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"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
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F2MC-16LX MB90385 Series

MB90385 series devices are general-purpose high-performance 16-bit micro controllers designed for process control of consumer
products, which require high-speed real-time processing. The devices of this series have the built-in full-CAN interface.

The system, inheriting the architecture of FAMC family, employs additional instruction ready for high-level languages, expanded
addressing mode, enhanced multiply-divide instructions, and enriched bit-processing instructions. Furthermore, employment of 32-
bit accumulator achieves processing of long-word data (32 bits).

The peripheral resources of MB90385 series include the following:

8/10-bit A/D converter, UART (SCI), 8/16-bit PPG timer, 16-bit input-output timer (16-bit free-run timer, input capture 0, 1, 2, 3 (ICU)),

and CAN controller.
Features
Clock

m Built-in PLL clock frequency multiplication circuit

m Selection of machine clocks (PLL clocks) is allowed among
frequency division by two on oscillation clock, and multiplication
of 1 to 4 times of oscillation clock (for 4-MHz oscillation clock,
4 MHz to 16 MHz).

m Operation by sub-clock (8.192 kHz) is allowed. (MB90387,
MB90F387)

m Minimum execution time of instruction: 62.5 ns (when operating
with 4-MHz oscillation clock, and 4-time multiplied PLL clock).

16 Mbyte CPU memory Space

m 24-bit internal addressing

Instruction System Best Suited to Controller

m Wide choice of data types (bit, byte, word, and long word)
m Wide choice of addressing modes (23 types)

m Enhanced multiply-divide instructions and RETI instructions

m Enhanced high-precision computing with 32-bit accumulator

Instruction System Compatible with High-level
Language (C language) and Multitask

m Employing system stack pointer

m Enhanced various pointer indirect instructions
m Barrel shift instructions

Increased Processing Speed

m 4-byte instruction queue

Powerful Interrupt Function with 8 Levels and 34
Factors

Automatic Data Transfer Function Independent of CPU

m Expanded intelligent I/O service function (EI? OS): Maximum
of 16 channels

Low Power Consumption (standby) Mode

m Sleep mode (a mode that halts CPU operating clock)
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m Time-base timer mode (a mode that operates oscillation clock,
sub clock, time-base timer and watch timer only)

m Watch mode (a mode that operates sub clock and watch timer
only)

m Stop mode (a mode that stops oscillation clock and sub clock)

m CPU blocking operation mode

Process
m CMOS technology

I/O Port

m General-purpose input/output port (CMOS output):

MB90387, MB90F387: 34 ports (including 4 high-current out-
put ports)

MB90387S, MB90F387S: 36 ports (including 4 high-current
output ports)

Timer

m Time-base timer, watch timer, watchdog timer: 1 channel

m 8/16-bit PPG timer: 8-bit x 4 channels, or 16-bit x 2 channels
m 16-bit reload timer: 2 channels

m 16-bit input/output timer
0 16-bit free run timer: 1 channel
0 16-bit input capture: (ICU): 4 channels

Interrupt request is issued upon latching a count value of 16-
bit free run timer by detection of an edge on pin input.

CAN Controller: 1 channel
m Compliant with Ver2.0A and Ver2.0B CAN specifications
m 8 built-in message buffers

m Transmission rate of 10 kbps to 1 Mbps (by 16 MHz machine
clock)

m CAN wake-up

UART (SCI): 1 channel
m Equipped with full-duplex double buffer

m Clock-asynchronous or clock-synchronous serial transmission
is available.

San Jose, CA 95134-1709 . 408-943-2600
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1. Product Lineup

Part Number MBOOF387 MB90387
MB90V495G
Parameter MB90F387S MB90387S
Classification Flash ROM Mask ROM Evaluation product
ROM capacity 64 Kbytes -
RAM capacity 2 Kbytes 6 Kbytes
Process CMOS
Package LQFP-48 (pin pitch 0.50 mm) PGA-256
Operating power supply voltage 35Vto55V 45Vto55V
Special power supply for - None
emulator*?
CPU functions Number of basic instructions : 351 instructions
Instruction bit length : 8 bits and 16 bits
Instruction length : 1 byte to 7 bytes
Data bit length . 1 bit, 8 bits, 16 bits
Minimum instruction execution time: 62.5 ns (at 16 MHz machine clock)
Interrupt processing time: 1.5 pus at minimum (at 16 MHz machine clock)
Low power consumption Sleep mode / Watch mode / Time-base timer mode / Stop mode / CPU intermittent

(standby) mode

1/0 port General-purpose input/output ports (CMOS output): 34 ports (36 ports*?)
including 4 high-current output ports (P14 to P17)

Time-base timer 18-bit free-run counter
Interrupt cycle: 1.024 ms, 4.096 ms, 16.834 ms, 131.072 ms
(with oscillation clock frequency at 4 MHz)

Watchdog timer Reset generation cycle: 3.58 ms, 14.33 ms, 57.23 ms, 458.75 ms
(with oscillation clock frequency at 4 MHz)

16-bit input/ 16-bit free-run |Number of channels: 1

output timer timer Interrupt upon occurrence of overflow

Number of channels: 4

Input capture Retaining free-run timer value set by pin input (rising edge, falling edge, and both edges)

16-bit reload timer Number of channels: 2

16-bit reload timer operation

Count clock cycle: 0.25 us, 0.5 ps, 2.0 us
(at 16-MHz machine clock frequency)
External event count is allowed.

Watch timer 15-bit free-run counter
Interrupt cycle: 31.25 ms, 62.5 ms, 12 ms, 250 ms, 500 ms, 1.0s,2.0s
(with 8.192 kHz sub clock)

8/16-bit PPG timer Number of channels: 2 (four 8-bit channels are available also.)

PPG operation is allowed with four 8-bit channels or two 16-bit channels.
Outputting pulse wave of arbitrary cycle or arbitrary duty is allowed.
Count clock: 62.5nsto 1 us

(with 16 MHz machine clock)

Delay interrupt generator module Interrupt generator module for task switching. Used for realtime OS.

DTP/External interrupt Number of inputs: 4
Activated by rising edge, falling edge, “H” level or “L” level input.
External interrupt or expanded intelligent I/O service (EI?0S) is available.
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Part Number MBOOF387 MB90387
E MBYOF387S MB90387S MBOOV495G
8/10-bit A/D converter Number of channels: 8

Resolution: Selectable 10-bit or 8-bit.

Conversion time: 6.125 pus (at 16 MHz machine clock, including sampling time)
Sequential conversion of two or more successive channels is allowed. (Setting a
maximum of 8 channels is allowed.)

Single conversion mode: Selected channel is converted only once.

Sequential conversion mode: Selected channel is converted repetitively.

Halt conversion mode: Conversion of selected channel is stopped and activated alter-
nately.

UART(SCI) Number of channels: 1

Clock-synchronous transfer: 62.5 kbps to 2 Mbps

Clock-asynchronous transfer: 9,615 bps to 500 kbps

Communication is allowed by bi-directional serial communication function and master/
slave type connection.

CAN Compliant with Ver 2.0A and Ver 2.0B CAN specifications.

8 built-in message buffers.

Transmission rate of 10 kbps to 1 Mbps (by 16 MHz machine clock)
CAN wake-up

*1: Settings of DIP switch S2 for using emulation pod MB2145-507. For details, see MB2145-507 Hardware Manual
(2.7 Power Pin solely for Emulator).

*2: MB90387S, MBO0F387S

2. Packages And Product Models

Package MB9O0F387, MBIOF387S MB90387, MB90387S
LQA048 O O

O:Yes x:No

Note: Refer to Package Dimension for details of the package.

3. Product Comparison

Memory Space

When testing with test product for evaluation, check the differences between the product and a product to be used actually. Pay
attention to the following points:

m The MB90V495G has no built-in ROM. However, a special-purpose development tool allows the operations as those of one with
built-in ROM. ROM capacity depends on settings on a development tool.

m On MB90V495G, an image from FF4000+ to FFFFFF+ is viewed on 00 bank and an image of FEO00OH to FF3FFF+ is viewed only
on FE bank and FF bank. (Modified on settings of a development tool.)

m On MB90F387/F387S/387/387S, an image from FF4000+ to FFFFFF+ is viewed on 00 bank and an image of FEOOOO+ to FF3FFFH
is viewed only on FF bank.
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4. Pin Assignment

AVcc
AVR
P50/ANO
P51/ANA1
P52/AN2
P53/AN3
P54/AN4
P55/AN5
P56/AN6
P57/AN7
P37/ADTG
P20/TINO

*: MB90387, MBO0F387

NN

: X1A, X0A
MB90387S, MB90F387S: P36, P35

(Top View)
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P11/IN1
P10/INO
X1

X0

C
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5. Pin Description

Pin No. Pin Name C_Ii_)r/%ueit Function
1 AvVcc - Vcc power input pin for A/D converter.
2 AVR - Power (Vref+) input pin for A/D converter. Use as input for Vcc or lower.
3to 10 P50 to P57 E General-purpose input/output ports.
ANO to AN7 Functions as analog input pins for A/D converter. Valid when analog input setting is
“enabled.”
11 P37 D General-purpose input/output port.
ADTG _Function as an external trigger input pin for A/D converter. Use the pin by setting as
input port.
12 P20 D General-purpose input/output port.
TINO Function as an event input pin for reload timer 0. Use the pin by setting as input port.
13 P21 D General-purpose input/output port.
TOTO Function as an event output pin for reload timer 0. Valid only when output setting is
“enabled.”
14 P22 D General-purpose input/output port.
TIN1 Function as an event input pin for reload timer 1. Use the pin by setting as input port.
15 P23 D General-purpose input/output port.
TOT1 Function as an event output pin for reload timer 1. Valid only when output setting is
“enabled.”
16 to 19 P24 to P27 D General-purpose input/output ports.
INT4 to INT7 Functions as external interrupt input pins. Use the pins by setting as input port.
20 MD2 F Input pin for specifying operation mode. Connect directly to Vss.
21 MD1 C Input pin for specifying operation mode. Connect directly to Vcc.
22 MDO C Input pin for specifying operation mode. Connect directly to Vcc.
23 RST B External reset input pin.
24 Vcce - Power source (5 V) input pin.
25 Vss - Power source (0 V) input pin.
26 C - Capacitor pin for stabilizing power source. Connect a ceramic capacitor of approx-
imately 0.1 pF.
27 X0 A Pin for high-rate oscillation.
28 X1 A Pin for high-rate oscillation.
290 32 P10 to P13 D General-purpose input/output ports.
INO to IN3 Functions as trigger input pins of input capture ch.0 to ch.3. Use the pins by setting
as input ports.
331to 36 P14 to P17 G General-purpose input/output ports. High-current output ports.
PPGO to PPG3 Functions as output pins of PPG timers 01 and 23. Valid when output setting is
“enabled.”
37 P40 D General-purpose input/output port.
SIN1 Serial data input pin for UART. Use the pin by setting as input port.
38 P41 D General-purpose input/output port.
SCK1 Serial clock input pin for UART. Valid only when serial clock input/output setting on

UART is “enabled.”

Document Number: 002-07765 Rev. *A
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Address Ab%erg\i/si;?iron Register l\j\?r?t(iz/ Resource Initial Value

000083+ (Reserved area) *

000084+ TCANR |Send cancel register ‘ w ‘CAN controller 000000008

000085+ (Reserved area) *

000086+ TCR |Send completion register ‘ R/W ‘CAN controller 000000008

000087+ (Reserved area) *

000088+ RCR |Receive completion register ‘ R/W ‘CAN controller 000000008

000089+ (Reserved area) *

00008A+ | RRTRR |Receive RTR register | RW  |CAN controller 00000000z

00008BH (Reserved area) *

00008CH ROVRR |Receive overrun register ‘ R/W ‘CAN controller 000000008

00008Dw (Reserved area) *

00008EH RIER Rece_ive_ compl_etion interrupt R/W CAN controller 000000008
permission register

00008FH (Reserved area) *

OOOE)OQDH

00009EH PACSR Address detection control register R/W Address matching 000000008

detection function

00009FH DIRR Delay interrupt request generation/ R/W Delay interrupt XXXXXXX0s
release register generation module

0000AOH LPMCR Lower power consumption mode control |  W,R/W  |Lower power 00011000e
register consumption mode

0000A1H CKSCR Clock selection register R,R/W  |Clock 111111008

0000A2H (Reserved area) *

000’[0?6\7H

0000A8H WDTC Watchdog timer control register R,W Watchdog timer XXXXX111s

0000A9H TBTC Time-base timer control register R/W,W |Time-base timer 1XX001008

0000AAH WTC Watch timer control register R,R/W  |Watch timer 1X001000s

0000ABH (Reserved area) *

OOOtOOADH

0000AEH FMCS Flash memory control status register R,W,R/W |512k-bit Flash 000X0000s

memory
0000AFH (Reserved area) *

Document Number: 002-07765 Rev. *A
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Address Ab%erg\i/si;?iron Register l\j\?r?t(iz/ Resource Initial Value
003C38H, DLCR4 DLC register 4 R/W CAN controller XXXXXXX Xz,
003C39H XXXXXXXXs
003C3AH, DLCR5 DLC register 5 R/W XXXXXXXXs,
003C3Bw XXXXXXXXs
003C3Ch, DLCR6 DLC register 6 R/W XXXXXXXXs,
003C3Dn XXXXXXXXs
003C3EH, DLCR7 DLC register 7 R/W XXXXXXXXs,
003C3F+x XXXXXXXXs
003C40n DTRO Data register 0 R/W XXXXXXXXs
003tC?47H XXXXt)c()XXXB
003C48n DTR1 Data register 1 R/W XXXXXXXXs
003tC?4FH XXXX'[)(()XXXB
003C50+ DTR2 Data register 2 R/W XXXXXXXXs
003?57»4 XXXX'[)(()XXXB
003C58H DTR3 Data register 3 R/W XXXXXXXXe
003E305FH XXXXt)c()XXXB
003C60H DTR4 Data register 4 R/W XXXXXXXXe
003t((2)67H XXXXt)(()XXXB
003C68H DTR5 Data register 5 R/W XXXXXXXXs
OO3E?6FH XXXXt)(()XXXB
003C70n DTR6 Data register 6 R/W XXXXXXXXs
003tC?77H XXXXt)c()XXXB
003C78n DTR7 Data register 7 R/W XXXXXXXXs
OOStC(I)?FH XXXX'[)(()XXXB
003C80x (Reserved area) *

OOSEJFFH

003DO00w, CSR Control status register R/W, R |CAN controller 0XXXX001e,
003DO01H 00XXX000s
003D02+ LEIR Last event display register R/W 000XX000s
003DO03H (Reserved area) *

003D04+, RTEC Send/receive error counter R CAN controller 00000000,
003D05w 000000008
003DO06H, BTR Bit timing register R/W 111111118,
003DO07H X1111111s
003D08H IDER IDE register R/W XXXXXXXXs
003D09H (Reserved area) *

003D0A+ | TRTRR |Send RTR register | RW  [CAN controller 00000000
003DO0BH (Reserved area) *

003DO0CH RFWTR |Remote frame receive wait register | R/W ICAN controller XXXXXXXXe

Document Number: 002-07765 Rev. *A
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Interrupt Source ElOS Interrupt Vector Interrupt Control Register Priority*
Readiness | Number Address ICR Address

UART1 reception completed © #37 | 25n FFFF68H ICR13 0000BD#** High
UART1 transmission completed A #38 | 26n FFFF64+ 0
Reserved X #39 | 27w FFFF60H ICR14 0000BEH**
Reserved X #40 | 28w FFFF5CH
Flash memory X #41 | 29 FFFF58+ ICR15 0000BF+*! \2
Delay interrupt generation module X #42 | 2An FFFF54+ Low

O : Available
X : Unavailable
© : Available EIOS function is provided.
A: Available when a cause of interrupt sharing a same ICR is not used.
*1:
a Peripheral functions sharing an ICR register have the same interrupt level.

a If peripheral functions share an ICR register, only one function is available when using expanded intelligent I/O service.

o If peripheral functions share an ICR register, a function using expanded intelligent I/O service does not allow interrupt by another
function.

*2: Input capture 1 corresponds to EI?0OS, however, PPG does not. When using EI20S by input capture 1, interrupt should be disabled
for PPG.

*3:Priority when two or more interrupts of a same level occur simultaneously.
12. Peripheral Resources

12.1 1/O Ports

The 1/O ports are used as general-purpose input/output ports (parallel I/O ports). The MB60385 series model is provided with 5 ports
(34 inputs). The ports function as input/output pins for peripheral functions also.

I/0 Port Functions

An 1/O port, using port data resister (PDR), outputs the output data to I/O pin and input a signal input to I/O port. The port direction
register (DDR) specifies direction of input/output of 1/0 pins on a bit-by-hbit basis.

The following summarizes functions of the ports and sharing peripheral functions:

m Port 1: General-purpose input/output port, used also for PPG timer output and input capture inputs.

m Port 2: General-purpose input/output port, used also for reload timer input/output and external interrupt input.

m Port 3: General-purpose input/output port, used also for A/D converter activation trigger pin.

m Port 4: General-purpose input/output port, used also for UART input/output and CAN controller send/receive pin.

m Port 5: General-purpose input/output port, used also analog input pin.

Document Number: 002-07765 Rev. *A Page 22 of 81
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Port 5 Pins Block Diagram

ADER {>O Analog input

A

A
Y

Port data register (PDR) o

PDR read
% %%Output latch - 9i Y P-ch
2| iPDRwrte .
o Pin
E% P'(_).r_t. .d.'.r?Qt.'.(?.r!.T?Q'.S.??T..(PPR.)‘
g. : Direction : N-ch
S : latch 1
DDR write 5

Standby control (SPL=1)
DDR read

Standby control: Control among Stop mode (SPL=1), Time-base timer mode (SPL=1), and watch mode
(SPL=1).

Port 5 Registers
m Port 5 registers include port 5 data register (PDR5), port 5 direction register (DDR5), and analog input permission register (ADER).
m Analog input permission register (ADER) allows or disallows input of analog signal to the analog input pin.

m The bits configuring the register correspond to port 5 pins on a one-to-one basis.

Relation between Port 5 Registers and Pins

Port Name Bits of Register and Corresponding Pins
Port 5 PDR5, DDR5 bit7 bité bit5 bit4 bit3 bit2 bitl bit0
ADER ADE7 ADEG6 ADES5 ADE4 ADE3 ADE2 ADE1 ADEO
Corresponding pins P57 P56 P55 P54 P53 P52 P51 P50
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Time-base Timer Block Diagram

———7| Towatchdog
To PPG timer —> timer
Time-base timer counter T L‘
e e ) I |
2‘/HCLK—§-> x21 | x22 | x23| +v | -o0 | x28 | x29 | x210| %211 | x212 | x213 | x214 [x215 [x216 |x217 |x218
e e o e e
3
OF
OF OF
OF
1 To clock controller
» | oscillation stabilizing
>’ wait time selector
Power-on reset Y V.V V
Stop mode —» Counter- Interval timer |
CKSCR:MCS=1>0" —> clear circuit selector -
CKSCR:SCS=0>12 —»

1 TBOF clear TBOF set

vy
Time-base timer control E:_gBlitce:; ssr\?éd _ - |tBiElTBOH TBR [TBC1ITBCO

Time-base timer interrupt signal @_C

OF : Overflow
HCLK : Oscillation clock

*1: Switch machine clock from main clock to PLL clock.

*2: Switch machine clock from sub clock to main clock.

Actual interrupt request number of time-base timer is as follows:
Interrupt request number: #16 (10w)
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12.4 16-bit Input/Output Timer

The 16-bit input/output timer is a compound module composed of 16-bit free-run timer, (1 unit) and input capture (2 units, 4 input pins).
The timer, using the 16-bit free-run timer as a basis, enables measurement of clock cycle of an input signal and its pulse width.

Configuration of 16-bit Input/Output Timer

The 16-bit input/output timer is composed of the following modules:
m 16-bit free-run timer (1 unit)

m Input capture (2 units, 2 input pins per unit)

Functions of 16-bit Input/Output Timer

Functions of 16-bit Free-run Timer

The 16-bit free-run timer is composed of 16-bit up counter, timer counter control status register, and prescaler. The 16-bit up counter
increments in synchronization with dividing ratio of machine clock.

m Count clock is set among four types of machine clock dividing rates.
m Generation of interrupt is allowed by counter value overflow.
m Activation of expanded intelligent I/O service (EI?0OS) is allowed by interrupt generation.

m Counter value of 16-bit free-run timer is cleared to “0000+" by either resetting or software-clearing with timer count clear bit (TCCS:
CLR).

m Counter value of 16-bit free-run timer is output to input capture, which is available as base time for capture operation.

Functions of Input Capture

The input capture, upon detecting an edge of a signal input to the input pin from external device, stores a counter value of 16-bit free-
run timer at the time of detection into the input capture data register. The function includes the input capture data registers corre-
sponding to four input pins, input capture control status register, and edge detection circuit.

m Rising edge, falling edge, and both edges are selectable for detection.
m Generating interrupt on CPU is allowed by detecting an edge of input signal.
m Expanded intelligent 1/O service (EI?OS) is activated by interrupt generation.

m The four input capture input pins and input capture data registers allows monitoring of a maximum of four events.

16-bit Input/Output Timer Block Diagram

Internal data bus

/  Special- | 16-bit free-run
\ purpose bus timer

Input capture
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12.6 Watch Timer Outline
The watch timer is a 15-bit free-run counter that increments in synchronization with sub clock.

m Interval time is selectable among 7 choices, and generation of interrupt request is allowed for each interval.
m Provides operation clock to the subclock oscillation stabilizing wait timer and watchdog timer.

m Always uses subclock as a count clock regardless of settings of clock selection register (CKSCR).

Interval Timer Function

m In the watch timer, a bit corresponding to the interval time overflows (carry-over) when an interval time, which is specified by interval
time selection bit, is reached. Then overflow flag bit is set (WTC: WTOF=1).

m If an interrupt by overflow is permitted (WTC: WTIE=1), an interrupt request is generated upon setting an overflow flag bit.

m Interval time of watch timer is selectable among the following seven choices:

Interval Time of Watch Timer

Sub Clock Cycle Interval Time

1/SCLK (122 ps) 28/SCLK (31.25 ms)

29/SCLK (62.5 ms)

219/SCLK (125 ms)

21/SCLK (250 ms)

212/SCLK (500 ms)

2B3/SCLK (1.0 s)

24/SCLK (2.0 s)

SCLK: Sub clock frequency
Values in parentheses “( )" are calculation when operating with 8.192 kHz clock.
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8/16-bit PPG Timer 1 Block Diagram

“H” level side data bus

(To PPGO)

PPGO underflow
(From PPGO)

Time-base timer output
(512/HCLK)
Peripheral clock (1/¢)
Peripheral clock (2/¢)
Peripheral clock (4/¢)
Peripheral clock (8/¢)

Peripheral clock (16/¢)

Countclock
selector

3
Select signal

AN N
“L” level side data bus
/\l PPG1 reload PPG1 operation mode control
register ......... N A N\ register (PPGC1)

.o PRLH1 PRLL1 : -
Operation | evel side)| [('L" level side)|| [PEN1|_— | PET | PIE1 |PUF1|MD1 | MDO |5dieq
mode > | | |
control |
signal NS v \ f Interrupt

PPG1 temporary R request output*

buffer O(PRLBH1) Y

S Q
4 ; N\
Reload selector Select signal
L/H selector
(
Co\ljgltusgart Reload :7; Clear
Under- A — y T
PPG1 down flow . 4 [PPG1 .
counter (PCNT1) " Re. loutput latch Pin
. versed :
CLK R, RN PPG1
PPG1 underflow PPG output control circuit
< MDO

PCS2|PCS1|PCSO

HCLK
¢

*

: Undefined

Reserved: Reserved bit
: Oscillation clock frequency
: Machine clock frequency

. Interrupt output of 8/16-bit PPG timer 1 is incorporated into one by the OR circuit against

PCM2

PCM1|PCMO0

PPGO0/1 count clock selection register (PPG01)

interrupt output of 8/16-bit PPG timer 0.
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8/10-bit A/D Converter Block Diagram
AID control Interrupt request output
status register
(ADCS)
BUSY| INT | INTE | PAUS | STS1|STS0 | STRT ssr\?r_ed MD1 | MDO |[ANS2| ANS1|ANSO|ANE2 | ANE1|ANEO
7 S ) x| [ I [ [ [ [ [ |
2 6
\ 4 A
ADTG —» Activation [« 2
TO —»{ selector i Decoder
=1
]
5
=2
o
¢ )
QD
i e
A A\ Comparator \A / A\ A A )
AN7 —> | Sample&
ANG —»| "| hold circuit Control circuit
ANS =1 Analog
AN4 =] channel ALy —
AN3 —»| @ 1
AN2 —»| Selector
AN1 —» AVR —
ANO —»| AVcec —| D/A converter
AVss —
2
2
A/D data | | ~_
régister 1s4o|st1|sTo|CcT1|CTO| — | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
(ADCR)
TO . Internal timer output

¢

: Not defined

Reserved: Be sure to set to “0”

: Machine clock
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UART Block Diagram

Control bus
( Reception intérrupt
Special-purpose Transmission request output
baud-rate — clock __ Transmission interrupt
generator request output
timer selector clock Reception Transmission
control control
Pin oy ycireuit ||y ycireuit
SCK1 _» Start bit Transmission
' | detection circuit | : start circuit
| Reception bit -— Transmission
! counter - bit counter
s R_eception Trqnsmlssmn J Pin
| parity counter parity counter
S [ SOT1
Pin . | Shift register for | Shift register for | :
T reception transmission :
SIN1 : 3 §
4 b ‘Recep- ! : 3
— | tion . 1 Start
Serial input data | com. :[Serial outputdata f fransmission
X register 1 pleted register 1 3 ;
Reception status| L———— 1" L . Reception error
decision circuit occurrence
T —— signal for EI?20S
~_ (to CPU)
Internal data bus
Communi MD1 PEN PE
_ . Serial MDO ' P Serial ORE
cation MD mode CS2 Serial SBL tat FRE
prescaler _ CS1 control CL status RDRF
| register CSo register A/D register TDRE
contro DIV2 1 RST 1 REC 1 BDS
register DIV1 SCKE RXE RIE
DIVO SOE TXE TIE
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12.13 Address Matching Detection Function Outline

The address matching detection function checks if an address of an instruction to be processed next to a currently-processed
instruction is identical with an address specified in the detection address register. If the addresses match with each other, aninstruction
to be processed next in program is forcibly replaced with INT9 instruction, and process branches to the interrupt process program.
Using INT9 interrupt, this function is available for correcting program by batch processing.

Address Matching Detection Function Outline

m An address of an instruction to be processed next to a currently-processed instruction of the program is always retained in an address
latch via internal data bus. By the address matching detection function, the address value retained in the address latch is always
compared with an address specified in detection address setting register. If the compared address values match with each other,
an instruction to be processed next by CPU is forcibly replaced with INT9 instruction, and an interrupt process program is executed.

m Two detection address setting registers are provided (PADRO and PADR1), and each register is provided with interrupt permission
bit. Generation of interrupt, which is caused by address matching between the address retained in address latch and the address
specified in address setting register, is permitted and prohibited on a register-by-register basis.

Address Matching Detection Function Block Diagram

Address latch

]

snq eyep reusalu)

INT9 instruction

Detection address setting register 0 -
(generate INT9 interrupt)

PADR1 (24-bit)
Detection address setting register 1

PADRO (24-bit) >
|

01911§d woD

L

)
D_

PACSR

I

Reserved |Reserved |Reserved |Reserved| AD1E |Reserved| ADOE |Reserved

Address detection control register (PACSR)
Reserved: Be sure to set to “0.”

m Address latch
Retains address value output to internal data bus.

m Address detection control register (PACSR)
Specifies if interrupt is permitted or prohibited when addresses match with each other.

m Detection address setting (PADRO, PADR1)
Specifies addresses to be compared with values in address latch.
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e PLL operation guarantee range

Relation between internal operation clock
frequency and power supply voltage

Operation guarantee range of MB90F387/S and MB90387/S

5.5 [—---r— '
3 5 A/D converter
8 5 accuracy
> :
- 40 N P guarantee range
(@)] 1
g | /
° 35 |—--- ; . T
z 30 o : / PLL operation guarantee range
o oo : ' :
S Lo : . .
o : . 1 : .
o oo : : '
L1 i : i
15 8 4 8 12 16

Internal clock fce (MHZ2)

Relation among external clock frequency and internal clock frequency

Multiply  Multiply Multiply
by 4 by3  by2 Multiply by 1

____________________________ C x1/2
""""""""""""""" i (no multiplication)

RS VY

Internal clock fcr (MHZ)

i
8 16
External clock fc (MHz)*

*: fc is 8 MHz at maximum when crystal or ceramic resonator circuit is used.
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14. Example Characteristics

MB90F387
lcc — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
30
25 f=16 MHz
20
E 15 f=10 MHz _|
Q
9 f=8MHz
10
f=4MHz
5
f=2MHz
0
25 35 45 55 6.5
Vee (V)
lccs — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
8 f=16 MHz 7
<
T 6
0 f=10 MHz
[&] 4 —]
kS f=8MHz
2 f=4MHz _|
f=2MHz
0
25 35 4.5 5.5 6.5
Vec (V)
lccL — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
350
300 f=8kHz —
250
i 200
=
8 150
100
50
0
3 4 5 6 7
Vee (V)

(Continued)
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lccLs — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
9
8
. f=8kHz
<6
® 5
Q
L 4
3
2
1
0
3 4 5 6
vee (V)
lcct — Vee
Ta=+25 °C, In external clock operation
f = Internal operating frequency
10
9
8
7
f=8 kHz
21 6
E 5
S 4
3
2
1
0
3 4 5 6
Vce (V)
lcch — Vee
Stopping, Ta=+25 °C
30
25
20
<
2
z 15
Q
S
10
5
0
2 3 4 5 6 7
Vee (V)
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17. Major Changes

Spansion Publication Number: DS07-13717-5E

4. AC Characteristics
(4) UART timing

Page Section Change Results
4 B PRODUCT LINEUP Changed the number of channel of 8/16 bit PPG timer.
or one 16-bit channel — or two 16-bit channels
13 B BLOCK DIAGRAM (?hanged the direction of arrow of TINO, TIN1 signals of 16-bit reload
:Iig?trérrow (output) — left arrow (input)
67 B ELECTRIC CHARACTERISTICS Changed the value of Serial clock.

Serial clock “H” pulse width: 4tce—2tce
Serial clock “L" pulse width: 4tcp—2tce

NOTE: Please see "Document History" about later revised information.
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