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The following document contains information on Cypress products. The document has the series
name, product name, and ordering part numbering with the prefix “MB”. However, Cypress will
offer these products to new and existing customers with the series name, product nhame, and
ordering part number with the prefix “CY”.

How to Check the Ordering Part Number

1. Goto www.cypress.com/pcn.

2. Enter the keyword (for example, ordering part number) in the SEARCH PCNS field and click
Apply.

3. Click the corresponding title from the search results.

4. Download the Affected Parts List file, which has details of all changes

For More Information
Please contact your local sales office for additional information about Cypress products and
solutions.

About Cypress

Cypress is the leader in advanced embedded system solutions for the world's most innovative
automotive, industrial, smart home appliances, consumer electronics and medical products.
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable,
high-performance memories help engineers design differentiated products and get them to market
first. Cypress is committed to providing customers with the best support and development
resources on the planet enabling them to disrupt markets by creating new product categories in
record time. To learn more, go to www.cypress.com.
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MB91590 Series
FR Family FR81S 32-Bit Microcontroller

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

instruction pipeline and load store processing, and improving internal bus transfer.

It is best suited for application control for automotive.

Features

FR81S CPU Core

W 32-bit RISC, load/store architecture, pipeline 5-stage
structure

HEMaximum operating frequency:

128 MHz (Source oscillation = 4.0 MHz and 32 multiplied
(PLL clock multiplication system))

It shows maximum CPU frequency of series. The
specification of each part number can be referred in
“Product Lineup” and “Electrical Characteristics.”

B General-purpose register : 32 bits x16 sets

W 16-bit fixed length instructions (basic instruction),
1 instruction per cycle

M Instructions appropriate to embedded applications
O Memory-to-memory transfer instruction
O Bit processing instruction
O Barrel shift instruction etc.

B High-level language support instructions
O Function entry/exit instructions
O Register content multi-load and store instructions

M Bit search instructions

O Logical 1 detection, 0 detection, and change-point
detection

B Branch instructions with delay slot
O Reduced overhead during branch process

B Register interlock function
O Easy assembler writing

B The support at the built-in / instruction level of the multiplier
O Signed 32-bit multiplication : 5 cycles
O Signed 16-bit multiplication : 3 cycles

Hinterrupt (PC/PS saving)
0O 6 cycles (16 priority levels)

B The Harvard architecture allows simultaneous execution of
program and data access.

M nstruction compatibility with the FR Family

HBuilt-in memory protection function (MPU)

O Eight protection areas can be specified commonly for
instructions and the data.

O Control access privilege in both privilege mode and user
mode.

HBuilt-in FPU (floating point arithmetic)
O IEEE754 compliant
O Floating-point register 32-bit x 16 sets
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Peripheral Functions

B Clock generation (equipped with SSCG function)
O Main oscillation (4MHz)
O Sub oscillation (32kHz) or none sub oscillation
O PLL multiplication rate : 1 to 32 times

M Built-in Program flash memory capacity 2048 + 64KB (series
maximum)

M Built-in Data flash memory capacity(WorkFlash) 64KB
HBuilt-in RAM capacity

O Main RAM 192KB (Series maximum)
O Sub RAM (on AHB) 64KB (Series maximum)
O Backup RAM 8KB

B General-purpose ports (5V Pin) : 63
(dual clock products : 61)
o Included I°C pseudo open drain support ports : 4

M General-purpose ports (3V Pin) : 93

O Included 48 combined external bus interface (For GDC
external memory I/F)

M External bus interface
O GDC external memory for I/F use
O 25-bit address, 16-bit data
O Power supply voltage fixed to 3.3V

B DMA Controller
O Up to 16 channels can be started simultaneously.
O 2 transfer factors (Internal peripheral request and software)

B A/D converter (successive approximation type)
O 8/10-bit resolution : 32 channels
O Conversion time : 3us

B External interrupt input: 16 channels

O Level ("H"/"L"), or edge detection (rising or falling)
enabled

HLIN-UART
O 6 channels, ch.2 to ch.7
O UART, synchronous mode, LIN-UART mode is selectable.
O LIN protocol Revision 2.1 is supported

O SPI (Serial Peripheral Interface) supported (synchronous
mode)

O Full-duplex double buffering system

O LIN synch break detection (linked to the input capture)
O Built-in dedicated baud rate generator

O DMA transfer support

San Jose, CA 95134-1709 e 408-943-2600
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B Multi-function serial communication (built-in
transmission/reception FIFO memory) :
O 2 channels for MB91F591/2/4/6/7/9
O 6 channels for MB91F59A/B
< UART (Asynchronous serial interface) >

 Full-duplex double buffering system, 16-byte
transmission FIFO memory, 16-byte reception FIFO
memory

« Parity or no parity is selectable.

« Built-in dedicated baud rate generator

¢ An external clock can be used as the transfer clock

« Parity, frame, and overrun error detect functions provided
* DMA transfer support

<CSIO (Synchronous serial interface) >

 Full-duplex double buffering system, 16-byte
transmission FIFO memory, 16-byte reception FIFO
memory

« SPI supported; master and slave systems supported; 5 to
9-bit data length can be set.

« Built-in dedicated baud rate generator (Master operation)
< An external clock can be entered. (Slave operation)

« Overrun error detect function is provided

* DMA transfer support

<LIN-UART (Asynchronous Serial Interface for LIN) >

« Full-duplex double buffering system, 16-byte
transmission FIFO memory, 16-byte reception FIFO
memory

« LIN protocol Revision 2.1 supported
» Master and slave systems supported
« Framing error and overrun error detection

 LIN synch break generation and detection; LIN synch
delimiter generation

« Built-in dedicated baud rate generator
« An external clock can be adjusted by the reload counter
« DMA transfer support
<I’C>
¢ ch.0 and ch.1 only supported

 Full-duplex double buffering system, 16-byte
transmission FIFO memory, 16-byte reception FIFO
memory

» Standard mode (Max. 100kbps) / high-speed mode (Max.
400kbps) supported

* DMA transfer supported (for transmission only)

B CAN Controller (C-CAN) : 3 channels
O Transfer speed : Up to 1Mbps

O 64-transmission/reception message buffering : 1 channel,
32-transmission/reception message buffering : 2 channels

B Up/down counter: 16-bit x 3 channels for MB91F59A/B
BPPG : 16-bit x 24 channels

M Reload timer :
0 16-bit x 4 channels for MB91F591/2/4/6/7/9
0 16-bit x 8 channels for MB91F59A/B
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M Free-run timer :

O 32-bit x 2 channels (Can select each channel for input
capture, output compare) for MB91F591/2/4/6/7/9

O 32-bit x 2 channels (LSYN (LIN synch field detection) for
exclusive input capture) for MB91F591/2/4/6/7/9

O 32-bit x 8 channels (Can select ch.0, 1, 2, and 3 for input
capture, output compare) for MB91F59A/B

M input capture :

O 32-bit x 6 channels (linked to the free-run timer) for
MB91F591/2/4/6/7/9

O 32-bit x 2 channels (linked to the free-run timer) LSYN (LIN
synch field detected) Exclusive for MB91F591/2/4/6/7/9

O 32-bit x 12 channels (linked to the free-run timer) LSYN
(LIN synch field detected) for MB91F59A/B

B Output compare : 32-bit x 4 channels (linked to the free-run
timer)

B Sound generator : 5 channels
O Frequency and amplitude sequencers provided

M Stepping motor controller : 6 channels
O 8/10-bit PWM
O High current output supported (4 lines x 6 channels)

O Can refer back electromotive force using pin-shared A/D
converter

M Real-time clock (RTC) (for day, hours, minutes, seconds)

O Main/sub oscillation frequency can be selected for the
operation clock (dual product only)

M Calibration: The hardware watchdog for CR oscillation drive
and real-time clock (RTC) for sub clock drive (dual product
only)

O The CR oscillation frequency can be trimmed

O The main clock to sub clock (dual product only) ratio can
be corrected by setting the real-time clock prescaler

B Clock Supervisor

O Monitoring abnormality (damage of crystal etc.) of sub
oscillation (32kHz) (two system clock kinds) of the outside
and main oscillation (4 MHz)

O When abnormality is detected, it switches to the CR clock.

HBase timer : 2 channels
O 16-bit timer

O Any of four PWM/PPG/PWCl/reload timer functions can be
selected and used

O As for the functions of PWC and reload timer, 2 channels of
cascade mode can be used as 32-bit timer.

B CRC generation

M Watchdog timer
O Hardware watchdog
O Software watchdog

ENMI
M interrupt controller

M interrupt request batch read

O Multiple interrupts from peripherals can be read by a series
of registers.
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H|/O relocation
O Peripheral function pins can be reassigned.

B[ ow-power consumption mode
O Sleep / Stop / Watch / Sub RUN mode
O Stop (power shutdown) / Watch (power shutdown) mode
0O GDC part self-support power supply

HPower on reset
B ow-voltage detection reset(external low-voltage detection)
B ow-voltage detection reset(internal low-voltage detection)

BGDC

O Internal/memory frequency : 81MHz

O The resolution of the display which can support : 800 x 480
at the maximum
Screen overlay of five simultaneous layers at the maximum
(window)
Size of the resolution which can be supported varies
depending on color format.

O Analog video input (NTSC)

O Digital video input (RGB666/555)

O YUV input (BT.656)

O Video image expansion/reduction /invert function is
supported

0O RGB Digital output (6-bit x 3)

O Built-in 2D rendering engine
The line drawing is supported.
The Bitblt function is supported.
Display list operation is supported
8bpp indirect color
ARGB-1555 direct color
Alpha blending, anti-aliasing

Document Number: 002-04727 Rev. *B
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O Built-in Sprite engine
Equipped with automatic display function when booted
Maximum of 512 sprites are supported
32 special sprites capable of automatic animation are
supported.
The command list execution is supported.
1bpp, 2bpp, 4bpp, 8bpp indirect color
ARGB-1555, RGB-565, ARGB-8888 direct color
The color format for each sprite can be set.
Horizontal invert, Vertical invert
Alpha blending

O Built-in memory
* 800KB(MB91F591/2/4/6/7/9)
» 1792KB(MB91F59A/B)

O HS-SPI(MB91F59A/B)

M Device Package : LQFP-208, HQFP-208*, BGA320,
TEQFP-208*

B CMOS 90nm Technology

M Power supplies
O 5V/3.3V Power supply

O The internal 1.2V is generated from 5V/3.3V with the
voltage step-down circuit.

O 1/O of an external bus and GDC, 3.3V power supply used.
O For other I/O, 5V power supply used.

O If 2 power supplies are used, they must turn on in the
specified sequence (5V —3.3V).

*. Under consideration. For detailed information about mount
conditions, contact your sales representative.
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1. Product Lineup

MB91590 Series

tem FioEE: MB91F591B/BS MB91F591BH/BHS
CPU core FR81S
Technology 90nm
Package LQFP208
Yes (Non-S series)

Sub clock No (S series)
Maximum CPU operating frequency | 80MHz
Maximum GDC operating frequency |81MHz
Built-in CR oscillator 100kHz
System clock On chip PLL
Flash Main 576KB

Work 64KB

Main 40KB
RAM Backup 8KB
VRAM 260KB

Watchdog timer

1ch Hardware
1ch Software

Clock supervisor

Initial value "ON"

[ Initial value "OFF"

Low-voltage detection reset

(External low-voltage detection) ves
Low-voltage detection reset Yes
(Internal low-voltage detection)

NMI function Yes
DMA Controller 16ch

1ch (64msQ)

CAN 2ch (32msg)
LIN-UART 6ch
Multi-function Serial Interface 2ch

A/D converter (8bit/10bit) 1unit/32ch
Reload timer(16bit) 4ch

Base timer(16bit) 2ch
Free-run timer(32bit) 2ch

Input capture(32bit) 6¢ch
Output compare(32bit) 4ch

PPG timer(16bit) 24ch
Sound generator 5ch
Real-time clock Yes
External interrupt 16ch
CR/SUB compensation function Yes

CRC generation Yes
Stepping motor control 6¢ch

Stop mode (including power shut-off) | Supported

Power supply voltage

MICOM : 4.5V to 5.5V
GDC : 3.0V to 3.6V

Operating temperature

-40°C to +105°C

Allowable power [mW]

1250

Others

Flash product

On chip debugger

Yes

Document Number: 002-04727 Rev. *B
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MB91590 Series

Product| MB91F592B MB91F592BH MB91F594B MB91F594BH
Item /BS IBHS IBS IBHS
CPU core FR81S
Technology 90nm
Package LQFP208
Yes (Non-S series)

Sub clock No (S series)
Maximum CPU operating 80MHz
frequency
Maximum GDC operating 81MHz
frequency
Built-in CR oscillator 100kHz
System clock On chip PLL
Flash Main 576KB [ 1088KB

Work 64KB

Main 40KB |64KB
RAM Backup 8KB
VRAM 800KB

. 1ch Hardware
Watchdog timer 1ch Software
Clock supervisor Initial value Initial value Initial value Initial value
P "ON" "OFF" "ON" "OFF"

Low-voltage detection reset Yes
(External low-voltage detection)
Low-voltage detection reset Yes
(Internal low-voltage detection)
NMI function Yes
DMA Controller 16ch

1ch (64msg)

shut-off)

CAN 2ch (32msg)
LIN-UART 6ch
Multi-function Serial Interface 2ch

A/D converter (8bit/10bit) 1unit/32ch
Reload timer(16bit) 4ch

Base timer(16bit) 2ch
Free-run timer(32bit) 2ch

Input capture(32bit) 6ch
Output compare(32bit) 4ch

PPG timer(16bit) 24ch
Sound generator 5ch
Real-time clock Yes
External interrupt 16ch
CR/SUB compensation function | Yes

CRC generation Yes
Stepping motor control 6¢ch

Stop mode (including power Supported

Power supply voltage

MICOM:4.5V to 5.5V
GDC:3.0V to 3.6V

Operating temperature

-40°C to +105°C

Allowable power [mW] 1250
Others Flash product
On chip debugger Yes

Document Number: 002-04727 Rev. *B
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MB91590 Series

(including power shut-off)

Product MB91F596B MB91F596BH MB91F597B MB91F597BH
Item /IBS* /IBHS* /IBS* /BHS*
CPU core FR81S
Technology 90nm
Package HQFP208
Yes (Non-S series)
Sub clock No (S series)
Maximum CPU operating 128MHz
frequency
Maximum GDC operating 81MHz
frequency
Built-in CR oscillator 100kHz
System clock On chip PLL
Flash Main 576KB
Work 64KB
Main 40KB
RAM Backup |[8KB
VRAM 260KB | 800KB
. 1ch Hardware
Watchdog timer 1ch Software
Clock supervisor Initial value Initial value Initial value Initial value
"ON" "OFF" "ON" "OFF"
Low-voltage detection reset
(External low-voltage Yes
detection)
Low-voltage detection reset
(Internal low-voltage Yes
detection)
NMI function Yes
DMA Controller 16ch
1ch (64msg)
CAN 2ch (32msg)
LIN-UART 6ch
Multi-function Serial
2ch
Interface
A/D converter (8bit/10bit) 1unit/32ch
Reload timer(16bit) 4ch
Base timer(16bit) 2ch
Free-run timer(32bit) 2ch
Input capture(32bit) 6¢ch
Output compare(32bit) 4ch
PPG timer(16bit) 24ch
Sound generator 5ch
Real-time clock Yes
External interrupt 16ch
CR/SUB compensation
. Yes
function
CRC generation Yes
Stepping motor control 6ch
Stop mode Supported

Power supply voltage

MICOM:4.5V to 5.5V
GDC:3.0V to 3.6V

Operating temperature

-40°C to +105°C

Allowable power [mW] 2500
Others Flash product
On chip debugger Yes

*. Under consideration. For detailed information about mount conditions, contact your sales representative.

Document Number: 002-04727 Rev. *B
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MB91590 Series

e FioEE: MB91F599B/BS* MB91F599BH/BHS*
CPU core FR81S
Technology 90nm
Package HQFP208
Yes (Non-S series)

Sub clock No (S series)
Maximum CPU operating frequency 128MHz
Maximum GDC operating frequency |81MHz
Built-in CR oscillator 100kHz
System clock On chip PLL
Flash Main 1088KB

Work 64KB

Main 64KB
RAM Backup 8KB
VRAM 800KB

Watchdog timer

1ch Hardware
1ch Software

Clock supervisor

Initial value "ON"

[ Initial value "OFF"

Low-voltage detection reset

(External low-voltage detection) Yes
Low-voltage detection reset Yes
(Internal low-voltage detection)

NMI function Yes
DMA Controller 16ch

1ch (64msg)

CAN 2ch (32msg)
LIN-UART 6¢ch
Multi-function Serial Interface 2ch

A/D Converter (8bit/10bit) 1unit/32ch
Reload timer(16bit) 4ch

Base timer(16bit) 2ch
Free-run timer(32bit) 2ch

Input capture(32hit) 6¢ch
Output compare(32bit) 4ch

PPG timer(16bit) 24ch
Sound generator 5ch
Real-time clock Yes
External interrupt 16¢ch
CR/SUB compensation function Yes

CRC generation Yes
Stepping motor control 6¢ch

Stop mode (including power shut-off) | Supported

Power supply voltage

MICOM:4.5V to 5.5V
GDC:3.0V to 3.6V

Operating temperature

-40°C to +105°C

Allowable power [mW] 2500
Others Flash product
On chip debugger Yes

*: Under consideration. For detailed information about mount conditions, contact your sales representative.
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MB91590 Series

Product|  \igo1Fs9AC MB91F59ACH MB91F59BC MB91F59BCH
Tieri [F59ACS /F59ACHS /F59BCS /F59BCHS
CPU core FR81S
Technology 90nm
Package BGA320/TEQFP-208*"
Yes (Non-S series)

Sub clock No (S series)
Maximum CPU operating 128MHz
frequency
Maximum GDC operating 81MHz
frequency
Built-in CR oscillator 100kHz
System clock On chip PLL
Flash Main , 1600KB [2112KB

Work 64KB

Main 192KB
RAM Sub on 64KB

AHB

Backup 8KB
VRAM 1792KB

. 1ch Hardware
Watchdog timer 1ch Software
Clock supervisor Initial value Initial value Initial value Initial value
"ON" "OFF" "ON" "OFF"

Low-voltage detection reset Yes
(External low-voltage detection)
Low-voltage detection reset Yes
(Internal low-voltage detection)
NMI function Yes
DMA Controller 16¢ch

1ch (64msgQ)

shut-off)

CAN 2ch (32msg)
LIN-UART 6ch
Multi-function Serial Interface  |6ch”™

High Speed SPI (GDC) Yes

A/D converter (8bit/10bit) 1unit/32ch
Up/down counter(16bit) 3ch
Reload timer(16bit) 8ch

Base timer(16bit) 2ch
Free-run timer(32bit) 8ch

Input capture(32bit) 12ch
Output compare(32bit) 4ch

PPG timer(16hit) 24ch
Sound generator 5ch
Real-time clock Yes
External interrupt 16ch
CR/SUB compensation function | Yes

CRC generation Yes
Stepping motor control 6¢ch

Stop mode (including power Supported

Power supply voltage

MICOM:4.5V to 5.5V
GDC:3.0V to 3.6V

Operating temperature

-40°C to +105°C

JTAG Boundary Scan Test

Allowable power [mW] 2500
Others Flash product
Yes

(Only support BGA package products)

On chip debugger

Yes

Document Number: 002-04727 Rev. *B
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"::Under consideration.
"2: Start address of Work Flash memory is different between MB91F591/2/4/6/7/9 and MB91F59A/B.
3. 1°C is supported with ch.0 and ch.1 only.

Main difference of functionality between MB91F594 and MB91F59B

Part Item MB91F594 MB91F59B
FLASH (main) 1088KB 2112KB
RAM (Main) 64KB 192KB
RAM (Sub on AHB) - 64KB
Multi-function Serial Interface 2ch 6¢ch
Free-run timer 2ch 8ch
Input Capture 6¢ch 12ch
MCU part Reload timer 4ch 8ch
Up/down counter - 3ch
Package LQFP208 BGA320/TEQPF-208*
Yes
JTAG Boundary Scan Test - (Only support BGA package
products)
VRAM 800KB 1792KB
GDC part High Speed SPI - Yes

*. Under consideration.
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2. Pin Assignment
2.1 Pin Assignment (MB91F591/2/4/6/7/9 Single Clock Product)
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g BB g EZBRREEE g 3 73 ggexs
B S iggggr i ipgutggipge
2222 292 33 299
5ok 3z 22 ®&R
82885 cl
e e G n g zEE B
z9g 2323 2
o o . o o . o s 2222 L
33333338
A o) S
88888°088
SS556 SSS
. . T
2888 33323
EZER  SegeR
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CYPRESS

EMBEDDED IN TOMORROW

A
=2

2.2 Pin Assignment (MB91F591/2/4/6/7/9 dual Clock Product)

MB91590 Series

- - - - - - vees[T]
- - - - - Rouz  PD2[2

- - - - - Rous P33

- - - - - RoUT  PD4[Z

- - - - - Rous  PDS[ D

- - - - - Rous  PDE[ 6

- - - - - RoUT7  PDI[ 7

- - - - - Goutz  PE2[®

- - - - - couts  pEs o |
- - - - - couts  PE4[TI0}
- - - - - Gouts  pes| 11}
- - - - coute  PEs[ 12}
- - - - Gourr  PEI[1

- - - - Bouz PRl

- - - - - Bous PR

- - - - Bouts  PRI[T

- - - - Bouts  prs[ 17}
- - - - vees e ]
- - - €3] 20}
. . . BOUT6  PF6[ 21
X : . © osoum eI 2]
. . . - beKou pea[ 23]
: : : S vswe  pos| 2]
. . . - HsNC  poe[ 25
: : © beour Pl 2s]
. PPGO  TINO2 SIN2.1 Do Poool 27
. PPGI  TINL2 SOT21 b1 oot 28]
. PPG2  TIN2 2 SCK2 1 D2 Pooz[ 29
. PPG3 TN32 SN31 D3 Poo3| 30]
- PPG4 TOTO 2 SOT3 1 D4 poos 31
. PPGS TOTL 2 SCKIL o5 poos| 52
- PPGS  TOT2 - o6 Poos 33
E PPG7 TOTS 2 o o7 poor[ 3]
- - - - s poo[ 35|
. . . . -~ Veea 7]
- - ROUTO pe 01136}
- - ROUTL D10 Po12f 30
- - - Gouto  pu po1sl 4o ]
- - - coutt b1z powd 4]
- - - eouro b1z pois| 42]
- - - eoutt  pu4 pols| 43
- - - - b5 poirf 4z}
- - - - wex  pozo[ 45}
- - - - csox o2l 46}
- - - - csix oz ar}
- - - - Rex  poza 4s]
- - - - - poza[ o]
- - - - - Po2s| 5

- - - - aoo__Po2e[ 51}

DCKIN CMDTRG

(TOP VIEW)

o padaiiid
88 8833
£e geeg
e B 4 EEEE
! aiacial
5 o's'd
533
T 8., .. goT,
BEBggzse
e e . PPREEEE . ..
w = o
Pred  SefF 8
g Sect
o . . L s . .RzzE, Ezzz &
seosoyse YPLIEslrg 2
22222222 SB2562562 5
S ..........35555383%. . .. B8G885885 . .2
3zzx 2z 335833353
zz¥sowsos seesosseszos 2% -
NNHOZZZ2Z2Z22 222222222222 28 Q QU000 X%
C2%0aanzan ooboooozzzazr . 22 BEERHRGRZGRF .

FR+GDC
TOP VIEW
LQFP-208 / HQFP-208

PWM2MS AN3L
PWM2P5 AN30
PWM1MS AN29
PWM1P5 AN28
PWM2M4 AN27
PWM2P4 AN26
PWM1M4 AN25
PWM1P4 AN24

PWM2M3 ANZ3
PWM2P3 ANZ2
PWM1IM3 ANZ1
PWM1P3 AN20
PWM2M2 AN19
PWM2P2 AN18
PWMIM2 AN17
PWM1P2 AN16

PWM2M1 AN15
AN14
PWMIML AN13
AN12
PWM2MO ANLL
AN1O

zz2

22zEEEEEE  RERRREREE it idadwsegn
ZEZEERE z FRE N 22
EEREEE E288RE8Y g 3 73 gge=s
S iggggr it wggz3iusg
2 232 33 2%
e 5 gg SeR
828y Fla
s o
292 dgg 2
=ER NwhR ©
e S P
3 33333 5%
e
S 44 S
E8555 558
el
I TT I
2888 gdg8gg
EEEE  gQRegR

Icu4_2 PPG23 - -

Icus2 PPG22 - -
Icuz_2 PPG21 -

Icul_2 PPG20 -

ICU0_2  PPG19 -

SCKE  PPG18 -

SOT6  PPG17 -

SIN6  PPGI6 - -
SCK7.1 PPG15_1 - -
soT7_1 - .

SIN71 - .

- - PPG5_1
- - - PPGA_L
ToTL 1 - PPG3_1
ToTo_1 - PPG2_1
TNZL - - PPGL_1
TN - - PPGLO
TN - - PPGY
TNOL - - PPGE

- cwo - PPGL0_2
- cus_2 - PPGO_2
- - - PPGB_2
NTO - - -

- - - PPGL0_1
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CYPRESS MB91590 Series

EMBEDDED IN TOMORROW

A~
W

2.3 Pin Assignment (MB91F59A/B Single Clock Product)

(TOP VIEW)

o
Tz
O ok
~ o
1N Sg&g
@ &0
goe E
~ s
e g g 235
NEE S0 83
oEfERSsRd2
LO05008Z82E™T
SEPEEREZOqQY
CEE3553E84E2
2 cztg2ipecdel
£ SE55EEEZZRSY
o xogxﬁgQag:go
= SouToNdo Q009020527348
oL gzzzzzzz2 25500003058
F4 S¥XXoondal2dsa0
S3zz¥rcwsny rens33585358 30608890850k
ey 5 amONNBOZZZZZZ z2zzzzzzzzzzz SEERAR0202E2
.38 BpB3c0zsCEonaEay 000000ZTIIEILEY, Ber, RS RGnIEsnaS
SeNEoNomInN FeBIoScoBIoS
P52zZus2500800F06000000nandnms<I220008200888d0023832238
>II>rgxxgxaaaaaaaaaaa>>000000000000>>>300>350000000000040
EEEEEEEEEEEREE R e B R E B E B BB R R B BB B ERE E R EEEE EEEEEE
HEEEBEEEEEE BB EEEE EE EE EHE B E BB E R R RN R EE E B EE B E B E BE EE
b IS IS S SR e s s s e K e

voca[ 1 156 |ovee
PD2/ROUT2[ 2] O 155 |pvss
PD3ROUTS[ 3 154 |POB7/PWMMS/ANSLICU4_2/PPG23
PD4ROUTA[ 4 153_|P086/PWM2P5/AN3Q/ICUS_2/PPG22
PDSROUTS[ 5 152_|POB5/PWMLMS/AN29/ICU2_2/PPG21/UDCAN2
PDGROUTE[ 6 1 |POB4/PWMLPS/AN28/ICUL_2/PPG20/UDCBIN2
PD7ROUT?[ 7] POB3/PWM2MA/AN27/ICUO_2/PPGL9/UDCZINZ

PO82/PWM2P4/AN26/SCK6/PPG18/UDCZINO_L
PO81/PWMILMA/AN25/SOT6/PPG17/UDCBINO_1
7_|POBO/PWM1P4/AN24/SING/PPG16/UDCAINO_1
pvce
DVSS
PO77/PWM2M3/AN23/SCK7_1/PPG15_1/ICU6
PO76/PWM2P3/AN22/SOT7_1/PPG14_1/ICU7
PO75/PWMLM3/AN21/SIN7_1/PPG13_1/ICU8
PO74/PWMLP3/AN20/PPG12_1/SCK8/ICUS
PO73/PWM2M2/AN19/SOT8/ICU10

PE2/GOUT2[ 8|
PE3/GOUT3[__9)
PE4/GOUT4[ 10|
PES/GOUTS|_11]
PE6/GOUT6[ 12|
PE7/GOUT?| 13
PF2/BOUT2[ 1

PF3/BOUT3[ 15
PF4/BOUT4[ 16
PF5/BOUTS[ 17

vces|[ 18 PO72/PWM2P2/AN18/SIN8/ICU11

vss|_19] PO71/PWMILM2/AN17/SCK9

c_3[ 20| 7_|PO70/PWMLP2/AN16/SOTY
PF6/BOUT6[ 21 5_|pvee
PF7/BOUT7[ 22 5_|pvss

PG4/DCKOUT| F R + G DC I_|PO67/PWM2ML/AN15/UDCAINO/SING

PG5/VSYNC| 3| PO66/PWM2P1/AN14/UDCBINO
PG6/HSYNC| > | ML/AN13/UDCZINO
PG7/DEOUT]| PO64/PWM1P1/AN12/UDCAIN1

TOP VIEW
LQFP-208 / TEQFP-208

P063/PWM2MO/AN11/UDCBINL
P062/PWM2PO/AN10/UDCZIN1/SCK10
8| PO61/PWMLMO/ANS/SOT10
/_|PO6O/PWM1LPO/ANSISINLO

PO00/DO/SIN2_1/TINO_2/PPGO|
P001/D1/SOT2_1/TIN1_2/PPG1|
P002/D2/SCK2_LITIN2_2/PPG2)

PO03/D3/SIN3_L/TIN3_2/PPG3|

CEEEEEEEEEEEREEREEREERREEEEEEERERRERERRERERE R R

P004/D4/SOT3_1/TOTO_2/PPG4 6_|pvee
P00S/D5/SCK3_1/TOT1_2/PPGS| 5 |Dvss
P00B/D6/TOT2_2/PPG6 4 |c_1
P007/D7/TOT3_2/PPG7 3 |vss
P010/D8 2_|vecs
Vss| 1 |P107/SGO4_1/AN7/PPG5_1/TOT7_1/ICU11_1
vees 0_|P106/SGA4_1/AN6/PPG4_1/TIN10_1/ICU10_1
P011/D9/ROUTO 19 |P105/SCK5_1/ANS/TOT1_1/PPG3_1/CU9_1
P012/D10/ROUTI] 18 |P104/SOTS_1/AN4/TOTO_1/PPG2_1/ICU8_1
P013/D11/GOUTO)| 7_|P103/SINS_1/AN3/TINS_1/PPG1_1/CU7_1
P014/D12/GOUTL 16_|P102/SCK4_1/AN2/TIN2_1/PPG10/ICUS_1
P015/D13/BOUTO 15_|P101/SOT4_1/AN1/TIN1_1/PPGY
P016/D14/BOUTL 14_|P100/SINA_1/ANO/TINO_1/PPG8
P017/D15 13 | AVSSS/AVRLS
P0O20/WEX| 2_|AVRHS
P021/CSO0X| 11_|Avces
P022/CS1] 10 |P125/0CU3/ICU0/PPGL0_2/TIN10/SCK11
PO23/REX] 9_|P124/0CU2/ICUS_2/PPGY_2/TIN/SOT11
P024 108_|P123/0CU1/PPG8_2/TIN8/SIN11
P025 107_|PO9B/RXO/INTY
P026/A00 106 _|PO95/TX0/PPG10_1
vss| 105 |vccs

EE

8

[T

9

n0a| 57
INE I

P092/SGO0/SCK2/INTL3/TOT3_1/ICU0_L/PPGT7_1

RSTX| 87,

DEBUGIF[ 103

P052/A20| 76|

PO33/
PO53/A21/SPI_DO)

P32/

P054/A22/SPI_DI
POS5/A23/SPI_SCK|

PO47/AL7IQSPI_CLK| 70|

P037/A09/QSPI_SIO0[ 62|
P042/A12/QSPI_SIO3

P126/TRGO/SINO/INTL

P130/SCKO/INTONCUL/TIOAD| 92|

P131/TRGL/SINLINT4/ICU2/TIOALTOT?

P134/TRG2/PPG1_3/INTS/ICUS/TOT10

P132/SOTL/NT2/ICU3/TIOBO/TOT8

P133/TRG5/PPG11_1/SCKL/INT3/ICU4/TIOBLITOTY
P111/RX1/INT10/PPG2_2/FRCK6/TOT9_1| 102]

PO91/SGAO/SIN2/INT12/TOT2_1/CU2_1/PPG6_1
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W & CYPRESS

EMBEDDED IN TOMORROW

2.4  Pin Assignment (MB91F59A/B dual Clock Product)

MB91590 Series

(TOP VIEW)

67 P121/FRCKO/SOTS/NT7/TOT2/PPG6_2

160 | PO94/SGOL/SIN3/INT1S/ICUL_1/PPGY_1/TING_1

Ny
¢
80
~EEE
g
GEREZs z
a gogu EST
sEPEgR SRS
EEE gz
2Eedsg JBE
V) ozZgzg 908
£ 5E55EE ER o
3 S5 e S
B XpozxpE 3 S0
= NowsoNdo Opp00Z 258
o, z2zzzzzzz 2552202 Efa
H EEEEE zZ8 s
_ $3zz%¥cowsny sews33533333 385823 S§8
mey 5 oanmORnp0ZZZzZzZ 2zzzzz22z22:22 SEEZ23 EEQ
0B DwR000I20200008n 00000Q0EEEEEEY = SSccow R
WOV LEV0So N dorNenInNOnronsodconsaadlnlccoylNR5SY 8938
03 2zWZ 2300000000000 n8BpaRssLIggo8os80e5aSzsx 443
02250223000 RaReRer SRR EsssaS2823R85rasaas g
|m|’\[m|mr’m‘\‘Hc|m|m|'\|‘D|m|q[m|~[ﬂ|o|m|w|'\|‘o|m|q|m|N|H‘D|m[m|'\[ | | | | | | | | | |Q[W|q m| | | |®|m|’\|
Stk R e e e e e s el B B E S RS S 28(3|2 3|35
b KT A S s e e s e s s e 5 EEIE S b i)

vees
PD2/ROUT2|
PD3/ROUTS|
PD4/ROUT4|
PD5/ROUTS|
PDB/ROUTS|
PD7/ROUT?
PE2/GOUT2
PE3/GOUT3
PE4/GOUT4
PES/GOUTS

PF3/BOUT3|
PF4/BOUT4|
PF5/BOUTS|

3
PF6/BOUTG|
PF7/BOUT?

PGB/HSYNC

PG7/DEOUT]|
PO00/DO/SINZ_L/TINO_2/PPGO
PO01/D1/SOT2_L/TIN1_2/PPG1
P002/D2/SCK2_1/TIN2_2/PPG2
PO03/D3/SIN3_L/TIN3_2/PPG3
P004/D4/SOT3_1/TOTO_2/PPG4|
PO05/DS/SCK3_1/TOT1_2/PPGS|
PO06/D6/TOT2_2/PPG6
PO07/D7/TOT3_2/PPGT
P010/D8|

vss|

vees
PO11/D9/ROUTO]
PO12/D10/ROUTL|
P013/D11/GOUTO|
P014/D12/GOUT1
P015/D13/BOUTO]
P016/D14/BOUTL
P017/D15|
PO20AWVEX|
P021/CSOX|
P022/CS1X|
PO23/REX|

P0O26/A00)

FR+GDC
TOP VIEW
LQFP-208 / TEQFP-208

AR
Bt 4 i 4

2

i
3

I‘
B8
|

I
<|8(8[5[5[8]5|R[&(5[5
|\||IIII\I|

MNP
]

0 f
L9 {
18 |
17 |
16 {
L5 |
14 |
13 |
12 |
L1 |
10 |
9

1

Slsle
ESIt

\

i

7

P131/TRGL/SIN1/INT4ICU2/TIOALITOT?

P133/TRGS/PPG11_1/SCK1/INT3/ICU4/TIOBL/TOTY

P134/TRG2/PPGL 3/|NT5/\cu5rroT10

PO91/SGAO/SINZ/INTL2/TOT2_1/ICU2_1/PPG6_: 1

!
1)
-4
a
<
S
Q
o
fd
o
E
2
=t
z
<
o
2
S
o}
a
2
S
8
4

o
2
E
5
o
o
2
g
o
s
]
3
]
4
a
]
o
2
H
3
2
]
3
3
g

9 8555 E® 3% '\[m|[||||||||||o‘|[|[u’ Nmm||||| [|||||mq
BEEBEEEEBEEEEEBEE BEEEE g8
E a ] = 4 F‘Hv—(
0S88385583380883unn 008 152880350858 <R08F88cggke E G 8
S L EEPERARR R AR EE LR RS I I
SERoRa8e & BEB205a s S2ESE oo®
SsSssssdaaaan SSS6QEE L 2R328 eew
EEEERERE3 53538389 28233098 25582 580
[egegegeqogeogogeded §2g93°% 270809 |7 ol 2
EEEEEEEER 5238 8 58& 2
gL 8853 ¢ £53 3
S5SSS93ven~ £ <
583393985 2898 s s8¢ BN
833333333 g & 238 (R
ggggaacaaa = JEE | b}
a z
222 |4
8ZE 3
o o) x
aZfa E
S s
3 =l
b g

P111/RXL/INTL0/PPG2_2/FRCK6/TOT_1

pvce

DVSS
PO87/PWM2MS/AN31/ICU4_2/PPG23
PO86/PWM2PS/AN30/ICU3_2/PPG22
PO85/PWMLMS/AN29/ICU2_2/PPG21/UDCAIN2
PO84/PWMLPS/AN28/ICUL_2/PPG20/UDCBIN2
POB3/PWM2MA/AN27/ICUO_2/PPG19/UDCZIN2
POB2/PWM2PA4/AN26/SCK6/PPG18/UDCZINO_L
PO81/PWMLMA/AN25/SOT6/PPG17/UDCBINO_1
POBO/PWMLP4/AN24/SIN6/PPG16/UDCAINO_L
Dvcc

PO77/PWM2M2/AN23/SCK7 1/PPG15_1/ICUB
PO76/PWM2P3/AN22/SOT7_1/PPG14_1/ICU7
PO75/PWMLM3/AN21/SIN7_1/PPG13_1/CU8
PO74/PWMLP3/AN20/PPG12_1/SCK8/ICUS
PO73/PWM2M2/AN19/SOTB/ICUL0
PO72/PWM2P2/AN18/SIN8/ICU11
PO71/PWMIM2/AN17/SCKS
PO70/PWMLP2/AN16/SOT9

elel

VsS
PO67/PWM2ML/AN15/UDCAINO/SING
PO66/PWNM2P1/AN14/UDCBINO

2_|PO65/PWMLML/AN13/UDCZINO

PO64/PWM1P1/AN12/UDCAINL
PO63/PWNM2MO/AN11/UDCBINL
P062/PWNM2PO/AN10/UDCZINL/SCK10
P061/PWMLMO/AN9/SOT10

7_|POGO/PWM1PO/ANS/SINLO

5
P107/SGO4_1/AN7/PPG5_1/TOT7_1/ICU11_1
P106/SGA4_1/AN6/PPG4_L/TIN10_1/ICU10_1
P105/SCK5_1/ANS/TOT1_1/PPG3_1/ICU9_1
P104/SOTS_1/AN4/TOTO_1/PPG2_1/ICU8_1
P103/SINS_1/AN3/TIN3_1/PPG1_1/CU7_1
P102/SCK4_1/AN2/TIN2_1/PPG10/ICU6_1
P101/SOT4_L/AN1/TIN1_1/PPG9
P100/SIN4_1/ANO/TINO_1/PPG8
AVSSS/AVRLS
AVRHS

Avccs
P125/0CU3/ICUO/PPG10_2/TIN10/SCK11
P124/0CU2/ICUS_2/PPG9_2/TIN9/SOT11
P123/0CUL/PPGB_2/TINS/SINLL
PO9E/RXO/INTY

PO95/TX0/PPG10_1

vees
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bAiCYPRESS MB91590 Series

e EMBEDDED IN TOMORROW

2.5 Pin Assignment (BGA Product)

(TOP VIEW)

A 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

A 1 2 3 4 5 6 7 8 9 (10|11 |12 (13|14 |15 (16|17 |18 |19 |20 ]| A
B |76 |77]|78]|79]|80|81182|83|84|85]186|87|88189|90(911]192]|93(941|21]| B
C | 75 11441145|146 11471148 1149]1150]151 |152 153|154 |155|156|157|158|159(160| 95 |22 | C
D | 74 1143]|204]|205]|206]207 120812091210 |211|212]213|214 2151216 |217|218|161| 96 |23 | D
E | 73 |142]203|256 219(162|97 |24 | E
F | 72 1141 |202|255 2201163198 |25 | F
G | 71 |140|201|254 257125812591260(2611262|263|264 2211164199 (26 | G
H | 70 1139(200]253 28412851286 1287(2881289]290|265 2221165100 27 | H
J | 69 |138]199]|252 28313041305]306(3071308|291|266 223|166(101]1 28 | J
K | 68 |137]198]251 2821303|316(317(318]309|292|267 22411671102 29 | K
L | 67 |136|197]250 2811302]315(320(319|310|293|268 2251168110330 | L
M | 66 [135|196|249 280(301|314 (313 (312|311 [294|269 226(169|104|31 | M
N | 65 [134|195|248 279(300(299(298(297(296|295|270 227(170(105| 32 | N
P | 64 |133]|194]|247 27812771276 (275|274 1273|272|271 22811711106 33 | P
R | 63 [132]193]|246 2291172110734 | R
T | 62 |131]192]245 2301173110835 | T
U | 61 [130]191|244|243|242|241|240|239(238]237|236(235]|234|233(2321231|174 (109|136 | U
V | 60 [129]190|189|188]187|186(185|1841183|182(1811180|179|178|177|176|175(110| 37 | V
W | 59 [128]127]126(125(1241123|122|121 120|119 118|117 |116 115114 |113|112 111|138 | W
Y | 58|57 |56|55|54|53 (52|51 |50(49 |48 |47 (46 (45|44 |43 |42 |41 |40|39 ]| Y

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
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c;‘CYPRESS' MB91590 Series

e EMBEDDED IN TOMORROW

3. Pin Description
3.1 Pin Description of LQFP-208/TEQFP-208

Pin No. Pin Name | Polarity I/?_y(p:)gg*ullt Function™

84 X0 - L Main clock oscillation input pin

83 X1 - L Main clock oscillation output pin

171

(dual clock | X0A - N Sub clock oscillation input pin

product)

172

(dual clock | X1A - N Sub clock oscillation output pin

product)

171

(single clock | P137 - A General-purpose 1/O port

product)

172

(single clock | P136 - A General-purpose 1/O port

product)

97 NMIX N F1 Non-masking interrupt input pin

87 RSTX N F1 External reset input pin

86 MDO - P Mode pin 0

85 MD1 - P Mode pin 1

169 MD2 - F2 Mode pin 2
P0O00 - General-purpose 1/0O port (3V pin)
DO - External bus - Data bit0 1/O pin

27 SIN2_1 - (0] LIN-UART ch.2 serial data input pin (1)
TINO_2 - Reload timer ch.0 event input pin (2)
PPGO - PPG ch.0 output pin
P0O01 - General-purpose /O port (3V pin)
D1 - External bus - Data bitl 1/0 pin

28 S0T2_1 - (0] LIN-UART ch.2 serial data output pin (1)
TIN1_2 - Reload timer ch.1 event input pin (2)
PPG1 - PPG ch.1 output pin
P002 - General-purpose 1/0O port (3V pin)
D2 - External bus - Data bit2 1/0 pin

29 SCK2_1 - O LIN-UART ch.2 clock 1/O pin (1)
TIN2_2 - Reload timer ch.2 event input pin (2)
PPG2 - PPG ch.2 output pin
P0O03 - General-purpose 1/O port (3V pin)
D3 - External bus - Data bit3 1/0O pin

30 SIN3_ 1 - (0] LIN-UART ch.3 serial data input pin (1)
TIN3_2 - Reload timer ch.3 event input pin (2)
PPG3 - PPG ch.3 output pin
P004 - General-purpose 1/O port (3V pin)
D4 - External bus - Data hit4 1/0 pin

31 SOT3_1 - (0] LIN-UART ch.3 serial data output pin (1)
TOTO_2 - Reload timer ch.0 output pin (2)
PPG4 - PPG ch.4 output pin
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&= CYPRESS

e EMBEDDED IN TOMORROW

MB91590 Series

Pin No. Pin Name | Polarity V%%gg}f't Function™

P005 - General-purpose /O port (3V pin)
D5 - External bus - Data bit5 1/0O pin

32 SCK3_1 - (0] LIN-UART ch.3 clock I/O pin (1)
TOT1_ 2 - Reload timer ch.1 output pin (2)
PPG5 - PPG ch.5 output pin
P006 - General-purpose /O port (3V pin)

33 D6 - o External bus - Data hit6 1/0 pin
TOT2_2 - Reload timer ch.2 output pin (2)
PPG6 - PPG ch.6 output pin
P0O07 - General-purpose 1/0O port (3V pin)

34 D7 - o External bus - Data bit7 1/0 pin
TOT3 2 - Reload timer ch.3 output pin (2)
PPG7 - PPG ch.7 output pin

35 P010 - o General-purpose 1/0O port (3V pin)
D8 - External bus - Data bit8 1/0O pin
PO11 - General-purpose /0O port (3V pin)

38 D9 - (0] External bus - Data hit9 1/0O pin
ROUTO - Display digital RO output pin
P012 - General-purpose /O port (3V pin)

39 D10 - (0] External bus - Data bit10 1/O pin
ROUT1 - Display digital R1 output pin
P013 - General-purpose /O port (3V pin)

40 D11 - (0] External bus - Data bit11 1/O pin
GOUTO - Display digital GO output pin
P014 - General-purpose /O port (3V pin)

41 D12 - (0] External bus - Data bit12 1/O pin
GOUT1 - Display digital G1 output pin
P0O15 - General-purpose /0O port (3V pin)

42 D13 - (0] External bus - Data bit13 1/O pin
BOUTO - Display digital BO output pin
P0O16 - General-purpose /0O port (3V pin)

43 D14 - (0] External bus - Data bit14 1/O pin
BOUT1 - Display digital B1 output pin

44 P0O17 - o General-purpose /0O port (3V pin)
D15 - External bus - Data hitl5 1/O pin

45 P020 - o General-purpose /O port (3V pin)
WEX - External bus - Write enable output pin

46 P021 - o General-purpose 1/0O port (3V pin)
CSOX - External bus - Chip select O output pin

47 P022 - o General-purpose /O port (3V pin)
CS1X - External bus - Chip select 1 output pin

48 P023 - o General-purpose /O port (3V pin)
REX - External bus - Read enable output pin

49 P024 - (0] General-purpose /O port (3V pin)

50 P025 - (0] General-purpose 1/0O port (3V pin)

51 P026 - o General-purpose /O port (3V pin)
AQ0 - External bus - Address bitO output pin

54 P027 - o General-purpose /O port (3V pin)
A01 - External bus - Address bitl output pin
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55 P030 - o General-purpose /O port (3V pin)
A02 - External bus - Address bit2 output pin

56 P031 - o General-purpose 1/0O port (3V pin)
A03 - External bus - Address bit3 output pin

57 P032 - o General-purpose /O port (3V pin)
A04 - External bus - Address bit4 output pin

58 P033 - o General-purpose /O port (3V pin)
AOQ5 - External bus - Address bit5 output pin

59 P034 - o General-purpose /O port (3V pin)
A06 - External bus - Address bit6 output pin

60 P035 - o General-purpose /O port (3V pin)
A07 - External bus - Address bit7 output pin

61 P036 - o General-purpose 1/0O port (3V pin)
A08 - External bus - Address bit8 output pin
P037 - General-purpose /O port (3V pin)

62 A09 - (0] External bus - Address bit9 output pin
QSPI_SIO0 |- HS_SPI SDATAO 1/0 pin(MB91F59A/B only)
P040 - General-purpose /O port (3V pin)

63 A10 - (0] External bus - Address bit10 output pin
QSPI_SIO1 |- HS_SPI SDATAL I/O pin(MB91F59A/B only)
P041 - General-purpose /O port (3V pin)

64 All - (0] External bus - Address bit1l output pin
QSPI_SIO2 |- HS_SPI SDATA2 1/O pin(MB91F59A/B only)
P042 - General-purpose /O port (3V pin)

65 Al12 - (0] External bus - Address bit12 output pin
QSPI_SIO3 |- HS_SPI SDATA3 I/O pin(MB91F59A/B only)
P043 - General-purpose 1/0O port (3V pin)

66 A13 - (0] External bus - Address bit13 output pin
QSPI_CS0 - HS_SPI SSELO Output pin(MB91F59A/B only)
P044 - General-purpose 1/0O port (3V pin)

67 Al4 - (0] External bus - Address bit14 output pin
QSPI_CS1 - HS_SPI SSEL1 Output pin(MB91F59A/B only)
P045 - General-purpose /O port (3V pin)

68 Al5 - (0] External bus - Address bitl5 output pin
QSPI_CS2 — HS_SPI SSEL2 Output pin(MB91F59A/B only)
P046 - General-purpose /O port (3V pin)

69 Al6 - (0] External bus - Address bit16 output pin
QSPI_CS3 — HS_SPI SSEL3 Output pin(MB91F59A/B only)
P047 - General-purpose /O port (3V pin)

70 Al7 - (0] External bus - Address bit17 output pin
QSPI_CLK — HS_SPI SCLK Output pin(MB91F59A/B only)

74 P050 - o General-purpose /O port (3V pin)
A18 - External bus - Address bit18 output pin

75 P0O51 - o General-purpose |1/0O port(3V pin)
A19 - External bus - Address bit19 output pin

76 P052 - o General-purpose I/O port(3V pin)
A20 - External bus - Address bit20 output pin
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P053 - General-purpose |1/O port(3V pin)
77 A21 - (0] External bus - Address bit21 output pin
SPI_DO - SPI data output pin
P054 - General-purpose /O port (3V pin)
78 A22 - (0] External bus - Address bit22 output pin
SPI_DI - SPI data input pin
P055 - General-purpose /O port (3V pin)
79 A23 - (0] External bus - Address bit23 output pin
SPI_SCK - SPI clock output pin
P056 - General-purpose /O port (3V pin)
80 A24 - (0] External bus - Address bit24 output pin
SPI_XCS - SPI chip select output pin
81 P057 - o General-purpose 1/0O port (3V pin)
RDY - External bus - Wait input pin
P060 - General-purpose 1/O port
PWM1PO - SMC ch.0 output pin
127 ANS - E ADC Analog 8 input pin
SIN1O _ Multi-function serial ch.10 serial data input
pin(MB91F59A/B only)
PO61 - General-purpose 1/O port
PWM1MO - SMC ch.0 output pin
128 AN9 - E ADC Analog 9 input pin
Multi-function serial ch.10 serial data output
SOT10 h pin(MB91F59A/B only) P
P062 - General-purpose I/O port
PWM2P0 - SMC ch.0 output pin
129 AN10 - E ADC Analog 10 input pin
UDCZIN1 — Up/down counter ch.1 ZIN input pin(MB91F59A/B only)
SCK10 _ L\J/Inlﬂ})i-function serial ch.10 clock I/O pin(MB91F59A/B
P063 - General-purpose 1/O port
130 PWM2MO — E SMC ch.0 output pin
AN11 - ADC Analog 11 input pin
UDCBIN1 - Up/down counter ch.1 BIN input pin(MB91F59A/B only)
P064 - General-purpose 1/O port
131 PWM1P1 - E SMC ch.1 output pin
AN12 - ADC Analog 12 input pin
UDCAIN1 - Up/down counter ch.1 AIN input pin(MB91F59A/B only)
P065 - General-purpose /O port
132 PWM1M1 - E SMC ch.1 output pin
AN13 - ADC Analog 13 input pin
UDCZINO - Up/down counter ch.0 ZIN input pin(MB91F59A/B only)
P066 - General-purpose I/O port
133 PWM2P1 - E SMC ch.1 output pin
AN14 - ADC Analog 14 input pin
UDCBINO - Up/down counter ch.0 BIN input pin(MB91F59A/B only)
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P067 - General-purpose /0O port
PWM2M1 - SMC ch.1 output pin
AN15 - ADC Analog 15 input pin
134 E Up/down counter ch.0 AIN input pin
UDCAINO - (I\/FI)BglFSQA/B only) PUp
SINO _ Multi-function serial ch.9 serial data input
pin(MB91F59A/B only)
P070 - General-purpose /O port
PWM1P2 - SMC ch.2 output pin
137 AN16 - E ADC Analog 16 input pin
SOT9 _ Multi-function serial ch.9 serial data output
pin(MB91F59A/B only)
P0O71 - General-purpose /0O port
138 PWM1M2 - E SMC ch.2 output pin
AN17 - ADC Analog 17 input pin
SCK9 - Multi-function serial ch.9 clock 1/0 pin(MB91F59A/B only)
P072 - General-purpose I/O port
PWM2P2 - SMC ch.2 output pin
139 AN18 - E ADC Analog 18 input pin
SINS _ Multi-function serial ch.8 serial data input
pin(MB91F59A/B only)
ICU11 - Input capture ch.11 input pin(MB91F59A/B only)
P073 - General-purpose /O port
PWM2M2 - SMC ch.2 output pin
140 AN19 - E ADC Analog 19 input pin
SOTs _ Multi-function serial ch.8 serial data output
pin(MB91F59A/B only)
ICU10 - Input capture ch.10 input pin(MB91F59A/B only)
P074 - General-purpose I/O port
PWM1P3 - SMC ch.3 output pin
141 AN20 - E ADC Analog 20 input pin
PPG12 1 - PPG ch.12 output pin (1)
SCK8 - Multi-function serial ch.8 clock 1/0 pin(MB91F59A/B only)
ICU9 - Input capture ch.9 input pin(MB91F59A/B only)
PO75 - General-purpose 1/O port
PWM1M3 - SMC ch.3 output pin
142 AN21 - E ADC Analog 21 input pin
SIN7_1 - LIN-UART ch.7 serial data input pin
PPG13 1 - PPG ch.13 output pin (1)
ICU8 - Input capture ch.8 input pin(MB91F59A/B only)
P0O76 - General-purpose /O port
PWM2P3 - SMC ch.3 output pin
143 AN22 - E ADC Analog 22 input pin
SOT7_1 - LIN-UART ch.7 serial data output pin
PPG14_1 - PPG ch.14 output pin (1)
ICU7 - Input capture ch.7 input pin(MB91F59A/B only)
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PO77 - General-purpose /O port
PWM2M3 - SMC ch.3 output pin
144 AN23 - E ADC Analog 23 input pin
SCK7_1 - LIN-UART ch.7 clock 1/O pin
PPG15_1 - PPG ch.15 output pin (1)
ICU6 - Input capture ch.6 input pin(MB91F59A/B only)
P080 - General-purpose I/O port
PWM1P4 - SMC ch.4 output pin
AN24 - ADC Analog 24 input pin
147 SING - E LIN-UART ch.6 serial data input pin
PPG16 - PPG ch.16 output pin
UDCAINO_1 |- ;Jrﬁ)lgown counter ch.0 AIN input pin (1) (MB91F59A/B
P081 - General-purpose I/O port
PWM1M4 - SMC ch.4 output pin
AN25 - ADC Analog 25 input pin
148 SOT6 - E LIN-UART ch.6 serial data output pin
PPG17 - PPG ch.17 output pin
UDCBINO_1 |- ;Jr[l)llyd)own counter ch.0 BIN input pin (1) (MB91F59A/B
P082 - General-purpose /0O port
PWM2P4 - SMC ch.4 output pin
AN26 - ADC Analog 26 input pin
149 SCK6 - E LIN-UART ch.6 clock I/O pin
PPG18 - PPG ch.18 output pin
UDCZINO 1 |- (L)Jr[])llyd)own counter ch.0 ZIN input pin (1) (MB91F59A/B
P083 - General-purpose /O port
PWM2M4 - SMC ch.4 output pin
150 AN27 - E ADC Analog 27 input pin
ICUO_2 - Input capture ch.0 input pin (2)
PPG19 - PPG ch.19 output pin
UDCZIN2 - Up/down counter ch.2 ZIN input pin(MB91F59A/B only)
P084 - General-purpose /O port
PWM1P5 - SMC ch.5 output pin
151 AN28 - E ADC Analog 28 input pin
ICUl_2 - Input capture ch.1 input pin (2)
PPG20 - PPG ch.20 output pin
UDCBIN2 - Up/down counter ch.2 BIN input pin(MB91F59A/B only)
P085 - General-purpose I/O port
PWM1M5 - SMC ch.5 output pin
152 AN29 - E ADC Analog 29 input pin
ICU2_2 - Input capture ch.2 input pin (2)
PPG21 - PPG ch.21 output pin
UDCAIN2 - Up/down counter ch.2 AIN input pin(MB91F59A/B only)
P086 - General-purpose /O port
PWM2P5 - SMC ch.5 output pin
153 AN30 - E ADC Analog 30 input pin
ICU3_2 - Input capture ch.3 input pin (2)
PPG22 - PPG ch.22 output pin
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P087 - General-purpose /O port
PWM2M5 - SMC ch.5 output pin

154 AN31 - E ADC Analog 31 input pin
ICU4_2 - Input capture ch.4 input pin (2)
PPG23 - PPG ch.23 output pin
P090 - General-purpose /O port

157 ADTG - A A/D convertor external trigger input pin
PPGO_2 - PPG ch.0 output pin (2)
TIN7_1 - Reload timer ch.7 event input pin (1) (MB91F59A/B only)
P091 - General-purpose /O port
SGAO - Sound generator ch.0 SGA output pin
SIN2 - LIN-UART ch.2 serial data input pin

98 INT12 - C INT12 External interrupt input pin
TOT2_1 - Reload timer ch.2 output pin (1)
ICU2_1 - Input capture ch.2 input pin (1)
PPG6_1 - PPG ch.6 output pin (1)
P092 - General-purpose /O port
SGOO0 - Sound generator ch.0 SGO output pin
SCK2 - LIN-UART ch.2 clock 1/O pin

929 INT13 - C INT13 External interrupt input pin
TOT3_1 - Reload timer ch.3 output pin (1)
ICUO_1 - Input capture ch.0 input pin (1)
PPG7_1 - PPG ch.7 output pin (1)
P093 - General-purpose /O port
SGA1l - Sound generator ch.1 SGA output pin
SOT2 - LIN-UART ch.2 serial data output pin

100 INT14 - C INT14 External interrupt input pin
ICU3_1 - Input capture ch.3 input pin (1)
PPG8_1 - PPG ch.8 output pin (1)
TIN8_1 - Reload timer ch.8 event input pin (1) (MB91F59A/B only)
P094 - General-purpose /O port
SGO1 - Sound generator ch.1 SGO output pin
SIN3 - LIN-UART ch.3 serial data input pin

160 INT15 - C INT15 External interrupt input pin
ICUL 1 - Input capture ch.1 input pin (1)
PPG9_1 - PPG ch.9 output pin (1)
TIN9_1 - Reload timer ch.9 event input pin (1) (MB91F59A/B only)
P095 - General-purpose /O port

106 TXO0 - A CAN transmission data0 output pin
PPG10_1 - PPG ch.10 output pin (1)
P096 - General-purpose /O port

107 RX0 - A CAN reception dataO input pin
INT9 - INT9 External interrupt input pin
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P097 - General-purpose /O port
WOT - RTC overflow output pin
SOT3 - LIN-UART ch.3 serial data output pin
161 INT8 - C INT8 External interrupt input pin
TINO - Reload timer ch.0 event input pin
ICU4_1 - Input capture ch.4 input pin (1)
PPGO_1 - PPG ch.0 output pin (1)
P100 - General-purpose /O port
SIN4_1 - LIN-UART ch.4 serial data input pin (1)
114 ANO - C ADC Analog 0 input pin
TINO_1 - Reload timer ch.0 event input pin (1)
PPG8 - PPG ch.8 output pin
P101 - General-purpose /O port
SOT4_1 - LIN-UART ch.4 serial data output pin (1)
115 AN1 - C ADC Analog 1 input pin
TIN1_1 - Reload timer ch.1 event input pin (1)
PPG9 - PPG ch.9 output pin
P102 - General-purpose 1/O port
SCK4_1 - LIN-UART ch.4 clock 1/O pin (1)
116 AN2 - c ADC Analog 2 input pin
TIN2_1 - Reload timer ch.2 event input pin (1)
PPG10 - PPG ch.10 output pin
ICU6_1 - Input capture ch.6 input pin (1) (MB91F59A/B only)
P103 - General-purpose I/O port
SIN5_1 - LIN-UART ch.5 serial data input pin (1)
17 AN3 - c ADC Analog 3 input pin
TIN3_1 - Reload timer ch.3 event input pin (1)
PPG1_1 - PPG ch.1 output pin (1)
ICU7_1 - Input capture ch.7 input pin (1) (MB91F59A/B only)
P104 - General-purpose /0O port
SOT5_1 - LIN-UART ch.5 serial data output pin (1)
118 AN4 - c ADC Analog 4 input pin
TOTO_1 - Reload timer ch.0 output pin (1)
PPG2_1 - PPG ch.2 output pin (1)
ICU8_1 - Input capture ch.8 input pin (1) (MB91F59A/B only)
P105 - General-purpose /O port
SCK5_1 - LIN-UART ch.5 clock 1/O pin (1)
119 AN5 - c ADC Analog 5 input pin
TOT1 1 - Reload timer ch.1 output pin (1)
PPG3_1 - PPG ch.3 output pin (1)
ICU9_1 - Input capture ch.9 input pin (1) (MB91F59A/B only)
P106 - General-purpose /O port
SGA4_1 - Sound generator ch.4 SGA output pin
ANG - ADC Analog 6 input pin
120 PPG4 1 - c PPG ch.4 output pin (1)
TIN10_1 _ cF)Qrflell)(/))ad timer ch.10 event input pin (1) (MB91F59A/B
ICU10_1 — Input capture ch.10 input pin (1) (MB91F59A/B only)
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P107 - General-purpose /O port
SGO4_1 - Sound generator ch.4 SGO output pin

121 AN7 - c ADC Analog 7 input pin
PPG5_1 - PPG ch.5 output pin (1)
TOT7_1 - Reload timer ch.7 output pin (1) (MB91F59A/B only)
ICU1l 1 - Input capture ch.11 input pin (1) (MB91F59A/B only)
P110 - General-purpose I/O port
TX1 - CAN transmission datal output pin

101 PPG1_2 - C PPG ch.1 output pin (2)
FRCK5 - Free-run timer 5 clock input pin(MB91F59A/B only)
TOT8 1 - Reload timer ch.8 output pin (1) (MVB91F59A/B only)
P111 - General-purpose /O port
RX1 - CAN reception data 1 input pin

102 INT10 - c INT10 External interrupt input pin
PPG2_2 - PPG ch.2 output pin (2)
FRCK6 - Free-run timer 6 clock input pin(MB91F59A/B only)
TOT9_ 1 - Reload timer ch.9 output pin (1) (MB91F59A/B only)
P112 - General-purpose 1/O port

158 TX2 - c CAN transmission data 2 output pin
PPG3_2 - PPG ch.3 output pin (2)
TOT10_1 - Reload timer ch.10 output pin (1) (MB91F59A/B only)
P113 - General-purpose /O port
RX2 - CAN reception data 2 input pin

159 INT11 - C INT11 External interrupt input pin
PPG4_2 - PPG ch.4 output pin (2)
TIN7 - Reload timer ch.7 event input pin(MB91F59A/B only)
P114 - General-purpose /0O port
SGA2 - Sound generator ch.2 SGA output pin
SCK3 - LIN-UART ch.3 clock I/0 pin

162 TRG3 - C PPG trigger 3 input pin (ch.12 to ch.15)
TIN1 - Reload timer ch.1 event input pin
ICU5_1 - Input capture ch.5 input pin (1)
FRCK7 - Free-run timer 7 clock input pin(MB91F59A/B only)
P115 - General-purpose /O port
SGO2 - Sound generator ch.2 SGO output pin

163 SIN4 - C LIN-UART ch.4 serial data input pin
TIN2 - Reload timer ch.2 event input pin
FRCK4 - Free-run timer 4 clock input pin(MB91F59A/B only)
P116 - General-purpose /O port
SGA3 - Sound generator ch.3 SGA output pin

164 SOT4 - C LIN-UART ch.4 serial data output pin
TIN3 - Reload timer ch.3 event input pin
FRCK3 - Free-run timer 3 clock input pin(MB91F59A/B only)
P117 - General-purpose /O port
SGO3 - Sound generator ch.3 SGO output pin

165 SCK4 - c LIN-UART ch.4 clock 1/O pin
TRG4 - PPG trigger 4 input pin (ch.16 to ch.19)
TOTO - Reload timer ch.0 output pin
FRCK2 - Free-run timer 2 clock input pin(MB91F59A/B only)
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P120 - General-purpose /O port
FRCK1 - Free-run timer 1 clock input pin
166 SIN5S - c LIN-UART ch.5 serial data input pin
INT6 - INT6 External interrupt input pin
TOT1 - Reload timer ch.1 output pin
PPG5_2 - PPG ch.5 output pin (2)
P121 - General-purpose I/O port
FRCKO - Free-run timer O clock input pin
167 SOT5 - c LIN-UART ch.5 serial data output pin
INT7 - INT7 External interrupt input pin
TOT2 - Reload timer ch.2 output pin
PPG6_2 - PPG ch.6 output pin (2)
P122 - General-purpose /O port
OCuUO0 - Output compare ch.0 output pin
168 SCK5 - C LIN-UART ch.5 clock I/O pin
TOT3 - Reload timer ch.3 output pin
PPG7_2 - PPG ch.7 output pin (2)
P123 - General-purpose 1/O port
ocu1 - Output compare ch.1 output pin
108 PPG8_2 - A PPG ch.8 output pin (2)
TIN8 - Reload timer ch.8 event input pin(MB91F59A/B only)
SINIL _ Multi-function serial ch.11 serial data input
pin(MB91F59A/B only)
P124 - General-purpose 1/O port
OoCcu2 - Output compare ch.2 output pin
ICU5_2 - Input capture ch.5 input pin (2)
109 PPG9 2 - A PPG ch.9 output pin (2)
TIN9 - Reload timer ch.9 event input pin(MB91F59A/B only)
Multi-function serial ch.11 serial data output
SOT1L h pin(MB91F59A/B only) P
P125 - General-purpose 1/O port
OoCcu3 - Output compare ch.3 output pin
ICUO - Input capture ch.0 input pin
110 PPG10_2 - A PPG ch.10 output pin (2)
TIN10 - Reload timer ch.10 event input pin(MB91F59A/B only)
SCK11 _ L\J/Inlﬂ})i-function serial ch.11 clock 1/O pin(MB91F59A/B
P126 - General-purpose 1/O port
90 TRGO - A PPG trigger O input pin (ch.0 to ch.3)
SINO - Multi-function serial ch.0 serial data input pin
INT1 - INT1 External interrupt input pin
P127 - General-purpose 1/O port
91 K Multi-function serial ch.0 serial data output pin / I°C ch.0
SOTo B serial data 1/O pin
P130 - General-purpose /O port
SCKO _ Il[\)/ilrl:Iti-function serial ch.0 clock 1/0 pin / I°C ch.0 clock 1/0
92 INTO - K INTO External interrupt input pin
ICU1 - Input capture ch.1 input pin
TIOAO - Base timer TIOAO output pin
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P131 - General-purpose /O port
TRG1 - PPG trigger 1 input pin (ch.4 to ch.7)
SIN1 - Multi-function serial ch.1 serial data input pin
93 INT4 - A INT4 External interrupt input pin
ICU2 - Input capture ch.2 input pin
TIOAL - Base timer TIOAL I/O pin
TOT7 - Reload timer ch.7 output pin(MB91F59A/B only)
P132 - General-purpose /O port
Multi-function serial ch.1 serial data output pin / 1°C ch.1
SOT1 - serial data 1/O pin
94 INT2 - K INT2 External interrupt input pin
ICU3 - Input capture ch.3 input pin
TIOBO - Base timer TIOBO input pin
TOTS8 - Reload timer ch.8 output pin(MB91F59A/B only)
P133 - General-purpose /O port
TRG5 - PPG trigger 5 input pin ( ch.20 to ch.23)
PPG11_1 - PPG ch.11 output pin (1)
SCK1 _ Multi-function serial ch.1 clock I/0 pin / I°C ch.1 clock 1/O
95 K pin
INT3 - INT3 External interrupt input pin
ICU4 - Input capture ch.4 input pin
TIOB1 - Base timer TIOB1 input pin
TOT9 - Reload timer ch.9 output pin(MB91F59A/B only)
P134 - General-purpose /O port
TRG2 - PPG trigger 2 input pin ( ch.8 to ch.11)
96 PPG1_3 - A PPG ch.1 output pin (3)
INT5 - INT5 External interrupt input pin
ICU5 - Input capture ch.5 input pin
TOT10 - Reload timer ch.10 output pin(MB91F59A/B only)
103 DEBUGIF - G DEBUG I/F pin
PA2 - General-purpose 1/O port (3V pin)
176 RIN2 - (0] Capture R2 input pin (RGB mode)
VINO - Capture VINO input pin (656 mode)
PA3 - General-purpose 1/O port (3V pin)
177 RIN3 - (0] Capture R3 input pin (RGB mode)
VIN1 - Capture VIN1 input pin (656 mode)
PA4 - General-purpose /O port (3V pin)
178 RIN4 - (0] Capture R4 input pin (RGB mode)
VIN2 - Capture VIN2 input pin (656 mode)
PA5 - General-purpose /O port (3V pin)
179 RIN5 - (0] Capture R5 input pin (RGB mode)
VIN3 - Capture VINS input pin (656 mode)
PA6 - General-purpose /O port (3V pin)
180 RING6 - (0] Capture R6 input pin (RGB mode)
VIN4 - Capture VIN4 input pin (656 mode)
PA7 - General-purpose /O port (3V pin)
181 RIN7 - (0] Capture R7 input pin (RGB mode)
VIN5S - Capture VIN5 input pin (656 mode)
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PB2 - General-purpose /O port (3V pin)
182 GIN2 - (0] Capture G2 input pin (RGB mode)
VING - Capture VING input pin (656 mode)
PB3 - General-purpose /O port (3V pin)
183 GIN3 - (0] Capture G3 input pin (RGB mode)
VIN7 - Capture VIN7 input pin (656 mode)
184 PB4 - o General-purpose /O port (3V pin)
GIN4 - Capture G4 input pin (RGB mode)
185 PB5 - o General-purpose /O port (3V pin)
GINS - Capture G5 input pin (RGB mode)
186 PB6 - o General-purpose /O port (3V pin)
GING - Capture G6 input pin (RGB mode)
187 PB7 - o General-purpose 1/0O port (3V pin)
GIN7 - Capture G7 input pin (RGB mode)
190 PC2 - o General-purpose /O port (3V pin)
BIN2 - Capture B2 input pin (RGB mode)
191 PC3 - o General-purpose /O port (3V pin)
BIN3 - Capture B3 input pin (RGB mode)
192 PC4 - o General-purpose /O port (3V pin)
BIN4 - Capture B4 input pin (RGB mode)
193 PC5 - o General-purpose /O port (3V pin)
BINS - Capture B5 input pin (RGB mode)
194 PC6 - o General-purpose 1/0O port (3V pin)
BING - Capture B6 input pin (RGB mode)
195 PC7 - o General-purpose /O port (3V pin)
BIN7 - Capture B7 input pin (RGB mode)
5 PD2 - o General-purpose 1/0O port (3V pin)
ROUT2 - Display digital R2 output pin
3 PD3 - o General-purpose /O port (3V pin)
ROUT3 - Display digital R3 output pin
4 PD4 - o General-purpose /O port (3V pin)
ROUT4 - Display digital R4 output pin
5 PD5 - o General-purpose /O port (3V pin)
ROUT5 - Display digital R5 output pin
6 PD6 - o General-purpose /O port (3V pin)
ROUT6 - Display digital R6 output pin
7 PD7 - o General-purpose 1/0O port (3V pin)
ROUT7 - Display digital R7 output pin
8 PE2 - o General-purpose /O port (3V pin)
GOUT2 - Display digital G2 output pin
9 PE3 - o General-purpose 1/0O port (3V pin)
GOUT3 - Display digital G3 output pin
10 PE4 - o General-purpose /O port (3V pin)
GOUT4 - Display digital G4 output pin
1 PES5 - o General-purpose /O port (3V pin)
GOUTS5 - Display digital G5 output pin
12 PE6 - o General-purpose /0O port (3V pin)
GOUT6 - Display digital G6 output pin
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13 PE7 - o General-purpose /O port (3V pin)
GOUTY7 - Display digital G7 output pin
14 PF2 - o General-purpose 1/0O port (3V pin)
BOUT2 - Display digital B2 output pin
15 PF3 - o General-purpose /O port (3V pin)
BOUT3 - Display digital B3 output pin
16 PF4 - o General-purpose /O port (3V pin)
BOUT4 - Display digital B4 output pin
17 PF5 - o General-purpose /O port (3V pin)
BOUT5 - Display digital B5 output pin
21 PF6 - o General-purpose /O port (3V pin)
BOUT6 - Display digital B6 output pin
29 PF7 - o General-purpose |1/0O port(3V pin)
BOUT7 - Display digital B7 output pin
PGO - General-purpose /O port (3V pin)
200 DCKIN - (0] Display reference clock input pin (for External sync)
CMDTRG - GDC command trigger input pin
197 PG1 - o General-purpose /O port (3V pin)
VSIN P Capture vertical sync signal input pin
198 PG2 - o General-purpose 1/0O port (3V pin)
HSIN P Capture horizontal sync signal input pin
PG3 - General-purpose /O port (3V pin)
199 O Display composite sync signal output pin, Graphics /
csoutT - Video switch (for External sync) output pin
23 PG4 - o General-purpose /O port (3V pin)
DCKOUT - Display reference clock output pin (for Internal sync)
PG5 - General-purpose 1/0O port (3V pin)
24 o Display vertical sync signal output pin (for Internal
VSYNC - sync)/Display vertical sync signal input pin (for External
sync)
PG6 - General-purpose 1/O port (3V pin)
25 o Display horizontal sync signal output pin (for Internal
HSYNC - sync)/Display horizontal sync signal input pin (for
External sync)
26 PG7 - o General-purpose /O port (3V pin)
DEOUT P Display enable display period output pin
196 PH3 - o General-purpose 1/0O port (3V pin)
CCLK - For capture, capture clock input pin
204 REFOUT - T Clamp level output pin
203 AVR3 - S "L" side reference voltage for NTSC A/D converter pin
205 VIN - S NTSC signal input pin
111 AVCC5 - - AD convertor analog power supply pin
201, 207 AVCC3 - - For NTSC, AD convertor analog power supply pin
112 AVRH5 - - AD convertor upper limit reference voltage pin
113 AVSS5/ _ _ AD convertor GND/ AD convertor lower limit reference
AVRL5 voltage pin
202, 206 AVSS3 - - NTSC AD convertor GND pin
124 c1 - - Built-in regulator capacitor connected pin 1
73 C2 - - Built-in regulator capacitor connected pin 2
20 C.3 - - Built-in regulator capacitor connected pin 3
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Pin No.

Pin Name

Polarity

/O Circyit
Types

Function™

126, 136,
146, 156

DvCC

SMC large current port power supply pin

125, 135,
145, 155

DVSS

SMC large current port GND pin

89, 105,
122,173

VCC5

+5.0V power supply pin

1,18, 37,
583, 71,
175, 189

VCC3

+3.3V power supply pin

19, 36,
52,72,
82, 88,
104, 123,
170, 174,
188, 208

VSS

GND pin

L: For the I/O circuit types, see "l/O Circuit Type".
2. For switching, see "I/O Port" of Hardware Manual.
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3.2 MBO91F59A/B (BGA320)

MB91590 Series

BGA Pin

No. Pin Name | Polarity I/(_?yggg*tflt Function
1 VSS - - GND pin
2 VSS - - GND pin
3 AVCC3 - - For NTSC, AD convertor analog power supply pin
4 VIN - S NTSC signal input pin
5 REFOUT - T Clamp level output pin
6 AVCC3 - - For NTSC, AD convertor analog power supply pin
7 BINS : o Capture B5 input pin (RGB mode)
PC5 General-purpose I/O port (3V pin)
8 BIN2 B o Capture B2 input pin (RGB mode)
PC2 General-purpose /O port (3V pin)
9 GIN5 : o Capture G5 input pin (RGB mode)
PB5 General-purpose I/O port (3V pin)
GIN2 Capture G2 input pin (RGB mode)
10 VING - (0] Capture VING input pin (656 mode)
PB2 General-purpose I/O port (3V pin)
RIN5 Capture R5 input pin (RGB mode)
11 VIN3 - (0] Capture VINS input pin (656 mode)
PAS5 General-purpose I/O port (3V pin)
RIN2 Capture R2 input pin (RGB mode)
12 VINO - (0] Capture VINO input pin (656 mode)
PA2 General-purpose I/O port (3V pin)
13 VSS - - GND pin
14 P136 B A General-purpose I/O port (Single clock product)
(X1A) N Sub clock oscillation output pin (Dual clock product)
15 P137 - A General-purpose I/O port (Single clock product)
(X0A) - N Sub clock oscillation input pin (Dual clock product)
16 VSS — — GND pin
P094 General-purpose 1/O port
ICUL_1 Input capture ch.1 input pin (1)
INT15 INT15 External interrupt input pin
17 SIN3 - C LIN-UART ch.3 serial data input pin
PPG9_1 PPG ch.9 output pin (1)
TIN9_1 Reload timer ch.9 event input pin (1)
SGO1 Sound generator ch.1 SGO output pin
ADTG A/D convertor external trigger input pin
18 P090 3 A General-purpose I/O port
PPGO_2 PPG ch.0 output pin (2)
TIN7_1 Reload timer ch.7 event input pin (1)
19 TCK - U Test Clock (JTAG Boundary Scan Test)
20 VSS - - GND pin
21 TMS - U Test Mode State (JTAG Boundary Scan Test)
22 TDO - W Test Data Out (JTAG Boundary Scan Test)
AN31 ADC Analog 31 input pin
23 P087 _ E General-purpose I/0O port
ICU4_2 Input capture ch.4 input pin (2)
PPG23 PPG ch.23 output pin
23 PWM2M5 - E SMC ch.5 output pin
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AN28 ADC Analog 28 input pin
P084 General-purpose I/0O port
24 ICU1_2 : E Input capture ch.1 input pin (2)
PPG20 PPG ch.20 output pin
PWM1P5 SMC ch.5 output pin
UDCBIN2 Up/down counter ch.2 BIN input pin
AN25 ADC Analog 25 input pin
P081 General-purpose I/O port
25 SOT6 3 £ LIN-UART ch.6 serial data output pin
PPG17 PPG ch.17 output pin
PWM1M4 SMC ch.4 output pin
UDCBINO_1 Up/down counter ch.0 BIN input pin (1)
AN22 ADC Analog 22 input pin
PO76 General-purpose 1/O port
2 ICU7 : £ Input capture ch.7 input pin
SOT7_1 LIN-UART ch.7 serial data output pin
PPG14 1 PPG ch.14 output pin (1)
PWM2P3 SMC ch.3 output pin
AN19 ADC Analog 19 input pin
PO73 General-purpose I/0O port
27 ICU10 - E Input capture ch.10 input pin
SOT8 Multi-function serial ch.8 serial data output pin
PWM2M2 SMC ch.2 output pin
AN16 ADC Analog 16 input pin
28 P0O70 : E General-purpose 1/O port
SOT9 Multi-function serial ch.9 serial data output pin
PWM1P2 SMC ch.2 output pin
AN13 ADC Analog 13 input pin
29 P0O65 3 £ General-purpose I/O port
PWM1M1 SMC ch.1 output pin
UDCZINO Up/down counter ch.0 ZIN input pin
AN10 ADC Analog 10 input pin
P062 General-purpose I/0O port
30 SCK10 - E Multi-function serial ch.10 clock 1/O pin
PWM2P0 SMC ch.0 output pin
UDCZIN1 Up/down counter ch.1 ZIN input pin
31 VSS - - GND pin
32 C1 - - Built-in regulator capacitor connected pin 1
AN5 ADC Analog 5 input pin
P105 General-purpose I/0O port
33 ICU9_1 _ c Input capture ch.9 input pin (1)
SCK5_1 LIN-UART ch.5 clock I/0 pin (1)
PPG3_1 PPG ch.3 output pin (1)
TOT1_ 1 Reload timer ch.1 output pin (1)
34 AVSS5 : _ A/D convertor GND
AVRL5 A/D convertor lower limit reference voltage pin
35 AVRH5 - - A/D convertor upper limit reference voltage pin
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BG,\'IA‘OI_Dm Pin Name | Polarity I/(_?yggg*tflt Function
P125 General-purpose I/O port
ICUO Input capture ch.0 input pin
36 SCK11 : A Multi-function serial ch.11 clock 1/O pin
OCuU3 Output compare ch.3 output pin
PPG10_2 PPG ch.10 output pin (2)
TIN10 Reload timer ch.10 event input pin
P123 General-purpose 1/O port
SIN11 Multi-function serial ch.11 serial data input pin
37 OoCcu1 - A Output compare ch.1 output pin
PPG8_2 PPG ch.8 output pin (2)
TIN8 Reload timer ch.8 event input pin
38 VSS - - GND pin
39 VSS — — GND pin
40 MD3 - F3 Mode pin 3
41 DEBUGIF - G DEBUG I/F pin
TX1 CAN transmission datal output pin
FRCK5 Free-run timer 5 clock input pin
42 P110 - C General-purpose 1/O port
PPG1_2 PPG ch.1 output pin (2)
TOT8_1 Reload timer ch.8 output pin (1)
P091 General-purpose 1/O port
ICU2_1 Input capture ch.2 input pin (1)
INT12 INT12 External interrupt input pin
43 SIN2 - C LIN-UART ch.2 serial data input pin
PPG6_1 PPG ch.6 output pin (1)
TOT2_ 1 Reload timer ch.2 output pin (1)
SGAO Sound generator ch.0 SGA output pin
44 VSS - - GND pin
45 X0 - L Main clock oscillation input pin
46 X1 - L Main clock oscillation output pin
47 VSS — — GND pin
A23 External bus - Address bit23 output pin
48 PO55 - (0] General-purpose I/O port (3V pin)
SPI_SCK SPI clock output pin
A22 External bus - Address bit22 output pin
49 P054 - (0] General-purpose I/O port (3V pin)
SPI_DI SPI data input pin
50 C2 - - Built-in regulator capacitor connected pin 2
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Al7 External bus - Address bitl7 output pin

51 P047 - (0] General-purpose I/O port (3V pin)
QSPI_CLK HS_SPI SCLK Output pin
Al15 External bus - Address bitl5 output pin

52 P045 - (@) General-purpose I/O port (3V pin)
QSPI_CS2 HS_SPI SSEL2 Output pin

53 Al12 : External bus - Address bit12 output pin
P042 General-purpose I/O port (3V pin)

53 QSPI_SIO3 |- HS_SPI SDATA3 I/O pin
A09 External bus - Address bit9 output pin

54 P037 - (0] General-purpose I/O port (3V pin)
QSPI_SIOO0 HS_SPI SDATAQ /O pin

55 AO5 _ o External bus - Address bit5 output pin
P033 General-purpose I/O port (3V pin)

56 A02 : o External bus - Address bit2 output pin
P030 General-purpose I/O port (3V pin)

57 VSS — — GND pin

58 VSS - - GND pin

59 VSS - - GND pin

60 P025 - General-purpose I/O port (3V pin)

61 CS1X : External bus - Chip select 1 output pin
P022 General-purpose /O port (3V pin)

62 D15 B o External bus - Data bit15 1/O pin
PO17 General-purpose I/O port (3V pin)
GOUT1 Display digital G1 output pin

63 D12 - (0] External bus - Data bit12 1/O pin
P0O14 General-purpose I/O port (3V pin)

64 D8 : o External bus - Data bit8 1/O pin
PO10 General-purpose I/O port (3V pin)
D7 External bus - Data bit7 1/0O pin

65 PO07 : o General-purpose /O port (3V pin)
PPG7 PPG ch.7 output pin
TOT3 2 Reload timer ch.3 output pin (2)
D4 External bus - Data bit4 1/O pin
P0O0O4 General-purpose I/O port (3V pin)

66 SOT3_1 - (0] LIN-UART ch.3 serial data output pin (1)
PPG4 PPG ch.4 output pin
TOTO_2 Reload timer ch.0 output pin (2)
D1 External bus - Data bitl I/O pin
P0O01 General-purpose I/O port (3V pin)

67 SOT2_1 - (0] LIN-UART ch.2 serial data output pin (1)
PPG1 PPG ch.1 output pin
TIN1_2 Reload timer ch.1 event input pin (2)

68 DCKOUT B o Display reference clock output pin (for Internal sync)
PG4 General-purpose I/O port (3V pin)

69 VSS - - GND pin

70 C.3 - - Built-in regulator capacitor connected pin 3

71 BOUT4 : o Display digital B4 output pin
PF4 General-purpose I/O port (3V pin)
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BGA Pin No. | Pin Name | Polarity I/(_?y(;gg*qlt Function™
79 GOUT7 3 o Display digital G7 output pin
PE7 General-purpose /O port (3V pin)
73 GOUT4 B o Display digital G4 output pin
PE4 General-purpose /O port (3V pin)
74 ROUT7 3 o Display digital R7 output pin
PD7 General-purpose 1/0O port (3V pin)
75 ROUT4 _ o Display digital R4 output pin
PD4 General-purpose /O port (3V pin)
76 VSS - - GND pin
77 VSS — — GND pin
78 VSS - — GND pin
79 AVSS3 - - NTSC AD convertor GND pin
80 AVR3 - S "L" side reference voltage for NTSC A/D converter pin
81 AVSS3 - — NTSC AD convertor GND pin
82 BING6 3 o Capture B6 input pin (RGB mode)
PC6 General-purpose /0O port (3V pin)
83 BIN3 3 o Capture B3 input pin (RGB mode)
PC3 General-purpose /O port (3V pin)
84 GING 3 o Capture G6 input pin (RGB mode)
PB6 General-purpose 1/0O port (3V pin)
GIN3 Capture G3 input pin (RGB mode)
85 VIN7 - (0] Capture VIN7 input pin (656 mode)
PB3 General-purpose 1/0O port (3V pin)
RING Capture R6 input pin (RGB mode)
86 VIN4 - (0] Capture VIN4 input pin (656 mode)
PAG6 General-purpose /0O port (3V pin)
RIN3 Capture R3 input pin (RGB mode)
87 VIN1 - (0] Capture VIN1 input pin (656 mode)
PA3 General-purpose /O port (3V pin)
P122 General-purpose /0O port
SCK5 LIN-UART ch.5 clock 1/O pin
88 OCUO - C Output compare ch.0 output pin
PPG7_2 PPG ch.7 output pin (2)
TOT3 Reload timer ch.3 output pin
89 VSS — — GND pin
90 MD2 - F2 Mode pin 2
FRCK7 Free-run timer 7 clock input pin
P114 General-purpose I/O port
ICU5_1 Input capture ch.5 input pin (1)
91 SCK3 - C LIN-UART ch.3 clock I/0 pin
TRG3 PPG trigger 3 input pin (ch.12 to ch.15)
TIN1 Reload timer ch.1 event input pin
SGA2 Sound generator ch.2 SGA output pin
RX2 CAN reception data 2 input pin
P113 General-purpose I/O port
92 INT11 - C INT11 External interrupt input pin
PPG4_2 PPG ch.4 output pin (2)
TIN7 Reload timer ch.7 event input pin
93 TDI - U Test Data In (JTAG Boundary Scan Test)
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94 VSS - - GND pin
95 TRST - \% Test Reset (JTAG Boundary Scan Test)
96 AN30 B E ADC Analog 30 input pin
P086 General-purpose /O port
ICU3_2 Input capture ch.3 input pin (2)
96 PPG22 - E PPG ch.22 output pin
PWM2P5 SMC ch.5 output pin
AN27 ADC Analog 27 input pin
P083 General-purpose /O port
97 ICUO_2 3 E Input capture ch.0 input pin (2)
PPG19 PPG ch.19 output pin
PWM2M4 SMC ch.4 output pin
UDCZIN2 Up/down counter ch.2 ZIN input pin
AN24 ADC Analog 24 input pin
P080 General-purpose 1/O port
98 SING 3 E LIN-UART ch.6 serial data input pin
PPG16 PPG ch.16 output pin
PWM1P4 SMC ch.4 output pin
UDCAINO_1 Up/down counter ch.0 AIN input pin (1)
AN21 ADC Analog 21 input pin
PO75 General-purpose I/O port
99 ICU8 3 E Input capture ch.8 input pin
SIN7_1 LIN-UART ch.7 serial data input pin
PPG13 1 PPG ch.13 output pin (1)
PWM1M3 SMC ch.3 output pin
AN18 ADC Analog 18 input pin
P072 General-purpose /O port
100 ICU11 - E Input capture ch.11 input pin
SIN8 Multi-function serial ch.8 serial data input pin
PWM2P2 SMC ch.2 output pin
AN15 ADC Analog 15 input pin
P0O67 General-purpose /O port
101 SIN9 - E Multi-function serial ch.9 serial data input pin
PWM2M1 SMC ch.1 output pin
UDCAINO Up/down counter ch.0 AIN input pin
AN12 ADC Analog 12 input pin
102 P064 3 E General-purpose /O port
PWM1P1 SMC ch.1 output pin
UDCAIN1 Up/down counter ch.1 AIN input pin
AN9 ADC Analog 9 input pin
103 P0O61 B E General-purpose /O port
SOT10 Multi-function serial ch.10 serial data output pin
PWM1MO SMC ch.0 output pin
104 VSS - - GND pin
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BGA Pin No. | Pin Name | Polarity I/(_?y(;gg*qlt Function™
AN7 ADC Analog 7 input pin
P107 General-purpose I/O port
105 ICU11_ 1 c Input capture ch.11 input pin (1)
PPG5_1 PPG ch.5 output pin (1)
TOT7_1 Reload timer ch.7 output pin (1)
SGO4_1 Sound generator ch.4 SGO output pin
106 AN4 - C ADC Analog 4 input pin
P104 General-purpose I/O port
ICU8_1 Input capture ch.8 input pin (1)
106 SOT5_1 - C LIN-UART ch.5 serial data output pin (1)
PPG2_1 PPG ch.2 output pin (1)
TOTO_1 Reload timer ch.0 output pin (1)
AN2 ADC Analog 2 input pin
P102 General-purpose I/O port
107 ICU6_1 c Input capture ch.6 input pin (1)
SCK4_ 1 LIN-UART ch.4 clock 1/O pin (1)
PPG10 PPG ch.10 output pin
TIN2_1 Reload timer ch.2 event input pin (1)
108 AVCCS5 - - A/D convertor analog power supply pin
P124 General-purpose I/O port
ICU5_2 Input capture ch.5 input pin (2)
109 SOoT11 3 A Multi-function serial ch.11 serial data output pin
OoCcu2 Output compare ch.2 output pin
PPG9_2 PPG ch.9 output pin (2)
TIN9 Reload timer ch.9 event input pin
RX0 CAN reception data0 input pin
110 P096 - A General-purpose I/O port
INT9 INT9 External interrupt input pin
111 VSS - - GND pin
RX1 CAN reception data 1 input pin
FRCK6 Free-run timer 6 clock input pin
112 P111 : c General-purpose I/O port
INT10 INT10 External interrupt input pin
PPG2_2 PPG ch.2 output pin (2)
TOT9 1 Reload timer ch.9 output pin (1)
P093 General-purpose |/O port
ICU3_1 Input capture ch.3 input pin (1)
INT14 INT14 External interrupt input pin
113 SOT2 - C LIN-UART ch.2 serial data output pin
PPG8_1 PPG ch.8 output pin (1)
TIN8_1 Reload timer ch.8 event input pin (1)
SGA1l Sound generator ch.1 SGA output pin
114 NMIX N F1 Non-masking interrupt input pin
TIOAL Base timer TIOAL I/O pin
P131 General-purpose I/O port
ICU2 Input capture ch.2 input pin
115 INT4 - A INT4 External interrupt input pin
SIN1 Multi-function serial ch.1 serial data input pin
TRG1 PPG trigger 1 input pin (ch.4 to ch.7)
TOT7 Reload timer ch.7 output pin
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116 MDO - P Mode pin 0

117 MD1 - P Mode pin 1

118 P126 : A General-purpose I/O port
INT1 INT1 External interrupt input pin

118 SINO 3 A Multi-function serial ch.0 serial data input pin
TRGO PPG trigger 0 input pin (ch.0 to ch.3)
A24 External bus - Address bit24 output pin

119 P056 - (0] General-purpose I/O port (3V pin)
SPI_XCS SPI chip select output pin
A21 External bus - Address bit21 output pin

120 P053 - (0] General-purpose I/O port(3V pin)
SPI_DO SPI data output pin

121 VSS — — GND pin
Al6 External bus - Address bitl6 output pin

122 P046 - (0] General-purpose I/O port (3V pin)
QSPI_CS3 HS_SPI SSEL3 Output pin
Al4 External bus - Address bit14 output pin

123 P044 - (0] General-purpose I/O port (3V pin)
QSPI_Cs1 HS_SPI SSEL1 Output pin
All External bus - Address bit1ll output pin

124 P0O41 - (0] General-purpose I/O port (3V pin)
QSPI_SIO2 HS_SPI SDATA2 /O pin

125 A08 B o External bus - Address bit8 output pin
P036 General-purpose I/O port (3V pin)

126 AO4 : o External bus - Address bit4 output pin
P032 General-purpose I/O port (3V pin)

127 AO01 _ o External bus - Address bitl output pin
P027 General-purpose I/O port (3V pin)

128 VSS - - GND pin

129 AQ0 B o External bus - Address bit0 output pin
P026 General-purpose I/O port (3V pin)

130 REX : o External bus - Read enable output pin
P023 General-purpose I/O port (3V pin)

131 WEX _ o External bus - Write enable output pin
P020 General-purpose I/O port (3V pin)
BOUTO Display digital BO output pin

132 D13 - (0] External bus - Data bit13 1/O pin
PO15 General-purpose I/O port (3V pin)
ROUTO Display digital RO output pin

133 D9 - (0] External bus - Data hit9 1/O pin
PO11 General-purpose I/O port (3V pin)
D6 External bus - Data bit6 1/0 pin

134 P0O06 3 o General-purpose I/O port (3V pin)
PPG6 PPG ch.6 output pin
TOT2_2 Reload timer ch.2 output pin (2)
D3 External bus - Data bit3 1/0O pin
P0O03 General-purpose I/O port (3V pin)

135 SIN3_1 - (0] LIN-UART ch.3 serial data input pin (1)
PPG3 PPG ch.3 output pin
TIN3_2 Reload timer ch.3 event input pin (2)
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136 DO - (0] External bus - Data bitO 1/O pin
P0O00 General-purpose I/O port (3V pin)
136 SIN2_1 : o LIN-UART ch.2 serial data input pin (1)
PPGO PPG ch.0 output pin
TINO_2 Reload timer ch.0 event input pin (2)
VSYNC D?splay vert?cal sync s?gnal _output pin (for Internal sync)/
137 - (0] Display vertical sync signal input pin (for External sync)
PG5 General-purpose I/O port (3V pin)
138 BOUT7 3 o Display digital B7 output pin
PF7 General-purpose I/0O port(3V pin)
139 BOUT5 : o Display digital B5 output pin
PF5 General-purpose I/O port (3V pin)
140 BOUT3 3 o Display digital B3 output pin
PF3 General-purpose I/O port (3V pin)
141 GOUT6 : o Display digital G6 output pin
PE6 General-purpose I/O port (3V pin)
142 GOUT3 B o Display digital G3 output pin
PE3 General-purpose I/O port (3V pin)
143 ROUT6 : o Display digital R6 output pin
PD6 General-purpose I/O port (3V pin)
144 ROUT3 : o Display digital R3 output pin
PD3 General-purpose I/O port (3V pin)
145 VSS - - GND pin
DCKIN Display reference clock input pin (for External sync)
146 CMDTRG - (0] GDC command trigger input pin
PGO General-purpose I/O port (3V pin)
CSOUT D_isplay c_omposite sync signal output pin_, Graphics /
147 - (0] Video switch (for External sync) output pin
PG3 General-purpose I/O port (3V pin)
148 HSIN P o Capture horizontal sync signal input pin
PG2 - General-purpose I/O port (3V pin)
149 BIN7 : o Capture B7 input pin (RGB mode)
PC7 General-purpose I/O port (3V pin)
150 BIN4 3 o Capture B4 input pin (RGB mode)
PC4 General-purpose I/O port (3V pin)
151 GIN7 : o Capture G7 input pin (RGB mode)
PB7 General-purpose I/O port (3V pin)
152 GIN4 B o Capture G4 input pin (RGB mode)
PB4 General-purpose I/O port (3V pin)
RIN7 Capture R7 input pin (RGB mode)
153 VIN5 - (0] Capture VINS5 input pin (656 mode)
PA7 General-purpose I/O port (3V pin)
RIN4 Capture R4 input pin (RGB mode)
154 VIN2 - (0] Capture VIN2 input pin (656 mode)
PA4 General-purpose I/O port (3V pin)
FRCKO Free-run timer O clock input pin
155 P121 - C General-purpose I/O port
INT7 INT7 External interrupt input pin
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BGA Pin No. | Pin Name | Polarity I/(_?yggg*tflt Function™
SOT5 LIN-UART ch.5 serial data output pin
155 PPG6_2 - C PPG ch.6 output pin (2)
TOT2 Reload timer ch.2 output pin
FRCK1 Free-run timer 1 clock input pin
P120 General-purpose I/O port
156 INT6 B c INT6 External interrupt input pin
SIN5 LIN-UART ch.5 serial data input pin
PPG5_2 PPG ch.5 output pin (2)
TOT1 Reload timer ch.1 output pin
FRCK3 Free-run timer 3 clock input pin
P116 General-purpose 1/O port
157 SOT4 - C LIN-UART ch.4 serial data output pin
TIN3 Reload timer ch.3 event input pin
SGA3 Sound generator ch.3 SGA output pin
158 P097 General-purpose /O port
ICU4_1 Input capture ch.4 input pin (1)
INT8 INT8 External interrupt input pin
SOT3 - C LIN-UART ch.3 serial data output pin
158 PPGO_1 PPG ch.0 output pin (1)
TINO Reload timer ch.0 event input pin
WOT RTC overflow output pin
TX2 CAN transmission data 2 output pin
159 P112 B c General-purpose I/O port
PPG3_2 PPG ch.3 output pin (2)
TOT10_1 Reload timer ch.10 output pin (1)
160 VSS - - GND pin
AN29 ADC Analog 29 input pin
P085 General-purpose 1/O port
161 ICU2_2 3 E Input capture ch.2 input pin (2)
PPG21 PPG ch.21 output pin
PWM1M5 SMC ch.5 output pin
UDCAIN2 Up/down counter ch.2 AIN input pin
AN26 ADC Analog 26 input pin
P082 General-purpose /O port
162 SCK6 3 E LIN-UART ch.6 clock 1/O pin
PPG18 PPG ch.18 output pin
PWM2P4 SMC ch.4 output pin
UDCZINO_1 Up/down counter ch.0 ZIN input pin (1)
AN23 ADC Analog 23 input pin
PO77 General-purpose I/O port
163 ICU6 _ £ Input capture ch.6 input pin
SCK7_1 LIN-UART ch.7 clock 1/O pin
PPG15 1 PPG ch.15 output pin (1)
PWM2M3 SMC ch.3 output pin
AN20 ADC Analog 20 input pin
164 PO74 - E General-purpose I/O port
ICU9 Input capture ch.9 input pin
SCK8 Multi-function serial ch.8 clock 1/O pin
164 PPG12_1 - E PPG ch.12 output pin (1)
PWM1P3 SMC ch.3 output pin
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BGA Pin No. | Pin Name | Polarity I/(_?yggg*tflt Function™
AN17 ADC Analog 17 input pin
165 PO71 3 E General-purpose I/O port
SCK9 Multi-function serial ch.9 clock 1/O pin
PWM1M2 SMC ch.2 output pin
AN14 ADC Analog 14 input pin
166 P0O66 B E General-purpose I/O port
PWM2P1 SMC ch.1 output pin
UDCBINO Up/down counter ch.0 BIN input pin
167 AN11 ADC Analog 11 input pin
P063 : E General-purpose I/O port
167 PWM2MO SMC ch.0 output pin
UDCBIN1 Up/down counter ch.1 BIN input pin
AN8 ADC Analog 8 input pin
168 P0O60 : E General-purpose 1/O port
SIN10 Multi-function serial ch.10 serial data input pin
PWM1PO SMC ch.0 output pin
169 VCC5 - - +5.0V power supply pin
AN6 ADC Analog 6 input pin
P106 General-purpose /O port
170 ICU10_1 _ c Input capture ch.10 input pin (1)
PPG4_1 PPG ch.4 output pin (1)
TIN10_1 Reload timer ch.10 event input pin (1)
SGA4 1 Sound generator ch.4 SGA output pin
AN3 ADC Analog 3 input pin
P103 General-purpose 1/O port
171 ICU7_1 3 c Input capture ch.7 input pin (1)
SIN5_1 LIN-UART ch.5 serial data input pin (1)
PPG1_1 PPG ch.1 output pin (1)
TIN3_1 Reload timer ch.3 event input pin (1)
AN1 ADC Analog 1 input pin
P101 General-purpose I/O port
172 SOT4_1 - C LIN-UART ch.4 serial data output pin (1)
PPG9 PPG ch.9 output pin
TIN1_1 Reload timer ch.1 event input pin (1)
ANO ADC Analog 0 input pin
P100 General-purpose /O port
173 SIN4_1 - C LIN-UART ch.4 serial data input pin (1)
PPGS8 PPG ch.8 output pin
TINO_1 Reload timer ch.0 event input pin (1)
TXO0 CAN transmission data0 output pin
174 P095 - A General-purpose /O port
PPG10_1 PPG ch.10 output pin (1)
175 VSS - - GND pin
P092 General-purpose I/O port
ICUO_1 Input capture ch.0 input pin (1)
INT13 INT13 External interrupt input pin
176 SCK2 - C LIN-UART ch.2 clock I/O pin
PPG7_1 PPG ch.7 output pin (1)
TOT3 1 Reload timer ch.3 output pin (1)
SGOO0 Sound generator ch.0 SGO output pin
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BGA Pin No. | Pin Name | Polarity I/(_?yggg*tflt Function™
P134 General-purpose I/O port

177 ICU5 Input capture ch.5 input pin
INT5 : A INT5 External interrupt input pin
PPG1_3 PPG ch.1 output pin (3)

177 TRG2 PPG trigger 2 input pin ( ch.8 to ch.11)
TOT10 Reload timer ch.10 output pin
TIOBO Base timer TIOBO input pin
P132 General-purpose I/O port
ICU3 Input capture ch.3 input pin

178 INT2 - K INT2 External interrupt input pin

Multi-function serial ch.1 serial data output pin / I°C ch.1

SOT1 serial data I/O pin
TOT8 Reload timer ch.8 output pin
TIOAO Base timer TIOAO output pin
P130 General-purpose 1/O port

179 ICU1 _ K Input capture ch.1 input pin
INTO INTO External interrupt input pin
SCKO g/ilrl:Iti-function serial ch.0 clock I/O pin / I°C ch.0 clock I/O
pP127 General-purpose I/O port

180 - K Multi-function serial ch.0 serial data output pin / I°C ch.0
SOT0 serial data I/O pin

181 RSTX N F1 External reset input pin

182 RDY 3 o External bus - Wait input pin
PO57 General-purpose 1/O port (3V pin)

183 A20 : o External bus - Address bit20 output pin
P052 General-purpose I/O port(3V pin)

184 Al19 3 o External bus - Address hit19 output pin
PO51 General-purpose I/O port(3V pin)

185 A18 : o External bus - Address bit18 output pin
PO50 General-purpose 1/O port (3V pin)
Al13 External bus - Address hit13 output pin

186 P043 - (0] General-purpose |1/O port (3V pin)
QSPI_CSO HS_SPI SSELO Output pin
A10 External bus - Address bit10 output pin

187 P040 - (0] General-purpose I/O port (3V pin)
QSPI_SIO1 HS_SPI SDATAL I/O pin

188 AQ07 3 o External bus - Address bit7 output pin
P035 General-purpose I/O port (3V pin)

189 A03 - (0] External bus - Address bit3 output pin

189 PO31 - (0] General-purpose /O port (3V pin)

190 VSS - - GND pin

191 P024 - (0] General-purpose I/O port (3V pin)

192 CSO0X : o External bus - Chip select 0 output pin
P021 General-purpose |1/O port (3V pin)
BOUT1 Display digital B1 output pin

193 D14 - (0] External bus - Data bit14 1/O pin
P0O16 General-purpose 1/O port (3V pin)
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BG,\'le’_Dm Pin Name | Polarity I/(_?yggg*tflt Function?
ROUT1 Display digital R1 output pin
194 D10 - External bus - Data bit10 1/O pin
P0O12 General-purpose I/O port (3V pin)
D5 External bus - Data bit5 1/0O pin
P0O05 General-purpose I/O port (3V pin)
195 SCK3_ 1 - LIN-UART ch.3 clock I/O pin (1)
PPG5 PPG ch.5 output pin
TOT1 2 Reload timer ch.1 output pin (2)
D2 External bus - Data hit2 1/0O pin
P002 General-purpose I/O port (3V pin)
196 SCK2_1 - LIN-UART ch.2 clock I/O pin (1)
PPG2 PPG ch.2 output pin
TIN2_2 Reload timer ch.2 event input pin (2)
197 DEOUT P Display enable display period output pin
PG7 - General-purpose I/O port (3V pin)
Display horizontal sync signal output pin (for Internal
198 HSYNC B sync)/ Display horizontal sync signal input pin (for
External sync)
PG6 General-purpose I/O port (3V pin)
199 BOUT6 3 Display digital B6 output pin
PF6 General-purpose I/O port (3V pin)
200 BOUT2 _ Display digital B2 output pin
PF2 General-purpose I/O port (3V pin)
201 GOUT5 3 Display digital G5 output pin
PE5 General-purpose I/O port (3V pin)
202 GOUT2 3 Display digital G2 output pin
PE2 General-purpose I/O port (3V pin)
203 ROUT5 _ Display digital R5 output pin
PD5 General-purpose I/O port (3V pin)
204 ROUT2 3 Display digital R2 output pin
PD2 General-purpose I/O port (3V pin)
205 VSS - GND pin
206 CCLK 3 For capture, capture clock input pin
PH3 General-purpose I/O port (3V pin)
207 VSIN P Capture vertical sync signal input pin
PG1 - General-purpose I/O port (3V pin)
208 VCC3 - +3.3V power supply pin
209 VSS - GND pin
210 VSS - GND pin
211 VCC3 - +3.3V power supply pin
212 VCC3 - +3.3V power supply pin
213 VSS - GND pin
214 VCC5 - +5.0V power supply pin
FRCK2 Free-run timer 2 clock input pin
P117 General-purpose I/O port
215 SCK4 _ LIN-UART ch.4 clock 1/O pin
TRG4 PPG trigger 4 input pin (ch.16 to ch.19)
TOTO Reload timer ch.0 output pin
SGO3 Sound generator ch.3 SGO output pin
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FRCK4 Free-run timer 4 clock input pin
P115 General-purpose I/O port
216 SIN4 - LIN-UART ch.4 serial data input pin
TIN2 Reload timer ch.2 event input pin
SGO2 Sound generator ch.2 SGO output pin
217 VCC5 - +5.0V power supply pin
218 VSS - GND pin
219 DvCC - SMC large current port power supply pin
220 DVSS - SMC large current port GND pin
221 DvCC - SMC large current port power supply pin
222 DVSS - SMC large current port GND pin
223 DvCC - SMC large current port power supply pin
224 DVSS - SMC large current port GND pin
225 DvCC - SMC large current port power supply pin
226 DVSS - SMC large current port GND pin
227 VCC5 - +5.0V power supply pin
228 VSS - GND pin
229 VCC5 - +5.0V power supply pin
230 VCC5 - +5.0V power supply pin
231 VSS - GND pin
232 VSS - GND pin
TIOB1 Base timer TIOB1 input pin
P133 General-purpose I/O port
ICU4 Input capture ch.4 input pin
INT3 INT3 External interrupt input pin
233 SCK1 - Multi-function serial ch.1 clock I/O pin / I°C ch.1 clock I/0
pin
PPG11_1 PPG ch.11 output pin (1)
TRG5 PPG trigger 5 input pin ( ch.20 to ch.23)
TOT9 Reload timer ch.9 output pin
234 VCC5 - +5.0V power supply pin
235 VCC5 - +5.0V power supply pin
236 VSS - GND pin
237 VSS - GND pin
238 VSS - GND pin
239 VCC3 - +3.3V power supply pin
240 VCC3 - +3.3V power supply pin
241 VSS - GND pin
242 VCC3 - +3.3V power supply pin
243 A06 External bus - Address bit6 output pin
P034 General-purpose I/O port (3V pin)
244 VSS - GND pin
245 VSS - GND pin
246 VCC3 - +3.3V power supply pin
GOUTO Display digital GO output pin
247 D11 - External bus - Data bit11 1/O pin
P013 General-purpose I/O port (3V pin)
248 VCC3 - +3.3V power supply pin
249 VSS - GND pin
250 VSS - GND pin
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251 VSS - - GND pin
252 VCC3 - - +3.3V power supply pin
253 VCC3 - - +3.3V power supply pin
254 VSS - - GND pin
255 VCC3 - - +3.3V power supply pin
256 VCC3 - - +3.3V power supply pin
257 GND - - GND pin
320 GND - - GND pin

" For the /O circuit types, see "I/O Circuit Type".
"2 For switching, see "I/O Port" of Hardware Manual.
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MA?

ik

Pull-up control
Digital output

Wy

Digital output
Pull-down control

m. ». CMOS-hys input

Standby control
CMOS input
Standby control
D' >. Automotive input
Standby control
TTL input

Standby

AORIKSY input

Type Circuit Remarks
A * General-purpose /O port
- Puupconwel « Output 1mA,2mA
¢ Pull-up resistor control 50kQ
gt output « Pull-down resistor control 50kQ
g_fi |_Digitaloutput * gMOS Ir_]pm
e Schmitt input
|7Pull—down control : TTL ianIt
« Automotive input
- o CMOS-hys input
m > Standby control
4 CMOS input
Standby control
m. ». Automotive input
Standby control
TTL input
Standby control
C .

Analog 1/0, General-purpose I/O port

Output 1mA,2mA

Pull-up resistor control 50kQ
Pull-down resistor control 50kQ
CMOS input

Schmitt input

TTL input

Automotive input
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e
Type Circuit Remarks
E S < Analog input, General-purpose 1/O port
e Output 1mA,2mA,30mA (large current for
3 SMC)
- Diotat oueut « Pull-up resistor control 50kQ
=  Pull-down resistor control 50kQ
= |_ Digital output .
¢ CMOS input
o o e Schmitt input
— e TTL input
< Automotive input
Standby control
Standby control
- Automotive input
Standby control
Standby control
Analog input
Fi « Schmitt input
* Pull-up resistor control 50kQ (5V cont)
CMOS-hys input
F2 « Schmitt input
« Pull-down resistor control 50kQ (5V cont)
CMOS-hys input
F3 « Schmitt input
B L
¢ Automotive input
« Pull-down resister control 50kQ (5V cont)
'CMOS-hys input
Automolive input
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Type Circuit Remarks
G « Open-drain 1/O
- e Output 25mA (NOD)
Digital output .
e TTL input
TTL input
J Automotive input
WNV_W Automotive input
K < Analog input, General-purpose 1/O port
f—————Puitup contol « Output 1mA,2mA,3mA(I°C)
« Pull-up resistor control 50kQ
p— Poratovur + Pull-down resistor control 50kQ
- * CMOS input
= |_Digital output o Schmitt input
e TTL input
|7Pull-down control . Automotive input
?j tj CMOS-hys input
Standby control
Standby control
m. ». Automotive input
Standby control
Standby control
Analog input
L Main oscillation 1/O
B ? Mlnput
|_
»—  Standby control
N Sub oscillation /O
Xt ' Mlnput
|_
Standby control
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Type Circuit Remarks

o e Output 2mA,5mA,10mA and 20mA
—— Pullup contol « Pull-up resistor control 33kQ
Pull-down resistor control 33kQ
|— Digital output e Schmitt input

TTL input

MA?

|_ Digital output
|7 Pull-down control

m. ». CMOS-hys input

Standby control
Standby control
P * Mode I/0
e Schmitt input

|_ AAA D: >: Mode input
"L L

Control

——
T
S Analog input(3V)
—AM\————— Analog input
T Analog output(3V)
E—VW— Analog output
U « TDITMS/TCK (JTAG)

¢ CMOS input
« Pull-up resistor control 50kQ (1.2V Cont)

CMOS input
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Type Circuit Remarks
v « TRST (JTAG)
¢ CMOS input
« Pull-up resistor control 50kQ (1.2V Cont)
CMOS input
Standby control
W

* TDO (JTAG)
In case of Boundary Scan Test mode.
« High Impedance state
} Digital output In other case of Boundary Scan Test Mode.
* 5mA output

[ Digital output
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5. Handling Precautions

Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly affected by the conditions in
which they are used (circuit conditions, environmental conditions, etc.). This page describes precautions that must be observed to
minimize the chance of failure and to obtain higher reliability from your Cypress semiconductor devices.

5.1 Precautions for Product Design
This section describes precautions when designing electronic equipment using semiconductor devices.

M Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature, etc.) in excess of
certain established limits, called absolute maximum ratings. Do not exceed these ratings.

B Recommended Operating Conditions
Recommended operating conditions are normal operating ranges for the semiconductor device. All the device's electrical
characteristics are warranted when operated within these ranges.

Always use semiconductor devices within the recommended operating conditions. 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 sales representative beforehand.

B Processing and Protection of Pins
These precautions must be followed when handling the pins which connect semiconductor devices to power supply and input/output
functions.

1. Preventing Over-Voltage and Over-Current Conditions

Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause deterioration within the device,
and in extreme cases leads to permanent damage of the device. Try to prevent such overvoltage or over-current conditions at
the design stage.
2. Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can cause large current flows.
Such conditions if present for extended periods of time can damage the device.
Therefore, avoid this type of connection.
3. Handling of Unused Input Pins
Unconnected input pins with very high impedance levels can adversely affect stability of operation. Such pins should be connected
through an appropriate resistance to a power supply pin or ground pin.

Ml atch-up

Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When subjected to abnormally
high voltages, internal parasitic PNPN junctions (called thyristor structures) may be formed, causing large current levels in excess of
several hundred mA to flow continuously at the power supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causes loss of reliability in the semiconductor device, but can cause injury or

damage from high heat, smoke or flame. To prevent this from happening, do the following:

1. Be sure that voltages applied to pins do not exceed the absolute maximum ratings. This should include attention to abnormal
noise, surge levels, etc.

2. Be sure that abnormal current flows do not occur during the power-on sequence.

B Observance of Safety Regulations and Standards
Most countries in the world have established standards and regulations regarding safety, protection from electromagnetic
interference, etc. Customers are requested to observe applicable regulations and standards in the design of products.

B Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury, damage or loss from such
failures by incorporating safety design measures into your facility and equipment such as redundancy, fire protection, and
prevention of over-current levels and other abnormal operating conditions.
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B Precautions Related to Usage of Devices
Cypress semiconductor devices are intended for use in standard applications (computers, office automation and other office
equipment, industrial, communications, and measurement equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of our products in special applications where failure or abnormal operation may directly
affect human lives or cause physical injury or property damage, or where extremely high levels of reliability are demanded (such as
aerospace systems, atomic energy controls, sea floor repeaters, vehicle operating controls, medical devices for life support, etc.)
are requested to consult with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

5.2 Precautions for Package Mounting

Package mounting may be either lead insertion type or surface mount type. In either case, for heat resistance during soldering, you
should only mount under Cypress's recommended conditions. For detailed information about mount conditions, contact your sales
representative.

M| ead Insertion Type
Mounting of lead insertion type packages onto printed circuit boards may be done by two methods: direct soldering on the board, or
mounting by using a socket.

Direct mounting onto boards normally involves processes for inserting leads into through-holes on the board and using the flow
soldering (wave soldering) method of applying liquid solder. In this case, the soldering process usually causes leads to be subjected
to thermal stress in excess of the absolute ratings for storage temperature. Mounting processes should conform to Cypress
recommended mounting conditions.

If socket mounting is used, differences in surface treatment of the socket contacts and IC lead surfaces can lead to contact
deterioration after long periods. For this reason it is recommended that the surface treatment of socket contacts and IC leads be
verified before mounting.

B Surface Mount Type

Surface mount packaging has longer and thinner leads than lead-insertion packaging, and therefore leads are more easily deformed
or bent. The use of packages with higher pin counts and narrower pin pitch results in increased susceptibility to open connections
caused by deformed pins, or shorting due to solder bridges.

You must use appropriate mounting techniques. Cypress recommends the solder reflow method, and has established a ranking of
mounting conditions for each product. Users are advised to mount packages in accordance with Cypress ranking of recommended
conditions.

M| ead-Free Packaging
CAUTION: When ball grid array (BGA) packages with Sn-Ag-Cu balls are mounted using Sn-Pb eutectic soldering, junction strength
may be reduced under some conditions of use.

M Storage of Semiconductor Devices

Because plastic chip packages are formed from plastic resins, exposure to natural environmental conditions will cause absorption of
moisture. During mounting, the application of heat to a package that has absorbed moisture can cause surfaces to peel, reducing
moisture resistance and causing packages to crack. To prevent, do the following:

1. Avoid exposure to rapid temperature changes, which cause moisture to condense inside the product. Store products in
locations where temperature changes are slight.

2. Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at temperatures between 5°C
and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

3. When necessary, Cypress. packages semiconductor devices in highly moisture-resistant aluminum laminate bags, with a silica
gel desiccant. Devices should be sealed in their aluminum laminate bags for storage.

4. Avoid storing packages where they are exposed to corrosive gases or high levels of dust.
HBaking

Packages that have absorbed moisture may be de-moisturized by baking (heat drying). Follow the Cypress recommended
conditions for baking.

Condition: 125°C/24 h
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M Static Electricity
Because semiconductor devices are particularly susceptible to damage by static electricity, you must take the following precautions:

1. Maintain relative humidity in the working environment between 40% and 70%. Use of an apparatus for ion generation may be
needed to remove electricity.

2. Electrically ground all conveyors, solder vessels, soldering irons and peripheral equipment.

3. Eliminate static body electricity by the use of rings or bracelets connected to ground through high resistance
(on the level of 1 MQ).
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to minimize shock loads is
recommended.

4. Ground all fixtures and instruments, or protect with anti-static measures.

5. Avoid the use of styrofoam or other highly static-prone materials for storage of completed board assemblies.

5.3 Precautions for Use Environment

Reliability of semiconductor devices depends on ambient temperature and other conditions as described above.
For reliable performance, do the following:

1. Humidity

Prolonged use in high humidity can lead to leakage in devices as well as printed circuit boards. If high humidity levels are
anticipated, consider anti-humidity processing.

2. Discharge of Static Electricity

When high-voltage charges exist close to semiconductor devices, discharges can cause abnormal operation. In such cases,
use anti-static measures or processing to prevent discharges.

3. Corrosive Gases, Dust, or Oil

Exposure to corrosive gases or contact with dust or oil may lead to chemical reactions that will adversely affect the device. If
you use devices in such conditions, consider ways to prevent such exposure or to protect the devices.

4. Radiation, Including Cosmic Radiation

Most devices are not designed for environments involving exposure to radiation or cosmic radiation. Users should provide
shielding as appropriate.
5. Smoke, Flame
CAUTION: Plastic molded devices are flammable, and therefore should not be used near combustible substances. If devices begin
to smoke or burn, there is danger of the release of toxic gases.
Customers considering the use of Cypress products in other special environmental conditions should consult with sales
representatives.
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6. Handling Devices

This section explains the latch-up prevention and treatment of a pin.

B For latch-up prevention

If a voltage higher than VCC or a voltage lower than VSS is applied to an I/O pin, or if a voltage exceeding the ratings is applied
between VCC pin and VSS pin, a latch-up may occur in CMOS IC. If the latch-up occurs, the power supply current increases
excessively and device elements may be damaged by heat. Take care to prevent any voltage from exceeding the maximum ratings
in device application.

Also, the analog power supply (AVCC5, AVRHS5), the NTSC power supply (AVCC3, AVR3), analog input and power supply to
high-current output buffer pins must not be exceed the digital power supply (VCC5 or VCC3) when the power supply to the analog
system and high-current output buffer pins is turned on or off.

In the correct power-on sequence of the microcontroller, turn on the digital power supply (VCC5), analog power supplies (AVCCS5,
AVRHD5), and the power supply of high-current output buffer pins (DVCC) simultaneously. Or, turn on the digital power supply
(VCC5), and then turn on analog power supplies (AVCC5, AVRH5) and the power supply of high-current output buffer pins (DVCC).

In the correct power-on sequence of GDC, similarly turn on the digital power supply (VCC3) and the NTSC analog power supply
(AVCC3) simultaneously. Or, turn on the digital power supply (VCC3), and then turn on the NTSC analog power supply (AVCC3).

ETreatment of unused pins
If unused input pins are left open, they may cause a permanent damage to the device due to malfunction or latch-up. Connect a

2kQ) resistor to each of unused pins for pull-up or pull-down processing.

Also, if I/O pins are not used, they must be set to the output state for opening or they must be set to the input state and treated in the
same way as for the input pins.

HPower supply pins

The device is designed to ensure that if the device contains multiple VCC pin or VSS pin, the pins that should be at the same
potential are interconnected to prevent latch-up or other malfunctions. Further, connect these pins to an external power supply or
ground to reduce unwanted radiation, prevent strobe signals from malfunctioning due to a raised ground level, and fulfill the total
output current standard, etc. As shown in Figure 1, all Vss power supply pins must be treated in the similar way. If multiple Vcc or
Vss systems are connected, the device cannot operate correctly even within the guaranteed operating range.

Figure 1. Power Supply Input Pins

? L (O Vce
L4 O vss
[ ] HT [ 1 [] V%
Vee ss
® | | vss ]
o e veo e
|: Vss ja
Vss Vce
L] O O L) O
. i

The power supply pins should be connected to VCC pin and VSS pin of this device at the low impedance from the power supply
source.

In the area close to this device, a ceramic capacitor having the capacitance larger than the capacitor of C pin is recommended to
use as a bypass capacitor between the VCC pin and the VSS pin.

As for BGA package product, the solder balls of VSS and VCC are placed in the most internal circumference of
solder-ball-placement. In order to connect bypass capacitor close to these balls, the capacitors had better be implemented on the
back side of a system board surface on which BGA package is implemented.
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H Crystal oscillation circuit

An external noise to the X0 pin or X1 pin may cause a device malfunction. The printed circuit board must be designed to lay out the
X0 pin and the X1 pin, crystal oscillator (or ceramic resonator), and the bypass capacitor to be grounded to the close position to the
device.

The printed circuit board artwork is recommended to surround the X0 pin and X1 pin by ground circuits.

EMode pins (MD2, MD1, MDO)

Connect the MD2, MDland MDO mode pin to the VCC pin or VSS pin directly. To prevent an erroneous selection of test mode
caused by the noise, reduce the pattern length between each mode pin and the VCC pin or VSS pin on the printed circuit board. Also,
use the low-impedance pin connection.

EDuring power-on
To prevent a malfunction of the voltage step-down circuit built in the device, set the voltage rising time to have 50us or longer
(between 0.2V and 2.7V) during power-on.

HNotes during PLL clock operation
When the PLL clock is selected and if the oscillator is disconnected or if the input is stopped, this clock may continue to operate at
the free running frequency of the self-oscillator circuit built in the PLL clock. This operation is not guaranteed.

HTreatment of A/D converter power supply pins
Connect the pins to have AVCC5=AVRH5=VCC5 and AVSS5/AVRL5=VSS even if the A/D converter is not used.

Also, similarly connect the pins of NTSC A/D converter power supply to have AVCC3=VCC3 and AVSS3=VSS. At this time, open
VIN/REFOUT.

ENotes on using external clock
An external clock is not supported. None of the external direct clock input can be used for both main clock and sub clock.

B Power-on sequence of A/D converter analog inputs

Be sure to turn on the digital power supply (Vcc5) first, and then turn on the A/D converter power supplies (AVcc5, AVRH5, AVRL5)
and analog inputs (ANO to AN31). Also, turn off the A/D converter power supplies and analog inputs first, and then turn off the digital
power supply (Vcc5). When the AVRHS pin voltage is turned on or off, it must not exceed AVCC5. Even if a common analog input
pin is used as an input port, its input voltage must not exceed AVcc5. (However, the analog power supply and digital power supply
can be turned on or off simultaneously.)

Be sure to similarly turn on the digital power supply (VCC3) first, and then turn on the A/D converter power supply (AVCC3) for
NTSC and NTSC inputs (VIN, AVR). Also, turn off the A/D converter power supplies and analog inputs first, and then turn off the
digital power supply (VCC3).

HTreatment of power supplies for high current output buffer pins (DVcc, DVsSs)
Be sure to turn on the digital power supply (Vcc) first, and then turn on the power supplies for high current output buffer pins (DVcc,
DVss). Also, turn off the power supplies for high current output buffer pins first, and then turn off the digital power supply (Vcc).

Even if the high current output buffer pins are used as general-purpose ports, the power supplies of high current output buffer pins
(DVcc, DVss) must be powered. (The power supplies of high current output buffer pins and the digital power supplies can be turned
on or off simultaneously. )

ETreatment of C pin
This device contains a voltage step-down circuit. A capacitor must always be connected to the C pin to assure the internal
stabilization of the device. For the standard values, see the "Recommended Operating Conditions" of the latest data sheet.

B Function switching of a multiplexed port
To switch between the port function and the multiplexed pin function, use the PFR (port function register).

B[ ow-power consumption mode

To transit to the sleep mode, watch mode, stop mode, watch mode(power-off) or stop mode(power-off), follow the procedure
explained in the "Activating the sleep mode, watch mode, or stop mode" or the "Activating the watch mode (power-off) or stop
mode(power-off)" of * POWER CONSUMPTION CONTROL".

Power supply for GDC can be turned off separately from the microcontroller.
Take the following notes when using a monitor debugger.

» Do not set a break point for the low-power consumption transition program.
» Do not execute an operation step for the low-power consumption transition program.
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B Precautions when writing to registers including the status flag
When writing data in the register that has a status flag (especially, an interrupt request flag) to control function, taking care not to
clear its status flag erroneously must be followed.

The program must be written not to clear the flag to the status bit, and then to set the control bits to have the desired value.

Especially, if multiple control bits are used, the bit instruction cannot be used. (The bit instruction can access to a single bit only.) By
the Byte, Half-word, or Word access, data is written to the control bits and status flag simultaneously. During this time, take care not
to clear other bits (in this case, the bits of status flag) erroneously.

Note:

These points can be ignored because the bit instructions to a register which supports RMW are already taken the points into
consideration. Care must be taken when the bit instruction is used to a register which does not support RMW.
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7. Block Diagram
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>

EMB91F59A/59B

MB91590 Series
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Note: I/O of peripheral functions can be confirmed at "PIN ASSIGNMENT" and "PIN DESCRIPTION".
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8. Memory Map

EMemory map

MB91590 Series

0000 0000y

0000 40004
0000 60004

0001 00004

0004 00004

0007 00004

0028 0000y
0033 00004
0034 00004

0040 00004

1240 0000y
7FFF 00004
8000 00004

FFFF FFFFy

MB91F59B

I/1O

Back up RAM (8KB)

11O

RAM (192KB)

Access inhibit

Flash memory
(1024+1024+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area (288MB)

Access inhibit

RAM (64KB)

Access inhibit

AHB

AHB

AHB

Document Number: 002-04727 Rev. *B

Page 58 of 174



A
L

CYPRESS

EMBEDDED IN TOMORROW

B GDC memory map

MB91590 Series

0040 00004
005B 58004

00CO0 0000y
00CO0 2000y
O0OEO 00004

0230 00004
0239 FOO00
023A 0000
023B 00004
023B 10004
023B 20004
023B 30004
023B 40004
023B 50004
023B 60004
023B 70004
023B 80004
023C 0000y
023D 0000y
023D 8000y
023E 00004
023F 0000
023F 8000y
0240 00004

063F FFFCy
0640 00004

123F FFFCy

GDC Block

Video RAM (1792KB)

Reserved

Command RAM (8KB)

Reserved

Access prohibit

Reserved (636KB)

Command (4KB)

Reserved (64KB)

SIG (4KB)

NTSC (4KB)

MCNT (4KB)

MEMC (4KB)

HDMAC (4KB)

RLD (4KB)

Reserved (64KB)

CMDSEQ (4KB)

SPRITE (32KB)

GDC_Bridge (64KB)

Display (32KB)

Capture (32KB)

Reserved (64KB)

Draw (32KB)

Reserved (32KB)

External FLASH
(64MB) *1)

External FLASH
(192MB) *2)

0000 00004

0000 40004
0000 60004

0001 00004

0004 00004

0§07 0000y

0028 000y
0033 0090y

0034 000Q

1240 0000y
7FFF 00004
8000 00004

FFFF FFFFy

MB91F59B

I/0

Back up RAM (8KB)

I/0

RAM (192KB)

Access inhibit

AHB

Flash memory
(1024+1024+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area
(288MB)

AHB

Access inhibit

RAM (64KB)

AHB

Access inhibit

Note: The GDC area is executed mapping with the little endian.

*1) Parallel interface supports 64MB of memory space from 0240_0000y to 063F_FFFCy for External FLASH.

*2) HS-SPI supports additional 192MB of memory space from 0640_0000y to 123F_FFFF.

(HS-SPI totally supports 256MB of memory space from 0240_0000H to 123F_FFFFH for External FLASH)
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EMemory map

MB91F59A
0000 0000y I/10
0000 4000y, Back up RAM (8KB)
0000 6000, /0
0001 00004
RAM (192KB)
0004 00004 AHB
Access inhibit
0007 00004
Flash memory
(1024+512+64) KB
0020 00004 Access inhibit
0033 0000 WorkFlash (64KB)
0034 0000 Access inhibit
0040 00004 AHB
GDC control +
External area (288MB)
1240 0000y Access inhibit
7FFF 00004 RAM (64KB) ARB
8000 00004
Access inhibit
FFFF FFFFy
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0040 00004
005B 58004

00CO0 0000y
00CO0 2000y
O0OEO 00004

0230 00004
0239 FOO00
023A 0000
023B 00004
023B 10004
023B 20004
023B 30004
023B 40004
023B 50004
023B 60004
023B 70004
023B 80004
023C 0000y
023D 0000y
023D 8000y
023E 00004
023F 0000
023F 8000y
0240 00004

063F FFFCy
0640 00004

123F FFFCy

GDC Block

Video RAM (1792KB)

Reserved

Command RAM (8KB)

Reserved

Access prohibit

Reserved (636KB)

Command (4KB)

Reserved (64KB)

SIG (4KB)

NTSC (4KB)

MCNT (4KB)

MEMC (4KB)

HDMAC (4KB)

RLD (4KB)

Reserved (64KB)

CMDSEQ (4KB)

SPRITE (32KB)

GDC_Bridge (64KB)

Display (32KB)

Capture (32KB)

Reserved (64KB)

Draw (32KB)

Reserved (32KB)

External FLASH
(64MB) *1)

External FLASH
(192MB) *2)

GDC |

0000 00004

0000 40004
0000 60004

0001 00004

0004 00004

0007 00004

0020 0000y
0033 00004
0034 0000

0040 00004

1240 0000y

7FFF 00004

8000 00004

FFFF FFFFy

MB91F59A

I/0

Back up RAM (8KB)

I/0

RAM (192KB)

Access inhibit

Flash memory
(1024+512+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area
(288MB)

Access inhibit

RAM (64KB)

Access inhibit

AHB

AHB

AHB

Note: The GDC area is executed mapping with the little endian.

*1) Parallel interface supports 64MB of memory space from 0240_0000y to 063F_FFFCy for External FLASH.
*2) HS-SPI supports additional 192MB of memory space from 0640_0000y to 123F_FFFC.

(HS-SPI totally supports 256MB of memory space from 0240_0000y to 123F_FFFCy for External FLASH)
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EMemory map

MB91590 Series

0000 00004

0000 40004
0000 60004

0001 00004

0002 0000y

0003 00004

0007 00004

0018 0000y
0023 00004
0024 00004

0040 00004

0640 0000y
8000 00004

FFFF FFFFy

MB91F594,
MB91F599

11O

Back up RAM (8KB)

11O

RAM (64KB)

Reserved

Access inhibit

Flash memory
(1024+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area (96MB)

Access inhibit

AHB

AHB
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0040 00004
004C 8000y

00CO0 0000y
00CO0 2000y
O0OEO 00004

0230 00004
0239 FOO00
023A 0000
023B 00004
023B 10004
023B 20004
023B 30004
023B 40004
023B 50004
023B 60004
023B 70004
023B 80004
023C 0000y
023D 0000y
023D 8000y
023E 00004
023F 0000y
023F 8000y
0240 00004

063F FFFCy

GDC Block

Video RAM (800KB)

Reserved

Command RAM (8KB)

Reserved

Access prohibit

Reserved (636KB)

Command (4KB)

Reserved (64KB)

SIG (4KB)

NTSC (4KB)

MCNT (4KB)

MEMC (4KB)

HDMAC (4KB)

RLD (4KB)

Reserved (64KB)

CMDSEQ (4KB)

SPRITE (32KB)

GDC_Bridge (64KB)

Display (32KB)

Capture (32KB)

Reserved (64KB)

Draw (32KB)

Reserved (32KB)

External FLASH
(64MB)

MB91F594,

MB91F599
0000 00004 10
0000 40004 | Back up RAM (8KB)
0000 60004 10
0001 00004

RAM (64KB)
0002 00004

Reserved

0003 0000y

Access inhibit

0007 00004

Flash memory
(1024+64) KB

0018 0900y

Access inhibit

0023 00004

WorkFlash (64KB)

Access inhibit

0040 00004

GDC control +
External area
(96MB)

0640 00004

8000 0000y

FFFF FFFFy

Access inhibit

AHB

AHB

Note: The GDC area is executed mapping with the little endian.
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EMemory map

MB91590 Series

0000

0000
0000

0001

0001

0003

0007

0010

0023

0024

0040

0640

8000

FFFF

00004

40004
60004

00004

A000y

00004

00004

00004
00004
00004

00004

0000y
00004

FFFFy

MB91F592,
MB91F597

11O

Back up RAM (8KB)

11O

RAM (40KB)

Reserved

Access inhibit

Flash memory
(512+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area (96MB)

Access inhibit

AHB

AHB
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0040 00004
004C 8000y

00CO0 0000y
00CO0 2000y
O0OEO 00004

0230 00004
0239 FOO00
023A 0000
023B 00004
023B 10004
023B 20004
023B 30004
023B 40004
023B 50004
023B 60004
023B 70004
023B 80004
023C 0000y
023D 0000y
023D 8000y
023E 00004
023F 0000y
023F 8000y
0240 00004

063F FFFCy

GDC Block

Video RAM (800KB)

Reserved

Command RAM (8KB)

Reserved

Access inhibit

Reserved (636KB)

Command( 4KB)

Reserved (64KB)

SIG (4KB)

NTSC (4KB)

MCNT (4KB)

MEMC (4KB)

HDMAC (4KB)

RLD (4KB)

Reserved (64KB)

CMDSEQ (4KB)

SPRITE (32KB)

GDC_Bridge (64KB)

Display (32KB)

Capture (32KB)

Reserved (64KB)

Draw (32KB)

Reserved (32KB)

External FLASH
(64MB)

GDC |

0000 00004

0000 40004
0000 60004

0001 00004

0001 AOOO

0003 0000y

00p7 00004

0010 0Q00y
0023 0000y
0024 0000

0040 00004

MB91F592,
MB91F597

I/0

Back up RAM (8KB)

I/0

RAM (40KB)

Reserved

Access inhibit

Flash memory
(512+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area (96MB)

0640 00004
8000 0000y

FFFF FFFFy

Access inhibit

AHB

AHB

Note: The GDC area is executed mapping with the little endian.
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EMemory map
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0000 00004

0000 40004
0000 60004

0001 00004

0001 A00O0

0003 00004

0007 00004

0010 0000y
0023 00004
0024 00004

0040 00004

0640 0000y
8000 00004

FFFF FFFFy

MB91F591,
MB91F596

11O

Back up RAM (8KB)

11O

RAM (40KB)

Reserved

Access inhibit

Flash memory
(512+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area (96MB)

Access inhibit

AHB

AHB

Document Number: 002-04727 Rev. *B

Page 66 of 174



A
L

BGDC

CYPRESS

EMBEDDED IN TOMORROW

memory map

MB91590 Series

0040 00004
0044 10004

00CO0 0000y
00CO0 2000y
O0OEO 00004

0230 00004
0239 FOO00
023A 0000
023B 00004
023B 10004
023B 20004
023B 30004
023B 40004
023B 50004
023B 60004
023B 70004
023B 80004
023C 0000y
023D 0000y
023D 8000y
023E 00004
023F 0000y
023F 8000y
0240 00004

063F FFFCy

GDC Block

Video RAM (260KB)

Reserved

Command RAM (8KB)

Reserved

Access prohibit

Reserved (636KB)

Command (4KB)

Reserved (64KB)

SIG (4KB)

NTSC (4KB)

MCNT (4KB)

MEMC (4KB)

HDMAC (4KB)

RLD (4KB)

Reserved (64KB)

CMDSEQ (4KB)

SPRITE (32KB)

GDC_Bridge (64KB)

Display (32KB)

Capture (32KB)

Reserved (64KB)

Draw (32KB)

Reserved (32KB)

External FLASH
(64MB)

GDC |

0000 00004

0000 40004
0000 60004

0001 00004

0001 AOOO

0003 0000y

00p7 0000y

0010 0Q00y
0023 00004
0024 0000

0040 00004

MB91F591,
MB91F596

I/0

Back up RAM (8KB)

I/0

RAM (40KB)

Reserved

Access inhibit

Flash memory
(512+64) KB

Access inhibit

WorkFlash (64KB)

Access inhibit

GDC control +
External area (96MB)

0640 00004
8000 0000y

FFFF FFFFy

Access inhibit

AHB

AHB

Note: The GDC area is executed mapping with the little endian.
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I/O Map

MB91590 Series

The following 1/0O map shows the relationship between memory space and registers for peripheral resources.
ML egend of I/O Map

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

Address Offset Value/ Register Name
Address 9 Block
+0 | +1 +2 | +3
000090 BT1TMR[R] H BT1TMCR[R/W]B,H,W
" 100000000 00000000 00000000 00000000
BT1STC[R/W] B
0000944 |- 00000000 ) )
Base timer 1
000098 BT1PCSR/BT1PRLL[R /W] H BT1PDUT/BT1PRLH/BT1DTBF[R/W] H
" | 00000000 00000000 00000000 00000000
BTSEL[R/W] B BTSSSR[W] B,H
00009Cy |~ (oo tRT - | T 1
0000A0 ADERH [R/W]B, H, W ADERL [R/W]B, H, W
H | 00000000 00000000 00000000 00000000
ADCS1 [R/W] B, HW |ADCSO0 [R/W] B, HW |ADCR1 [R] B, HW ADCRO [R] B, H,W
0000A4+ | 55000000 00000000 |- XX XXXXX XXX AID converter
0000A8 ADCT1 [R/W] B, HW [ADCTO [R/W] B, HW | ADSCH [R/W] B, HW | ADECH [R/W] B, H,W
" 100010000 00101100 ---00000 4 ---00000
—— 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:
e "1": Initial value "1"
¢ "0": Initial value "0"
« "X": Initial value undefined
« """ Reserved bit/Undefined bit
« "*": |nitial value "0" or "1" according to the setting

Note: The access by the data access attribute not described is disabled.
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Address 0 ) > 3 Block
PDROO[R/W] PDRO1[R/W] PDRO2[R/W] PDRO3[R/W]
0000004 |B,H,W B,HW B,HW B,HW
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PDRO4[R/W] PDRO5[R/W] PDRO6[R/W] PDRO7[R/W]
000004y |B,HW B,HW B,HW B,HW
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PDRO8[R/W] PDRO9[R/W] PDR10[R/W] PDR11[R/W]
0000084 |B,H,W B,HW B,HW B,HW
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Port data register
PDR12[R/W] PDR13[R/W] g
00000Cy |B,H,W B,HW — —
XXXXXXXX XX-XXXXX
PDRA[R/W] PDRB[R/W] PDRC[R/W] PDRD[R/W]
0000104 |B,H,W B,HW B,HW B,HW
XXXXXX-- XXXXXX-- XXXXXX-- XXXXXX--
PDRE[R/W] PDRF[R/W] PDRGI[R/W] PDRH[R/W]
0000144 |B,HW B,HW B,HW B,HW
XXXXXX-- XXXXXX-- XXXXXXXX ---X---
0000184
to — — — — Reserved
0000284
00002Cy
to — — — — Reserved
0000304
0000344
to — — — — Reserved
0000384
WDTCRO[R/W]  |WDTCPRO[W] WDTCR1[R] WDTCPR1[W]
00003Cy |B,H,W B,HW B,HW B,HW Watchdog timer [S]
-0--0000 00000000 ----0110 00000000
0000404 |— — — — Reserved
DICR [R/W]
000044, |B — — — Delay interrupt
XXXXXXX0
0000484
to — — — — Reserved
00005CyH
000060 TMRLRAO [R/W] H TMRO [R] H
HEIXOOOOOOK XXXXXXXX )9.0.0.0.0.9.9.9.9.9.0.9.9.9.0.4 Reload timer 0
000064 TMRLRBO [R/W] H TMCSRO [R/W] B, HW
H OO XXXXXXXX 00000000 0-000000
0000684
to — — — — Reserved
00007Cy
000080 BTOTMR [R] H BTOTMCR [R/W] H
H 100000000 00000000 -0000000 00000000
BTOSTC
000084y |— [R/IW] B — —
0000-000 Base timer O
BTOPCSR/BTOPRLL BTOPDUT/BTOPRLH/BTODTBF
0000884 |[R/W]H [R/IW]H
)9.0.0.0.0.9.9.9.9.9.0.9.9.9.0.4 )9.0.0.0.0.9.9.9.9.9.0.9.9.9.0.4
00008Cy |— — — —
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+0 | +1 +2 | +3
000090, |BTATMR [R]H BT1TMCR [R/W] H
H 100000000 00000000 -0000000 00000000
BT1STC
000094y |— E)%/(\)/(\)/].o%o - - Base timer 1
BT1PCSR/BT1PRLL BT1PDUT/BT1PRLH/BT1DTBF
000098 |[R/W] H [RIW] H
00000000 00000000 00000000 00000000
BTSELO1 BTSSSR
00009Cy |[R/W] B — [W] B,H Base timer 0,1
g oo T [ —— 11
000040, |ADERH [RIW] B, H, W ADERL [R/W] B, H, W
H 100000000 00000000 00000000 00000000
ADCS1 ADCSO0 ADCR1 ADCRO
0000A4y |[R/W] B, H,W [R/W] B, H,W [R] B, HW [R] B, HW
0000000- 00000000 |- XX XXXXXXXX AJD converter
ADCT1 [R/W] ADCTO [R/W] ADSCH [R/W] ADECH [R/W] B,
0000A8y |B, H,W B, H,W B, H,W H,W
00010000 00101100 ---00000 ---00000
0000ACH |— — — — Reserved
SCRO/(IBCR0O)  |SMRO SSRO ESCRO/(IBSRO)
0000BOy |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W [R/W] B,H,W Multi-function serial O
0--00000 000-0000 0-000011 -0000000
000084, |RPRO/(TDRO)[R/W] B,H,W 1 BGRO [R/W] H,W *1: Byte access is
L F— 0 00000000 00000000 00000000 possible only for access
— / (ISMKO) [R/W]|— / (ISBAO) [R/W] to lower 8 bits
0000B8 |B,H,W B,H,W — —
________ *2 2 *22: Reserved because
FCR10 [R/W] FCROO [R/W] FBYTE20 [R/W] |FBYTE10[R/W] | C mode is not set
OOOOBCH B,H,W B,H,W B,H,W B,H,W Immedlately after reset.
---00100 -0000000 00000000 00000000
SCR1/(IBCR1)  |SMR1 [R/W] SSR1 [R/W] ESCR1/(IBSR1)
0000COy |[R/W] B,H,W B,H,W B,H,W [R/W] B,H,W Multi-function serial 1
0--00000 000-0000 0-000011 -0000000
0000C4, |RPRU(TDRL)[R/W] B,HW 1 BGR1 [R/W] HW *1: Byte access is
L (R 0 00000000 00000000 00000000 possible only for access
— / (ISMK1) [R/W]|— /( ISBA1) [R/W] to lower 8 bits
0000C8y |B,H,W B,H,W — —
________ *2 2 *22: Reserved because
FCRIL[R/W]  |FCROL[R/W] FBYTE21 [R/W] |FBYTELL[R/W] | Cmode s not set
OOOOCCH B, H, w B, H, w B,H,W B,H,W Immedlately after reset.
---00100 -0000000 00000000 00000000
SCR2 [R/W] SMR2 [R/W] SSR2 [R/W] RDR2 /TDR2
0000D0y |B, H, W B, H, W B, H, W [R/W] B, H, W
00000000 00000000 00001000 00000000 LIN.UART2
ESCR2 [R/W] ECCR2 [R/W]
BGR2 [R/W] B, H, W
0000D44 B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
SCR3 [R/W] SMR3 [R/W] SSR3 [R/W] RDR3 /TDR3
0000D8y |B, H, W B, H, W B,H, W [R/W] B, H, W
00000000 00000000 00001000 00000000 LIN.UART3
ESCR3 [R/W] ECCR3 [R/W]
BGR3 [R/W] B, H, W
0000DCwH B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
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SCR4 [RIW] SMR4 [RIW] SSR4 [RIW] RDR4 /TDR4
0000EO. |B, H, W B, H, W B, H, W [RAW] B, H, W
00000000 00000000 00001000 00000000 INUARTA
ESCR4[RW]  |ECCR4 [RIW]
BGR4 [R/W] B, H, W
0000E4, B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
SCR5 [RIW] SMR5 [RIW] SSR5 [RIW] RDR5 /TDR5
0000ES. |B, H, W B, H, W B, H, W [RAW] B, H, W
00000000 00000000 00001000 00000000 INUARTS
ESCR5[RW]  |ECCR5 [RIW]
BGRS5 [R/W] B, H, W
O000ECH 1B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
SCR6 [RIW] SMR6 [RIW] SSR6 [RIW] RDR6 /TDR6
0000F0, |B, H, W B, H, W B, H, W [RIW] B, H, W
00000000 00000000 00001000 00000000 LIN-UARTS
ESCR6 [RW]  |ECCR6 [RIW]
BGR6 [R/W] B, H, W
0000F4y 1B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
SCR7 [RIW] SMR7 [RIW] SSR7 [RIW] RDR7 /TDR7
0000F8, |B, H, W B, H, W B, H, W [RIW] B, H, W
00000000 00000000 00001000 00000000 INUART?
ESCR7 [RW] _ |ECCR7 [RIW]
BGR7 [R/W] B, H, W
0000FCH 1B, H, W B, H, W -0000000 00000000
00000X00 -0000-XX
000100 | TMRLRAL [RIW] H TMR1 [R] H
H XXX XXKXXXXX XXXXXXKX XXXXXXXX ~eload timer 1
000104, | TMRLRBL [R/W] H TMCSRL [R/W] B, HW
H IO XXKXXXXX 00000000 0-000000
500106 | TMRLRAZ [RIW] H TMR2 [R] H
H o IXXOOCOO XXKXXXXX XXXXXXKXX XXXXXXXX ~eload tmer 2
00010G.. | TMRLRB2 [RIW] H TMCSR2 [R/W] B, H,W
H o [XXXOOONK XXKXXXXX 00000000 0-000000
000110, | TMRLRA3 [RIW] H TMR3 [R] H
H o XXXOOOCKK XXXXKXXX XXXXXXKX XXXXXXXX ~eload timer 3
000114 | TMRLRB3 [RIW] H TMCSR3 [R/W] B, HW
H o XXXXOOOKK XXXXKXXX 00000000 0-000000
000118,
to — — — — Reserved
000140,
GCN13 GCN23
0001444 |[RIW] H — [RIW] B PPG12,13,14,15 control
00110010 00010000 ~---0000
GCN14 GCN24
000148, |[R/W] H _ [R/W] B PPG16,17,18,19 control
00110010 00010000 ~---0000
GCN15 GCN25
00014Cy |[RIW] H — [RIW] B PPG20,21,22,23 control
00110010 00010000 ~---0000
100150, |PTMRIL [R]HW PCSR11 [W] H, W
H 111111111 11111111 XXXXXXKXX XXXXXXXX opaLL
000154, |PDUTLL W] H.W PCN1L [R/W] B, HW
H o IXXOOCOOO. XXKXXXXX 0000000- 000000-0
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000158, |PTMR12 [RIHW PCSR12 [W] H,W

Ho111111111 11111111 XXXXXXXK XXXXXXXX PPGL2
00015C, |PPYT12 [W]HW PCN12 [R/W] B, HW

H XXX XXXXXXXX 0000000- 000000-0
000160, |PTMR13[R]HW PCSR13 [W] H,W

H 111111111 11111111 XXXXXXXK XXXXXXXX PPG13
000164, |PPUT13 [W]HW PCN13 [R/W] B, H,W

HEIXOXOOOOOK XXX 0000000- 000000-0
000168, |PTMR14[R]HW PCSR14 [W] H,W

H 111111111 11111111 XXXXXXXK XXXXXXXX PPG14
00016C., |PPUT14 [W]HW PCN14 [R/W] B, H,W

H OO XXXXXXXX 0000000- 000000-0
000170 |PTMR15 [R] HW PCSR15 [W] H,W

Ho11111111 11111111 XXXXXXXK XXXXXXXX PPGLE
000174, |PPUT15 W] HW PCN15 [R/W] B, H,W

HE OO XXX 0000000- 000000-0
000178, |PTMR16 [R] HW PCSR16 [W] H, W

Ho11111111 11111111 XXXXXXXK XXXXXXXX PPG16
00017C,, |PPUT16 W] HW PCN16 [R/W] B, HW

HOIXOXOOCOEXXX XXXXXXXX 0000000- 000000-0
000180, |PTMRL7 [RIH.W PCSR17 [W] H,W

Ho111111111 11111111 XXXXXXXK XXXXXXXX PPG17
000184, |PPYTL7 W] HW PCN17 [R/W] B, HW

HEIXOOOOOOOK XXX 0000000- 000000-0
000188, |PTMR18[R]HW PCSR18 [W] H,W

Ho111111111 11111111 XXXXXXXK XXXXXXXX PPG18
00018C,, |PPUT18 [W]HW PCN18 [R/W] B, HW

HIXOXOEOEXXXX XXXXXXXX 0000000- 000000-0
000190, |PTMR19 [R] HW PCSR19 [W] H,W

H 111111111 11111111 XXXXXXXK XXXXXXXX PPG19
000194, |PPUT19 W] HW PCN19 [R/W] B, H,W

HEIXOXOOOOXK XXX 0000000- 000000-0
000198, |PTMR20 [R] HW PCSR20 [W] H,W

Ho111111111 11111111 XXXXXXXK XXXXXXXX PPG20
00019C., |PPYT20 [W] HW PCN20 [R/W] B, H,W

H OO XXXXXXXX 0000000- 000000-0
0001A0 |PTMR21 [R] HW PCSR21 [W] H, W

Hol11111111 11111111 XXXXXXXK XXXXXXXX PPG21
0001A4,, |PPUT21 W] HW PCN21 [R/W] B, H,W

HO OO XXX 0000000- 000000-0
0001A8, |PTMR22 [R]H.W PCSR22 [W] H,W

Hol11111111 11111111 XXXXXXXK XXXXXXXX PPG22
0001AC,, |PPUT22 [W] HW PCN22 [R/W] B, HW

H XXX XXXXXXXX 0000000- 000000-0
000180, |PTMR23 [RIH.W PCSR23 [W] H,W

Ho111111111 11111111 XXXXXXXK XXXXXXXX PPG23
000184, |PPUT23 [W]HW PCN23 [R/W] B, HW

HEIXOOOOOOOK XXX 0000000- 000000-0
000188, |TMRLRA7 [R/W] H TMR7 [R] H

HOIOOOOOOOK XXX XXXXXXXK XXXXXXXX Reload timer 7
0001BC, |TMRLRB7 [R/W] H TMCSR7 [R/W] B, H,W MB91F59A/B only

H XXX XXXXXXXX 00000000 0-000000
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0001C0., |TMRLRAS [R/W] H TMRS8 [R] H
H OO XXXXXXXX XXXXXXXX XXXXXXXX Reload timer 8
0001C4. |TMRLRBS [R/W] H TMCSRS [R/W] B, H,W MB91F59A/B only
HIXOXOEOEXXXX XXXXXXXX 00000000 0-000000
0001C8,, |TMRLRAO [R/W] H TMR9 [R] H
H XXX XXXXXXXX XOXKKKHXXK XXXXXXXX Reload timer 9
0001CCy | TMRLRBO [R/W] H TMCSR9 [R/W] B, H,W MB91F59A/B only
HIXOXOXOOOKK XXX 00000000 0-000000
000100, | TMRLRALO [R/W] H TMR10 [R] H
H XXX XXXXXXXX XXXXXXXK XXXXXXXX Reload timer 10
0001D4., |TMRLRBI10 [R/W] H TMCSR10 [R/W] B, H,W MBI1F59A/B only
H OO XXXXXXXX 00000000 0-000000
0001D8y
to — — — — Reserved
0001DCy
SCR10 [R/W] SMR10 [R/W] SSR10 [R/W] ESCR10 [R/W]
0001EOy |B,H,W B,H,W B,H,W B,H,W _ _ _
0--00000 000-0000 0-000011 -0000000 Multi-function serial 10
RDR10/(TDR10)[R/W] B,H,W ™ BGR10 [R/W] H,W _ .
I 0 00000000 00000000 00000000 *1: Byte access is
0001E8 possible only for access
H ™ — — — to lower 8 bits.
FCR110 [R/W] FCRO10 [R/W]  |FBYTE210 [R/W] |FBYTE110 [R/W] |MB91F59A/B only
0001ECH |B,H,W B,H,W B,H,W B,H,W
---00100 -0000000 00000000 00000000
SCR11 [R/W] SMR11 [R/W] SSR11 [R/W] ESCR11 [R/W]
0001F0y |B,H,W B,H,W B,H,W B,H,W . . ,
0--00000 000-0000 0-000011 -0000000 Multi-function serial 11
RDR11/(TDR11)[R/W] B,H,W * BGR11 [R/W] H,W _ .
0001Fdw | . 0 00000000 00000000 00000000 *1: Byte access Is
0001F8 possible only for access
LI _ _ _ to lower 8 bits.
FCR111 [R/W] FCRO11 [R/W] FBYTE211 [R/W] |FBYTEL11 [R/W] |MB91F59A/B only
0001FCy |B,H,W B,H,W B,H,W B,H,W
---00100 -0000000 00000000 00000000
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000200, |PWC20 [RIW] HW PWC10 [R/W] H,W
A (— XX XXXXXXXX|=me XX XXXXXXXX
PWS20 [R/W] PWS10 [R/W]
000204 |— i)\g/&%_[lq/w] B lBHw BH,W
-0000000 --000000
000208, |PWC21 [RIW] HW PWC11 [R/W] HW
A (— XX XXXXXXXX|=e XX XXXXXXXX
PWS21 [R/W] PWS11 [R/W]
00020Cy |— i)\g/&lo_[la/w] B lBHw BH,W
-0000000 --000000
000210, |PWC22 [RIW] HW PWC12 [R/W] H,W
LA — XX XXXXXXXX |- XX XXXXXXXX
PWS22 [R/W] PWS12 [R/W]
000214y |— i)\gv&%_[[q/w] B lBHw BH,W
-0000000 --000000 Stepping motor
000218, |PWC23 [RIW] HW PWC13 [R/W] H,W controller
LA — XX XXXXXXXX |- XX XXXXXXXX
PWS23 [R/W] PWS13 [R/W]
00021Cy |— i)\g/&%_[[?/w] B lBHw BH,W
-0000000 --000000
000220, |PWC24 [RIW] HW PWC14 [R/W] H,W
LA — XX XXXXXXXX |- XX XXXXXXXX
PWS24 [R/W] PWS14 [R/W]
000224 |— _FE)\()VOCOAE)_[E/M B lBHw BH,W
-0000000 --000000
000228, |PWC25 [RIW] HW PWC15 [R/W] H,W
A — XX XXXXXXXX |- XX XXXXXXXX
PWS25 [R/W] PWS15 [R/W]
00022CH |— S [RWIB g Hw B.H,W
-0000000 --000000
0002304
to — — — — Reserved
00023Cy
CPCLRO [R/W] W
0002404 141111911 11111111 11111111 11111111
000244, |TCDTO [RAW] W
" 100000000 00000000 00000000 00000000 Free-run timer 0
TCCSHO [R/W]B, [TCCSLO
0002484 |H, W [RIW]B, H, W —
0----- 00 -1-00000
CPCLR1 [RIW] W
00024CH 141111111 11111111 11111111 11111111
000250 TCDT1 [RIW] W
" 100000000 00000000 00000000 00000000 Free-run timer 1
TCCSH1 [R/W]B, [TCCSL1
000254y |H, W [R/W]B, H, W —
0----- 00 -1-00000
000258y |— — — — Reserved
GCN10 [R/W] H GCN20 [R/W] B
00025CH 00110010 00010000 — —--0000 PPGO,1,2,3 control
GCN11 [R/W] H B GCN21 [R/W] B
0002604 00110010 00010000 —--0000 PPG4,5,6,7 control
GCN12 [R/W] H GCN22 [R/W] B
0002641 |16110010 00010000 — 0000 PPG8,9,10,11 control
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000268, |— . . PPGDIV [R/W] B
—————— 00

00026C (11111101 11171001 OO XXX PPGO
0002704 PDUTO [W] HW PCNO [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
000274, |FTMR1 [R] H,W PCSR1 [W] H, W

11111111 11121211 XXXXXXXX XXXXXXXX PPG1
000278, |PPUTL WIH.W PCN1 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
00027, |PTMR2 [R] H,W PCSR2 [W] H,W

11111111 11111111 XXXXXXXX XXXXXXXX PPG2
000280, |PPUT2 W] H.W PCN2 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
000284, |PTMR3 [R] HW PCSR3 [W] H,W

11111111 11111111 XXXXXXXX XXXXXXXX G3
000288, PDUT3 [W] H,W PCN3 [R/W] B, H,W PP

XXXXXXXX XXXXXXXX 0000000- 000000-0
00028C,, |PTMR4 [R] H.W PCSR4 [W] H,W

11111111 11111111 XXXXXXXX XXXXXXXX PPG4
000200, |PPYT4 [W] H,W PCN4 [R/W] B, H,W

XXXXXXXX XXXXXXXX 0000000- 000000-0
000294, |PTMR5 [R] H.W PCSR5 [W] H,W

11111111 11111111 XXXXXXXX XXXXXXXX PPG5
000208, |PPYTS [W] H,W PCN5 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
00029C,, |PTMR8 [R] H.W PCSR6 [W] H,W

11111121 11121211 XXXXXXXX XXXXXXXX PPGE
000240, |PPUTE W] H.W PCN6 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
000244, |PTMR7 [R] H,W PCSR7 [W] H,W

11111111 11121111 XXXXXXXX XXXXXXXX PPG7
000248, |PPUT7 W H.W PCN7 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
0002AC,, |PTMR8 [R] HW PCSR8 [W] H,W

11111111 11121111 XXXXXXXX XXXXXXXX PPGS
000280, |FPUT8 W] H.W PCN8 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0
000284, |PTMRI [R] HW PCSR9 [W] H,W

11111111 11111111 XXXXXXXX XXXXXXXX PPGOY
000288,, |PPYTY [W] H,W PCN9 [R/W] B, H,W

XXXXXXXX XXXXXXXX 0000000- 000000-0
00028¢,, |PTMRI1O [R] H.W PCSR10 [W] H,W

11111111 11111111 XXXXXXXX XXXXXXXX PPG10
0002C0,, |PRYTL0 [W] H.W PCN10 [R/W] B, HW

XXXXXXXX XXXXXXXX 0000000- 000000-0

IPCPO [R] W
0002C4x XXXXX[X)](X XXXXXXXX XXXXXXXX XXXXXXXX
0002cg,, |'PCPLIRIW

) 0.9.0.9.90.0.0.9.9.9.0.9.0.9.0.9.9.9.9.9.9.99.9.9.9.9.9.9.9.904 Input Capture 0,1

ICFSO01 [R/W] LSYNSO [R/W] B, [ICS01 [R/W]
0002CCyx |B,H, W — H, W B,H W

------ 00 --000000 00000000
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Address Offset Value / Register Name

+0

+2

+3

Block

0002D0y

IPCP2 [R]W

29,0.0.0.0.0.0.9.9.0.00.0.0.0.9,9.9.9.0.9.9.9.9,9,.9,9,.9,.0,0,0

0002D4y

IPCP3 [R]W

XXXXXXXX XXXXXXXX XXX XXXKK XXXXXXXX

0002D8y

ICFS23 [R/W]
B, H, W

ICS23 [RIW]
B, H, W
00000000

Input Capture 2,3

0002DCh

IPCP4 [R] W

09,0.0.0.0.0.0.9.0.0000009.0.0.0.00.0.9.9,9,9,0,0.9,0,04

0002EOH

IPCP5 [R] W

2.9.9.0.0.0.0.0.9.0.0000009.0.0.0690.9.9.9.9.9.9.9.0.0

0002E4H

ICFS45 [R/W]
B, H, W

ICS45 [RIW]
B, H, W
00000000

Input Capture 4,5

0002E8H

OCCPO [R/W] W

00000000 00000000 00000000 00000000

0002ECH

OCCP1 [RIW] W

00000000 00000000 00000000 00000000

OCFS01 [RIW] B,

OCSHO1[R/W] B,

OCSLO1[R/W]

Output compare 0,1

00000000 00000000 00000000 00000000

0002F0y |H, W H, W B, H, W
------ 11 ---0--00 0000--00
0002F4,, |OCCP2 [RIW] W

0002F8y

OCCP3 [R/W] W

00000000 00000000 00000000 00000000

OCFS23 [R/W] B,

OCSH23[R/W] B,

OCSL23[R/W]

Output compare 2,3

0002FCy [H, W H, W B, H, W
------ 11 ---0--00 0000--00
0003004
to — — — Reserved
00030CH
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MPUCR [R/W] H
000310x | — - 000000-0 ----0100
000314y |— _ — =
000318, |—
00031Cy |— |— |—
000320, |PPVAR [RIW
H OO XXXXXKXX XXXXXXXK XXXXXXXX
DPVSR [R/W] H
000324y |— e 000000
000328, |PEARIRIW
H O IOOCOXEEX XXXXXKXX XXXXKXXK XXXKXXXX
00032Cy |— — DESRIRANI
MPU [S]
PABRO [R/W] W
0003304 (Only the CPU can
XXXHXXXXX XXHXXXHXXK XHXXXXXX xxxxoo[oo/W] access this area)
PACRO [R/W] H
0003344 | — - 000000-0 00000--0
000338, |PABRL [RIW] W
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR1 [R/W] H
00033Cn | — - 000000-0 00000--0
000340, |PABR2 [RIW] W
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR2 [R/W] H
0003444 | — - 000000-0 00000--0
000348, |PABR3 [RIW] W
H OO XXXXXXXX XXXXXXXX XXXX0000
PACR3 [R/W] H
00034Cn | — - 000000-0 00000--0
000350, |PABR4 [R/W] W
H OO XXXXXXXX XXXXXXXX XXXX0000
PACR4 [R/W] H
0003544 | — - 000000-0 00000--0
000358., |PABRS [RIW] W
H OO XXXXXKXX XXXXXXXX XXXX0000
PACRS [R/W] H
00035CH | — - 000000-0 00000--0 MPU [S]
(Only the CPU can
000360 PABRGE [R/W] W access this area)
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR6 [R/W] H
0003644 | — - 000000-0 00000--0
000368, |PABRT [RIW] W
H OGO XXXXXXXX XXXXXXXX XXXX0000
PACR7 [R/W] H
00036CH | — - 000000-0 00000--0
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000370 PABRS [R/IW] W
HE OO XXX XXXXXXXX XXX X0000
PACRS8 [R/W] H
000374y | — - 000000-0 00000--0
000378 PABRI[R/W] W
H OO XXX XXXXXXXX XXX X0000
PACR9 [R/W] H
00037Cn | — - 000000-0 00000--0
000380, |PABR1O0 [RW] W
H OO XXOXOKXXXK XXXXXXXX XXX X0000
PACR10 [R/W] H
0003844 |— - 000000-0 00000--0
000388, |PABRLL[RIW],W
H OO XXOXOKXXXK XXXXXXXX XXX X0000 MPU [S]
00038Cy |— _ PACR11 [R/W] H (Only product mounting MPU
H 000000-0 00000--0 12ch or 16ch)
000390 PABR12 [R/W] W (Only the _CPU can
H OO XXXOKXXXK XXXXXXXX XXX X0000 access this area)
PACR12 [R/W] H
000394y | — - 000000-0 00000--0
000398 PABR13 [R/IW] W
B IO XXXOXXXXK XXXXXXXX XXX X0000
PACR13 [R/W] H
00039CH | — - 000000-0 00000--0
0003A0., |PABRL4 [RIWIW
B IO XXX XXXXXXXX XXX X0000
PACR14 [R/W] H
0003Ady | — - 000000-0 00000--0
0003Ag., |PABRIS [RIW] W
H OO XXX XXXXXXXX XXX X0000
PACR15 [R/W] H
0003ACH | — - 000000-0 00000--0
0003B0y
to — — — Reserved [S]
0003FCq

Document Number: 002-04727 Rev. *B

Page 78 of 174



A
L

CYPRESS

EMBEDDED IN TOMORROW

MB91590 Series

Address Offset Value / Register Name
Address
+0 +1 +2 +3
ICSELO[RW]  |ICSEL1[RMW] :aciEbi[R/W] 'EfSHE';/i[RNV]
0004004 |B,H, W B, H, W __‘____‘_0*1 --l---,-O*l
----- 000 -----000 o0 Ys
ICSELA[R/W] ICSEL5[R/W] ICSELB[R/W] ICSEL7[R/W]
000404y |B,H, W B, H, W B, H, W B,H, W
------- 0 S ----000 -----000
ICSELS[R/W] :zsciEbs[R/W] :BCiEWO[R’W] ICSEL11[R/W]
000408y (B, H, W 00 00 B, H, W Generation and clear
______ 00 0007 00072 ------00 of DMA transfer
ICSELISRIW] | rcauest
ICSEL12[R/W] ICSEL13[R/W] ICSEL14[R/W] B H W *1:MB91F591/2/4/6/7/9
00040Cy (B, H, W B, H, W B, H, W S *2:MB91F59A/B
------ 00 S—) S| »
------- 0
:?():SHEI;;G[R/W] giEby[R/W] :?():SHEI;;S[R/W] CSEL19[RW]
0004104 |’ " =m m Tm B,H W
_______ 02 N, N, v -----000
ICSEL20[R/W]  [ICSEL21[R/W]  |ICSEL22[R/W]
0004144 |B,H, W B, H, W B, H, W —
----- 000 -----00 —----00
ERZR?/:/*[R] ERZR?A';[R] IRPR1H[R] IRPRI1L[R]
0004184 ! L B, H, W B,H, W
00------" 00-----" O O
0000----" 0000----
IRPR2H[R] IRPR2L[R] IRPR3H[R] IRPR3L[R]
00041Cy |B,H, W B, H, W B, H, W B,H, W
00------ 00------ 000000-- 000000--
IRPRAH[R] IRPRAL[R] IRPR5H[R] IRPR5L[R]
B, H W B, H W B, H W B.H W Inte_rrupt request batch read
0004204 *1 *1 *1 *] register
0000---- 0000---- 0000---- o — it
00000 0000002 00000 0002 1:MBOLF591/2/4/6/7/9
*2:MB91F59A/B
IRPR6H[R] IRPR6L[R] IRPR7H[R] IRPR7L[R]
B, H, W B, H, W B, H, W B,H, W
000424+ 00--0---* 000-----" e 0-*
00000---2 0000----2 -0000---2  |-ee- 007
:BRZR%:/*[R] ngR%[R] IRPROHI[R] IRPROL[R]
0004284 LT T 1 B, H, W B,H, W
00------"* 00------" O O
0000----* 0000----"~
IRPR10HI[R] IRPR1O0L[R] IRPR11H[R] IRPR11L[R] Interrupt request batch read
00042Cy |B,H, W B, H, W B, H, W B, H W register
00------ 00------ 00------ 00------ MB91F59A/B only
IRPR1ZH[R] IRPRI12L[R] IRPR13H[R] IRPR13L[R]
0004304 |B, H, W B, H, W B, H.W, B.H W,
A 00memee 000--—--" 00000---" Interrupt request batch read
00000--- 0000000- register
*1:MB91F591/2/4/6/7/9
IRPR14H[R] IRPR14L[R] :3RIT_|R]\'/$H[R] *2:MB91F59A/B
000434 (B, H, W B, H, W 000t — '
00000000 00000000 00002
0004384,
00043C4, — — — Reserved

Document Number: 002-04727 Rev. *B

Page 79 of 174



A

W CYPRESS MB91590 Series
e EMBEDDED IN TOMORROW
Address Address Offset Value / Register Name Block
+0 +1 +2 +3
ICROO [R/W] ICRO1 [R/W] ICRO2 [R/W] ICRO3 [R/W]
0004404 |B,H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR04 [R/W] ICRO5 [R/W] ICR06 [R/W] ICRO7 [R/W]
000444y |B,H, W B,H, W B,H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICRO8 [R/W] ICRO09 [R/W] ICR10 [R/W] ICR11 [R/W]
0004484 |B,H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR12 [R/W] ICR13 [R/W] ICR14 [R/W] ICR15 [R/W]
00044Cy B, H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR16 [R/W] ICR17 [R/W] ICR18 [R/W] ICR19 [R/W]
0004504 [B,H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR20 [R/W] ICR21 [R/W] ICR22 [R/W] ICR23 [R/W]
0004544 B, H, W B, H, W B,H, W B, H, W
---11111 ---11111 ---11111 ---11111 Interrupt controller [S]
ICR24 [R/W] ICR25 [R/W] ICR26 [R/W] ICR27 [R/W] P
0004584 |B,H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR28 [R/W] ICR29 [R/W] ICR30 [R/W] ICR31 [R/W]
00045Cy |B, H, W B, H, W B,H, W B, H,W
---11111 ---11111 ---11111 ---11111
ICR32 [R/W] ICR33 [R/W] ICR34 [R/W] ICR35 [R/W]
0004604 [B,H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR36 [R/W] ICR37 [R/W] ICR38 [R/W] ICR39 [R/W]
000464y (B, H, W B, H, W B,H, W B, H,W
---11111 ---11111 ---11111 ---11111
ICR40 [R/W] ICR41 [R/W] ICR42 [R/W] ICR43 [R/W]
0004684 B, H, W B, H, W B, H, W B, H, W
---11111 ---11111 ---11111 ---11111
ICR44 [R/W] ICR45 [R/W] ICR46 [R/W] ICR47 [R/W]
00046Cy (B, H, W B, H, W B,H, W B, H,W
---11111 ---11111 ---11111 ---11111
0004704
to — — — — Reserved [S]
00047Cy
Reset control [S]
RSTRR [R] RSTCR [R/W] STBCR [R/W] Power consumption control [S]
0004804 (B, H, W B, H, W B, H, W *3 —
XXXX--XX 111----0 000---11 *3: Writing to STBCR by DMA
is disabled
000484y |— — — — Reserved [S]
DIVRO [R/W] DIVR1 [R/W] DIVR2 [R/W]
0004884 |B,H, W B, H, W B,H,W — Clock control [S]
000----- 0001---- 0011----
00048CH |— — — — Reserved [S]
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IORRO[R/W] IORR1[R/W] IORR2[R/W] IORR3[R/W]
0004904 |B, H, W B, H, W B, H, W B, H, W
-0000000 -0000000 -0000000 -0000000
IORRA[R/W] IORR5[R/W] IORR6[R/W] IORR7[R/W]
000494y |B, H, W B, H,W B, H, W B, H, W
-0000000 -0000000 0000000 0000000 DMA transfer request from a
IORRS8[R/W] IORRI[R/W] IORR10[R/W] IORR11[R/W] peripheral [S]
000498, |B, H, W B, H, W B, H, W B, H, W
-0000000 -0000000 -0000000 -0000000
IORR12[R/W] IORR13[R/W] IORR14[R/W] IORR15[R/W]
00049Cy |B, H, W B, H,W B, H, W B, H, W
-0000000 -0000000 -0000000 -0000000
0004A04 |— — — — Reserved
CANPRE [R/W]
0004A44 |B,HW — — — CAN prescaler
—--0000
CPCLR6 [RIW] W
0004A8 111911111 11111111 11111111 11111111
TCDT6 [RIW] W .
0004ACH Free-run timer 6
00000000 00000000 00000000 00000000 MBS1FSOA/B only
TCCSH6 [RIW]  |[TCCSL6 [RIW]
0004B0y |B, H, W B, H, W —
0-----00 -1-00000
0004B4 |— — — |— Reserved
CUCRO [R/W] B,H,W CUTDO [R/W] B,H,W
000488y | " " 0--00 10000000 00000000
CUTRO [R] B,H,W
0004BCH | . 00000000 00000000 00000000 LML
0004C0 |— = — = calibration (Calibration)
0004Ca., |CUCRL [RIW] BHW CUTD1[R/W] B,H,W
A R 0--00 11000011 01010000
CUTRL [R] B,H,W
0004C8y | . 00000000 00000000 00000000
CRTR [RIW] o
ooosccy (s |- - -
01111111 greg
CPCLR7 [RIW] W
0004D0n 141919191 11114111 11111111 11111111
TCDT7 [RIW] W .
0004D4y Free-run timer 7
00000000 00000000 00000000 00000000 MBO1FSOA/E only
TCCSH7 [RIW] |[TCCSL7 [RIW]
0004D8y |B, H, W B, H,W —
0-----00 -1-00000
0004DCy |— — — — Reserved
SCRS [R/W] SMRS [R/W] SSR8 [R/W] ESCRS [R/W]
0004E0y |B,H,W B,H,W B,H,W B,H,W
0--00000 000-0000 0-000011 -0000000 Multi-function serial 8
0004E4. | RDR8/(TDRE)R/W] BHW ™ BGRS [R/W] H,W
A — 0 00000000 00000000 00000000 *1: Byte access is possible
0004E8, |— — — — only for access to lower 8 bits.
FCRI8[R/W]  |FCRO8[R/W]  |FBYTE28[R/W] |FBYTEL8[R/w] |MBI1FS9A/B only
0004ECy |B,H,W B,H,W B,H,W B,H,W
00100 -0000000 00000000 00000000
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SCR9 [R/W] SMR9 [R/W] SSR9 [R/W] ESCR9 [R/W]
0004F0y |B,HW B,H,W B,H,W B,H,W
0--00000 000-0009 0-000011 -0000000 Multi-function serial 9
0004F4, |RDRO/(TDRO)R/W] B,HW ' BGR9 [R/W] H,W
A 0 00000000 00000000 00000000 *1: Byte access is possible
0004F8y |— — — — only for access to lower 8 bits.
FCR19 [R/W] FCRO9 [R/W] FBYTE29 [R/W] |FBYTE19 [R/W] |MBO1FSOA/B only
0004FCy |B,HW B,H,W B,H,W B,H,W
---00100 -0000000 00000000 00000000
0005004
to — — — —
00050CH
CSELR [R/W] CMONR [R] MTMCR [R/W]  |STMCR [R/W]
0005104 |B,HW B,H,W B,H,W B,H,W
001---00 001---00 00001111 0000-111 Clock control [S]
PLLCR [RIW] B,H.W CSTBR [R/W] PTMCR [R/W]
000514y | 11110000‘ ' B,H,W B,HW
-0000000 00------
CPUAR [R/W]
0005184 |— — B,H,W —
0----XXX
00051Cy |— — — — Reserved [S]
CCPSSELR CCPSDIVR
0005204 |[R/W] B,H,W — — [R/W] B,H,W
_______ 0 ~000-000 Clock control 2
CCPLLFBR CCSSFBRO CCSSFBR1
000524y |— [R/W] B,HW [R/W] B,HW [R/W] B,HW
-0000000 --000000 ---00000
CCSSCCRO CCSSCCR1
000528y |— [R/W] B,H,W [RIW] HW
----0000 000----- --------
CCCGRCRO CCCGRCR1 CCCGRCR2
00052Cy |— [R/W] B,HW [R/W] B,HW [R/W] B,HW
00----00 00000000 00000000
CCRTSELR CCPMUCRO CCPMUCR1 Clock control 2
000530 |[R/W] B,H,W — [R/W] B,H,W [R/W] B,H,W
0------0 0-----00 0--00000
000534y |— — — —
000538y |— — — —
00053Cy |— — — —
0005404
to — — — —
00054Cy
EIRRO ENIRO ELVRO External interrupt
0005504 |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W (INTO to INT?) P
XXXXXXXX 00000000 00000000 00000000
EIRR1 ENIR1 ELVR1 External interrupt
000554y |[R/W] B,HW [R/W] B,HW [R/W] B,HW (INT8 10 INT15)p
XXXXXXXX 00000000 00000000 00000000
000558y |— — — —
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WTDR[R/W] H
00055Cw | — - 00000000 00000000
WTCRH WTCRM WTCRL
0005604 |— [RIW] B [R/W] B,H [R/W] B,H
------ 00 00000000 ----00-0
WTBRH WTBRM WTBRL Real-time clock
000564y |— [RIW] B [RIW] B [RIW] B
- XXXXXX XXXXXXXX XXXXXXXX
WTHR WTMR WTSR
0005684 |[R/W] B,H [R/W] B,H [RIW] B —
---00000 --000000 --000000
Clock supervisor
CSVCR
. [R/W] B . - *4: An initial value is different
00056CH -001110- by part number. For details,
-001010-" see the CSVCR register in
chapter "Clock Supervisor"
0005704
to — — — — Reserved
00057Cq
REGSEL
0005804 |[R/W] B,H,W — — — Regulator control
0110011-
LVD5R LVD5F LVD
000584y |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W —
_______ 1 0-100--1 01000--0 Low-power detection
GLVD5R[R/W] GLVD5F[R/W] GLVD[R/W] P
0005884 |B,H,W B,H,W B,H,W —
0-01-0-X 0-0100-X 010000-X
00058Cy |— — — — Reserved
PMUSTR PMUCTLR PWRTMCTL
0005904 |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W —
0-----1X 0-00---- |- 011
PMUINTFO PMUINTF1 PMUINTF2
000594y |[R/W] B,H,W [R/W] B,H,W [R/W] B,H,W — PMU
00000000 00000000 0000----
GSTR[R] GCTLR[R/W]
0005984 |B,H,W B,H,W — —
0------- 0000-111
00059Cy |— — — —
0005A04
to — — — — Reserved
0005FCH
0006004
to — — — — Reserved[S]
00060CH
0006104
to — — — — Reserved[S]
00063CH
0006404
to — — — — Reserved[S]
00064Cy
0006504
to — — — — Reserved[S]
00067Cq
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0006804
to — — — — Reserved[S]
00068Cx
0006904
to — — — — Reserved[S]
0006BCH
0006CO0H
to — — — — Reserved[S]
0006CCh
0006DO0y
to — — — — Reserved
0006FO0y
0006F4  |— — — — Reserved
0006F8y
to — — — — Reserved
00070Cq

BPCCRA[R/W] BPCCRB[R/W] BPCCRCI[R/W]
0007104 (B B B —

00000000 00000000 00000000
000714 BPCTRA[R/W] W

H 100000000 00000000 00000000 00000000 Bus performance counter
000718 BPCTRB[R/W] W
" 100000000 00000000 00000000 00000000

BPCTRC[R/W] W
00071Cx 00000000 00000000 00000000 00000000
0007204
to — — — — Reserved
0007F8y4

BMODR[R]
0007FCy |B,H, W — — — Operation mode

XXXXXXXX
000800y
to — — — — Reserved [S]
00083Cx

FCTLR[R/W] H . FSTR[R/W] B Flash memory
000840w | o 1000 0-0-— |7 |- register [S]
0008444
to — — — — Reserved [S]
0008544

WREN[R/W] H i .

0008584 |— — 00000000 00000000 Wild register [S]
00085CH
to — — — — Reserved [S]
00087Cq
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WRAROO[R/W] W

000880n | XXXXXX XXXXXXXK XXXXX K-

WRDROO[R/W] W

0008BAH |5 XXXXXX XXKKXXKK XXXKKXXX XXXXXKXX

WRARO1[R/W] W

000888y | XXXXXX XXXXXKXK XXXXX K-

WRDRO1[R/W] W

000BBCH |5y X XXXXX XXKKXXKK XXXKKXXX XXKXXKXX

WRARO2[R/W] W

000890w | XXXXXX XXXXXKXK XXXXX K-

WRDRO2[R/W] W

0008941 |5 X XXXXXX XXKKXXKK XXXXKXXX XXKXXKXX

WRARO3[R/W] W

000898y | XXXXXX XXHXKXHXXK XXXXKX -

WRDRO3[R/W] W

00089CH 5 X XX XXX XXKXXKKX XXKXXKXX XXXXXKXX

WRARO4[R/W] W

0008AOW | XXX XXHKXXHXXK XXXXKX -

Wild register [S]
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0008A4H

WRDRO4[R/W] W
XXXXXXXX XXXXXXXX XXXXXXXK XXXXXXXXK

0008A8H

WRARO5[R/W] W
---------- XXXXXX XXXXXXXX XXKXXXXK--

0008ACH

WRDROS5[R/W] W
XXXXXXXK XXXXKXKXK XXXKXXXX XXXXXXXXK

0008B0OH

WRAROG[R/W] W
---------- XXXXXX XXXXXXXX XXXXXX--

0008B4H

WRDRO6[R/W] W
XXXXXXXK XXXXXXKXK XXXXXXXX XXKXXKXXX

0008B8H

WRARO7[R/W] W
---------- XXXXXX XXXXXKXXK XXXXXXK--

0008BCq

WRDRO7[R/W] W
XXXXXXXK XXXKXXXK XXXXXXXK XXXXXKXXX

0008CO0H

WRAROS[R/W] W
---------- XXXXXX XXXXXXXK XXXXXX--

0008C4y

WRDROS[R/W] W
XXXXXXXK XXXXXXXK XXXKXXXK XXXXXXXX

0008C84

WRARO9[R/W] W
---------- XXXXXX XXXXXXXX XXXKXX--

0008CCH

WRDRO9[R/W] W
XXXXXXXX XXXXXXXK XXXXXXXK XXXXXXXX

0008D0x

WRAR10[R/W] W
---------- XXXXXX XXXXXKXK XXKXXX--

0008D4y

WRDR10[R/W] W
XXXXXXXX XXXXXXKXX XKXXXXXXK XXXXXXXXK

0008D8H

WRAR11[R/W] W
---------- XXXXXX XXXXXXXX XXKXXXXK--

0008DCH

WRDR11[R/W] W
XXXXXXXK XXXXKXKXK XXXXXXXX XXXXXXXX

0008EOH

WRARI12[R/W] W
---------- XXXXXX XXXXXKXXK XXXXXXK--

0008E4H

WRDR12[R/W] W
XXXXXXXK XXXKXXXK XXXXXXXK XXKXXKXXXK

OO08ES8H

WRARI13[R/W] W
---------- XXXXXX XXXXKKXXK XXXXXXK--

0008ECH

WRDR13[R/W] W
XXXXXXXK XXXKXXXK XXXXXXXK XXXXXXXXK

0008FO0H

WRAR14[R/W] W
---------- XXXXXX XXXXXXXX XXXXXXK--

0008F4H

WRDR14[R/W] W
XXXXXXXK XXXXXXXK XXXXXXXK XXXXXKXXX

0008F84

WRAR15[R/W] W
---------- XXXXXX XXXXXKXK XXKXXX--

0008FCH

WRDR15[R/W] W
XXXXXXXX XXXXXXXK XKXXXXKXXK XXXXXXXXK

Wild register [S]

0009004
to
000BF8y

Reserved

000BFCH

UER [W] B,H,W

OCDuU
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DCCRO[R/W] W
000C00x |1~ 500 --00--00 00000000 0-000000
DCSRO[R/W] H DTCRO[R/W] H
000C04n | " T 000 00000000 00000000
100C08.. | DSAROIRM] W
H - IXOOOOCK XXXXXXKK XXXXXKXX XXXKKXXX
000C0G.. | DDAROIRIW] W
H[XXOOCKXXK XXXXXKXX XXXXKXXK XXKXXXXX
DCCRI[R/W] W
000C104 |1~ 500 --00--00 00000000 0-000000
DCSRI[R/W] H DTCR1[R/W] H
000C14n 1o 000 00000000 00000000
000C15.. |DSARLIRM] W
H - IXXOOCCKXK XXXXXXKK XXXXXKKX XXXKKXXX
000C1G.. | DDARI[RIW] W
H[XOOCCOKK XXXXXKXX XXXKXXXK XXKXXXXX
DCCR2[R/W] W
000C204 |1~ 6500 --00--00 00000000 0-000000
DCSR2[R/W] H DTCR2[R/W] H
000C24w | . 000 00000000 00000000
DMA controller [S]
000G, |DSARZIRM] W
H - IXOOOCKXK XXXXXXKK XXXXXKKXX XXXXKXXX
DDAR2[R/W] W
000C2CH |y Y XXXXX XXXKXXXX XXXXXXXK XXXXXXXX
DCCR3[RIW] W
000C304 |1 " 500 --00--00 00000000 0-000000
DCSR3[R/W] H DTCR3[RW] H
000C34n | 000 00000000 00000000
000C35.. | DSARSIRM] W
H - IXOOOOCK XXXXXXKK XXXXXKXX XXXKKXXX
000CaC.. |PDARBIRI] W
HIXXOOCKOEE XXXXXKXX XXXXKXXK XXKXXXXX
DCCRA[R/W] W
000C404 |1~ 500 --00--00 00000000 0-000000
DCSRA[R/W] H DTCRA[R/W] H
000C44w 1 000 00000000 00000000
000C45.. | DSARAIRM] W
H - IXXOOECKXX XXXXXXKK XXXXXKKXX XXXXKXXX
000C4G.. | DDARA[RW] W
H[XOOCCORKK XXXXXKXX XXXKXXXX XXXXXXXX
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DCCRB[R/W] W
000C504 |~ 500 --00--00 00000000 0-000000
DCSR5[R/W] H DTCR5[R/W] H
000C54n 1o 000 00000000 00000000
000C5s.. | DSARBIRM] W
H XXX XXXXXXKK XXXXXKKX XXXXKXXX
000C5G.. | DDARSIRIW] W
HIXOOCOXK XXXXXXKX XXXXKKXX XXXKXXXX
DCCR6[R/W] W
000C60H |1~ 500 --00--00 00000000 0-000000
DCSR6[R/W] H DTCR6[R/W] H
000C64n 1o . 000 00000000 00000000
000C68.. | DSARBIRM] W
H - [XOOOOCKXK XXXXXXKK XXXXKKXX XXXKXXXX
000C6G.. | DDARGIRIW] W
H[XOOOCOK XXXXXKXX XXXXKXXX XXKXXXXX
DCCR7[RIW] W
000C70n |1_"_600 --00--00 00000000 0-000000
DCSR7[R/W] H DTCR7[RW] H
000C 74w | . 000 00000000 00000000
000C75.. |DSARTIRIW] W
H - [XOOOOCKX XXXXXXXK XXXXXKKX XXXXKKXXX
DDAR7[R/W] W
000CTCH |5} X XXXXX XXXKKXXX XXKXXXXX XXXXXXXX DMA controller [S]
DCCRB[RIW] W
000C80x |~ 500 --00--00 00000000 0-000000
DCSR8[R/W] H DTCRS[R/W] H
000C84n 1o T 000 00000000 00000000
00Css.. | DSARBIRM] W
H XXX XXXXXXKK XXXXXKKX XXXXKXXX
000CacC.. |DDARBIRIW] W
HIXOOCXK XXXXXKKX XXXXKXXX XXXXXXXX
DCCRO[R/W] W
000C0 |1~ 500 --00--00 00000000 0-000000
DCSRO[R/W] H DTCRO[R/W] H
000CMw 1o T 000 00000000 00000000
000Cgs.. | DSARSIRM] W
H - [XOOOOCKXX XXXXXXKK XXXXXKXX XXXKXXXX
000CoG.. | DDARSRIW] W
H[XOOOCOKK XXXXXKXX XXXXKXXX XXKXXXXX
DCCRI0[R/W] W
000CADk |1_"__600 --00--00 00000000 0-000000
DCSR10[R/W] H DTCRI0[R/W] H
000CA4w 1o . 000 00000000 00000000
500CAG.. | DSARI0RMW] W
HIXXOOOOOK XXKXXXXK XXXXXXKK XXXXKKXXX
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J00CAC.. |DDARIORMW] W
H XX XXXXXXXK XXXXXXKK XXXXKKXX
DCCRIL[R/W] W
000CBOx |(_"_ 500 --00--00 00000000 0-000000
DCSRI1[R/W] H DTCRIL[RW] H
000CB4w 1o 000 00000000 00000000
100CEE. |DPSARLLIR] W
HIXXOXOOCK XXKXXXXK XXXXXXKK XXXXXKXX
DDARIL[R/W] W
000CBCH |3} Y XXXXX XXXKKXXX XXKXXXXX XXXXXXXX
DCCR12[RW] W
000CCOH |~ 500 --00--00 00000000 0-000000
DCSR12[R/W] H DTCR12[RW] H
000CC4n 1o " 000 00000000 00000000
00cCa. |DSARLZIRW W
H[XOOOCOKK XXXXXKXX XXXKKXXX XXKXXXXX
000CCG. |[DDARIZIRIW W
H IO XXXXKXXX XXKKXXXX XXXXXXXX
DCCRI3[RIW] W
000CDO |1~ "900 --00--00 00000000 0-000000
DCSR13[R/W] H DTCR13[RW] H
OOOCD4H O ____________ 000 00000000 00000000 DMA ContrO"er [S]
000CDg.. |DSARI3RIW] W
HIXOOCOXK XXXXXKKX XXXXKXXX XXXKXXXX
500CDG.. |[PDARIIRW] W
H XX XXXXXKXX XXXKKXXX XXKXXXXX
DCCRI4[RIW] W
000CEDx |1_" 500 --00--00 00000000 0-000000
DCSR14[R/W] H DTCRI4[RW] H
000CE4w 1o . 000 00000000 00000000
000CES. |DSARLAIRIW] W
HIXXOOOOOEK XXKXXXXK XXXXXXKK XXXXXKXXX
DDAR1A[R/W] W
000CECH |5 Y XXXXX XXXXXXXX XXKXXXXX XXXXXXXX
DCCRIS[RIW] W
000CFOH 14_~ 600 --00--00 00000000 0-000000
DCSR15[R/W] H DTCR15[R/W] H
000CF4w 1o " 000 00000000 00000000
000Crs. |DSARISRW] W
HIXOOOOOOOC XXXRKXXX XXKXXXXX XXXXXXKXX
000CEC.. | DDARISIRAW] W
H XN XXKXXXXK XXXXXXXK XXXXXKXX
000D00x
to — — — — Reserved [S]
000DFOy,
000DF4y |— — g_'f‘_'ff_'g[R’W] B '_?f'i\l’ﬁ[lR’W] B
DMA controller [S]
f— ([))MACR[RNV]OW
000DFCy |— |— |— |— Reserved [S]
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DDROO[R/W] DDRO1[R/W] DDRO2[R/W] DDRO3[R/W]
000EOOy |B,H,W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
DDRO4[R/W] DDRO5[R/W] DDRO6[R/W] DDRO7[R/W]
000EO44 |B,H,W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
DDRO8[R/W] DDRO9[R/W] DDR10[R/W] DDR11[R/W]
000EO84 |B,H,W B,HW B,HW B,HW
00000000 00000000 00000000 00000000 Data direction
DDR12[R/W] DDR13[R/W] register
000EOCy |B,H,W B,HW — —
00000000 00-00000
DDRA[R/W] DDRB[R/W] DDRCI[R/W] DDRDI[R/W]
000E104 |B,HW B,HW B,HW B,HW
000000-- 000000-- 000000-- 000000--
DDRE[R/W] DDRF[R/W] DDRG[R/W] DDRH[R/W]
000E144 |B,HW B,HW B,HW B,HW
000000-- 000000-- 00000000 ----0---
000E18y4
to — — — — Reserved
000E1CH
PFROO[R/W] PFRO1[R/W] PFRO2[R/W] PFRO3[R/W]
000E204 |B,H,W B,HW B,HW B,HW
00000000 00000000 00000000 00000000
PFRO4[R/W] PFRO5[R/W] PFRO6[R/W] PFRO7[R/W]
000E24y |B,HW B,H,W B,H,W B,HW
00000000 -0000000 00000000 00000000
PFRO8[R/W] PFRO9[R/W] PFR10[R/W] PFR11[R/W]
000E28, |B,H,W B,HW B,HW B,HW
00000000 0-000000 00000000 00000000 Port function register
PFR12[R/W] PFR13[R/W] 9
000E2CH |B,H,W B,HW — —
0-000000 ---00000
PFRA[R/W] PFRB[R/W] PFRC[R/W] PFRD[R/W]
000E304 |B,HW B,HW B,HW B,HW
------------------------ 000000--
PFRE[R/W] PFRF[R/W] PFRGIR/W] PFRH[R/W]
000E34y |B,HW B,HW B,HW B,HW
000000-- 000000-- 00000---  |----—---
000E38y
to — — — — Reserved
000E3Ch
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PDDROO[R] PDDROL[R] PDDRO2[R] PDDRO3[R]
000E40y |B,H,W B,H,W B,H,W B,H,W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PDDRO4[R] PDDRO5[R] PDDRO6[R] PDDRO7[R]
000E44y |B,H,W B,H,W B.H.W B.H.W
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PDDROS[R] PDDRO9[R] PDDR10[R] PDDR11[R]
000E48y |B,H,W B,H,W B,H,W B,H,W data di 4 rea
XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX Input data direct read register
PDDR12[R] PDDR13[R]
000E4Cy |B,H,W B,H.W — —
XXXXXXXX XX-XXXXX
000E50.. |PPDRAIR] B,H,W [PDDRB[R] B,H,W [PDDRCIR] B,H,W [PDDRDIR] B,H,W
H o OO - XXXXX X XXXXXK-- XXXXX K-
000E54. |PPDREIR] BH,W [PDDRFIR] B,H,W [PDDRGIR] B,H,W [PDDRHIR] B,H,W
H o XXX~ XXXXXK-- XXXXXXXX e Xoee
000E584,
to — — — — Reserved
000E5CH
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epFrooRW]  [EFPROMRMWI leprrosiRv]  (EPFROSIRMW]
000E60n |B,H,W __’__0’000*1 B,HW B,H,W
00000000 00000000 ---00000 ---00000
EPFRO4[R/W] EPFRO5[R/W] EPFRO6[R/W] EPFRO7[R/W]
000E644 |B,HW B,H,W B,H,W B,H,W
---00000 ---00000 ---00000 ---00000
EPFRO8[R/W] EPFRO9[R/W] EPFR10[R/W] EPFR11[R/W]
000E684 |B,HW B,H,W B,H,W B,H,W
---00000 ---00000 -0000000 --000000
EPFR12[R/W] EPFR13[R/W] EPFR14[R/W] EPFR15[R/W]
000E6CH |B,HW B,H,W B,H,W B,H,W
--000000 --000000 --000000 -0000000
EPFR16[R/W] EPFR17[R/W] EPFR18[R/W] EPFR19[R/W]
000E704 |B,HW B,H,W B,H,W B,H,W
00000000 00000000 10000000 11111111
EPFR20[R/W] EPFR21[R/W] EPFR22[R/W] EPFR23[R/W]
000E744 |B,HW B,H,W B,H,W B,H,W
-1111111 00000000 00000000 00000000
EPFR24[R/W] EPFR25[R/W] EPFR26[R/W] EPFR27[R/W]
R o - B function regiter
----- 000 -----000 ----0000 ---00000
*1:MB91F591/2/4/6/7/9
EPFR28[R/W] EPFR29[R/W] EPFR30[R/W] EPFR31[R/W] +2-MBO1F59A/B
000E7Cx |B,HW B,H,W B,H,W B,H,W '
------ 00 00000000 00000000 00000000
EPFR32[R/W] EPFR33[R/W] EPFR34[R/W] EPFR35[R/W]
000E804 |B,HW B,H,W B,H,W B,H,W
00000000 ---00000 ---00000 ---00000
EPFR36[R/W] EPFR37[R/W] EPFR38[R/W] EPFR39[R/W]
0O00E844 |B,HW B,H,W B,H,W B,H,W
---00000 00000000 ---00000 00000000
EPFR40[R/W] EPFR41[R/W] EPFR42[R/W] EPFR43[R/W]
O00OE884 |B,H,W B,H,W B,H,W B,H,W
--000000 |- 000 |- 00 00000000
EPFR44[R/W] EPFR45[R/W] EPFR46[R/W] EPFR47[R/W]
000E8CH |B,HW B,H,W B,H,W B,H,W
00000000 00000000 --000000 |- 0
EPFR48[R/W]  |EPFR49[R/W]  |EPFR50[R/W]  [EPFR51[R/W]
000E90y (B,H,W B,H,W B,H,W B,H,W
00000000 00000000 00000000 ---00000
EPFR52[R/W]  |EPFR53[R/W]  |EPFR54[R/W]  [EPFR55[R/W]
000E94y (B,H,W B,H,W B,H,W B,H,W
----- 000 ---00000 ----0000 ------01
EPFR56[R/W] EPFR57[R/W] EPFR58[R/W] Extended port
000E98, |B,HW B,H,W B,H,W — function register
--000000 --000000 ----0000 MB91F59A/B only
000ESCyH |— — — — Reserved
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PPCROO[R/W]  |PPCRO1[R/W] |PPCRO2[R/W]  |PPCRO3[R/W]
000EAOy |B,HW B,HW B,HW B,HW
11111111 11111111 11111111 11111111
PPCRO4[R/W]  |PPCRO5[R/W]  |PPCRO6[R/W]  |PPCRO7[R/W]
000EA4y |BHW B,HW B,HW B,HW
11111111 11111111 11111111 11111111
PPCROS[R/W]  |PPCRO9[R/W] |PPCRIO[R/W] |PPCRI1[R/W]
000EAS8, |B,HW B,HW B,HW B,HW
11111111 11111111 11111111 11111111 Port pull-up/down control
PPCR12[R/W]  |PPCR13[R/W] register
000EACH |B,HW B,HW — —
11111111 11-11111
PPCRA[R/W] PPCRB[R/W] PPCRC[R/W] PPCRD[R/W]
000EBOy (B,H,W B,H,W B,H,W B,H,W
111111-- 111111-- 111111-- 111111--
PPCRE[R/W] PPCRF[R/W] PPCRG[R/W] PPCRH[R/W]
000EB4y (B,H,W B,H,W B,H,W B,H,W
111111-- 111111-- 11111111 e
000EB8y
to — — — — Reserved
000EBCH
PPEROO[R/W]  |PPERO1[R/W]  |PPERO2[R/W]  |PPERO3[R/W]
000ECO. (B,H,W B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000
PPERO4[R/W]  |PPEROS[R/W]  |PPERO6[R/W]  [PPERO7[R/W]
000EC4y |B,H,W B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000
PPEROS[R/W]  |PPERO9[R/W]  |PPER10[R/W]  |PPER11[R/W]
000EC8. (B,H,W B,H,W B,H,W B,H,W
00000000 00000000 00000000 00000000 Port pull-up/down enable
PPER12[R/W] PPER13[R/W] register
000ECCy |B,H,W B,H,W — —
00000000 00-00000
PPERA[R/W] PPERB[R/W| PPERC[R/W] PPERDI[R/W]
000EDO (B,H,W B,H,W B,H,W B,H,W
000000-- 000000-- 000000-- 000000--
PPERE[R/W] PPERF[R/W] PPERG[R/W| PPERH[R/W]
000ED4y |B,HW B,HW B,HW B,HW
000000-- 000000-- 00000000 ----0---
000ED8yH
to — — — — Reserved
000EDCH
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PILROO[R/W] PILRO1[R/W] PILRO2[R/W] PILRO3[R/W]
000EEOy |B,HW B,H,W B,H,W B,H,W
11111111 11111111 11111111 11111111
PILRO4[R/W] PILRO5[R/W] PILROG[R/W] PILRO7[R/W]
O0OEE4y |B,HW B,H,W B,H,W B,H,W
11111111 11111111 11111111 11111111
PILROS[R/W] PILRO9[R/W] PILR10[R/W] PILR11[R/W]
O0OEES8y |B,HW B,H,W B,H,W B,H,W
11111111 11111111 11111111 11111111 Port input level selection
PILR12[R/W] PILR13[R/W] register
O00EECH |B,H,W B,H,W — —
11111111 11-11111
PILRA[R/W] PILRB[R/W] PILRC[R/W] PILRD[R/W]
000EFOy |B,HW B,H,W B,H,W B,H,W
111111-- 111111-- 111111-- 111111--
PILRE[R/W] PILRF[R/W] PILRG[R/W] PILRH[R/W]
000EF4y |B,HW B,H,W B,H,W B,H,W
111111 -- 111111 -- 11111111 -—--1---
000EF8H
to — — — — Reserved
O0OEFCH
000F00, |— — — —
EPILRO6[R/W]  |EPILRO7[R/W]
O00F04y |— — B,H,W B,H,W
00000000 00000000
EPILROS[R/W]  |EPILRO9[R/W]  |EPILR10[R/W]  |EPILR11[R/W]
000F08y |B,H,W B,HW B,HW B,HW Extended Port input level
00000000 00000000 00000000 00000000 selection register
EPILR12[R/W]  |EPILR13[R/W]
000FOCy |B,HW B,H,W — —
00000000 00-00000
000F10y |— — — —
000F14y |— — — —
000F18y4
to — — — — Reserved
000F1Ch
000F20, |— — — —
PODRO6[R/W]  |PODRO7[R/W]
000F24y |— — B,H,W B,H,W
00000000 00000000
PODRO8[R/W]  |PODRO9[R/W]  [PODR10O[R/W]  [PODRI11[R/W]
000F28 |B,H,W B,H,W B,H,W B,H,W dri :
00000000 00000000 00000000 00000000 Part output drive register
PODR12[R/W]  |PODR13[R/W]
000F2Cy |B,HW B,H,W — —
00000000 00-00000
000F30, |— — — —
000F34y |— — — —
EPODRO6[R/W] |[EPODRO7[R/W] |EPODROS[R/W]
000F38y |B,H,W B,H,W B,H,W —
00000000 00000000 00000000 Extended Port output drive
EPODRGD EPODRGF register
000F3Cy |[R/W]B,H,W [R/W]B,H,W — —
----1010 --101010
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PORTEN [R/W]
000F40y4 |B,HW — — — Port input enable register
------- 0
000F 44y
to — — — — Reserved
000F4Ch
GPLLCR[R/W] PTIMCR[R/W] PEDIVCR[R/W]
000F50y |— B,H,W B,H,W B,H,W
0------0 1111 -000-000
PDIVCR[R/W] SDIVCRO[R/W]  |SDIVCR1[R/W]
000F54y |— B,H,W B,H,W B,H,W
-0000000 --000000 ---00000
SSSCRO[R/W] SSSCRI1[R/W]
000F58y |— B,H,W H,W
----0000 [0]0]o S———
PGRCRO[R/W] |[PGRCR1[R/W] |PGRCR2[R/W] |GDC control register
000F5CH |— B,H,W B,H,W B,H,W
00----00 00000000 00000000
SGRCRO[R/W]  |SGRCRI1[R/W] [SGRCR2[R/W]
000F60y |— B,H,W B,H,W B,H,W
00----00 00000000 00000000
GDCCRIR/W] GDCTRGR GDCSWPR
[RIW] [RIW]
000F64y |— B,H,W
--000001 B,H,W B,H,W
0000--00 ---00101
000F684
to — — — — Reserved
000F6CH
RCRHO[W] RCRLO[W] UDCRHO[R] UDCRLO[R]
000F70y [H,W B,H,W H,W B,H,W /d
XXXXXXXX XXXXXXXX 00000000 00000000 fﬂ% gi"gg‘g‘;‘;‘é”é% 0
000F74,, |CCROIR/W] B,H . CSRO[R/W] B y
H 100000000 -0001000 00000000
000F 78y
to — — — — Reserved
000F7Chx
RCRH1[W] RCRL1[W] UDCRH1[R] UDCRL1[R]
000F80y [H,W B,H,W H,W B,H,W i
XXXXXXXX XXXXXXXX 00000000 00000000 |\U/|% 92‘;";‘9;‘;;”:)% 1
000F84, |CCRLR/W]BH . CSR1[R/W] B y
H 100000000 -0001000 00000000
000F88y
to — — — — Reserved
000F9CH
CPCLR2 [R/W] W
000FAOH 111111191 11111111 11111111 11111111
000FA4, |TCPT2 [RIW] W
H 100000000 00000000 00000000 00000000 Free-run timer 2
TCCSH2 [R/IW]  |TCCSL2 [R/W]
000FA8y |B, H, W B, H, W —
0-----00 -1-00000
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CPCLR3 [R/W] W
O00FACH 119111111 11111111 11111111 11111111
000FBO, |TCDT3 [RW] W
H 100000000 00000000 00000000 00000000 Free-run timer 3
TCCSH3 [R/W] |TCCSL3 [R/W]
000FB4y |B, H, W B, H, W —
0-----00 -1-00000
CPCLR4 [R/IW] W
000FB8n 111911111 11111111 11111111 11111111
TCDT4 [RIW] W .
000FBCH Free-run timer 4
00000000 00000000 00000000 00000000 MB91F59A/B only
TCCSH4 [R/IW]  |TCCSL4 [R/W]
000FCOy |B, H, W B, H, W —
0-----00 -1-00000
CPCLR5 [R/W] W
000FC44 111911111 11111111 11111111 11111111
TCDT5 [RIW] W .
000FC84 Free-run timer 5
00000000 00000000 00000000 00000000 MBOLF59A/B only
TCCSH5 [R/W]  [TCCSLS5 [R/W]
000FCCy |B, H, W B, H, W —
0-----00 -1-00000
000FDO. |'PCP6 [RIW
HEIXOOOOOOOK XXX XXXXXXKX XXXXX XXX
IPCP7 [R] W
0O00FDA4 Input capture 6,7
XXXXXXXK XXXKXXXX XXXXXXKX >E>S<>$>,\<I>;>1<XF>2</W +1-MBO1F59L/5/4/6/7/9
ICFS67 [R/W] B HW [RMWT 67 [RIW] *2:MB91F59A/B
000FD8y |B, H, W — 00 B, H, W
------ 00 000000 00000000
IPCP8 [R] W
000FDCH |3 ) X XXKXXX XXXKKXXX XXKXXXXX XXXXXXXX
IPCP9 [R] W
OOOFEOH Input Capture 8,9
XXXXXXXX XXXKXKXXK XXXXXXXK XXXXXXXX MBILF59A/B only
ICFS89 [R/W] ICS89 [R/W]
000FE4y (B, H, W — — B, H, W
------ 00 00000000
000FEs, |'lPCP10[RIW
H OO XXXXXXKK XXXXXXXK XXX XXXXX
IPCP11 [R] W
O00FECH |3 Y XXXXX XXXKXXXX XXKXXXXKX XXXXXXXX Input Capture 10,11
MB91F59A/B only
ICFS1011 [R/W] ICS1011 [R/W]
000FFOy |[B, H, W — — B, H, W
------ 00 00000000
RCRH2[W] RCRL2[W] UDCRHZ2[R] UDCRL2[R]
000FF4y |H,W B,H,W H,W B,H,W /d
XXXXXXXX XXXXXXXX 00000000 00000000 |\U/|% 9;";";‘9‘;3;”;% 2
000FFs., |CCR2[R/W]B,H - CSR2[R/W] B y
H 100000000 -0001000 00000000
000FFCy |— — — — Reserved
SACR [R/W] PICD [R/W] Synchronous/asynchronous
001000+ |BH,W BHW - - sv)\//itchin controly
------- 0 ---0011 9
001004y
to — — — — Reserved
00103CH
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SGDERORW] |55 cRro[RMW] BH,W
001040+ | — B,H,W ~0000-0- 000--000
00000000
SGAROIRM] B.HW SGFRO[RMW]  |SGNRO[R/W]
001044+ 190000000 00000000 B,H,W B,H,W
00000000 00000000 Sound generator 0
SGTCRORM]  [SGIDRORM] |50 croimm] B.H.W
001048 |B,H,W B,H,W 00000000 11111111
00000000 00000000
SGDMARO[W] B,H,W
00104C+ 10000000 00000000 00000000 00000000
001050,
to — — — — Reserved
00105C
SGDERI[RW]  |\s5cRr1[RW] BHW
001060+ | — B,H,W -0000-0- 000--000
00000000
SGARLIRM] B.AW SGFRI[RW]  |SGNRI[R/W]
001064+ 190000000 00000000 B,H,W B,H,W
00000000 00000000 Sound generator 1
SGTCRIRM]  [SGIDRIRM]  |scocrimm] 84w
001068y |B,H,W B,H,W 00000000 11111111
00000000 00000000
00106C.. | SGCDMARLIW] BHW
H|00000000 00000000 00000000 00000000
0010705
to — — — — Reserved
00107C
SCGDERZRW] |55 cRo[RW] B H.W
001080+ | — B,H,W ~0000-0- 000--000
00000000
SGARZIRM] B.HW SGFR2[RMW]  |SGNR2[R/W]
001084+ 190000000 00000000 B,H,W B,H,W
00000000 00000000 Sound generator 2
SGTCR2RMW]  [SGIDRZIRM]  |scncraimm] B.H.W
0010884 |B,H.W B,H,W 00000000 11111111
00000000 00000000
SGDMARZ[W] B,H,W
00108C+ 110000000 00000000 00000000 00000000
001090,
to — — — — Reserved
00109C
SGDERS[RW]  |55cRr3[R/W] B.HW
0010A0w | — B,H,W -0000-0- 000--000
00000000
SGARSIRM] B.AW SGFR3[RW]  |SGNR3[R/W]
0010A44 155000000 00000000 B,H,W B,H,W
00000000 00000000 Sound generator 3
SGTCRARMW]  [SGIDRIRM]  |soocramm] 84w
0010A8y |B,H,W B,H,W 00000000 11111111
00000000 00000000
SGDMAR3[W] B,H,W
0010ACH 190000000 00000000 00000000 00000000
0010B0s,
to — — — — Reserved
0010BCh,
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SCGDERARW] |55 cRaRW] B H.W
0010C0H | — B.H,W -0000-0- 000--000
00000000

SGARARMW] B.HW SGFRA[R/W] SGNRA[R/W]

0010C44 190000000 00000000 B,H,W B,H,W
00000000 00000000 Sound generator 4

SGTCRAIRM]  [SGIDRARM]  |gcocramm B.HW
0010C8y |B,H,W B.H,W 00000000 11111111

00000000 00000000

SGDMARA4[W] B,H,W
0010CCH 176000000 00000000 V0000000 00000000
0010D0y
to — — — — Reserved
00112Cx

CRCCR[R/W]
001130y |— — — B,H,W
-0000000

CRCINIT[R/W] B,H,W . .
001134n 19991111 1121211 1111111 1111111 gz(r:a":‘igtr:‘met'c
001138.. |CRCINIR/W] B,HW P

H 100000000 00000000 00000000 00000000

CRCR[R] B,H,W
00113Cw 11191117 1111911 1111111 1111111
0011404,
to — — — — Reserved
0013FCh
0014004
to — — — — Reserved (3KB)
001FFCy
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002000, |CTRLRO [RIW] B,HW STATRO[R/W] B,H,W
A F— 000-0001 e 00000000
ERRCNTO BTRO[R/W] B,H,W
002004y [R] B,H,W -0100011 00000001
00000000 00000000
INTRO
0020084 |[R] B,H,W TESTROIRM B.HW
00000000 00000000
BRPERO
00200Cy |[R/W] B,H,W —
------------ 0000
IFAICREQO IFICMSKO
0020104 |[R/W] B,H,W [R/W] B,H,W
0------- ooooooo01r e 00000000
IFIMSK20 IFIMSK10
0020144 |[R/W] B,H,W [R/W] B,H,W
11-11111 11111111 11111111 11111211
IF1IARB20 IF1IARB10
0020184 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IFIMCTRO
00201Cy |[R/W] B,H,W —
00000000 0---0000 CANO
IF1IDTAL0 IFIDTA20[R/W] B,H,W (64msQ)
002020y [RIW] B,H,W 00000000 00000000
00000000 00000000
IF1IDTB10 IF1DTB20
002024y |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
0020284,
00202C4, Reserved
0020304, .
0020344 Reserved (IF1 data mirror)
0020384,
00203C4, Reserved
IF2CREQO IF2CMSKO
0020404 ([R/W] B,H,W [R/W] B,H,W
0------- 0ooooooo01r e 00000000
IF2MSK20 IF2MSK10
002044y |[R/W] B,H,W [R/W] B,H,W
11-11111 11111111 11111121 11111111
IF2ARB20 IF2ARB10
0020484 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IF2MCTRO
00204Cy |[R/W] B,HW —
00000000 0---0000
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IF2DTA10 IF2DTA20

0020504 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IF2DTB10 IF2DTB20

0020544 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000

0020584,

00205C4, Reserved

002060y, .

00206444 Reserved (IF2 data mirror)

0020684

to Reserved

00207Cq
TREQR20 TREQR10

0020804 |[R] B,H,.W [R] B,H,W
00000000 00000000 00000000 00000000
TREQR40 TREQR30

002084y |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

002088y |— —

00208CH |— —
NEWDT20 NEWDT10

0020904 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000 CANO
NEWDT40 NEWDT30 (64msg)

002094y |[R] B,H,W [RIB,H.W
00000000 00000000 00000000 00000000

002098y |— —

00209Cy |— —
INTPND20 INTPND10

0020A04 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000
INTPND40 INTPND30

0020A44 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

0020A8 yy |— —

0020ACy |— —
MSGVAL20 MSGVAL10

0020BO4 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000
MSGVAL40 MSGVAL30

0020B44 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

0020B8y |— —

0020BCy |— —

0020CO0x

to Reserved

0020FCy
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CTRLR1

002100y |[R/W] B,H,W f_T_/_*_T__ROl([)gQgV(])(%H’W
-------- 000-0001
ERRCNT1 BTR1[R/W] B,HW

0021044 |[R] B,H,W -0100011 00000001
00000000 00000000
INTR1

002108y |[R] B,H,W _T_'_E__S__T_R;(Eg(%\’(])_'?'H'W
00000000 00000000
BRPER1

00210Cy |[R/W] B,HW —
------------ 0000
IFICREQ1 IF1ICMSK1

0021104 |[R/W] B,H,W [R/W] B,H,W
0------- ooooooolr e 00000000
IFIMSK21 IFIMSK11

002114y |[R/W] B,H,W [R/W] B,H,W
11-11111 11111111 11111111 11121111
IF1IARB21 IF1IARB11

002118y |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IFIMCTR1

00211Cy |[R/W] B,H,W — CAN1L
00000000 0---0000 (32msg)
IFIDTAl11 IF1IDTA21

0021204 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IF1IDTB11 IF1DTB21

0021244 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000

0021284,

00212C,, Reserved

0021304, .

00213444 Reserved (IF1 data mirror)

002138y,

00213Cy Reserved
IF2CREQ1 IF2CMSK1

0021404 |[R/W] B,H,W [R/W] B,H,W
0------- ooooooo01r e 00000000
IF2MSK21 IF2MSK11

002144y |[RIW] B,H,W [R/W] B,H,W
11-11111 11111111 11111111 11111111
IF2ARB21 IF2ARB11

002148 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
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IF2MCTR1

00214Cy |[R/W] B,H,W —
00000000 0---0000
IF2DTAl1l IF2DTA21

0021504 |[R/W] B,HW [R/W] B,H,W
00000000 00000000 00000000 00000000
IF2DTB11 IF2DTB21

0021544 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000

885122’; Reserved

885122: Reserved (IF2 data mirror)

0021684

to Reserved

00217Cq
TREQR21 TREQRI11

0021804 |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

002184y |— —

002188, |— — CANL

00218Cy |— — (32msg)
NEWDT21 NEWDT11

0021904 |[R] B,H,W [R] B,HW
00000000 00000000 00000000 00000000

002194y |— —

002198, |— —

00219Cy |— —
INTPND21 INTPND11

0021A04 |[R]B,H,W [R] B,HW
00000000 00000000 00000000 00000000

0021A4y |— —

0021A84 |— —

0021ACH |— —
MSGVAL21 MSGVAL11

0021B0Oy |[R] B,H,W [R] B,H,W
00000000 00000000 00000000 00000000

0021B4y |— —

0021B8y |— _

0021BCy |— —

0021CO0y

to Reserved

0021FCy
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CTRLR2
0022004 |[R/W] B,H,W STATRARIN SLW
-------- 000-0001
002204, |ERRCNT2[R] B,HW BTR2[R/W] B,H,W
H 100000000 00000000 -0100011 00000001
002208, |INTR2[R] BH,W TESTR2[R/W] B,H,W
H 100000000 00000000 |- X00000--
BRPER2
00220Cy |[R/W] B,H,W —
------------ 0000
002210, |IFLCREQ2[R/W] B,HW IF1ICMSK2[R/W] B,H,W
L o — 00000001 e 00000000
IFIMSK22 IFIMSK12
002214y |[R/W] B,H,W [R/W] B,H,W
11-11111 11111111 11111111 11111111
IF1ARB22 IF1ARB12
002218y |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
IFIMCTR2[R/W] B,H,W
00221Cx 140000000 0---0000 -
IF1DTA12 IF1DTA22
0022204 |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000 C:QNZ
IFIDTB12 IFIDTB22 (32msg)
002224y |[R/W] B,H,W [R/W] B,H,W
00000000 00000000 00000000 00000000
002228 4,
00222C4, Reserved
002230 4, .
0022344 Reserved (IF1 data mirror)
0022384,
00223Cy, Reserved
002240, |\F2CREQ2[R/W] B,HW IF2CMSK2[R/W] B,H,W

0------- 00000001

........ 00000000

0022444

IF2MSK22
[R/W] B,H,W
11-11117 11111111

IF2MSK12[R/W] B,H,W
11111111 11111111

0022484

IF2ARB22[R/W] B,H,W
00000000 00000000

IF2ARB12[R/W] B,H,W
00000000 00000000

00224Cq

IF2MCTR2[R/W] B,H,W
00000000 0---0000

IF2DTA12[R/W] B,H,W

IF2DTA22[R/W] B,H,W

002250 100000000 00000000 00000000 00000000
002254 |F2DTBI2IRI] BH.W IF2DTB22[RIW] B.HW
H 100000000 00000000 00000000 00000000
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88552(8:: Reserved
883322: Reserved (IF2 data mirror)
0022684
to Reserved
00227Cq
002280, |TREQR22[R] B,HW TREQR12[R] B,H,W
00000000 00000000 00000000 00000000
002284y |— —
0022884 |— —
00228CH |— —
002200, [NEWDT22[R] B,HW NEWDT12[R] B,H,W
00000000 00000000 00000000 00000000 CAN2
002294, |— — (32msg)
002298y |— —
00229CH |— —
002240, |INTPND22[R] B.H,W INTPND12[R] B,H,W
00000000 00000000 00000000 00000000
0022A4y |— —
0022A84 |— —
0022ACy |— —
002280, |MSGVAL22[R] B,H,W MSGVAL12[R] B,H,W
00000000 00000000 00000000 00000000
0022B4y |— —
0022B8y |— _
0022BCH |— —
0022C0y4
to — — — — Reserved
0022FCy
DFSTR
002300, |DF CTHRIRWIB.H.W — [RIW] B,H,W
R e 001
0023044 |— — — — WorkFlash
FLIFCTLR FLIFFER1 FLIFFER2
0023084 |[R/W] B,HW — [R/W] B,HW [R/W] B,HW
--0-00 | e e
00230Cy
to — — — — Reserved
0023FCy
002400, |SEEARXIR] BH.W DEEARX[R] B,H,W
00000000 00000000 00000000 00000000
0024044, [ERE/\CI\:/?E)L W . EFEARX[R/W] B,H,W XBS RAM _
0000 00000000 00000000 ECC control register
EFECRX[R/W] B,H,W
002408y \— | 0 oo[oooo]oo 00000000
00240Cy
to — — — — Reserved
0024FCy
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002500, |SEEARHIR] B,H,W DEEARH[R] B,H,W

H |--000000 00000000 --000000 00000000

EECSRH[R/W] EFEARH[R/W]B,H,W AHB RAM ECC control
002504y |B,HW — --000000 00000000 register
----0000 MB91F59A/B only
EFECRH[R/W]B,H,W

002508y | — 0 00000000 00000000
00250CH
to — — — — Reserved
002FFCy
003000, |SEEARAIR] B,HW DEEARA[R] B,H,W

(A — 000 00000000 |- 000 00000000
003004 [ERE/\?\/?;ﬁ W o EFEARA[R/W] B,H,W Backup RAM

. 0000 | | 000 00000000 ECC control register

EFECRA[R/W] B,H,W

003008 |— 0 00000000 00000000
00300Cy
to — — — — Reserved
003FFCy
0040004
to Backup RAM Backup RAM area
005FFCy
0060004
to — — — — Reserved
00EFFCy
00F000y
to — — — — Reserved [S]
00FEFCH
00FFo0, [DSUCR [RIVIB.HW — — OCDU [S]
00FF04y
to — — — — Reserved [S]
O0FFOCy
00FF10. |PCSR [RMW] BHW

HEIOOOCOOOEK XXOKXXXXX XXXXXXKK XXXXXXXX 0CDU []
00FF14. |PSSRIR/W]IBHW

H OO XXX XXXXKKXX XXXXXXXX
00FF184
to — — — — Reserved [S]
O0FFF4
00FFF8 EDIR1 [R] B,HW

H OO XXXXXXKK XXXXXXXK XXX XXXXX 0CDU []
00FFFC., |EPIRO[R]BHW

HIXOOCOEOOOEK XXX XXXXXXXX XXX XXX X

[S]:It is a system register. The illegal instruction exception (data access error) is generated in these registers in the user mode when

reading and writing to it.
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10.Interrupt Vector Table

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

M interrupt vector

Interrupt
Interrupt Factor e, Interrupt | g e Ad?i?(fezgltfor RN™
Decimal | Hexa- Level TBR
Decimal
Reset 0 00 - 3FCy |000FFFFCy |-
System reserved 1 01 - 3F84 000FFFF8y |-
System reserved 2 02 - 3F4y 000FFFF4y |-
System reserved 3 03 - 3F0n 000FFFFOy |-
System reserved 4 04 - 3ECH | O000OFFFECH |-
FPU exception 5 05 - 3E8y 000FFFE8y |-
Exception of instruction access protection 6 06 ) 3E4y | O0OFFFE4 |-
violation
Exception of data access protection violation 7 07 - 3EOH 000FFFEOQy |-
Data access error interrupt 8 08 - 3DCx | 000FFFDCy |-
INTE instruction 9 09 - 3D8x |O000FFFD8y |-
Instruction break 10 0A - 3D4y 000FFFD4y |-
System Reserved 11 0B - 3D0y 000FFFDOy |-
System Reserved 12 0oC - 3CCy |000FFFCCy |-
System Reserved 13 0D - 3C8u 000FFFC8y |-
Exception of invalid instruction 14 OE - 3C44 |000FFFC4y |-
NMI request/
XBS RAM double-bit error generation/ 15 (F
AHB RAM double-bit error generation**/ 15 OF FixédH) 3CO4 | 000FFFCOy |-
Backup RAM double-bit error generation
External interrupt 0-7 16 10 ICROO 3BCh | 000FFFBCy |0
External interrupt 8-15 17 11 ICRO1 3B8y 000FFFB8y |1
Reload timer 0/1/77/8" 18 12 ICRO2  [3B4y |OOOFFFB4y |2
Reload timer 2/3/97/10” 19 13 ICRO3  [3BO4 |OOOFFFBO. |3
Multi-function serial interface ch.0
(reception completed)/ 20 14 ICRO4 3ACh |000FFFAC |4*
Multi-function serial interface ch.0(status)
Multi-function serial interface ch.0 21 15 ICROS 3A8H 000FFFA8, |5
(transmission completed)
Multi-function serial interface ch.1
(reception completed)/ 22 16 ICRO6 3A4y 000FFFA4y |6*
Multi-function serial interface ch.1(status)
Multl-fur_wct!on serial interface ch.1 23 17 ICRO7 3A04 000FFFAOy |7
(transmission completed)
LIN-UART2(reception completed) 24 18 ICRO8 39Cy |000FFF9Cy |8
LIN-UART2(transmission completed) 25 19 ICRO9 3984 000FFF984 |9
LIN-UART3(reception completed) 26 1A ICR10 394y 000FFF94y |10
LIN-UART3(transmission completed) 27 1B ICR11 390y 000FFF90, |11
LIN-UARTA4(reception completed) 28 1C ICR12 38Ch |00OFFF8Cy |12
LIN-UARTA4(transmission completed) 29 1D ICR13 3884 000FFF88y |13
LIN-UART5(reception completed) 30 1E ICR14 384y 000FFF84y |14
LIN-UART5(transmission completed) 31 1F ICR15 3804 000FFF804 |15
LIN-UARTG6(reception completed) 32 20 ICR16 37Cy  |O00OFFF7Cy |16
LIN-UART6(transmission completed) 33 21 ICR17 3784 000FFF78y |17
CANO 34 22 ICR18 374y 000FFF74y |-
CAN1 35 23 ICR19 3704 000FFF704 |-
CAN2/UDCO /1" 36 24 ICR20  [36Cx | 00OFFF6CH |-
Real time clock 37 25 ICR21 3684 000FFF68y |-
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Interrupt Factor e, Interrupt | g e Ad?i?(fezgltfor RN™
Decimal | Ji€xa- Level TBR
Decimal
Sound generator 0/ LIN-UART? 38 26 ICR22  |364y |OOOFFF64y |22
(reception completed)
Sound generator 1/ LIN-UARTY 39 27 ICR23  |3604 |OOOFFF60, |23
(transmission completed)
PPG0/1/10/11/20/21 40 28 ICR24 35C4 |000FFF5Cy |24
PPG2/3/12/13/22/23 41 29 ICR25 358y O00FFF58y |25
PPG4/5/14/15/UDC2” 42 2A ICR26  [354y |OOOFFF54 [26%
PPG6/7/16/17/Multi-function serial interface
ch.10 (reception completed) / N 43 2B ICR27 3504 000FFF504 |27
Multi-function serial interface ch.10(status)
PPGS/9/18/19/ Multl-functlon serial interface 44 e ICR28 34Cy | 00OFFF4Cy |28
ch.10 (transmission completed)
GDC/GDC_ALM/GDC_LVD/Multi-function
serial interface ch.8 (reception completed)”/ |45 2D ICR29  |348, |000FFF48, |29~
Multi-function serial interface ch.8(status)
Ma!n t_|mer/Sub timer/PLL tlr_ner_/ Multi-function 26 oE ICR30 344, 000FFF44y |30
serial interface ch.8 (transmission completed)
Clock calibration unit (Sub oscillation) /
Sound generator 4/M_u|t|-funct|on serial a7 oF ICR31 340, 000FFF40, |31%
interface ch.9 (reception completed) /
Multi-function serial interface ch.9(status)
A/D converter 48 30 ICR32 33Cq 0O00FFF3Cy |32
Clock calibration Unit (CR oscillation) /
Multi-function serial interface ch.9 (transmission | 49 31 ICR33 3384 000FFF38y |33+
completed)
Free-run timer 0/2/4 /6~ 50 32 ICR34  [334y |OOOFFF34y |-
Free-run timer 1/3/5 /7" 51 33 ICR35  [3304 [O0OFFF304 |-
ICUO0/6(fetching) 52 34 ICR36 32Cy  |000FFF2Cy |36
ICU1/7(fetching) 53 35 ICR37 3284 O00FFF28y |37
ICU2/8” (fetching) 54 36 ICR38 324y |000FFF24y |38
ICU3/9” (fetching) 55 37 ICR39 3204 000FFF204 |39
ICU4/10" (fetching) 56 38 ICR40 |31Cy |OOOFFF1Cy |40
ICU5/11” (fetching) 57 39 ICR41 3184 |OOOFFF18y |41
OCUO0/1(match) 58 3A ICR42 314y 000FFF14y |42
OCU2/3(match) 59 3B ICR43 310y OOOFFF10y (43
Base timer 0 IRQO /
Base timer 0 IRQ1 /
Sound generator 2/Multi-function serial 60 3C ICR44 30Ch |OOOFFFOCy |44
interface ch.11 (reception completed) /
Multi-function serial interface ch.11(status)
Base timer 1 IRQO /
Base timer 1 IRQ1/
Sound generator3 /
XBS RAM single bit error generation / 4
AHB RAM single bit error generation**/ Backup |®% 3D ICR45 13084 | OOOFFFO8. 45"
RAM single bit error generation/
Multi-function serial interface ch.11
(transmission completed)
DMACO0/1/2/3/4/516/7/8/9/10/11/12/13/14/15 62 3E ICR46 304y 000FFF04y |-
Delay interrupt 63 3F ICR47 3004 000FFF00y |-
System Reserved (Used for REALOS™+° ) 64 40 - 2FCy | OOOFFEFCy |-
System Reserved (Used for REALOS.) 65 41 - 2F8y O00OFFEF8y |-
66 42 2F4y OOOFFEF4y
Used with the INT instruction. [ | - | | -
255 FF 000y 000FFCO00y
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: Does not support a DMA transfer request caused by an interrupt generated from a peripheral to which no RN (Resource Number)
is assigned.

: The status of the multi-function serial interface does not support a DMA transfer caused by I°Cc reception.
: The clock calibration unit does not support a DMA transfer caused by an interrupt.

: RAM ECC bit error does not support a DMA transfer caused by an interrupt.

: REALOS is a trademark of Cypress

: An interrupt of Up/down counter ch.2 does not support a DMA transfer.

: An interrupt related GDC does not support a DMA transfer.

" Only supported by MB91F59A/B

UDCn: Up/down counter ch.n

ICUn: Input capture unit.n
OCUn: Output compare unit.n
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11.Electrical Characteristics

11.1 Absolute Maximum Ratings

Rating

Parameter Symbol Min Max Unit Remarks
Vcch Vss-0.3 Vss+6.0 \Y
Power supply voltage ™" Vec3 Vss-0.3  |Vss+4.0 |V Vce3 < Vech
DVcc Vss-0.3 Vss+6.0 \ DVcc = Vceceh
Analog power supply voltage*l'*z AVcch Vss-0.3 Vss+6.0 \ AVRHS < AVcce5 < Veceh
AVce3 Vss-0.3 Vss+4.0 \Y AVR3 < AVce3 £ Vee3
Analog reference voltage*l AVRH5 Vss-0.3 Vss+6.0 V AVRH5 < AVcc5
AVR3 Vss-0.3 Vss+4.0 \Y AVR3 £ AVcc3d
. Vin Vss-03  |Vec5+0.3 |V fn\ﬁlzgisegtgf;;ha” SMC
Input voltage Vo Vss-03  |Vcc3+03 |V |3.3V dedicated pin
Vi3 Vss-0.3 Vce5+0.3 |V SMC shared pin
Analog pin input voltage™ Vid Vss0.3 vees+0.3 LV
Via3 Vss-0.3 Vce3+0.3 |V
. Vor Vss-03  |Vec5+03 |V rsn\{JlFt)ilpnliSe?th‘isr:sthan sMc
Output voltage Vo Vss-03  |Vcc3+03 |V |3.3V dedicated pin
Vos Vss-0.3 Vce5+0.3 |V SMC shared pin
Maximum clamp current lcLamp -4 4 mA *9
Total maximum clamp current Z|lciave| |— 20 mA *9
loL1 - 7 mA  |When setting to 2mA™®
"L" level maximum output current °  [lop, - 40 mA | When setting to 30mA”’
loLs - 30 mA | When setting to 20mA™
loLavt — 2 mA  |When setting to 2mA™®
"L" level average output current “ loLavz - 30 mA When setting to 30mA”’
loLava - 20 mA  |When setting to 20mA™
2loL1 — 50 mA *6
"L" level total output current " oLz — 250 mA  [*7
2loLs - 50 mA *8
lons — -7 mA | When setting to 2mA”®
"H" level maximum output current = lome - -40 mA When setting to 30mA”’
lons - -30 mA  |When setting to 20mA™
loHav1 — -2 mA  |When setting to 2mA™®
"H" level average output current loHavz — -30 mA | When setting to 30mA”’
loHav3 — -20 mA | When setting to 20mA™®
Z|0H1 - -50 mA *6
"H" level total output current > Tlonz — -250 mA  [*7
2lons - -50 mA *8
- 1250 mW | LQFP product
. BGA product
Power consumption Po - 2500 mw TEQFpP product
HQFP product
Operating temperature Ta -40 +105 °C *10
Storage temperature Tstg -55 +150 °C

I These parameters are based on the condition that Vss=AVss=DVss=0.0V
"2: Caution must be taken that AVcc5 and DVec do not exceed Veceb.Similarly,AVec3 must not exceed V3.
"3: The maximum output current is defined as the value of the peak current flowing through any one of the corresponding pins.

" The average output current is defined as the value of the average current flowing through any one of the corresponding pins for a
10 ms period. The average value is the operation current x the operation ratio.

*: The total output current is defined as the maximum current value flowing through all of corresponding pins.
" Outputs other than P60-P87 and 3V pin.
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" Output of P60-P87 pins.
"8: Output of 3V pin.
- Corresponding pins: all general-purpose ports except P90/ADTG.(Except for the dedicated analog port)

« Use within recommended operating conditions.
« Use at DC voltage (current).
« The + B signal should always be applied by connecting a limiting resistor between the + B signal and the microcontroller.

« The value of the limiting resistor should be set so that the current input to the microcontroller pin does not exceed rated values
at any time regardless of instantaneously or constantly when the + B signal is input.

Note that when the microcontroller drive current is low, such as in the low power consumption modes, the + B input potential
can increase the potential at the VCC pin via a protective diode, possibly affecting other devices.

Note that if the + B signal is input when the microcontroller is off (not fixed at 0 V), since the power is supplied through the pin,
the microcontroller may operate incompletely.

Note that if the +B signal is input at power-on, since the power is supplied through the pin, the power-on reset may not function
in the power supply voltage.

« Do not leave + B input pins open.

.

Sample recommended Circuit

MB91590 series |
Protective diode—~——y, I \ Limiting resistor current
————

AN O +B input (12 to 16V)

T

"% To use this product at TA=105°C, equip this on a multilayer board with four or more layers.

WARNING
Semiconductor devices may be permanently damaged by application of stress (including, without limitation, voltage, current or
temperature) in excess of absolute maximum ratings. Do not exceed any of these ratings.

Document Number: 002-04727 Rev. *B Page 110 of 174




bAiCYPRESS MB91590 Series

e EMBEDDED IN TOMORROW

11.2 Recommended Operating Conditions
(VSSZDVSSZAVSSZO.OV)

Value

Parameter Symbol Min Max Unit Remarks
Vech 4.5 5.5 \Y
2\\//555 jg gg x E;(;(;mmended operation guarantee
Vee3 3.0 3.6 \Y
Power supply voltage AVec3 3.0 3.6 v
Vech 3.5 5.5 \Y
DVcce 3.5 5.5 V
AVcch 3.5 5.5 V Operation guarantee range
Vee3 2.7 3.6 \Y
AVcc3 2.7 3.6 \Y
Use a ceramic capacitor or a capacitor
_ o, 47 that has the_similar frequenc_y _
Smoothing capacitor Cs (tolerance within +50%) UF chara(_:terlstlcs. Use a capacitor with a
capacitance greater than Cs as the
smoothing capacitor on the VCC pin.
Operating temperature | Ta -40 | +105 °C

*:See the following diagram for details on the connection of smoothing capacitor Cs.

* C Pin Connection Diagram

Cs — Vss DVss  AVss — Cs - Cs

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 under these conditions.

Any use of semiconductor devices will be under their recommended operating condition. Operation under any conditions other than
these conditions may adversely affect reliability of device and could result in device failure. No warranty is made with respect to any
use, operating conditions or combinations not represented on this data sheet. If you are considering application under any
conditions other than listed herein, please contact sales representatives beforehand.
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11.3 DC Characteristics
(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vcc3=3.3V £ 10%, Vss=DVss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min V%'/l;e Max Unit Remarks
CMOS input 0.7x Vech+
Vir POB0 to POB7, |0\ elis selected [Voc5 |~ 0.3 v
PO70 to PO77, CMOS
Vi P080 to P087, hysteresis input 0.7x _ Vce5+ v
P090 to P097, . Vech 0.3
P100 to P107 level is selected
Virs P110 to P117’ Automotive input(0.8x | Vcchb+ v
P120 to P127, level is selected |Vcch 0.3
" |TTL input level is Vcch+
Vina P130 10 P137 | - o 2.0 - o3 Y
v RSTX, NMIX, | 07x | |Vec5+ |,
s MD2 Vec5 0.3
Vinz MDOMD1 |- S'ZC’; - et v
Viris DEBUGIF |- 20 |- gcgch' Vv
g ; P0OO00 to POO7
H" level input '
P010 to PO17
voltage ' |ICMOS
Vinio P020 to PO27, |y steresis input 372 - B/CSC3+ \Y
PO30to PO37, \iaye| is selected | ©C :
P040 to P047,
PO50 to PO57,
PA2 to PA7, . .
PB2 to PB7, 3.3V dedicated pin
PC2 to PC7,
PD2 to PD7,
PE2to PE7, |TTLinput level is Vee3+
Ve P2 10 PF7,  Iselected 201 s Y
PGO to PG7,
PH3
V12 MD3 - 308;; - g%°5+ V  |BGA product only
TDI, TMS, 0.7x Vce5+
ViH13 TRST, TCK - Vees || 0.3 \% BGA product only
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(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vcc3=3.3V £ 10%, Vss=DVss=AVss=0.0V)

Value
Min | Typ | Max

Unit Remarks

Parameter Symbol Pin Name Conditions

P060 to P067, B
Vort PO70 to PO77, Veed = 4.5V Veed- | Vec5 |V

P8O to P87, |'o = -1.0mA 105
P090 to P097,
P100 to P107,
P110 to P117, _

Vorz P120 to P127, IVCCE’ -_24d§1\5x g%cS' - |Vec5 |V
P130to P137 "7 ™% '

P060 to P067, _ ]
Vohs P070 to PO77, |PVee = 45V DVee- |_ DVec [V |SMC shared pin

P0S0 to Pog7 |0+ = ~30-0mA 105

P00 to PO07, [Vcc3 = 3.0V
P010 to PO17, |lon =-2.0mA
P020 to P027,
P030 to P037,
P040 to P047, [Vcc3 =3.0V

"H" level output Voha
voltage

Vous PO50 to PO57, |lon = -5.0mA
PA2 to PA7, Vee3- _ _
PB2 to PB7, 05 - Vee3 |V |3.3V dedicated pin
vV PC2to PC7, Vee3 = 3.0V
OH6 PD2to PD7, |lon = -10.0mA
PE2 to PE7,
PF2 to PF7,
v PGO to PG7, Vee3 = 3.0V
on PH3 lon = -20.0mA

Vcc5 =45V Vccs-
Vons TDO lon = -5.0mA 05 - Vech |V BGA product only
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(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vcc3=3.3V * 10%, Vss=DVss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min V%I/lge Max Unit Remarks
CMOS input 0.3x
Vi POGO to POG7, |0\ is selected | VS5 0-3|~ Vees |V
P0O70 to PO77, CMOS
VL2 gggg :g Egg; hysteresis Input [Vss-0.3|— ngs Vv
P100 to P107 [l€Vvelis selected cc
Viis P110to P117, |AUomOtve Input)y, o 31 (05X ),
P120 to P127, Ievel_ls selected_ Vccb
Vis P130to P137 |/ILinputlevelisi, oo 53l log |v
selected
RSTX, NMIX, 0.3x
Vs MD2 — Vss-0.3|— Vec5 \Y
0.3x%
Viz MDO, MD1 - Vss-0.3 |- Vo5 \%
ViLs DEBUGIF — Vss-0.3|— 0.8 Vv
_ P00O0 to P0O0O7,
"L" level input P010 to PO17, |~pmos
voltage ViLio P020 to P027, hysteresis input |Vss-0.3|— 332 \%
PO30 to PO37, |ieyel is selected ce
P040 to P047,
P050 to P057,
PA2 to PA7, . .
PB2 to PB7, 3.3V dedicated pin
PC2 to PC7,
PD2 to PD7,
PE2to PE7, |TTL input level is|Vss-
Vi IPE2to PF7,  [selected 03 [ [°8 |V
PGO to PG7,
PH3
Vi MD3 - B/sgs - 303(; vV |BGA product only
TDI, TMS, Vss- 0.3x
VL3 TRST, TCK - 0.3 - Vees \Y, BGA product only
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e
(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vcc3=3.3V * 10%, Vss=DVss=AVss=0.0V)
i . Value :
Parameter Symbol Pin Name Conditions Min T Typ | Max Unit Remarks
P060 to P067, _
Vo1 P070 to PO77, |V°°_5 1‘ g mSX 0 - 0.4 \Y
P08O0 to P087, |°-~ ™
P090 to P097,
P100 to P107,
P110 to P117, _
VoLz P120 to P127, l\/ccfz‘g'rfx 0 - 0.4 \Y
P130to P137 |-~ <
P060 to P067, _
VoLs P070 to PO77, PV°_°3‘0%21\£ 0 - 055 |V  |SMC shared pin
P080 to P087 | °-~ °
P127, ,
P130, Vceb = 4.5V 1°C shared pin
Vous P132, loL = 3.0mA 0 - |04 V' liCis selected)
P133
Vc(:5 =2.7V
“L" level output |VoLs DEBUGIF o= 25.0mA  |° - 025 |V
voltage
VoLs P000 to P007, [Vee3 =3.0V
P010 to PO17, [lo. =2.0mA
P020 to P027,
P030 to P037,
Vv P040 to P047, |Vcc3 = 3.0V
o7 PO50 to P057, |lo = 5.0mA
PA2 to PA7, . .
PB2 to PB7, 0 - 0.4 \Y 3.3V dedicated pin
v PC2to PC7, |Vcc3=3.0V
oL8 PD2to PD7, |loL = 10.0mA
PE2 to PE7,
PF2 to PF7,
PGO to PG7, Vee3 = 3.0V
Vous PH3 loL = 20.0mA
Vcc5 =45V
Voo TDO lon = 5.0MA 0 - 0.4 \% BGA product only
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e
(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vcc3=3.3V * 10%, Vss=DVss=AVss=0.0V)
. e Value ]
Parameter Symbol Pin Name Conditions Min T Typ | Max Unit Remarks
Input leak VCC=bvCC=
Cu‘?rem I Allinput pins  |AVCC=55V |5 - |+ A
VSS<VI<VCC
Rup1 RSTX, NMIX |- 25 — 100 kQ
Pull-up
Rup2 A" M port resistance is 25 - 100 kQ
Pull-up input pins
. selected
resistance Pull-up
Rupz {;\1" Stv Fi)r?;t resistance is 17 - 66 kQ
putp selected
Rpown:  |[MD2 — 25 — 100 kQ
Pull-down
Roownz A" M port resistance is 25 - 100 kQ
Pull-down input pins
. selected
resistance Pull-down
Rbowns A" 3V port resistance is 17 - 66 kQ
input pins
selected
Other than
Vee3,
Vccb, Vss,
DVcc, DVss,
AVcc3,AVss3,
out Cint AVec5 AVesS, |~ - 5 15 pF
cap acitance C1,C2,C3,
P PO60 to P067,
P070 to PO77,
P080 to PO87
P060 to P067, When usin
Cinz PO70 to PO77, | 1919 I 15 45  |pF
P080 to P087
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(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vcc3=3.3V * 10%, Vss=DVss=AVss=0.0V)

) . Value ;
Parameter Symbol Pin Name Conditions Min T Typ | Max Unit Remarks
At normal - 80 [120 mA [*4
operation
Fcp=128MHz, |- 80 |155 mA |*5
Fcpp=32MHz
At normal - 60 |100 mA [*4
operation
5 Fcp=80MHz, - 60 |130 mA  |*5
ce Fcpp=40MHz
At FLASH write |— 95 |135 mA _ |*3, *4
Fcp=128MHz, o *
Fepp=32MHz 95 |165 mA  |*3,*5
At FLASH erase |— 95 |135 mA _ |*3,*4
Fcp=128MHz, .
Fepp=32MHz 95 |165 mA  [*3,*5
At sleep mode |- 25 |65 mA |*4
lccsb Fcp=128MHz,
Veeh Fepp=32MHz 25 (80 mA |*5
At bus sleep - 15 |55 mA [*4
lccesS mocie
Fcp=128MHz, |- 15 |70 mA [*5
Fcpp=32MHz
Power supply AtRTCmode, |-  |650 |1800 |ua |WWhenusing external
clock *, Ta=+25°C
current lectd 4 MHz source When using crystal
oscillation - 800 |1950 |pA To=+25°C
When RTC When using external
- mode shutdown, |~ 130 |230 kA clock™, Ta=+25°C
4 MHz source When using crystal
oscillation B 280 1380 KA Ta=+25°C
lccub At stop mode - 250 [1400 |WA |Ta=+25°C
When stop mode _ o
lcchsb shutdown - 100 |200 PA  [Ta=+25°C
WhenGDC | 100 [200 |mA |4
normal operation
ngczglMHZ,
— _ *
lec3 Vee3 ngc,u: 108MHz 200 |300 mA 5
When GDC B 2 100 mA |*4
operation stop 2 155 mA [*5
When GDC side | 720|200 LA
regulator stop
WhenNISC |- a0 |0 |mA |AtAVR3=AVss3
a3 AVee3 V\F/)hen NTSC
stop 5 10 mA  |At AVR3=AVss3

Document Number: 002-04727 Rev. *B Page 117 of 174




A

ws CYPRESS

EMBEDDED IN TOMORROW

MB91590 Series

e
Parameter Symbol Pin Name Conditions Vin V.I"%l/%e Max Unit Remarks

High current PWM1Pn, _

output drive PWM1Mn, :3v:_:c3_51 Osr\n/ A

capacity AVons  |PWM2Pn, OH=2oY - 90 mv [|*2
Maximum

Phase-to-phase PWM2Mn, deviation of V.

deviationl n=0to 5 OH3

High current PWM1Pn, _

output drive PWM1Mn, PV—C?S(; %)r?w\,g

capacity AVoiz  |PWM2PR, ,\(;L_. : - 90 my |2

aximum
Phase-to-phase PWM2Mn, deviation of V.
deviation2 n=01to 5 oLs

when using the external clock is different from that using the oscillator.

is defined. Same for other channels.

state.

" MB91F591/2/4/6/7/9

. MB91F59A/B

Document Number: 002-04727 Rev. *B

: The power supply current value when the external clock is supplied from the X1 pin. Note that the power supply current value
: If PWM1PO/PWM1MO/PWM2P0O/PWM2MO of ch.0 is turned on simultaneously, the maximum deviation of Vons / Vo3 for each pin

: This product contains both program Flash and WorkFlash. This parameter is defined when only one of them is in the write/erase
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11.4 AC Characteristics

11.4.1 Main Clock Timing
(Ta: Recommended operating conditions, Vcc5=5.0V + 10%, Vss=DVss=AVss=0.0V)

Pin o Value :
Parameter Symbol NErme Conditions Min Typ | Max Unit Remarks
Source oscillation Fe X0, X1 _ 4 _ MHz
clock frequency
Source oscillation -
clock cycle time tev X0, X1 B 250 |- ns
Internal operatin Fcp - - 2 - 128 MHz | CPU clock
clock frequency*”, * | Fepp - - 2 - 40 MHz | Peripheral bus clock
Internal operatin tcp - - 7.8125 |- 500 ns CPU clock
clock cycle time*”, *2 tcpp — — 25 — 500 ns Peripheral bus clock
CAN PLL jitter
(when lock) tpy - - -10 - +10 ns
Built-in CR oscillation Fecr _ _ 50 100|200 KHz
frequency

"L The maximum frequency of CPU clock is described in the table of Product Type.
"2: The maximum / minimum value is defined when using the main clock and PLL clock.

* X0,X1 Clock Timing

fevL

X0 \ /_ ,,,,,,,,,,,,,,,,,,,,,

e CAN PLL jitter
Deviation time from the ideal clock is assured per cycle out of 20, 000 cycles.

PLL output
o | L I N

t1 t2 t3 tn-1 tn

]
> — > |— —» — — |
L
4u

Ideal clock

Slow
A

t2

Deviation time

v
Fast
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11.4.1.1 Sub clock timing (products without s-suffix)
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=DVss=AVss=0.0V)

MB91590 Series

X0A

i . Value :
Parameter Symbol | Pin Name | Conditions vin Typ Max Unit | Remarks
Source oscillation clock FoL XOA, X1A _ _ 32768 KHz
frequency
Source oscillation clock
cycle time tLeve X0A, X1A - - 30.52 ps
* X0A,X1A Clock Timing
fLeve
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Guaranteed Operation Range (5V Operating microcontroller Section)

Internal operation clock frequency vs. Power supply voltage

Recommended guaranteed I==
operation range 1

Guaranteed
/ operation range
5.5

L v
45 — - — S T T

3.5

PLL guaranteed operation
range

Power supply voltage Vcc5 (V)

2 4 128
Internal operation clock frequency Fcp (MHZz)

Note: The CPU will be reset at the power supply voltage 4V+0.3V or less.

Oscillation Clock Frequency vs. Internal Operation Clock Frequency

Internal Operation Clock Frequency
Main PLL Clock
Clock [|Multiplie|Multiplie|Multiplie | Multiplie Multiplie [Multiplie
dbyl | dby2 | dby3 | dby4 dby 20 | d by 32
Oscillation
4MHz 2MHz 4MHz 8MHz 12MHz  [16MHz |... 80MHz |128MHz
clock frequency
« Example of Oscillation Circuit
X0 X1
R=0Q
4AMHz
C1=10pF C2=10pF

77 77

Note: As to the product with its clock supervisor’s initial value is "ON", when the oscillator is unable to start within
20ms from the stop state the clock supervisor will detect the oscillation stop. As a result, the CPU moves to
the fail safe operation.

Design your printed circuit board so that the oscillator can start oscillation within 20ms.
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AC characteristics are specified by the following measurement reference voltage values.

* Input Signal Waveform * Output Signal Waveform
Hysteresis Input Pin (Automotive) Output Pin

0.8Vce5 2.4V

0.5Vcce5 0.8V

Hysteresis Input Pin (CMOS Normal)

0.7Vcch
0.3Vceh

Hysteresis Input Pin (CMOS Hysteresis)

0.7Vcch
0.3Vceh

TTL Input Pin

2.0v
0.8v
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11.4.1.2 Reset Input

MB91590 Series

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

Pin

Value

input removal

Parameter Symbol N Conditions Min Max Unit Remarks
When normal
10 - us .
operation
Reset input time Oscillation time of
trsTL RSTX - oscillator* + 100us B ms | At Stop mode
100us - us At RTC mode
Width for reset
1us - us

*:The oscillation time of the oscillator is the time it takes for the amplitude of the oscillations to reach 90%. For crystal oscillators, this
time is between several ms and several tens of ms, for ceramic oscillators the time is between several hundred ps and several ms,

and for an external clock, the time is 0 ms.

RSTX

trsTL
0.2Vceh 0.2Vceh

Internal reset

« At Stop Mode

RSTX —\
0.2 Vech

90%

of

amplitude

trsTL

0.2 Ve

[

100 ps

Oscillation time
of oscillator

Oscillation stabilization
waiting time

(UTUUUITI

Instruction
execution

Document Number: 002-04727 Rev. *B

Page 123 of 174



C;‘CYPRESS MB91590 Series

e EMBEDDED IN TOMORROW

11.4.1.3 Power-on Conditions
(Ta: Recommended operating conditions, Vss=0.0V)

Value
Min | Typ | Max

Pin 3
N Unit Remarks

Parameter Symbol Conditions

When turning on
Veeb - 21 (23 |25 |V power for
microcontroller

Level detection
voltage

Level detection
hysteresis width
Level detection

Veeb - - - 125 |mV During voltage drop

- — — — 30 us *1

time

Specification for Vb = at level

voltage slope - Veeb detection release |- - 4 mV/us |*2
detection level time

Power off time torr Vceb — 50 — - ms *3

"L 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 specification or less, it is possible to suppress the voltage slope detection. This
is the specification when the power supply fluctuation is stable.

3 This time is to start the voltage slope detection at next power on after power down and internal charge loss.
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11.4.1.4 Multi-function Serial

UART Timing

HBit setting: SMR: MD2=0, SMR: MD1=1, SMR:

MDO0=0, SMR: SCINV=0, SCR: SPI=0

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

MB91590 Series

q Ao Value :

Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Serial clock cycle Internal shift clock
time tscyc SCKx Atcpp - ns mode:

SCK | — ) C.=50pF
SOT delay time tstovi SCKx, SOTx _ 30 *30 |ns (When drive capability
Valid SIN — ; 34 _ ns is 2mA or more.)
SCK 1 setup time IvsHI SCKx. SINX C.=20pF
SCK1 — i ! 0 (When drive capability
Valid SIN hold time | SH™ - NS lis 1mA)
Serial clock
"H'pulse width tsHsL ek tecpp+10 |- ns
Serial clock ¢ Dteon-10 | — ns External shift clock
"L" pulse width SLSH PP mode:
SCK | — _ C.=50pF
SOT delay time tsiove | SCKx, SOTx _ 33 |ns (When drive capability
Valid SIN — t 10 _ ns is 2mA or more.)
SCK 1 setup time IVSHE C_=20pF
SCKXx, SINn . .
SCK1 — ¢ 20 _ ns (When drive capability
Valid SIN hold time | °"*® is 1mA)
SCK fall time te SCKx - 5 ns
SCKrise time tr SCKx — 5 ns
Notes:

¢ AC characteristic in CLK synchronized mode.

« C_is the load capacitance applied to pins during testing.
* The maximum baud rate is limited by internal operation clock used and other parameters.
» See Hardware Manual for details.
* "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKx, SINx and SOTxX.
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MB91590 Series

« Internal shift clock mode
»!
tscyc —
A
2.4V
SCKx
0.8v 0.8v
tsLovi
SOTx 24V ><
0.8V
tivsh —>¢ tsHIxI =|
ViH ViH
SINX Vi Vi
« External shift clock mode
& tsLsH P € tshsL
SCKx ViH + Vin ViH
ViL ViL £+ Vi
tF tsLove R ” [
SOTx 2.4V
0.8v
tivsHE > tSHIXE =|
ViH Vin
SlNX VIL VIL
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HBit setting: SMR: MD2=0, SMR: MD1=1, SMR:

MDO0=0, SMR: SCINV=1, SCR: SPI=0

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

MB91590 Series

Value

Parameter Symbol Pin Name Conditions Min Max Unit Remarks
Serial clock cycle Internal shift clock
time tscyc SCKx Atcpp - ns mode:

SCK 1 — ] C.=50pF
SOT delay time tsHov SCKx, SOTx B 30 30 |ns (When drive capability
Valid SIN — ¢ 34 _ ns is 2mA or more.)
SCK | setup time st SCKx. SINX C_=20pF
SCK | — ¢ ’ 0 ns (When drive capability
Valid SIN hold time | - B is 1mA)
Serial clock
"H" pulse width tstist teppt10 | — ns
: g SCKx _
Serial clock "L"pulse t 2teon-10 | — ns External shift clock
width SLsH cPp mode:
SCK 1 — _ C.=50pF
SOT delay time tsvove | SCKx, SOTx B 33 |ns (When drive capability
Valid SIN — t 10 _ ns is 2mA or more.)
SCK | setup time IVSLE SCKx. SINX CL=20pF
SCK | — ¢ ’ 20 (When drive capability
Valid SIN hold time | 'S“X€ - NS lis1mA)
SCK fall time te SCKXx - 5 ns
SCKrise time tr SCKx — 5 ns
Notes:

« AC characteristic in CLK synchronized mode.

« C_is the load capacitance applied to pins during testing.
« The maximum baud rate is limited by internal operation clock used and other parameters.
« See Hardware Manual for details.
« "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKx, SINx and SOTx.
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MB91590 Series

¢ Internal Shift Clock Mode

< tscyc >
/ 2.4V
SCKx 2.4V
0.8v N
tsHowvi
2.4V
SOTx 0.8V
tivsL > < tsuixi :l
Vin Vin
SINX Vi Vie
« External Shift Clock Mode
|« T »>| < tsisH »|
SHSL
SCKx Vi Vi Vi
Vi N Vi Vi
tsHove tF_> NI
SOTx 2.4V
0.8V
- Ll
tivste = 7V tsLixe d
V|H VIH
SINX Vi Vi
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HBit setting: SMR: MD2=0, SMR: MD1=1, SMR: MD0=0, SMR: SCINV=0, SCR: SPI=1
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min Value Max Unit
Serial clock cycle
tlmel y tscyc SCKx Atcpp - ns
tS.CK 1 — SOT delay tsHow SCKXx, SOTx Internal shift clock mode -30 +30 ns
ime C.=50pF (When drive
Valid SIN — SCK | L b.ﬁ’. o 24
setup time tivsLi capability is 2mA or more.) - ns
SCK | — SCKX, SINx CL=20pF (When drive
Valid SIN hold time | 'S capability is 1mA) 0 - ns
SOT — SCK |
delay time tsowui SCKx, SOTx 2tepp-30 |- ns
Serial clock
"H" pulse width tsHsL tepp+10 |- ns
- SCKXx
Serial clock ¢ Ster10 | — ns
"L" pulse width SLsH . PP
SCK 1 — External shift clock mode
: tsHove SCKXx, SOTx C_.=50pF (When drive - 33 ns
SOT delay time Mo
- capability is 2mA or more.)

Valid SIN — SCK | M .

; tivsLe C.=20pF (When drive 10 - ns
setup time Ll

SCKX, SINx capability is ImA)
SCK | — t 20 - ns
Valid SIN hold time | S-*€
SCK fall time te SCKx - 5 ns
SCK rise time tr SCKx — 5 ns
Notes:

« AC characteristic in CLK synchronized mode.

« C_is the load capacitance applied to pins during testing.

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

* "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKx, SINx and SOTx.
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MB91590 Series

¢ Internal Shift Clock Mode
P tscyc O
SCKx 2.4V
0.8V % tsHov! 0.8v
tsovLi
2.4V 2.4V
SOTx
0.8V 0.8v
L tivsL e tsLixi N
ViH VIH
SINX ViL ViL
« External Shift Clock Mode
B tsLsH R tsHsL o
ViH + ViH ViH
SCKx
LV| VIL7- ViL
* te <« trR > tsHovE
SOTx 2.4V 2.4V
0.8v 0.8v
L tivsLE . tSLIXE L
ViH ViH
SINX Vi ViL
*. Changes when Writing to TDR Register
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HBit setting: SMR: MD2=0, SMR: MD1=1, SMR: MD0=0, SMR: SCINV=1, SCR: SPI=1
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

MB91590 Series

Parameter Symbol Pin Name Conditions Min Value Max Unit
Serial clock cycle
tlm(l, y tscyc SCKx Atcpp - ns
tS.CK | — SOT delay tsLowi SCKXx, SOTx Internal shift clock mode -30 +30 ns
ime C.=50pF(When drive
Valid SIN — SCK 1 L=o0pr{}
setup time tivshi capability is 2mA or more.) |34 - ns
SCK 1 — SCKX, SINx CL=20pF(When drive
Valid SIN hold time | S#¢ capability is 1mA) 0 - ns
t‘?rgeT_’ SCK1delay |y .. |ScKx, SOTx 2tepp-30 |- ns
Serial clock
anpulse W|dth tSHSL tCPP+1O - ns
- SCKXx
Serial clock ¢ Steon-10 | — ns
"L" pulse width SLSH . cpe
SCK | — SOT delay External shift clock mode
time tsLove SCKx, SOTx C.=50pF(When drive - 33 ns
- capability is 2mA or more.)
Valid S.IN — SCK1 tivsHe C.=20pF(When drive 10 - ns
setup time bl
SCKX, SINx capability is ImA)
SCK 1 — t 20 - ns
Valid SIN hold time | SH*E
SCK fall time te SCKx - 5 ns
SCK rise time tr SCKx — 5 ns
Notes:

* AC characteristic in CLK synchronized mode.

¢ C_is the load capacitance applied to pins during testing.
« The maximum baud rate is limited by internal operation clock used and other parameters.
« See Hardware Manual for details.
« "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKx, SINx and SOTx.
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MB91590 Series

¢ Internal Shift Clock Mode

tscyc N
SCKx /' 2.4V 2.4V
0.8v
t.
< SOVHI tsLovI |[¢—
£ 2.4v [ 2.4v
SOTx
+ 0.8V - 0.8V
tivsHI P tsHIXI -
m ViH VIH\'
SINX © ViL Vi
« External Shift Clock Mode
« tsHsL S le tsLsH N
tR < » € P tF
SCKx + Vin ViH ViH
ViL Vi X ViL
* tsLovE [«
2.4V - 2.4V
SOTx
0.8v - 0.8V
L tvshE | tSHIXE o
ViH VIH
SINX ViL ViL

*. Changes when Writing to TDR Register
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External Clock (EXT = 1): Asynchronous Only
(Ta: Recommended operating conditions, Vcc5=5.0V£10%, Vss=AVss=0.0V)

Value

Parameter Symbol Pin Name Conditions Min Max Unit
Serial clock C.=50pF
; + -
"H" pulse width fshsL (When drive capability is tepp+10 ns
Serial clock 2mA or more.)
"L" pulse width tsLsH SCKXx CL=20pF teppt10 |- ns
SCK fall time te (When drive capability is - 5 ns
SCK rise time tr 1mA) - 5 ns
Note: "X" means channel number of 0, 1, 8, 9, 10, and 11 for SCKXx, SINx and SOTXx.
tr tr
— tSHsL —> |— tsLsH —
V V V
SCK IH H IH
V||_ VIL VIL
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MB91590 Series

I°C Timing
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)
Standard | High-Speed
Parameter Symbol | Pin Name Conditions Mode Mode Unit | Remarks
Min | Max | Min | Max
SCL clock frequency |fsci SCKO, SCK1 0 100 |0 400 |kHz
" " SOTO, SOT1,
Repeat "start (SDA)
condition hold time  |tupsTa 40 |- 0.6 - us
SDA | — SCL | SCKO, SCK1,
(SCL)
Period of "L" for SCL SCKO, SCK1,
clock ow  |5cp) A e e
Period of "H" for SCL SCKO, SCK1,
clock twer  |scp) 40 |- |06 |- s
Repeat "start" _
condition setup time  |tsusTa SCKO, SCK1, CL._SOpF (V\_/her) 4.7 - 0.6 - us
(SCL) drive capability is
SCLt—SDA | 2mA or more.)
SOTO, SOT1, |~ _ :
Data hold time (SDA) CL=20pF (When *2
SCL | — SDA | 1 tHDDAT SCKO, SCKL, (i;lqvAe)capablllty is |0 3.45°|0 0.9 us
(SCL) R = (Vp/loL) *1
Data setup time SOTO, SOTL, *3
SDA | 1 — SCL 1 tsupar (SDA) SCKao, 250° |- 100 |- ns
SCK1, (SCL)
"Stop" condition setup SOTO, SOT1,
time tsusTo (SDA) SCKO, 4.0 — 0.6 — us
SCL1— SDA? SCK1, (SCL)
Bus-free time
between "stop"
condition and "start" |®BYF B a7 = 13 - HS
condition
Noise filter tsp - - 2terp |- 2tcpp - |— ns

":Rand C_ represent the pull-up resistance and load capacitance of the SCL and SDA output lines, respectively.
Vp shows that the power-supply voltage of the pull-up resistor and lo. shows the Vo, guarantee current.

"2: The maximum tuppar only has to be met if the device does not extend the "L" width (t_ow) of the SCL signal.

BA high-speed mode I°C bus device can be used on a standard mode I1°C bus system as long as the device satisfies the
requirement of "tsupar = 250 ns".

" tepp is the peripheral clock cycle time. Adjust the peripheral clock frequency to 8MHz or more when use I’C.
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A o o J

SDA ! /

| 1 N - B
tsupart tsusta
tLow tsur
N i A
scL R / /j U
- « > -
tipsTa tHDDAT thicH tHpsTA tsp tsusto
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MB91590 Series

11.4.1.5 LIN-UART timing

HBit setting: ESCR: SCES=0, ECCR: SCDE=0
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Vin VaIueMaX Unit Remarks
SCK2,SCK3,
Serial clock cycle time | tscyc SCK4,SCK5, Stcpp - ns
SCK6,SCK7
SCK2,SCK3,
SCK4,SCKS5,
SCK | — SCK6,SCK?7,
SOT delay time fslov | 50T2,50T3, -0 +50 NS ||nternal shift clock
SOT4,S0T5, |- mode:
SOT6,S0T7 C.=80pF + 1 - TTL
Valid SIN — ¢ SCK2,SCK3, t00t80 |- ns
SCK 1 setup time IVSHI SCK4,SCKS5, cPp
SCK6,SCK?7,
SCK 1 — ; SIN2,SIN3, 0 _
Valid SIN hold time | 'SHX! SIN4,SINS, ns
SING,SIN7
?L‘?,r;f‘dlg'eo\cl\'; dth tsisH SCK2,SCK3, tepptr |- ns
Serial clock SCE4’SC§?’
"y pulse width tsHsL SC 6,SC tcpp+10 - ns
SCK2,SCK3,
SCK4,SCKS5,
SCK | — SCK6,SCK?7,
SOTéemyﬁme tstove SOT2,S0T3, - 2tcpp+60 | NS
SOT4,S0T5, External shift clock
SOT6,SO0T7 |- mode:
Valid SIN — ¢ SCK2,SCK3, 30 _ ns C.=80pF + 1 - TTL
SCK 1 setup time IVSHE SCK4,SCKS5,
SCK6,SCK?7,
SCK 1 — SIN2,SIN3,
megmHmMﬁme tsHXE | 5INg,SINS, teppt30 |- ns
SING,SIN7
SCK fall time te SCK2,SCK3, — 10 ns
L SCK4,SCKS5,
SCK rise time tr SCK6.SCK7 - 40 ns
Notes:

« C_is the load capacitance applied to pins during testing.
« The maximum baud rate is limited by internal operation clock used and other parameters.
« See Hardware Manual for details.
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MB91590 Series

¢ Internal Shift Clock Mode

tscyc »
Y
SCKx 2.4V
0.8V
tsLovi
SOTx 2.4V
0.8V
tivsH— P& tsHixi
ViH Vin
SINX Vi Vi
« External Shift Clock Mode
SCKx ViH
ViL
tsLove
0.8V
tivshe — P tsHixe
ViH Vin
SINx Vi Vi
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MB91590 Series

HBit setting: ESCR: SCES=1, ECCR: SCDE=0
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min VaIueMaX Unit Remarks

SCK2,SCKa3,

Serial clock cycle time | tscyc SCK4,SCKS5, Stcpp - ns
SCK6,SCK7
SCK2,SCK3,
SCK4,SCK5,

SCK 1 — SCK6,SCK7,

SOT delay time fsHovi | 50T2,50T3, -50 +50 NS ||nternal shift clock
SOT4,S0T5, |- mode:
SOT6,S0T7 C.=80pF+1TTL

Valid SIN — ¢ SCK2,SCK3, teopt80 | — ns

SCK | setup time VS SCK4,SCKS5, chp
SCK6,SCK7,

SCK | — ‘ SIN2,SIN3, 0 ~

Valid SIN hold time | St SIN4,SINS5, ns
SING,SIN7

?SFISngcvbidth tsHsL SCK2,SCK3, 3tepp-tr |- ns

Serial clock SCK4,SCKS,

*L" pulse width tsLsH SCK6,SCK7 tcpp+10 |- ns
SCK2,SCK3,
SCK4,SCK5,

SCK 1t — SCK6,SCK7,

soT gelay time tsHove | 50T2.50T3, - 2tcpp+60 | NS
SOT4,S0T5, External shift clock
SOT6,SOT7 |- mode:

Valid SIN — t SCK2,SCK3, 30 _ ns C.=80pF+1«TTL

SCK | setup time IVSLE SCK4,SCKS5,
SCK6,SCK7,

SCK | — SIN2,SIN3,

valid SIN hold time | 'St | SIN4,SINS5, teppt30 |- ns
SING,SIN7

SCK fall time e SCK2,SCKa3, — 10 ns

. . SCK4,SCK5,
SCK rise time tr SCK6.SCK7 — 40 ns
Notes:

¢ C_is the load capacitance applied to pins during testing.
* The maximum baud rate is limited by internal operation clock used and other parameters.
* See Hardware Manual for details.
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MB91590 Series

¢ Internal Shift Clock Mode

SCKXx

tscyc >
2.4V-
SCKx
O.8V—§
tsHowvi
SOTx 2.4V
0.8V
tivsL — P tsuixi
V|H VIH
SINX Vi Vi
« External Shift Clock Mode
ViH

2.4V
SOTx
0.8V
tivsLe — ¢ tsLixe
V|H VIH
SINX V||_ VIL
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HBit setting: ESCR: SCES=0, ECCR: SCDE=1
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Value
Min Max

Unit Remarks

Parameter Symbol | Pin Name Conditions

SCK2,SCK3,
Serial clock cycle time | tscyc SCK4,SCK5, Stcpp - ns
SCK6,SCK7
SCK2,SCK3,
SCK4,SCKS5,
SCK 1 — ; SCK6,SCK7,
SOT delay time sHovi SOT2,S0T3,
SOT4,S0TS5,
SOT6,S0T7
Valid SIN — ¢ SCK2,SCK3, teoot80 | — ns Internal shift clock
SCK | setup time IVSL SCK4,SCK5, |- cPp Mode:
SCK6,SCK7, CL=80pF + 1+ TTL
SCK | — ‘ SIN2,SIN3,

Valid SIN hold time SLIXI SIN4,SINS,

SING,SIN7

SCK2,SCK3,
SCK4,SCKS5,
SOT — ‘ SCK6,SCK7,
SCK | delay time sovtl SOT2,S0T3,
SOT4,S0TS5,
SOT6,S0T7

-50 +50 ns

3tcpp-70 |- ns

Notes:
« C_is the load capacitance applied to pins during testing.

« The maximum baud rate is limited by internal operation clock used and other parameters.
» See Hardware Manual for details.

« Internal Shift Clock Mode
N tscyc q
2.4V
SCKx
+ 0.8V tsHowi 0.8V
— tsoui P
SOTX 2.4V 2.4V
- 0.8V 0.8V
Lysti _>r— tsui — ¥
ViH ViH 7
SINX ViL Vie £
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MB91590 Series

HBit setting: ESCR: SCES=1, ECCR: SCDE=1
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Parameter

Symbol

Pin Name

Conditions

Value

Unit

Min Max

Remarks

Serial clock cycle time

tscyc

SCK2,SCK3,
SCK4,SCKS5,
SCK®6,SCK7

SOT delay time

tsLovi

SCK2,SCKa3,
SCK4,SCKS5,
SCK6,SCK?7,
SOT2,SOT3,
SOT4,SOT5,
SOT6,S0T7

Valid SIN —
SCK 1 setup time

tivshi

SCK2,SCKa3,
SCK4,SCKS5,
SCK6,SCK7,
SIN2,SINS,

Stcpp -

ns

+50

ns

tcpp+80 |-

ns

ns

Internal shift clock
mode:
C_=80pF+1+ TTL

valid SIN hold time | (S

SIN4,SINS5,

SING,SIN7

SCK2,SCK3,
SCK4,SCKS5,
SCK6,SCK7,
SOT2,S0OT3,
SOT4,S0T5,

SOT6,S0T7

SOT —

SCK 1 delay time 3tcpp-70 |- ns

tsovHi

Notes:
« C_is the load capacitance applied to pins during testing.
« The maximum baud rate is limited by internal operation clock used and other parameters.
* See Hardware Manual for details.

« Internal Shift Clock Mode
¢ tscyc q
T+ 2.4V 2.4V
SCKx
0.8
—tsovni —» tsLowvi
SOTx >§‘ 2.4V 2.4V
. 0.8V 0.8V
tivsHi _>r— tshixi —— P
V|H VIH ]
SINX V||_ VIL +
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11.4.1.6 Timer input timing

MB91590 Series

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

Parameter Symbol Pin Name Conditions Mi?llalulslax Unit Remarks

TINO to TIN3,
TIN7 to TIN10,
ICUO to ICU11,

. triwH, FRCKO to FRCK7,

Input pulse width L TIOA TIOB, - Atcpp | — ns
UDCAINO to 2,
UDCBINO to 2,
UDCZINO to 2
e Timer Input Timing

TINX, trwn trwe

ICUX,

FRCKO, Vin ViH \

FRCK1, Vi ViL

TIOA, TIOB

Note:

The description can be applied to FRCK2 to 7, UDCAINO to 2, UDCBINO to 2, and UDCZINO to 2 as well.

11.4.1.7 Trigger input timing

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

q o Value ;
Parameter Symbol Pin Name Conditions Min Max Unit Remarks
t INTO to INT15, Stcpp - ns
Input pulse width tTRGH‘ ADTG, RXO0, -
TRGL RX1, RX2 1 - us At stop mode
e Trigger Input Timing
trreH trreL
INTX, V V|
ADTG, " "
RXx Vie ViL
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11.4.1.8 NMI input timing
(Ta: Recommended operating conditions, Vcc5=5.0V £ 10%, Vss=AVss=0.0V)

Value
Min Max

Input pulse width | tami NMIX — Atcpp — ns

Parameter Symbol Pin Name Conditions Unit Remarks

« NMIX Input Timing

tnmiL ——»
NMIX Vin Vi
Vi Vi
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11.4.1.9 Low voltage detection (External low-voltage detection)

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

MB91590 Series

Pin o Value "

Parameter Symbol NEE Conditions Min T Typ | Max Unit Remarks
Power supply voltage Vces VCC5 |- - - 55 |V Microcontroller unit
range Vee3 VCC3 - — — 3.6 \Y GDC unit

When power-supply
voltage falls at
VCC5 |*1 39 |41 (43 |V microcontroller unit
and detection level is
Detection voltage VoL set initially
When power-supply
vees |+ 22 |24 |26 |v |VoltagefallsatGDC
unit and detection
level is set initially
L VCC5/ When power-supply
Hysteresis width Vhys VCC3 - - - 125 |mV voltage rises
L_ow voltage detection Td _ _ _ _ 30 us
time
Power supply voltage VCCS5, ) .
fluctuation rate B VCC3 |~ 2 B 2 Vims |72

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

*2: In order to perform the low-voltage detection at the detection voltage (VpL), be sure to suppress fluctuation of the power supply
voltage within the limits of the power supply voltage fluctuation rate.
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11.4.1.10 Low voltage detection (Internal low-voltage detection)

MB91590 Series

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

time

Pin o Value "
Parameter Symbol NEE Conditions Min T Typ | Max Unit Remarks
Power supply voltage _ _ _
range VRoP5 13 |V
Detection voltage VroL vce | 08 |09 |10 [v |Whenpower-supply
voltage falls

L When power-supply
Hysteresis width VRHYS - - - 50 mV voltage rises
Low voltage detection Td _ _ _ _ 30 us

*: If the fluctuation of the power supply is faster than the low voltage detection time(Td), there is a possibility to generate or release
after the power supply voltage has exceeded the detection voltage range.
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11.4.1.11 High current output slew rate
(Ta: Recommended operating conditions, Vcc5=AVcc5=5.0V + 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Conditions Min V?)lll;)e Max Unit Remarks
: : tr2, POBO to POB7, load capacitance
Output rise /fall time t P0O70 to PO77, |- 15 — 100 |ns 85pF
F2 P8O to P087 P

« Slew Rate Output Timing

VH VH
Vi Vi Vi=Vor2+0.9 X(VOHz-VOLz)
Vi=Vor+0.1x (VOHz-VOLz)

tro tr2
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11.4.1.12 External memory interface

Memory Controller

MB91590 Series

(Ta: Recommended operating conditions, Vcc3=3.3V £ 10%, Vss=AVss=0.0V)

; L Value .
Parameter Symbol Pin Name Conditions Min T Max Unit | Remarks
. . MEM_XCSO0, — 18 ns *1
Chip Select delay time teso MEM_XCS1 — 1 ns >
. . - 18 ns *1
Address delay time tao MEM_EA[24:0] - 12 s 2
. - 18 ns *1
Data output delay time tdo — 17 ns >
N - 18 ns *1
Data output — HiZ time tdoz — 17 ns =
_ *
NOR Flash data setup time | tgs ig — :z *;
MEM_ED[15:0] 12pF/10mA o - s -
NOR Flash data hold time | tgnr 0 — ns =
NOR Flash page Read t 20 - ns *1
data setup time dsp 85 |- ns *2
NOR Flash page Read ¢ 0 - ns *1
data hold time dhp 0 - ns *2
. 18 ns *1
XRD delay time trdo MEM_XRD — 1 ns >
. - 18 ns *1
XWR delay time twro MEM_XWR - 12 s 2

Output delay is reference clock is an internal clock. The reference clock of MEM_RDY is an internal clock.

*1: MB91F591/2/4/6/7/9
*2: MB91F59A/B
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ENOR Flash read timing

Internal CLK ( ( \
<« teso <« leso
MEM_XCSO ~— [
MEM_XCS1
<« 1 H H > a0
MEM_EA[24:0] \ \ \ \
\ \
MEM_RDY
trdo > Lrdo
MEM_XRD
tasr tahr
MEM_ED[15:0] , /
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ENOR Flash write timing

tCSO
MEM_XCSO ~— |
MEM_XCS1
tao
MEM_EA[24:0] \ \

| |
|

MEM_RDY

MEM_XWR \
| |
|

tdo tdo
MEM_ED[15:0] —j]< X l(

ENOR Flash Page read timing

\\___/
~—
s
£
o
| N R

Internal CLK \
<« teso <« teso
MEM_XCSO ~— [
MEM_XCS1
<> \ <« t,, \ \ <> tao
MEM_EA[24:0] \ \ \ \
\ \
MEM_RDY
trdo
MEM_XRD L_;L a

t

// P tasp R tanp N tasp dhp
MEM_ED[15:0] /| ~' ;l—
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e
HS-SPI
(Ta: Recommended operating conditions, Vcc3=3.3V £ 10%, Vss=AVss=0.0V)
. . Value ;
Parameter Symbol | Pin Name Conditions Min Max Unit Remarks
o5 RTM=1,
Serial clock cycle tevem SPI_CLK ns Mode=0,1,3
time Other than
50
those above
Valid CS — CLK
start time tosLsko2 1.5%tscyem-5 |- ns
(modeO/mode?2)
Valid CS — CLK
start time tosLski3 gg:—g;}é' tscyem-5 - ns
(model/mode3) SPFCSll CL=12pF
CLK end — Invalid SPI_CS2, |(When drive
CS time loskstoz | Sp|_CS3  [capability is | lscvem3 - ns
(modeO/mode?2) - 10mA)
CLK end — Invalid
CS time tosksL13 1.5xtscycm-3 — ns
(model/mode3)
SIO dat tput
time ata oLt tospar | SPI_CLK, -3 5 ns
SPI_SIOO0, RTM=1 and
SPI_SIO1 7 - ns _
— ' Mode=0,1,3
SIO setup tosser SPI_SIOZ2, Other th
SPI_SIO3 14 - ns er than
those above
SIO hold tspHoLD 0.5%tscyem - ns
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SPI_CSO0, \

SPI_CS1, .

SPI_CS2, — Scvem _ |
SPI_CS3 < >

tOSKSLOZ

modeO I I
mode2 W
SPI_CLK  losiske

)

y

mode3 w

tOSLSK13

tOSKSL13

A\ 4

SPI_SIOO, Input
SPI_SIO1;
SPI_SIO2, >
SPI_S|03 DSSET]| SDHOLD
>< output
«—>
tOSDAT
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11.4.1.13 GDC display signal

Clock

AC timing of video interface clock signal
(Ta: Recommended operating conditions, Vcc3=3.3V £ 10%, Vss=AVss=0.0V)

Parameter Symbol Pin Name Vin Value Max Unit Remarks
DCLKI frequency FdclkiO - 54 MHz
DCLKI "H"width ThdclkiO DCLKI 18 - ns
DCLKI "L"width TIdclkiO 18 - ns
DCLK frequency TIdclkO DCLK (internal) |— 54 MHz *1
DCLKO frequency FdclkoO DCLKO — 54 MHz *2

*1: The internal display clock of PLL synchronous mode is generated with internal PLL of display clock prescaler.
*2: DCLKI or PLL internal display clock is output.

Apply only DCLKI synchronous mode. (reference clock= DCLKI)
« AC timing of video interface input signal

(Ta: Recommended operating conditions, Vcc3=3.3V £ 10%, Vss=AVss=0.0V)

- Value ;
Parameter Symbol Pin Name Min Typ Max Unit Remarks
HSYNC input setup time | TshsyncO . 4 - - ns
HSYNC input hold time ThhsyncO HSYNC() 1 - - ns
VSYNC input pulse width | TwvsyncO VSYNC(i) 1 - - HSYNC

HDisplay input signal timing

pclkin/\___ 2\ [\

< 1/Fdclkin | Thdclkin " Tidclkin

| Twhsyncn \
HSYNC (i) b X

e | e

" Tshsyncn | Thhsyncn

Twvsyncn 1

< >
VSYNCn (i) X X

— ¢ ™

" Tsvsyncn Thvsyncn
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MB91590 Series

There are multiple clock modes for display output clocks, as shown in Table 1. The AC timing parameters vary depending on modes.
The AC timing parameters are specified for each mode.

Table 1. Clock Mode for Display Output

Setting Register Bit Field

Other than 0

Other than 0

Other than 0

Other than 0

Cannot be used.

DCM1 DCM3 Clock Mode Name
CKS DCKed DCKD DCKinv

0 0 0 0 Built-in PLL standard mode

0 0 0 1 Built-in PLL reverse edge mode

8 1 8 2 Cannot be used.

0 0 Otherthan0 |0 Built-in PLL delay mode

0 0 Otherthan0 |1 Built-in PLL reverse edge and delay mode

8 1 8;22: EEZQ 8 2 Built-in PLL both edge and delay mode

1 0 0 0 DCLKI input standard mode

1 0 0 1 DCLKI input reverse edge mode

1 1 0 0

1 1 0 1

1 0 0

1 0 1

1 1 0

1 1 1
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B AC Timing Parameters
This section describes parameters used for AC timing specifications. Select whether you use the DCLKO reverse edge mode,
depending on the use/non-use of delay mode.

When the delay mode is not used:
Use the DCLKO reverse edge mode when the external display device (TFT) receives the signal at the rising edge of DCLKO.
Use the DCLKO standard mode when the external display device (TFT) receives the signal at the falling edge of DCLKO.

When the delay mode is used:
Use the DCLKO standard mode when the external display device (TFT) receives the signal at the rising edge of DCLKO.
Use the DCLKO reverse edge mode when the external display device (TFT) receives the signal at the falling edge of DCLKO.

Note: Clock duty ratio when the clock frequency division ratio is even or odd

AC specifications use the half-cycle of the display output clock DCLKO as a parameter. In AC specifications, the first half-cycle is
indicated as tqeyc_1, and the second half-cycle is indicated as tcyc |-

Note that clock duty ratio will not be 50%:50% when the clock frequency division ratio (specified in SC field of DCML1 register) is odd.
If the clock frequency division ratio is odd, the first half-cycle tqcyc_ becomes different from the second half-cycle tqcyc ).

Figure 2. Clock Duty Ratio when the Clock Frequency Division Ratio is even or Odd

* When the frequency division ratio is even

&
«

¢ tdcyc_f >ie tdcyc_l ’

DCLKO
(DCKinv=1) \

¢ tdeyc / 2 < tdeyc / 2 ’

» Example: When the frequency division ratio is odd (frequency division ratio = 3)

d
«

»
>

tdeyc
< tdcyc_f > tdeyc | >

DCLKO
(DCKinv=1) \_

S heye /3 TR 2 (tdeyc / 3) —

When the clock frequency division ratio is 5, tgcyc 1 : tacyc | Will be 2:3.
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Built-in PLL reverse edge mode (DCM3.DCKinv=1)
Figure 3 shows the setup/hold definition when the external display device receives the signal at the rising edge of DCLKO.

Figure 3. Built-in PLL Reverse Edge Mode Setup/Hold Definition

Use the clock mode of DCMS3 register DCKinv=1

< tdcyc >
tdcyc_f P< tdcyc_l )
DCLKO
(DCKinv=1)
tdosu P tdohd
Data signal
Data signal:

ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT

Built-in PLL standard mode (DCM3.DCKinv=0)
Figure 4 shows the setup/hold definition when the external display device receives the signal at the falling edge of DCLKO.

Figure 4. Built-in PLL Standard Mode Setup/Hold Definition

Use the clock mode of DCM3 register DCKinv=0

< tdcyc >
¢ tdcyc_f P tdcyc_l ’
DCLKO
(DCKinv=0)
tdosu — tdohd
Data signal
Data signal:

ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT
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Built-in PLL delay mode (DCM3.DCKinv=0)

Figure 5 shows the setup/hold definition when the external display device receives the signal at the rising edge of DCLKO.
(Example: When frequency division ratio = 4)

Figure 5. Built-in PLL Delay Mode Setup/Hold Definition

tdcyc

< »

> tpIIcyc

DCLKO (

(DCKinv=0)
(dela)|/=\(/)) —/

tdcyc_f

DCLKO
(DCKinv=0) /
(delay=3)

ROUT7-0 tdosu ' tdohd |

GOUT7-0
BOUT7-0 X
HSYNC

VSYNC

DEOUT

CSOUT/GV

Document Number: 002-04727 Rev. *B Page 156 of 174




A
L

CYPRESS

EMBEDDED IN TOMORROW

Built-in PLL reverse edge and delay mode (DCM3.DCKinv=1)

Figure 6 shows the setup/hold definition when the external display device receives the signal at the falling edge of DCLKO.
(Example: When frequency division ratio = 4)

Figure 6. Built-in PLL Reverse Edge and Delay Mode Setup/Hold Definition

MB91590 Series

DCLKO
(DCKinv=1)
(delay=0)

DCLKO
(DCKinv=1)
(delay=3)

ROUT7-0
GOUT7-0
BOUT7-0
HSYNC
VSYNC
DEOUT
CSOUT/GV

tdcyc

)

<

DE— Y

tdcyc_f

tdcyc_l

»

\

__N-_--__._____

R P -\--- -

tdosu

SRS S, ZR R R

tdohd

Built-in PLL both edge and delay mode (DCM3.DCKinv=0)

Figure 7 shows the setup/hold definition when the external display device (TFT) receives the signal both at the rising edge and
the falling edge of DCLKO. (Example: When frequency division ratio = 4) Although there are two sampling locations in both edge
mode; one at the rising edge and the other at the falling edge, the values of setup/hold definition are same.

Figure 7. Built-in PLL Both Edge and Delay Mode Setup/Hold Definition

DCLKO
(delay=0)

DCLKO
(delay=3)

ROUT7-0
GOUT7-0
BOUT7-0
HSYNC
VSYNC
DEOUT
CSOUT/GV

Al

E—
]

tpIIcyc

|

tdosu

R SN I ——

tdohd

i
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Setup/Hold Definition in Delay Mode
The delay mode is a mode realized with DCLKO delay function, and it can provide delay to DCLKO signal output itself. This can
be used when both the following conditions are satisfied.
« The internal PLL is used to generate DCLKO (CKS field of DCM register = 0)
« The frequency division ratio to the internal PLL of DCLKO is 2 or more (SC field of DCM register > 0)

The delay value is set as the unit for internal PLL clock by DCKD field of DCMS3 register. The meanings of DCKD setting value are
shown below.

When the internal PLL When the internal PLL frequency
frequency division ratio = 2 division ratio > 2
DCKD Delay DCKD Delay

000000 No additional delay 000000 No additional delay

000100 +1 PLL clock 000010 +2 PLL clock
000100 +3 PLL clock
000110 +4 PLL clock
111110 +17 PLL clock

In delay mode, tucyc f and tacyc | are defined by the delay value above (e.g. "2" of "+2 PLL clock") as shown below.
tacyc_r = Delay value x tpicyc

tdcyc | = tdeye — tdeyc f
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DCLKI Input Standard Mode (DCM3.DCKinv=0)

Figure 8 shows the setup/hold definition when the external display device (TFT) receives the signal at the falling edge of DCLKO.
Figure 8. DCLKI Input Standard Mode Setup/Hold Definition

Use the clock mode of DCMS register DCKinv=0

< tdcyc <

4 tdeyc f M tdeyc | TP

DCLKO / \ /
(DCKinv= 0)

] \ /

fdosu =€ tdohd

Data signal

Data signal:
ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT

DCLKI Input Reverse Edge Mode (DCM3.DCKinv=1)

Figure 9 shows the setup/hold definition when the external display device (TFT) receives the signal at the rising edge of DCLKO.
Figure 9. DCLKI Input Reverse Edge Mode Setup/Hold Definition

Use the clock mode of DCM3 register DCKinv=1

P

tdeyc >

—— tdcyc f ——P@— tldcyc | —P

DCLKO \ / \
(DCKinv=1) \ / -

tdosu —» & tdohd

Data signal

Data signal:
ROUT7~0, GOUT7~0, BOUT7~0, HSYNC, VSYNC, CSOUT/GV, DEOUT
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B AC Timing Specifications

Parameter Symbol min.
Display clock cycle time tdeyc 18.5ns

External Load Condition 50 pF

10 Drive capability Settin
Parameter Symbol DCLKO Reference Edge 10 mA P y 5 mAg Remark
Setup time tdosu neg, pos taeye_f - 8.5ns taeye_f - 10.2ns
Hold time tdohd - tdeye_| - 1.7ns tdeye_| - 3.3ns *2
- tdeye_| - 3.2ns tdeye_| — 5.1ns *3

*1: DCLKO reference edge: This is the reference clock edge for setup time and hold time.
Pos = The external display device receives the signal at the rising edge of DCLKO.
Neg = The external display device receives the signal at the falling edge of DCLKO.

*2: Should be applied to RGB666.

*3: Should be applied to RGB888.
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Video Capture Input

1/Ri
CCLK \ ( \
BIN7-2 Toi T.
GIN7-2 L cisu ole CIhdJ
RIN7-2
HSIN
VSIN
VIN7-0
. Value ;
Parameter Symbol Pin Name Min Max Unit Remarks
Capture input frequency Fci CCLK - 81.0 MHz
Capture input setup time Tcisu BIN7-2, GIN7-2, 3.0 - ns
RIN7-2,
. . . HSIN, VSIN,
Capture input hold time Tcihd VIN7-0 0.0 - ns
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11.4.1.14 GDC ommand trigger signal

) Value ;
Parameter Symbol Pin Name Min Max Unit Remarks
Input trigger pulse width Ttrg CMDTRG 160 — ns
CMDTRG

Ttrg
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11.5 A/D Converter

11.5.1 Electrical Characteristics

MB91590 Series

(Ta: Recommended operating conditions, Vcc5=AVcc5=5.0V + 10%, Vss=AVss=0.0V)

Value

Parameter Symbol | Pin Name Min Typ Max Unit Remarks
Resolution — — — — 10 bit
Total error — — — — +3 LSB
Non linearity error - - - - +2.5 LSB
Differential linearity _ _ _ +19 LSB
error
.. ANO to AVss - AVss +
Zero transition voltage | Vor AN31L 15LsB |~ 25158 |V 1LSB = (AVce - AVss)
Full-scale transition Vv ANO to AVRHS5 - AVRH5 + Vv /1024
voltage FST AN31 3.5LSB 0.5LSB
Sampling time tsmp - 1.2 - - us *1
Compare time temp - 1.8 - - us *1
A/D conversion time teny — 3.0 — - Us *1
Analog port input ANO to
curren% P P VNN AN31 -5 - +5 MA Vavss < Van £ Vavee
Analog input voltage | Van ﬁmglto AVss - AVRH5 \Y
AvrH AVRH5 4.5 — 5.5 V AVRH5 < AVcch
Reference voltage AvaL AVSS — 00 — v
Ia AVCC - - 4.0 mA
IaH — — 6.0 IJA *2
Power supply current
Ir AVRH5 — 600 900 A
IrH - - 5 [JA *2
Variation between ANO to
channels B AN31 B 4 LSB

*1: Time for each channel.

*2: Power supply current (Vcc = AVcce = 5.0 V) is specified if A/D converter is not operating and CPU is stopped.

Note:

Be sure to use the clock with a frequency between 8MHz and 17MHz for the ADC compare clock in order to ensure its accuracy.
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11.5.2 Definition of A/D Converter Terms

Resolution Analog variation that is recognized by an A/D converter.

Non linearity error . Deviation of the actual conversion characteristics from a straight line that
connects the zero transition point ("00 0000 0000"— —"00 0000 0001") to the
full-scale transition point ("111111 1110"— —"11 1111 1111").

Differential linearity . Deviation of the input voltage from the ideal value that is required to change the

error output code by LSB.

Total error Difference between the actual value and the theoretical value. The total error

includes zero transition error, full-scale transition error, and non linearity error.

Total error
3FF 1
3FE T  Actual conversion 151SB
characteristics
srp 4 -
= L {1LSB x (N-1)+0.5LSB}
g ]
o ]
T 0041 \\‘\ VNT
.<53> (Actually-measured value)
003 1+
~— Actual conversion
002 + characteristics
- Ideal characteristics
001 1
— <«— 0.5 LSB
AVSS AVRH5
Analog input

Total error of digital output N = Vit - {1LSB} x (N - 1) + 0.5LSB}
1LSB
AVRHS5 - AVSS

1024 M

[LSB]

1LSB (Ideal value) =

N: A/D converter digital output value.

Vor (Ideal value) = AVSS + 0.5 LSB[V]

Vest (Ideal value) = AVRHS - 1.5 LSB[V]

Vnt: Voltage at which the digital output changes from (N - 1) to N.
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Non linearity error Differential linearity error
3FF Ideal
T characteristics
Actual conversion l
SFET f{'i@éti”(ﬁ“fsl) N+1-1 Actual conversion
characteristics
3FD4- + Vor} VFsT
(actual
\ measurement \
5 ~ value) 5 N
= ™~ =g T
3 VNT (actual 3
= 0044 measurement value) =
E’ :§> VIN+1) T
a 0034 ~— Actual conversion 0 Nn-14+ (actual measurement
characteristics value)
VNT
0021 (actual measurement value)
1 Ideal characteristics N-2 ~«—— Actual conversion
001 characteristics
Vot (actual measurement value)
AVSS AVRH5 AVSS AVRH5
(AVRL) Analog input (AVRL) Analog input

Vit - {1LSB} x (N - 1) + Vor
1LSB

Linearity error of digital output N = [LSB]

Vin+ 1T - Var

Differential linearity error of digital output N = - 1 [LSB]
1LSB
_ Vest - Vor
1LSB = 1022 V]

Vor : Voltage at which the digital output changes from “0004” to “001 ".
Vest  : Voltage at which the digital output changes from “3FE " to “3FF ".
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11.5.3 Notes on Using A/D Converter
<About the output impedance of the analog input of external circuit>

» External impedance values of the external input of 4.2 kQ or lower (sampling time = 1.2 ys@ machine clock of 16 MHz) are
recommended. When the external impedance is too high, the sampling time for analog voltages may not be sufficient. In this
case, it is recommended to connect the capacitor (approx. 0.1 yF) to the analog input pin.

« Analog Input Circuit model
R
4O/C> IVV\, T Comparator
Analog input C
During sampling: ON |
R C

MB91590series 4.0kQ (Max) 16.1pF (Max)

Note: Listed values must be considered as reference values.
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11.6 Flash Memory

11.6.1 Electrical Characteristics

Value -
Parameter Min Tp Max Unit Remarks
T -
_ 200 800 ms 8 Kbyte sector -, exclqdlng
internal preprogramming time
o "
_ 300 1100 ms 8 Kbyte sector -, |nclu_d|ng_
Sector erase time internal preprogrlammmg _tlme
_ 400 2000 ms 54 Kbyte sector -, excjudmg
internal preprogramming time
T . o
B 700 3700 ms _64 Kbyte sector -, |ncl'ud|n'g
internal preprogramming time
8-bit writing time _ 9 288 us Exclusive ofgverhead time at
system level
16-bit writing time | — 12 384 us Exclusive of*clJverhead time at
system level
ECC writing time |- 9 288 us Exclusive of*clnverhead time at
system level
1,000 cycles/
" 20 years,
Erase cycle “/ 10,000 cycles/ _ o0~*3
Data retain time 10 years, - h Average Tx=+85°C
100,000 cycles/
5 years

" 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).

11.6.2 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 erasing, be sure to turn the power off by using an external
voltage detection function.

To put it concretely, after the external power supply voltage falls below the detection voltage (VDL*), hold Vcc5 at 2.7V or more within
the duration calculated by the following expression:

Td[us] + (period of PCLK [us] x 257) + 50 [us]
*: See " AC Characteristics Low voltage detection (External low-voltage detection) "
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12.0rdering Information

MB91590 Series

Part Number

MB91F591BPMC-GSE1

MB91F591BSPMC-GSE1

MB91F591BHPMC-GSE1

MB91F591BHSPMC-GSE1

MB91F592BPMC-GSE1

MB91F592BSPMC-GSE1

MB91F592BHPMC-GSE1

MB91F592BHSPMC-GSE1

MB91F594BPMC-GSE1

MB91F594BSPMC-GSEL1

MB91F594BHPMC-GSE1

MB91F594BHSPMC-GSE1

208-pin plastic LQFP
(LQR208)

MB91F59BCEQ-GSE1

MB91F59BCHSEQ-GSE1

208-pin plastic TEQFP
(LET208)

MB91F59ACPB-GSE1

MB91F59ACSPB-GSE1

MB91F59ACHPB-GSEL1

MB91F59ACHSPB-GSE1

MB91F59BCPB-GSE1

MB91F59BCSPB-GSE1

MB91F59BCHPB-GSE1

MB91F59BCHSPB-GSE1

320-Ball Grid Array Package
(BYA320)

"L For details of the package, see "Package Dimensions ".
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13.Package Dimensions
W Dimension of LQFP-208(LQR208)

- nl
| FnA
156 = 105
157 104
Ed E]
A B %
208 o 53
1 52
D
s 4x
P Slrelelas]o]
BOTTOM VIEW
[2]o20]cas]o] — | Er=ar=ere] o BOTTOM VIEW
TOP VIEW

: A
SEATING
PLANE L1 ——1 Mﬁ

L |—b —]

L
SECTION A-A"

|-—o

SIDE VIEW DETAILA
NOTES
DIMENSIONS
SYMBOL VIN. Tnom Tvax 1. ALL DIMENSIONS ARE IN MILLIMETERS.
. . . /A\DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A — | — [0 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
Al 005 | — [015 A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
b 017 [ 022 | 0.27 /A\TO BE DETERMINED AT SEATING PLANE C.
009 | — [o20 /A\DIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.

ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.

3000 BSC DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED

D1 28.00 BSC AT DATUM PLANE H.

e 0.50 BSC A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED

E 30.00 BSC WITHIN THE ZONE INDICATED.

E1 28.00 BSC /\REGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY

. 025 Toso To7s SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.

Lt 0.30 | 0.50 | 0.70 BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER

) o | —| & SECTIONS OF THE MOLDER BODY.

ADIMENSION b DOES NOT INCLUDE DAMBER PROTRUSION. THE DAMBAR
PROTRUSION ) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.

ATHESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.

A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.

002-15151 **

PACKAGE OUTLINE, 208 LEAD LQFP
28.0X28.0X1.7 MM LQR208 REV:#k
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HDimension of TEQFP-208(LET208)
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EXPOSED PAD
BOTTOM VIEW
TOP VIEW
DETAILA
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A A2 T SEATING veN i
' 1 ~ — PLANE | R2
Al — ~¢] [S[00s][c ~—-b—"
A 08]0] 1 SECTION A-A
—l—>b [$]o0s® — b=
SIDE VIEW A DETALLA_
DIMENSION NOTES
SYMBOL 1. ALL DIMENSIONS ARE IN MILLIMETERS .
MIN. | NOM. [ MAX. [ A\ DATUM PLANE H IS LOCATED AT THE BOTTOM OF THE MOLD PARTING
A 1.70 LINE COINCIDENT WITH WHERE THE LEAD EXITS THE BODY.
A\DATUMS A-B AND D TO BE DETERMINED AT DATUM PLANE H.
Al 0.05 — | 015 | /ATO BE DETERMINED AT SEATING PLANE C.
ADIMENSIONS D1 AND E1 DO NOT INCLUDE MOLD PROTRUSION.
A2 | 135 | 140 | 1.45 ALLOWABLE PROTRUSION IS 0.25mm PRE SIDE.
DIMENSIONS D1 AND E1 INCLUDE MOLD MISMATCH AND ARE DETERMINED
D 30.00 BSC AT DATUM PLANE H.
D1 28.00 BSC A\DETAILS OF PIN 1 IDENTIFIER ARE OPTIONAL BUT MUST BE LOCATED
WITHIN THE ZONE INDICATED.
D2 9.90 ReF AREGARDLESS OF THE RELATIVE SIZE OF THE UPPER AND LOWER BODY
D3 871 REF SECTIONS. DIMENSIONS D1 AND E1 ARE DETERMINED AT THE LARGEST
FEATURE OF THE BODY EXCLUSIVE OF MOLD FLASH AND GATE BURRS.
£ 30.00 BSC BUT INCLUDING ANY MISMATCH BETWEEN THE UPPER AND LOWER
SECTIONS OF THE MOLDER BODY.
E1 28.00 BSC A\DIMENSION b DOES NOT INCLUDE DAMBAR PROTRUSION. THE DAMBAR
PROTRUSION (S) SHALL NOT CAUSE THE LEAD WIDTH TO EXCEED b
E2 9.90 REF MAXIMUM BY MORE THAN 0.08mm. DAMBAR CANNOT BE LOCATED ON
THE LOWER RADIUS OR THE LEAD FOOT.
E3 8.71 REF
&XACT SHAPE AND SIZE OF THIS FEATURE IS OPTIONAL.
R1 008 | — | —
&THESE DIMENSIONS APPLY TO THE FLAT SECTION OF THE LEAD
R2 008 | — ]020 BETWEEN 0.10mm AND 0.25mm FROM THE LEAD TIP.
0° 4° 8° A1 1S DEFINED AS THE DISTANCE FROM THE SEATING PLANE TO
THE LOWEST POINT OF THE PACKAGE BODY.
c 012 | — | 020
b 017 022 [027
L 045 | 060 [075
L1 1.00 REF
L2 0.25
e 0.50 BSC
002-13651 *A
PACKAGE OUTLINE, 208 LEAD TEQFP
28.0X28.0X1.7 MM LET208 REV*A
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HDimension of BGA- 320(BYA320)
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TOP VIEW 2X
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DETAILA
rM //o.20]c l_A
' OO O O 7 [ \
[&]o.15] ] f
SIDE VIEW
DETAILA _
DIMENSIONS NOTES
SYMBOL
MiN. | nom. | Max. 1. ALL DIMENSIONS ARE IN MILLIMETERS.
2. DIMENSIONS AND TOLERANCES METHOD S PER ASME Y14.5-2009 .
A — | — | 246 THIS OUTLINE CONFORMS TO JEP95, SECTION 4.5.
A1 035 | — | — 3. BALL POSITION DESIGNATION PER JEP95, SECTION 3, SPP-010.
b 27,00 BSG 4."¢"” REPRESENTS THE SOLDER BALL GRID PITCH.
5. SYMBOL “MD”IS THE BALL MATRIX SIZE IN THE “D” DIRECTION.
E 27.00 BSC SYMBOL “ME”IS THE BALL MATRIX SIZE IN THE “E” DIRECTION.
n IS THE NUMBER OF POPULATED SOLDER BALL POSITIONS FORMATRIX
D1 24.00 BSC SIZEMD X ME.
Eq 24.00 BSC /B\DIMENSION “b”1S MEASURED AT THE MAXIMUM BALL DIAMETER
IN A PLANE PARALLEL TO DATUM C.
MD 20 /\"SD” AND “SE” ARE MEASURED WITH RESPECT TO DATUMS A AND B AND
ME 20 DEFINE THE POSITION OF THE CENTER SOLDER BALL IN THE OUTER ROW .
WHEN THEREISAN ODD NUMBER ~ OF SOLDER BALLS IN THE OUTER ROW,
n 320 “SD” OR "SE”=0.
WHEN THEREISAN  EVEN NUMBER OF SOLDER BALLS IN THE OUTER ROW,
b 0.60 | 0.75 | 0.90 “SD”= eD/2 AND "SE” = eE/2.
eD 1.27 BSC /A\A1 CORNER TO BE IDENTIFIED BY CHAM FER, LASER OR INK MARK.
- pP— METALLIZED MARK INDENTATION OR OTHER MEANS.
° : 9. “+“INDICATES THE THEORETICAL CENTER OF DEPOPULATED BALLS.
SD /SE 0.635 10. EDEC SPECIFICATION NO. REF: N/A.

002-16414 **

PACKAGE OUTLINE, 320 BALL FBGA
27.00X27.00X2.46 MM BYA320 REV:*|
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14.Major Changes

Spansion Publication Number: MB91590 DS705-00010

Page Section Change Results

Revision 3.1
- | - | Company name and layout design change

See Supplementary Information as described in Document Definition.

NOTE: Please see “Document History” about later revised information.
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Document History

Document Title: MB91590 Series FR Family FR81S 32-Bit Microcontroller
Document Number: 002-04727

- Orig. of Submission o
Revision ECN Description of Change
Change Date

Migrated to Cypress and assigned document number 002-04712.

> - NNAS 06/19/2015
No change to document contents or format.

*A 5139796 NNAS 02/19/2016 |[Updated to Cypress format.
12. Ordering Information
[Improve] Updated "Ordering Information”
[Improve] Delete "2: Under consideration

B 5973870 HMIZ 12/01/2017 13. Package Dimensions
[Improve] Updated PKG figure for LQR208, LET208 and BYA320
Updated Sales page.
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Sales, Solutions, and Legal Information

Worldwide Sales and Design Support
Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find the
office closest to you, visit us at Cypress Locations.

Products o
PSoC"™ Solutions
ARM® Cortex® Microcontrollers cypress.com/arm
PSoC 1 | PSoC 3| PSoC 4 | PSoC 5LP | PSoC 6
Automotive cypress.com/automotive
Clocks & Buffers cypress.com/clocks Cypress Developer Community
Interface cypress.com/interface
Forums | WICED 10T Forums| Projects | Videos | Blogs |
Internet of Things cypress.com/iot Training| Components
Memory cypress.com/memory
Microcontrollers cypress.com/mcu Technical Support
PSoC cypress.com/psoc cypress.com/support
Power Management ICs cypress.com/pmic
Touch Sensing cypress.com/touch
USB Controllers cypress.com/usb
Wireless Connectivity cypress.com/wireless

Arm and Cortex are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

© Cypress Semiconductor Corporation, 2015-2017. This document is the property of Cypress Semiconductor Corporation and its subsidiaries, including Spansion LLC (“Cypress”). This document,
including any software or firmware included or referenced in this document (“Software”), is owned by Cypress under the intellectual property laws and treaties of the United States and other countries
worldwide. Cypress reserves all rights under such laws and treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or
other intellectual property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing the use of the Software,
then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to sublicense) (1) under its copyright rights in the Software (a) for Software provided in source
code form, to modify and reproduce the Software solely for use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form
externally to end users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of Cypress’s patents that are
infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for use with Cypress hardware products. Any other use, reproduction,
modification, translation, or compilation of the Software is prohibited.

TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD TO THIS DOCUMENT OR ANY SOFTWARE
OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent
permitted by applicable law, Cypress reserves the right to make changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any
product or circuit described in this document.  Any information provided in this document, including any sample design information or programming code, is provided only for reference purposes. It
is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any application made of this information and any resulting product. Cypress
products are not designed, intended, or authorized for use as critical components in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support
devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses where the
failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any component of a device or system whose failure to perform
can be reasonably expected to cause the failure of the device or system, or to affect its safety or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress
from any claim, damage, or other liability arising from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and against all claims, costs,
damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, WICED, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or registered trademarks of Cypress in
the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other names and brands may be claimed as property of their respective owners.
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