

: Byte access and Half-word access only (The Word access is not allowed.)

: Half-word access and Word access only (The Byte access is not allowed.)

The following explains the address position during access.

During Word access, the address is a multiple of 4 (the lowest order 2 bits are forcibly set to "00").
During Half-word access, the address is a multiple of 2 (the lowest order 1 bit is forcibly set to "0").
During Byte access, the address remains unchanged.

Therefore, if the SSRO register is set to the Half-word access, for example, SSR0 + SIDR0O (SODRO) register at
address 060, is accessed.

(If the address offsets are +1 and +2 (for example, SIDRO+SCRO), the Half-word access is not allowed.)
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B Access Unit and Bit Position
Register name  Register abbreviation ~ Target peripheral function ~ Address

\ A :
4.3 Serial Statys Register
The register indicatgd the UART state

Access unit

Bit position

(Example) SSRO (UARTO) : Address 0060y (Access : Byte, Halfx(ord, Word)
bit 7 6 5 4 3 2 1 0
PE ORE | FRE | RDRF | TDRE | BDS RIE TIE
Initial value 0 0 0 0 1 0 0 0
Attribute RW  RMWX R/WX R/WX R/WX R/W R/W R/W
If the access unit is changed, the bit position changes.
If the address offset is +0: (Example of SSRO register)
Access size | Address Bit position
Word 060H+0H 7 6 5 4 3 2 1 0
Half-word 060H+0H 15 14 13 12 11 10 9 8
Word 060H+0H 31 30 29 28 27 26 25 24
Bit name PE ORE | FRE | RDRF | TDRE | BDS RIE TIE
If the address offset is +1: (Example of SIDRO register)
Access size | Address Bit position
Word 060H+1H 7 6 5 4 3 2 1 0
Half-word 060H+0H 7 6 5 4 3 2 1 0
Word 060H+0H 23 22 21 20 19 18 17 16
Bit name D7 D6 D5 D4 D3 D2 D1 DO
If the address offset is +2: (Example of SCRO register)
Access size | Address Bit position
Word 060H+2H 7 6 5 4 3 2 1 0
Half-word 060H+2H 15 14 13 12 1 10 9 8
Word 060H+0H 15 14 13 12 11 10 9 8
Bit name PEN P SBL CL A/D REC RXE TXE
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If the address offset is +3: (Example of SMRO register)

Access size | Address Bit position
Word 060H+3H 7 6 5 4 3 2 1 0
Half-word 060H+2H 7 6 5 4 3 2 1 0
Word 060H+0H 7 6 5 4 3 2 1 0
Bit name MD1 | MDO | CS2 | CS1 | CSO - SCKE -

B Meaning of Bit Attribute Symbols

R : Read enabled
w : Write enabled
RM : Reading operation during read-modify-write(RMW) operation
"I" (slash) R/W : Read and write enabled. (The read value is the written value.)
"" (comma) R, W : The read and written values differ from each other. (The read value is different
from the written value.)
RO : The read value is "0".
R1 : The read value is "1".
WO : This bit must always be written to "0".
W1 : This bit must always be written to "1".
(RMO0)  :"0"is read by read-modify-write(RMW) operation.
(RM1)  :"1"is read by read-modify-write(RMW) operation.
RX : The read value is undefined. (A reserved bit or an undefined bit)
WX : Writing does not affect on the operation. (Undefined bit)
® R/W writing examples
R/W : Read and write enabled (The read value is the written value.)
R,W : Read and write enabled (The read value is different from the written value.)
R,RM/W  : Read and write enabled (The read value is different from the written value. The written

value is read by read-modify-write (RMW) instruction.) An example is a port data register.

R(RM1),W : Read and write enabled (The read value is different from the written value. For

R,WX
R1,W
RO,W
RX,W
RO,W0

read-modify-write (RMW) instructions, "1" will be read out.) An example is an interrupt
request flag.

: Read only (Read enabled. Writing has no effect on operation.)
: Write only (Write enabled. The read value is "1".)

: Write only (Write enabled. The read value is "0".)

: Write only (Write enabled. The read value is undefined.)

: Reserved bit (The written value is "0". The read value is the written value.)
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RO,W0
R1,W0
RX,W0
R/W1
R1,W1
RO,W1
RX,W1
RX,WX
RO,WX

: Reserved bit (The written value is "0". The read value is "0".)

: Reserved bit (The written value is "0". The read value is "1".)

: Reserved bit (The written value is "0". The read value is undefined.)

: Reserved bit (The written value is "1". The read value is the written value.)

: Reserved bit (The written value is "1". The read value is "1".)

: Reserved bit (The written value is "1". The read value is "0".)

: Reserved bit (The written value is "1". The read value is undefined.)

: Undefined bit (The read value is undefined. Writing has no effect on operation.)

: Undefined bit (The read value is "0". Writing has no effect on operation.)
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