FUJITSU SEMICONDUCTOR

DATA SHEET Revision 1.5

8-bit Proprietary Microcontroller
CMOS

FZMC-8L MB89490 Series

MB89497/498/F499/PV490

m DESCRIPTION

The MB89490 series has been developed as a general-purpose version of the FAMC*-8L family consisting of
proprietary 8-bit single-chip microcontrollers.

In addition to a compact instruction set, the microcontroller contains a“variety of peripheral functions such as
21-bit timebase timer, watch prescaler, PWM timer, 8/16-bit timer/counter, remote receiver control, LCD
controller/driver, external interrupt O (edge), external interrupt 1 (level), 10=bit A/D converter, UART/SIO, SIO,
I2C and watchdog timer reset.

The MB89490 series is designed suitable for compact disc/cassette tape/radio receiver controller as well as in
a wide range of applications for consumer product.

*: F2MC stands for FUJITSU Flexible Microcontroller.

m FEATURES

» Package used
QFP package for MB89F499, MB89497,MB89498
MQFP package for MB89PV490

» High speed operating capability atlow voltage

* Minimum execution time: 0.32 pus/12.5MHz

(Continued)

m PACKAGE

100-pin Plastic QFP 100-pin Ceramic MQFP

(FTP-100P-M06) (MQP-100C-P01)




MB89490 Series

(Continued)
e F2MC-8L family CPU core

Multiplication and division instructions
16-bit arithmetic operations

Test and branch instructions

Bit manipulation instructions, etc.

Instruction set optimized for controllers

» Clock
Embedded PLL clock multiplication circuit for sub-clock
Operating clock (PLL for sub-clock) can be selected four times of the sub-clock oscillation
» Six timers
PWM timer x 2
8/16-bit timer/counter x 2
21-bit timebase timer
Watch prescaler
» External interrupt
Edge detection (selectable edge) : 8 channels
Low level interrupt (wake-up function) : 8 channels
» 10-bit A/D converter (8 channels)
10-bit successive approximation type
* UART/SIO
Synchronous/asynchronous data transfer capability
* SIO
Synchronous data transfer capability
» LCD controller/driver
Max. 32 segments output x 4 commons
* 12C interface circuit
* Remote receiver circuit
» Low-power consumption mode
Stop mode (oscillation stops so as to minimize the current consumption.)
Sleep mode (CPU stops so as to reduce the current consumption to approx. 1/3 of normal.)
Watch mode (everything except the watch prescaler stops so as to reduce the power comsumption to an
extremely low level.)
Sub-clock mode
» Watchdog timer reset
* |/O ports: max. 66¢channels

m PRODUCT LINEUP

Part number
MB89497 MB89498 MB89F499 MB89PV490
Parameter
Classification Mass production products —
(mask ROM product) FLASH Piggy-back
ROM size 32K x 8-bit 48K x 8-bit | 60K x 8-bit (internal FLASH) | 60K x 8-bit (external ROM)*!
(internal ROM) | (internal ROM)

RAM size 1K x 8-bit 2K x 8-bit 2K x 8-hit 2K x 8-bit

*1 : Use MBM27C512 as the external ROM.
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Part number
Parameter

CPU functions

MB89497 MB89498 MB89F499 MB89PV490
Number of instructions 1136
Instruction bit length : 8 bits
Instruction length :1to 3 bytes
Data bit length 11, 8, 16 bits

Minimum execution time
Minimum interrupt processing time

:0.32 ps/12.5 MHz
:2.88 ps/12.5 MHz

Ports

1/0 ports (CMOS) : 56 pins
Input ports (CMOS) 12 pins
N-channel open drain 1/O ports : 8 pins
Total 1 66 pins

21-bit timebase
timer

Interrupt period (0.66 ms, 2.6 ms, 21.0 ms, 335.5 ms) at 12.5 MHz

Watchdog timer

Reset period (167.8 ms to 335.5 ms) at 12.5 MHz.

PWM timer 0,1

8-bit reload timer operation (supports square wave output, operating clock period: 1, 8, 16, 64
tinst,)
8-bit resolution PWM operation

8/16-bit timer/
counter 00, 01

Can be operated either as a 2-channel 8-bit timer/counter (timer 00 and timer 01, each with its
own independent operating clock cycle), or as one 16-bit timer/counter

In timer 00 or 16-bit timer/counter operation, event counter operation (external clock-triggered)
and square wave output capability

8/16-bit timer/
counter 10, 11

Can be operated either as a 2-channel 8-bit timer/counter (timer 10 and timer 11, each with its
own independent operating clock cycle), or as one 16-bit timer/counter

In timer 10 or 16-bit timer/counter operation, event counter operation (external clock-triggered)
and square wave output capability

External interrupt O
(edge)

8 independent channels (selectable edge, interrupt vector, request flag)

External interrupt 1
(level)

8 channels (low level interrupt)

A/D converter

10-bit resolution x 8 channels
A/D conversion function (conversion time: 38 tinst )
Supports repeated activation by internal clock

LCD controller/driver

Common output 14 (max.)
Segment output : 32 (max.)
Bias power supply pins 13

LCD display RAM size 1 32 x 4 bits

Synchronous/asynchronous data transfer capability

UART/SIO (Max. baud rate: 97.656 Kbps at 12.5 MHz)
(7 and 8 bits with parity bit; 8 and 9 bits without parity bit)

sSIO 8-bit serial 1/0 with LSB first/MSB first selectability
One clock selectable from four operation clock (one external shift clock, three internal shift
clock: 0.64us, 2.56us, 10.24ps at 12.5MHz)

Hox! 1 channel

Use a 2-wire protocol to communicate with other device

Remote receiver

Selectable maximum noise width removal
Reversible input polarity

Standby mode

Sleep mode, stop mode, watch mode, sub-clock mode

Process

CMOS

Operating voltage

2.2V ~ 3.6V 2.7V ~ 3.6V 2.7V ~ 3.6V

*1 : 1?C is complied to Philips I2C specification.
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m PACKAGE AND CORRESPONDING PRODUCTS

Part number
MB89497/498 MB89F499 MB89PV490
Package
FPT-100P-M06 (@] (@] X
MQP-100C-P0O1 X X (@]
O : Availabe

X : Not available

m DIFFERENCES AMONG PRODUCTS

1. Memory Size

Before evaluating using the piggyback product, verify its differences from the product that will actually be used.
Take particular care on the following point:

» The stack area is set at the upper limit of the RAM.

2. Current Consumption

. _ForI tgedM889PV490 the current consumed by the EPROM mounted in the piggy-back socket is needed to be
included.

» When operating at low speed, the current consumed by the FLASH product is greater than that for the mask
ROM product. However, the current consumption is roughly the same in sleep and stop mode.

* For more information, see “@  Electrical Characteristics.”

3. Oscillation Stabilization Time after Power-on Reset
» For MB89PV490 and MB89F499, the power-on stabilization time cannot be selected.
» For MB89497 and MB89498, the power-on stabilization time can be selected.

» For more information, please refer to “@  Mask Option”.
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m PIN ASSIGNMENT

(TOP VIEW)
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P76/SEG30
P75/SEG29
P74/SEG28
P73/SEG27
P72/SEG26
P71/SEG25
P70/SEG24
P67/SEG23
P66/SEG22

Vee 1 80 [ P65/SEG21
*P00 ]2 79 [F3 P64/SEG20
*P01 3 78 [ P63/SEG19
*P02 4 77 [ P62/SEG18
*P03 5 76 [ P61/SEG17
*P04 6 75 [ P60/SEG16
*P05 7 74 [ SEG15
*P06 8 73 [ SEG14
*PO7 ]9 72 [ SEG13
P10/INTO0 ] 10 71 [ SEG12
P11/INTO1 11 70 1 SEG11
P12/INTO2 12 69 1 SEG10
P13/INTO3 ] 13 68 [—1 SEG9
P14/INTO4 ] 14 67 [ SEG8
P15/INTOS ] 15 66 ] SEG7
P16/INTO6 ] 16 65 [ SEG6
P17/INTO7 ] 17 64 [ SEGS5
P20/TO0 —] 18 63 [ SEG4
P21/RMC ] 19 62 [ SEG3
P22/ECO —]20 61 |1 SEG2
P23 21 60 ] SEG1
P24/TO1 22 59 |1 SEGO
P25/EC1 23 58 [ P54/COM3
P26/PWMO [—] 24 57 |3 P53/cOM2
P27/PWM1 ] 25 56 [—] COM1
P50/SI0 —] 26 55 [ COMO
P51/S00 —] 27 54 V1
P52/SCKO —] 28 53 43 v2
AVR —]29 52 3 v3
AVce —]30 51 [—] Vce
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* High current pins N
* x

(FPT-100P-MO06)

P30/ANO/
P31/AN1/
P32/AN2/
P33/AN3/
P34/AN4/
P35/ANS5/
P36/AN6/
P37/AN7/
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(TOP VIEW)
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*P00 79 [ P64/SEG20
*PO1 78 [ P63/SEG19
*P02 77 [ P62/SEG18
*P03 76 [ P61/SEG17
*P04 75 [ P60/SEG16
*P05 RTX¥FYY S 74 [—1 SEG15
*P06 A A A A A A 73 1 SEG14
P07 OO0000Y) 72 (3 sEc13
P10/INTOO O 1 130 71 1 sEG12
P11/INTO1 (O 122 112(7) 70 [ SEG11
P12/INT02 () 123 110 69 [ SEG10
P13/INTO3 () 124 1100 68 [ SEG9
i o o0 S
P16/INT06 Ot 108 ™ 65 [—] SEG6
P17/INTO7 O 127 107 O 64 ] SEG5
P20/TO0 O 128 106@ 63 [1 SEG4
P21/RMC 129 A 105 62 ] SEG3
P22/ECO 61 [—] SEG2
P23 OO0O0OOO0O 60 [—] SEG1
P24/TO1 OGN e~ e 59 ] SEGO
P25/EC1 Oen99 g3 58 ] P54/COM3
P26/PWMO 57 |1 P53/COM2
P27/PWM1 56 —] COM1
P50/S10 55 —1 COMO
P51/SO0 54 F V1
P52/SCKO 53 V2
AVR 52 V3
AVce 51 |/ Vce
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Pin assignment on package top (MB89PV490 only)
Pin no. | Pin name | Pin no. | Pin name | Pin no. |Pin name| Pin no. | Pin name
101 N.C. 109 A2 117 N.C. 125 OE
102 Al15 110 Al 118 O4 126 N.C.
103 Al12 111 A0 119 05 127 All
104 A7 112 N.C. 120 06 128 A9
105 A6 113 o1 121 o7 129 A8
106 A5 114 02 122 08 130 Al13
107 A4 115 03 123 CE 131 Al4
108 A3 116 Vss 124 A10 132 Vce

N.C.: As connected internally, do not use.
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m PIN DESCRIPTION

Pin number : I/O circuit .
Pin name Function
MQFP*/QFP*2 type
99 X0 A Connection pins for a crystal or other oscillator.
o8 1 An external clock can be connected to X0. In this case, leave X1 open.
49 X0A Connection pins for a crystal or other oscillator.
A An external clock can be connected to X0A. In this case, leave X1A
48 X1A open.
97 MODO B Input pin for setting the memory access mode.
Connect directly to Vss.
95, 94 P84,P83 J General-purpose CMOS Input port.
Reset /O pin. The pin is an N-ch open-drain type with pull-up resistor
9 RST c and a hysteresis input. The pin outputs an “L” level when an internal
reset request is present. Inputting an “L” level initializes internal
circuits.
2~9 P00 ~ PO7 D General-purpose CMOS /O port.
P10/INTOO
10~17 _ E General-purpose CMOS /O port.
The pin is shared with external interrupt O input.
P17/INTO7
General-purpose CMOS /O port.
18 P20/TO0 F The pin is shared with 8/16-bit timer/counter 00, 01 output.
General-purpose CMOS /O port.
19 P21/RMC E The pin is shared with remote receiver input.
General-purpose CMOS /O port.
20 P22/ECO E The pin is shared with 8/16-bit timer/counter 00, 01 input.
21 P23 F General-purpose CMOS /O port.
General-purpose CMOS /O port.
22 P24/TO1 F The pin is shared with 8/16-bit timer/counter 10, 11 output.
General-purpose CMOS /O port.
23 P25/EC1 E The pin is shared with 8/16-bit timer/counter 10,11 input.
General-purpose CMOS /O port.
24 P26/PWMO F The pin is shared with PWMO output.
General-purpose CMOS /O port.
25 P27/PWM1 F The pin is shared with PWM1 output.
P30/ANO/INT10 General-purpose CMOS /O port.
32~39 ~ G The pin is shared with external interrupt 1 input and A/D converter
P37/AN7/INT17 input.
40 ~ 45 P40~P45 H General-purpose N-ch open-drain 1/0 port.
General-purpose N-ch open-drain 1/0 port.
46 P46/SCL H The pin is shared with 12C clock 1/O.
General-purpose N-ch open-drain 1/0 port.
a7 P47ISDA H The pin is shared with 12C data I/O.
General-purpose CMOS /O port.
26 P50/S10 E The pin is shared with SIO data input.
General-purpose CMOS /O port.
21 P51/S00 F The pin is shared with SIO data output.
General-purpose CMOS /O port.
28 P52/SCKO E The pin is shared with SIO clock I/O.
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(Continued)

Pin number . /0 circuit .
Pin name Function
MQFP*/QFP*2 type
General-purpose CMOS 1/O port.
57 P53/COM2 F/ The pin is shared with the LCD common output.
General-purpose CMOS 1/O port.
58 P54/COM3 F/ The pin is shared with the LCD common output.
P60/SEG16
75~ 82 B F/l General-purpose CMOS 1/O port.
P67/SEG23 The pin is shared with LCD segment output.
P70/SEG24
83~ 90 B F/l General-purpose CMOS 1/O port.
P77/SEG31 The pin is shared with LCD segment output.
General-purpose CMOS 1/O port.
91 P8O/SI1 E The pin is shared with UART/SIO data input.
General-purpose CMOS 1/O port.
92 P81/SO1 F The pin is shared with UART/SIO data output.
General-purpose CMOS 1/O port.
93 P82/SCK1 E The pin is shared with UART/SIO clock 1/0.
SEGO ~ .
50 ~74 SEG15 | LCD segment output-only pin.
COMO ~ .
55 ~ 56 COM1 | LCD common output-only pin.
54, 53, 52 V1toV3 — LCD driving power supply pin.
1,51 Vee — Power supply pin.
50,100 Vss — Power supply pin (GND).
30 AVcc — A/D converter power supply pin.
29 AVR — A/D converter reference voltage input pin.
. A/D converter power supply pin.
sl AVss Use at the same voltage level as Vss.

*1: MQP-100C-P0O1
*2: FPT-100P-M06
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» External EPROM Socket (MB89PV490 only)

Pin )
number Pin 110 Function
name
MQFP*!

102 Al5

131 Al4

130 Al3

103 Al2

127 All

124 Al0

128 A9

129 A8 .

104 A7 (0] Address output pins.

105 A6

106 A5

107 A4

108 A3

109 A2

110 Al

111 A0

122 08

121 o7

120 06

119 05 . .

118 04 | Data input pins.

115 03

114 02

113 01

101

112 .

117 N.C. — Internally connected pins. Always leave open.

126

116 Vss (0] Power supply pin (GND).

123 CE o) Chip enable pin for the EPROM. Outputs “H” in standby mode.

125 OE o) Output enable pin for the EPROM. Always outputs “L”.

132 Vee (0] Power supply pin for the EPROM.

*1: MQP-100C-P0O1
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10

m |/O CIRCUIT TYPE

Circuit Circuit Remarks
Class
X1 (X1A)
b l!—ch P-ch T
X0 %)A) HIP'Ch
A 7 ujN—ch U 57'\“6*‘ Main/Sub-clock circuit
[0
Stop mode control signal
Hysteresis input (CMOS inputin
MB89F499)
B The pull-down resistor (not
R available in MB89F499)
fora Approx. 50kQ
e
P-ch
The pull-up resistor (P-channel)
C L] Approx. 50 kQ
N-ch Hysteresis input
pull-up
R resistor register
p CMOS output
| -ch
P-ch \ IOH=-4mA, IOL=12mA
D CMOS input
| N-ch Selectable pull-up resistor
Approx. 50 kQ
)\O——  port
pull-up
R resistor register
b-ch | P-ch CMQOS output
| IOH=-2mA, IOL=4mA
E | CMOS port input
"N-ch Hysteresis resource input
Selectable pull-up resistor
iD port Approx. 50 kQ
i@o— resource

(Continued)
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(Continued)
pull-up
R resistor register
% p-ch CMOS output
P-ch | IOH=-2mA, IOL=4mA
F CMOS input
| N-ch Selectable pull-up resistor
Approx. 50 kQ
— e
pull-up
R resistor register
CMOS output
P-ch P-eh IOH=-2mA, I0L=4mA
CMOS port input
G } Nech Automotiye (VIH=0.85Vcc, VIL=0.5Vcc)
resource input
Analog input
T Jo— pont Selectable pull-up resistor
s Approx. 50 kQ
i@o— resource
analog
[ F— N-ch open-drain output
:é Nech IOL=15mA
H CMOS port input
CMOS resource input
iDQ— port / resource 5V tolerance
L P-ch
N-ch
TD
I [ — ‘ LCD segment output
_D P-ch
- N-ch
J [ o CMOS input

11
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12

HANDLING DEVICES

. Preventing Latch-up

Latch-up may occur on CMOS ICs if voltage higher than Vcc or lower than Vss is applied to input and output
pins other than medium- to high-voltage pins or if higher than the voltage which shows on “1. Absolute Maximum
Ratings” in “m Electrical Characteristics” is applied between Vcc and Vss.

When latch-up occurs, power supply current increases rapidly and might thermally damage elements. When
using, take great care not to exceed the absolute maximum ratings.

Also, take care to prevent the analog power supply (AVccand AVR), and analog input from exceeding the digital
power supply (Vcc) when the analog system power supply is turned on and off.

. Treatment of Unused Input Pins

Leaving unused input pins open could cause malfunctions. They should be connected to a pull-up or pull-down
resistor.

. Treatment of Power Supply Pins on Microcontrollers with A/D

Connect to be AVcc = Vee and AVss = AVR = Vss even if the A/D is not in use.

Treatment of N.C. Pins

Be sure to leave (internally connected) N.C. pins open.

. Power Supply Voltage Fluctuations

Although Vcc power supply voltage is assured to operate within the rated range, a rapid fluctuation of the voltage
could cause malfunctions, even if it occurs within the rated range. Stabilizing voltage supplied to the IC is
therefore important. As stabilization guidelines, it is recommended to control power so that Vcc ripple fluctuations
(P-P value) will be less than 10% of the standard Vcc value at the commercial frequency (50 to 60 Hz) and the
transient fluctuation rate will be less than 0.1 V/ms at the time of a momentary fluctuation such as when power
is switched.

. Precautions when Using an External Clock

Even when an external clock is used, oscillation stabilization time is required for power-on reset and wake-up
from stop mode.

. Treatment of Unused dedicated LCD pins

When dedicated LCD pins are not in use, keep them open.
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PROGRAMMING AND ERASING FLASH MEMORY ON THE MB89F499

. Flash Memory

The flash memory is located between 1000+ and FFFFwin the CPU memory map and incorporates a flash
memory interface circuit that allows read access and program access from the CPU to be performed in the same
way as mask ROM. Programming and erasing flash memory is also performed via the flash memory interface
circuit by executing instructions in the CPU. This enables the flash memory to be updated in place under the
control of the CPU, providing an efficient method of updating program and data.

. Flash Memory Features

» 60 K byte x 8-bit configuration (16 K + 8 K + 8 K + 28 K sectors)

» Automatic programming algorithm (Embedded algorithm* : Equivalent to MBM29LV200)
* Includes an erase pause and restart function

» Data polling and toggle bit for detection of program/erase completion

» Detection of program/erase completion via CPU interrupt

» Compatible with JEDEC-standard commands

» Sector Protection (sectors can be combined in any combination)

» No. of program/erase cycles : 10,000 (Min)

*. Embedded Algorithm is a trademark of Advanced Micro Devices.

. Procedure for Programming and Erasing Flash Memory

Programming and reading flash memory cannot be performed at the same time. Accordingly, to program or
erase flash memory, the program must first be copied from flash memory to RAM so that programming can be
performed without program access from flash memory.

. Flash Memory Register

 Control status register (FMCS)

Address Bit 7 Bit 6 Bit5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 Initial value
007AH ‘ INTE ‘ RDYINT ‘ WE ‘ RDY |Reserved|Reserved] —  |Reserved] 000X00-Os
R/W R/W R/W R R/W R/W — R/W

. Sector Configuration

The table below shows the sector configuration of flash memory and lists the addresses of each sector for both
during CPU access a flash memory programming.

» Sector configuration of flash memory

Flash Memory CPU Address Programmer Address*
16 K bytes FFFF1to COOOH 1FFFFnto 1CO00H
8 K bytes BFFFxto AOOOH 1BFFFHto 1A000w
8 K bytes 9FFF+to 8000w 19FFF+to 18000w
28 K bytes 7FFFnto 1000w 17FFFnto 11000+

13
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* . Programmer address
The programmer address is the address to be used instead of the CPU address when programming data
from a parallel flash memory programmer. Use the programmer address on programming or erasing using
a general purpose parallel programmer.

6. ROM Programmer Adaptor and Recommended ROM Programmers

Adaptor Part No. Recommended Programmer

Part number Package Manufacturer and Model
Sun Hayato Co. Ltd. Ando Denki Co. Ltd.
AF9708 (ver 1.60 or later)
MB89F499PF FPT-100P-M06 TBD AF9709 (ver 1.60 or later)
* Enquiries

Sunhayato Co. Ltd. : FAX +81-3-5396-9106
Ando Denki Co. Ltd. : TEL +81-44-549-7300
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® PROGRAMMING TO THE EPROM WITH PIGGYBACK/EVALUATION DEVICE

1. EPROM for Use
MBM27C512-20TV

2. Programming Socket Adapter

To program to the PROM using an EPROM programmer, use the socket adapter (manufacturer: Sun Hayato

Co., Ltd.) listed below.

Package

Adapter socket part number

LCC-32 (Rectangle)

ROM-32LC-28DP-YG

Inquiry: Sun Hayato Co., Ltd.: TEL 81-3-3986-0403

3. Memory Space

Memory space in each mode is shown in the diagram below.

Address

0000+

0080+

0880+
1000+

FFFFx

Normal operating mode Corresponding addresses on the EPROM programmer

110

RAM

Not available

PROM
60KB

> FFFFx

EPROM
60KB

4. Programming to the EPROM

(1) Setthe EPROM programmer to the MBM27C512.

(2) Load program data into the EPROM programmer at 1000+ to FFFFw.

(3) Program to 1000+ to FFFFn with the EPROM programmer.

15
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Block Diagram

X0 ——————————>
Xl «—>»

Main clock
oscillator

)
Clock controller |«
1]

X0A —————» Sub-clock
XA -——————» oscillator *
(PLL x 1,2,4)
RST Reset circuit -
(Watchdog timer)
Watch prescaler |=—
P23 < » CMOS 1/0 port ‘ -
Fropn +» -
N
perps < 3 -
Poimc <= -
p22/ECO <> |~ 8/16-hit -
P20/TO0 »timer/counter 00,01
P25/EC1 «—»| -
- 8/16-bit
P24/TOL «—» »timer/counter 10,11 -
Plgqcl;l”T'\?IOtg 8, 8 . External interrupt O -
- (edge)
S
o CMOS 1/O port ‘-—»
P07 to POO 8
to </ Pport0 CMOS I/O port ‘0
RAM (1K bytes / 2K bytes) ->
F2MC-8L
-
CPU
ROM (32K bytes / 48K bytes) -
———  Other pins
Vcce x 2, Vss x 2, MODO

*1: High current I/O port.

Internal data bus

21-bit timebase

‘

timer
AVce
AVss
i # AVR
10-bit <8
A/D converter
™ P37/AN7/INT17
CMOS 1/0 port = 8 to _
o < P30/ANO/INT10
External interrupt 1 .L
(level)
<-—» | ¢ |<«—» P47/SDA
12C <
<> + |<«—» P46/SCL
(o]
o

-—-‘ N-ch open-drain 1/0 port

479. P45 to P40

CMOS I/O port

<
| —
-

Port 8

UART/SIO

SIO >

CMOS /O port

Port 5

LCD controller/driver

32 x 4-bit display

2 2
— -/

l«—— P84
<—— P83

<—» P82/SCK1
-<—» P81/SO1
<—» P80/SI1

<«—» P52/SCKO
<—» P51/SO0
~«—» P50/SI0

P54/COM3
to P53/COM2

16 SEGO
— 0 SEG15

2 COMO
to COM1

3 vi
<7t V3

RAM (16 bytes)

H
[}
Port 6,7

CMOS 1/0 port

8 P67/SEG23
</ {0 P60/SEG16

8 P77/SEG31
7™ 10 P70/SEG24
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m CPU CORE
1. Memory Space

The microcontrollers of the MB89490 series offer a memory space of 64 Kbytes for storing all of I/O, data, and
program areas. The 1/O area is located the lowest address. The data area is provided immediately above the
I/O area. The data area can be divided into register, stack, and direct areas according to the application. The
program area is located at exactly the opposite end, that is, near the highest address. Provide the tables of
interrupt reset vectors and vector call instructions toward the highest address within the program area. The
memory space of the MB89490 series is structured as illustrated below.

Memory Space

MB89497 MB89498 MB89F499 MB89PV490
0000H 0000H 0000H 0000+
/10 110 110 110
0080H 0080+ 0080n 0080w
RAM RAM RAM RAM
0100u 0100+ 0100u 0100w
General- General- General- General-
purpose purpose purpose purpose
0200+ registers 02004 registers 0200 registers 0200k registers
0480u 0880n 0880w 0880u
Vacant Vacant
1000w 1000w
Vacant Vacant
FLASH External
(60K) ROM
(60K)
4000n
8000H
FFCO.| - ROM FFCO.| - ROM FFCOn| - - - - - - - FFCOM| - _
FFFFH FFFFu FFFFu FFEE

Vector table (reset, interrupt, vector call instruction)

17
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2. Registers

The F2MC-8L family has two types of registers; dedicated registers in the CPU and general-purpose registers
in the memory. The following registers are provided:

Program counter (PC):

Accumulator (A):

Temporary accumulator (T):

Index register (IX):
Extra pointer (EP):
Stack pointer (SP):

Program status (PS):

A 16-bit register for indicating instruction storage positions.

A 16-bit temporary register for storing arithmetic operations, etc. When the
instruction is an 8-bit data processing instruction, the lower byte is used.

A 16-bit register for performing arithmetic operations with the accumulator.
When the instruction is an 8-bit data processing instruction, the lower byte is used.

A 16-bit register for index modification.
A 16-bit pointer for indicating a memory address.
A 16-bit register for indicating a stack area.

A 16-bit register for storing a register pointer, a condition code.

34— 16 bits —4 Initial value
PC : Program counter FFFDH
A : Accumulator Undefined
T : Temporary accumulator ~ Undefined
IX : Index register Undefined
EP : Extra pointer Undefined
SP : Stack pointer Undefined
PS : Program status I-flag=0,IL1,0=11
Other bits are undefined.

The PS can further be divided into higher 8 bits for use as a register bank pointer (RP) and the lower 8 bits for
use as a condition code register (CCR). (See the diagram below.)

PS

15

Structure of the Program Status Register

14 13

12 11 10 9 8 7 6 5 4 3 2 1 0

RP

Vacancy|Vacancy|Vacancy] H | IL1, 0 N z \% C

RP CCR
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The RP indicates the address of the register bank currently in use. The relationship between the pointer contents
and the actual address is based on the conversion rule illustrated below.

Rule for Conversion of Actual Addresses of the General-purpose Register Area

RP Lower OP codes

“grwQr wQr “0” “0" “0” “0” “1”|R4 R3 R2 R1 RO|b2 bl bo

1 l l 1 1 1 1 1 i N i 1 1 1 1 1

Generated addresses |A15 Al14 A13 A12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0

The CCR consists of bits indicating the results of arithmetic operations and the contents of transfer data and
bits for control of CPU operations at the time of an interrupt.

H-flag:

I-flag:

IL1, O:

N-flag:
Z-flag:
V-flag:

C-flag:

Setto "1" when a carry or a borrow from bit 3 to bit 4 occurs as a result of an arithmetic operation. Clear
to "0" otherwise. This flag is for decimal adjustment instructions.

Interruptis allowed whenthis flag is setto "1". Interrupt is prohibited when the flag is setto "0". Clearto "0"
when reset.

Indicates the level of the interrupt currently allowed. Processes an interrupt only if its request level is
higher than the value indicated by this bit.

IL1 ILO Interrupt level Priority
0 0 High
1 g
0 1
1 0 2
1 1 3 Low = no interrupt

Set to "1" if the MSB is set to "1" as the result of an arithmetic operation. Clear to "0" otherwise.
Set to "1" when an arithmetic operation results in "0". Clear to "0" otherwise.

Setto "1" if a signed numeric value overflows because of an arithmetic calculation. Clear to "0" if the
overflow does not occur.

Set to "1" when a carry or a borrow from bit 7 occurs as a result of an arithmetic operation. Clear to
"0" otherwise. Set to the shift-out value in the case of a shift instruction.

19
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The following general-purpose registers are provided:
General-purpose registers: An 8-bit register for storing data
The general-purpose registers are 8 bits and located in the register banks of the memory. One bank contains

eight registers. Up to a total of 32 banks can be used on the MB89490 series. The bank currently in use is
indicated by the register bank pointer (RP).

Register Bank Configuration

This address = 0100+ + 8 x (RP) - - ="

R1

R 2

R3

R 4

R5

R 6

R7 =

—J- -~ } 32 banks

Memory area




MB89490 Series

m /O MAP

Address Register name Register description Read/Write Initial value
00~ PDRO Port 0 data register R/W XXXXXXXXs
01w DDRO Port 0 data direction register W* 000000008
02+ PDR1 Port 1 data register R/W XXXXXXXXs
03w DDR1 Port 1 data direction register W* 000000008
04+ PDR2 Port 2 data register R/W 000000008
05H (Reserved)
06+ DDR2 Port 2 data direction register R/W 000000008
07w SYCC System clock control register R/W X-1MM100s
08w STBC Standby control register R/W 00010XXXe
09+ WDTC Watchdog timer control register WA 0---XXXXs
OAH TBTC Timebase timer control register R/W 00---000s
0BH WPCR Watch prescaler control register R/W 00--0000s
OCw PDR3 Port 3 data register R/W XXXXXXXXe
ODw DDR3 Port 3 data direction register R/W 000000008
OEn RSFR Reset flag register R XXXX----B
OFH PDR4 Port 4 data register R/W 11111111s
10H PDR5 Port 5 data register R/W ---XXXX X8
11n DDR5 Port 5 data direction register R/W ---00000s
124 PDR6 Port 6 data register R/W XXXXXXXXe
13u DDR6 Port 6 data direction register R/W 000000008
144 PDR7 Port 7 data register R/W XXXXXXXXe
15n DDR7 Port 7 data direction register R/W 000000008
16w PDR8 Port 8 data register RIW - XXXXXe
17w DDRS8 Port 8 data direction register R/W ---00000s
18n EICO External interrupt O control register 0 R/W 000000008
19u EIC1 External interrupt O control register 1 R/W 000000008
1AH EIC2 External interrupt O control register 2 R/W 000000008
1BH EIC3 External interrupt O control register 3 R/W 000000008
1CH EIE1 External interrupt 1 enable register R/W 000000008
1Dw EIF1 External interrupt 1 flag register RW | e Os
1En SMR Serial mode register R/W 000000008
1Fn SDR Serial data register R/W XXXXXXX X8
20H TO1CR Timer 01 control register R/W 000000X0s
21w TOOCR Timer 00 control register R/W 000000X0s
22n TO1DR Timer 01 data register R/W XXXXXXX X8
23H TOODR Timer 00 data register R/W XXXXXXX X8
24n T11CR Timer 11 control register R/W 000000X0s
25n T10CR Timer 10 control register R/W 000000X0s

(Continued)
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(Continued)

Address Register name Register description Read/Write Initial value
26H T11DR Timer 11 data register R/W XXXXXXXXB
27H T10DR Timer 10 data register R/W XXXXXXXXB
28H ADER A/D input enable register R/W 11111111s
29H ADCO A/D control register 0 R/W -00000X0s
2AH ADC1 A/D control register 1 R/W -0000001s
2B ADDH A/D data register (Upper byte) R | - XXs
2CH ADDL A/D data register (Lower byte) R XXXXXXXXB
2D CNTRO PWM 0 timer control register R/W 0-000000s
2En COMRO PWM 0 timer compare register W+ XXXXXXXXe
2FH SMCO UART/SIO serial mode control register R/W 00000000e
30~ SMC1 UART/SIO serial mode control register R/W 00000000e
31w SSD UART/SIO serial status/data register R/W 00001---8
32n SIDR/SODR | UART/SIO serial data register R/W XXXXXXXXB
33n SRC UART/SIO serial rate control register R/W XXXXXXXXB
34n CNTR1 PWM 1 timer control register R/W 0-000000s
35H COMR1 PWM 1 timer compare register W+ XXXXXXXXe
36+ IBSR I2C bus status register R 000000008
37H IBCR I2C bus control register R/W 000000008
38n ICCR I2C clock control register R/W O000XXXXXs
394 IADR I2C address register R/W XXXXXXXXs
3AH IDAR I2C data register R/W XXXXXXXXs
3B PLLCR Sub PLL control register R/W ----00008

3Cn to 3FH (Reserved)
40n RMN Remote control counter register R XXXXXXXXe
414 RMC Remote control control register R/W 000000008
424 RMS Remote control status register R/W 0X000001s
434 RMD Remote control FIFO data register R X----XXXs
444 RMCDO Remote control compare register 0 R/W 11111111s
454 RMCD1 Remote control compare register 1 R/W 11111111s
461 RMCD2 Remote control compare register 2 R/W 11111111s
47w RMCD3 Remote control compare register 3 R/W 11111111s
484 RMCD4 Remote control compare register 4 R/W 11111111s
494 RMCD5 Remote control compare register 5 R/W 11111111s
4AH RMCI Remote interrupt register R/W -110-0008

4BH to 5D (Reserved)
5EH LOCR LCD controller output control register R/W -0000000s
5FH LCD LCD controller control register R/W 000100008

60H to 6FH VRAM LCD data RAM R/W XXXXXXXXe
70H PURCO Port O pull up resistor control register R/W 11111111s
71w PURC1 Port 1 pull up resistor control register R/W 11111111s

(Continued)
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(Continued)

Address Register name Register description Read/Write Initial value
72n PURC2 Port 2 pull up resistor control register R/W 11111111s
73n PURC3 Port 3 pull up resistor control register R/W 11111111s
74n PURC5 Port 5 pull up resistor control register R/W ---11111s
75H PURC6 Port 6 pull up resistor control register R/W 11111111s
76H PURC7 Port 7 pull up resistor control register R/W 11111111s
i PURCS Port 8 pull up resistor control register RW | 111s

781 to 79H (Reserved)
7AH FMCS Flash memory control status registger R/W 000X00-08
7B ILR1 Interrupt level setting register 1 W+ 11111111s
7CH ILR2 Interrupt level setting register 2 W+ 11111111s
7D ILR3 Interrupt level setting register 3 W+ 11111111s
7En ILR4 Interrupt level setting register 4 W+ 11111111s
7FH (Reserved)

* Bit manipulation instruction cannot be used.

Read/write access symbols

R/W : Readable and writable
R : Read-only
W : Write-only

Initial value symbols

0: The initial value of this bit is “0".

1: The initial value of this bit is “1”.

X: The initial value of this bit is undefined.

- . Unused bit.

M: The initial value of this bit is determined by mask option.

23
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m ELECTRICAL CHARACTERISTICS
1. Absolute Maximum Ratings

(AVss=Vss=0.0V)

Value )
Parameter Symbol - Unit Remarks
Min. Max.
X\C/C Vss—0.3 | Vss+4.0 | V | AVec must be equal to Vee
Power supply voltage ce
AVR Vss— 0.3 | Vss+4.0 \Y
LCD power supply voltage V1toV3 | Vss—0.3 Vee \
Vss— 0.3 | Vec+ 0.3 V | other than P40~P47
P40~P47 in MB89PV490,
Input voltage Vi Vss—0.3 | Vss+ 6.0 Y MBS9497/498
Vss—0.3 | Vss+ 5.5 V | P40~P47 in MB89F499
Output voltage Vo Vss— 0.3 | Vcc+ 0.3 \%
“L” level maximum output current | lou ad 15 mA
“L” level average output current | loLav ad 4 mA Average_value (operating current
x operating rate)
L” level total maximum output Slot 0 100 mA
current
“L” level total average output Average value (operating current
current Zloway = 40 mA |y operating rate)
“H” level maximum output current | lon ad -15 mA
“H” level average output current | lonav ad -4 mA Average_value (operating current
x operating rate)
H” level total maximum output Slon 0 _50 mA
current
H” level total average output Slonav 0 _20 mA Average_value (operating current
current x operating rate)
Power consumption Po a 300 mw
Operating temperature Ta -40 +85 °C
Storage temperature Tstg -55 +150 °C

Precautions: Permanent device damage may occur if the above “Absolute Maximum Ratings” are exceeded.
Functional operation should be restricted to the conditions as detailed in the operational sections of
this data sheet. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.
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2. Recommended Operating Conditions

(AVss=Vss=0.0V)

Value )
Parameter Symbol - Unit Remarks
Min. | Max.
Operation assurance MB89PV490
* ’
271 36 |V ange MB89F499
Vee 2 o 36 Vv Operation assurance MB89497,
Power supply voltage AVcc range MB89498
15 36 Vv Retains the RAM state in
stop mode
AVR 2.7 3.6 Y
LCD power supply voltage | V1to V3 Vss Vcce \%
Operating temperature Ta -40 +85 °C

* : These values depend on the operating conditions and the analog assurance range. See Figure 1, 2 and
“5. A/ID Converter Electrical Characteristics.”

Note : The shaded area is not assured for MB89F499

Operatin
voetage (g/)
36 — —m"7"7-—-——“Z—7— -
Analog accuracy
3.0 T " s oooooooooo s assurance range :
Vcce = Avee = 2.7V~3.6V
27 — - —_— 7
22 +— - -
2077 Main clock
X ' operating freq. (MHz)
| | | | | | | | | | |
1 1 1 1 1 1 1 1 1 | 1 — >
10 20 30 40 50 60 70 80 90 100 11.0 120125
N et S B -
40 20 133 10 08 066 057 050 044 04 0.360.330.32 Min execution

time (inst. cycle) (Us)

Figure 1 Operating Voltage vs. Main Clock Operating Frequency (MB89F499/497/498)
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Operatin
voﬁtage (\g/)

A

36 — R
35 [~
Analog accuracy
assurance range :
3.0 Vce = Avee = 2.7V~3.6V
2.7

Main clock
operating Freq. (MHz)

! | | | | | | | | I | ‘r -
1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 100 11.0 12.0125
| | | | | | | | | [ -

| |
| | | | | | | | | | I I I L .
Min execution
4.0 20 1.33 1.0 0.8 0.66 057 050 044 04 0.360.33 0.32 time (inst. cycle) (s)

Figure 2 Operating Voltage vs. Main Clock Operating Frequency (MB89PV490)

Figure 1 and 2 indicate the operating frequency of the external oscillator at an instruction cycle of 4/Fcn.

Since the operating voltage range is dependent on the instruction cycle, see minimum execution time if the operating
speed is switched using a gear.

26



MB89490 Series

3. DC Characteristics

(AVcc =Vee=3.0V, AVss = Vss= 0.0 V, Ta=-40°C to +85°C)

Parameter

Symbol

Pin

Condition

Value

Min.

Typ.

Max.

Unit

Remarks

“H” level
input voltage

Vin

POO ~ P07,
P10 ~ P17,
P20 ~ P27,
P30 ~ P37,
P50 ~ P54,
P60 ~ P67,
P70 ~ P77,
P8O0 ~ P84,
SCL, SDA,
MOD1, MOD2

0.7 Vcc

Vecec+ 0.3

P40 ~ P47

0.7 Vcc

Vss+ 6.0

MB89PV490,
MB89497/498

0.7 Vcc

Vss+ 5.5

MB89F499

Vins

RST, MODO, ECO,
EC1, SCKO, SIo,
SCK1, SI1, RMC,
INTOO ~ INTO7

0.8 Vcc

Vecec+ 0.3

ViHa

INT10 ~ INT17

0.85 Vcc

Vecec+ 0.3

“L” level
input voltage

Vi

P00 ~ P07,
P10 ~ P17,
P20 ~ P27,
P30 ~ P37,
P40 ~ P47,
P50 ~ P54,
P60 ~ P67,
P70 ~ P77,
P80 ~ P84,
SCL, SDA,
MOD1, MOD2

Vss—0.3

0.3 Vce

ViLs

RST, MODO, ECO,
EC1, SCKO, SIo,
SCK1, SI1, RMC,
INTOO ~ INTO7

Vss—0.3

0.2 Vce

Vita

INT10 ~ INT17

Vss—0.3

0.5 Vee

Open-drain
output pin
application
voltage

Vo

P40 ~ P47

Vss—0.3

Vss+ 6.0

MB89PV490,
MB89497/498

Vss—0.3

Vss+ 5.5

MB89F499

“H” level
output voltage

Von

P10 ~ P17,
P20 ~ P27,
P30 ~ P37,
P50 ~ P54,
P60 ~ P67,
P70 ~ P77,
P80 ~ P82

lon=-2.0 mA

2.2

P00 ~ PO7

lon=-4.0 mA

2.2

(Continued)
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(Continued)
Value
Parameter | Symbol Pin Condition - Unit Remarks
Min. Typ. Max.
P10 ~ P17,
P20 ~ P27,
P30 ~ P37,
P50 ~ P54, lo.=4.0 mA — — 0.4 \Y,
“L” level P60 ~ P67,
output voltage | Vo P70~ P77, ___
P80 ~ P82, RST
P00 ~ PO7 lor=12.0 mA — — 0.4 \Y,
P40 ~ P47 lor=15.0 mA — — 0.4 \Y,
P00 ~ P07,
P10 ~ P17,
P20 ~ P27,
Input leakage P30 ~ P37, Without
current Iu P40 ~ P47, 0.45V < Vi< Vcc -5 — +5 HA | pull-up
P50 ~ P54, resistor
P60 ~ P67,
P70 ~ P77,
P80 ~ P84
Open-drain
outputleakage |lop P40 ~ P47 0.0V < Vi< Vcc -5 — +5 HA
current
Pull-down _ Except
resistance Rbown MODO Vi = Vcc 25 50 100 kQ MB89F499
P00 ~ P07, When pull-up
P10 ~ P17, resistor is
P20 ~ P27, selected
Pull-u P30 ~ P37, (except RST)
resista?nce ReuLt P50 ~ P54, Vi =00V 25 50 100 kQ
P60 ~ P67,
P70 ~ P77,
P80 ~ P82,
RST
Common
output Rvcom COMOtoCOM3 |V1toV3=+3.0V — — 2.5 kQ
impedance
Segment
output Rvsec SEGOto SEG31 |V1toV3=+3.0V — — 15 kQ
impedance
LCI_D divided Rico . Between Vcc and 300 500 750 KO
resistance Vss
LCD
controller/ V1to V3,
driver ILeoL COMO to COM3, — -1 — +1 MA
leakage SEGO to SEG31
current

(Continued)
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(Continued)
) o Value )
Parameter | Symbol Pin Condition - Unit Remarks
Min. Typ. Max.
Fcu = 10 MHz - 35 TBD mA MB89PV490,
leca tinst = 0.4 Us MB89497/498
Main clock run mode — 6.0 TBD | mA |MB89F499
Fcu = 10 MHz - 0.4 TBD mA MB89PV490,
lecz tinst = 6.4 S MB89497/498
Main clock run mode — 1.5 TBD | mA |MB89F499
Fch = 10 MHz _ 1.2 TBD mA MB89PV490,
lees1 tinst = 0.4 YIS MB89497/498
Main clock sleep mode — 2.0 TBD | mA |MB89F499
Fch = 10 MHz _ 0.4 TBD mA MB89PV490,
lecs2 tinst = 6.4 YIS MB89497/498
Main clock sleep mode — 1.0 TBD | mA |MB89F499
FcL = 32.768 kHz _ 22.0 TBD HA MB89PV490,
lecL V. Sub-clock mode MB89497/498
« Ta = +25°C — 35.0 TBD | MA |MB89F499
Power supply
current Fc. =32.768 kHz MB89PV490,
| Sub-clock mode - 1200 | TBD | MA I\MBg9497/498
CCLPLL TA - +250C
sub PLL x 4 — 150.0 TBD | WA |MB89F499
Feu = 32.768 kHz _ 70 TBD | paA |MB8IPVASO,
lccs Sub-clock sleep mode MB89497/498
Ta=+25°C — 15.0 TBD | pA | MB89F499
FcL =32.768 kHz MB89PV490,
Watch mode - 1.0 TBD | HA | \VB89497/498
lcer .
Main clock stop mode
Ta = +250C — 5.0 TBD | pPA |MB89F499
MB89PV490,
- Ta= +250C — 0.8 TBD | HA | \iBg9497/498
Sub-clock stop mode
— 1.0 TBD HA | MB89F499
la AVec = 3.0V, Ta= +25°C — 1.0 3.0 mA | A/D converting
AVcc
lan Ta = +25°C — 0.8 4.0 MA |A/D stop
Input Other than
capacitance Cin X{:/CS,SVAS\S/,RAVCC, f=1MHz — 10.0 — pF
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4. AC Characteristics

(1) Reset Timing
(AVcc=Veec= 3.0V, AVss=Vss= 0.0V, Ta=-40°C to +85°C)

o Value )
Parameter Symbol Condition : Unit Remarks
Min. Max.

RST “L” pulse width tzizn — 48 theve — ns

Note: tucve is the oscillation cycle (1/Fcn) to input to the X0 pin.
The MCU operation is not guaranteed when the "L" pulse width is shorter than tzizn.

tzLzH

RST
0.2Vce 0.2Vcc
(2) Power-on Reset
(AVss=Vss=0.0V, Ta=-40°C to +85°C)
o Value )
Parameter Symbol | Condition : Unit Remarks
Min. Max.

Power supply rising time tr — 50 ms
Power supply cut-off time | torr 1 — ms | Due to repeated operations

Note: Make sure that power supply rises within the selected oscillation stabilization time.
Rapid changes in power supply voltage may cause a power-on reset. If power supply voltage needs to
be varied in the course of operation, a smooth voltage rise is recommended.

l-— tr torr
1.5V
0.2V 0.2V 0.2V
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(3) Clock Timing

(AVss =Vss= 0.0V, Ta=-40°C to +85°C)

_ Value _
Parameter Symbol Pin - Unit Remarks
Min. Typ. Max.
Fen X0, X1 1 — 12,5 | MHz
Clock frequency
FeL X0A, X1A — 32.768 75 kHz
) tHey X0, X1 80 — 1000 ns
Clock cycle time
tieve XO0A, X1A | 13.3 30.5 — Hs
P X0 20 | — — | ns
] PwL
Input clock pulse width
EWHL XO0A — 15.2 — Ms | External clock
WLL
Input clock rising/falling time :zs X0, X0A — — 10 ns
X0 and X1 Timing and Conditions
tHeyL
Pwt Pwt-
tcr tcr
—+0.8Vcc  0.8Vce
o / \
V4 0.2Vce 0.2Vee 3¢ A~ 0.2Vce

Main Clock Conditions

When a crystal
or
ceramic reasonator is used

X0 X1

R e i
3

When an external clock is used

X0 X1

T
Open

FcH
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Sub-clock Timing and Conditions

treve

XO0A _/

Sub-clock Conditions

When a crystal

or
ceramic oscillator is used When an external clock is used

- Pyl ———»|

~a—{cF

When subclock is not used

X0A X1A X0A X1A X0A X1A
Fcu Rd onen
L d ||:| FecL P Open
IR
(4) Instruction Cycle
Parameter Symbol Value Unit Remarks
4/Fcn)tinst = 0.32 s when operating
4/Fcn, 8/Fcn, 16/FcH, 64/FcH | US ( _
Instruction cycle . at Fci = 12.5 MHz
(minimum execution time) (2/FcL)tinst = 61.036 us when
2/Fer, 1/2Fc HS operating at FcL = 32.768 kHz
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Relationship between internal operating clock frequency and p

perati
voltage
v

A

subPLL operating guarantee range

 —

ooooooooooooooooo

I
1111111

[
555555

eeeeee
time (inst. cycle) (Ls)

3333333
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(5) Serial I/0O Timing
(AVcc=Vee=3.0V, AVss= Vss= 0.0 V, Ta= —40°C to +85°C)

_ o Value _
Parameter Symbol Pin Condition - Unit
Min. Max.
Serial clock cycle time tscve SCKO0, SCK1 2 tinst® — VES
SCK | - SO time tsLov SCKO, SCK1, SO0, sO1 ”;]t_‘?tm?' ‘ -200 200 ns
shift cloc
Valid SI - SCK 1 tivsh SI0, SI1, SCKO, SCK1 mode 1/2 tinst* — Hs
SCK 1t - valid Sl hold time | tshix SCKO, SCK1, Slo, si1 1/2 tinst* — Hs
Serial clock “H” pulse width | tshst 1 tinst™ — VES
. : SCKO, SCK1
Serial clock “L” pulse width | tsisn 1 tinst™ — VES
External
SCK | - SO time tsLov SCKO, SCK1, SO0, sO1 shift clock 0 200 ns
Valid SI - SCK 1 tivsH SI0, SI1, SCKO, SCK1 mode 2t | — | ps
SCK 1t - valid Sl hold time | tshix SCKO, SCK1, Slo, si1 1/2 tinst* — Hs
* . For information on tinst, See “(4) Instruction Cycle.”
Internal Clock Operation
tscve
SCKO, SCK1
\ 24V
- 0.8V 0.8V
— ~— tsLov
S00, SO1 VeV
0.8V
~— tivsH —sj=— tSHIX —=
0.8 Vcc f‘ 0.8 Vcc
Slo, SI1
0.2 Ve —l 0.2 Ve
External Clock Operation
tsLsH tsHsL
SCKO, SCK1
\ L0.8 Vce 0.8 Vce
N 0.2 Vcc 0.2 Vce
— tsLov
SO0, SO1 YAV
0.8V
le— tIVSH ——md— tSHIX —»]
0.8 Vcc 0.8 Vce
[ \
Slo, si1 \
\ 0.2 Vee lo.z Vee
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(6) I?C Timing
(Vecc = 3.0V, AVss=Vss= 0.0V, Ta= -40°C to +85°C)
. - Value )
Parameter Symbol | Pin | Condition - Unit | Remarks
Min. Max.

. SCL 1/4tinst* X 1/Atinst X master

Start condition output | tsta SDA M x N - 20 M x N + 20 NS | hode
1/4tinst X

L SCL 1/4tinst X ) 3 master
Stop condition output | tsto SDA (MXN +8) - 20 (M*2x NZ’E) +8)+ | ns mode

" SCL ,
Start condition detect | tsta 1/4tinst X 6 + 40 — ns

SDA
Stop condition detect | tsto SCL 1/4tinst X 6 + 40 — ns
SDA
Re-start condition ¢ SCL 1/4tinst X 1/Atinst X ns master
output STASU SDA (MXN+8)-20 | (MxN +8)+20 mode
Re-start condition SCL _
detect tsTasu SDA 1/4tinst X 4 + 40 — ns
SCL output LOW ¢ SCL 1/4tinst X 1/4tinst X ns master
width row M x N - 20 M x N + 20 mode
SCL output HIGH ¢ SCL 1/4tinst X 1/4tinst X ns master
width e (MXN+8)-20 | (MxN +8)+ 20 mode
SDA output delay too SDA 1/4tinst X 4 - 20 1/4tinst X 4 + 20 ns
SDAoutputsetup 1y | gpa 1/4ts X 4 - 20 — ns |
time after interrupt
SCL input LOW tow scL 1/4tns X 6 + 40 _ ns
pulse width
SCL input HIGH thioH scL 1/4 tist X 2 + 40 _ ns
pulse width
SDA input setup time | tsu SDA 40 — ns
SDA hold time tvo SDA 0 — ns
*1: For information in tinst, S€€ "(4) Instruction Cycle".

*2:

*3:
*4:

explanation.
N is defined in the ICCR CS2 to CSO0 (bit 2 to bit 0)

hypothesis when rising time is 0 ns.

M is defined in the ICCR CS4 and CS3 (bit 4 to bit 3). For details, please refer to the H/W manual register

When the interrupt period is grater than SCL "L" width, SDA and SCL output (Standard) value is based on

Data transmit (master/slave)

]

tstasy !

.'[fi’:
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HO :
1

i tsta ' tow
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\
|
. !
T
\
trow
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—t ety
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(7) Peripheral Input Timing
(AVcc =Veec=3.0V, AVss=Vss= 0.0V, Ta= —40°C to +85°C)

) Value )
Parameter Symbol Pin - Unit Remarks
Min. Max.
Peripheral input “H” pulse width 1 | tiun ECO. EC1. RMC. INTOO ~ | 2 tinst* — VES
Peripheral input “L” pulse width 1 | timia INTO7, INT10 ~ INT17 2 tinst® — VES
* . For information on tinst, See “(4) Instruction Cycle.”
tiniLe - tiLHL
ECO, EC1, RMC,
INTOO ~ INTO7 0.8 Vec 0.8 Vee
0.2 Vce 0.2 Vce
tiHiLe [ tiLiHy
INT10 to INT17
0.85 Vce 0.85 Vce
0.5 Vce 0.5 Vce
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5. A/D Converter Electrical Characteristics

(1) A/D Converter Electrical Characteristics

(AVce=Vec=2.7V ~3.6V, AVss=Vss= 0.0V, Ta=—-40°C to +85°C)

Value
Parameter Symbol Pin - Unit Remarks
Min. Typ. Max.
Resolution — 10 — bit
Total error — — +3.0 LSB
Linearity error N — — +2.5 LSB
Differential linearity error o — — +1.9 LSB
Zero transition voltage Vor AVss —15LSB|AVss+ 0.5LSB| AVss + 25LSB| mV
\fgl't";zj‘f'e transition Vs AVce —3.5LSB|AVec—1.5LSB | AVee - 05LSB | mV
A/D mode conversion time — — — 38 tinst* Ms
Analog port input current lain ANDO to — — 10 MA
Analog input voltage Vain AN7 AVss — AVR \%
Reference voltage — AVss + 2.7 — AVce \Y,
Reference voltage supply I AVR B 200 TBD HA ,:éltjivlzted
current N _ _ c uA ':t/ODp:)Sed

*: For information on tinst, See "(4) Instruction Cycle" in "4. AC Characteristics".
(2) A/D Converter Glossary

* Resolution

Analog changes that are identifiable with the A/D converter.
When the number of bits is 10, analog voltage can be divided into 21°=1024.
* Linearity error (unit: LSB)
The deviation of the straight line connecting the zero transition point ("00 0000 0000" ~ "00 0000 0001") with
the full-scale transition point ("11 1111 1111" - "11 1111 1110") from actual conversion characteristics.
« Differential linearity error (unit: LSB)
The deviation of input voltage needed to change the output code by 1 LSB from the theoretical value.

« Total error (unit: LSB)

The difference between theoretical and actual conversion values.
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Theoretical I/O characteristics

Linearity error =

3FF - VEsT —
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(3) Notes on Using A/D Converter

* Input impedance of the analog input pins

The A/D converter used for the MB89490 series contains a sample and hold circuit as illustrated below to fetch
analog input voltage into the sample and hold capacitor for 16 instruction cycles after activation A/D conversion.

For this reason, if the output impedance of the external circuit for the analog input is high, analog input voltage
might not stabilize within the analog input sampling period. Therefore, it is recommended to keep the output

impedance of the external circuit low.

Note that if the impedance cannot be kept low, it is recommended to connect an external capacitor of about

0.1 uF for the analog input pin.

Analog Input Circuit Model

Analog input pin

—

If the analog input
impedance is higher
than 10 kQ, itis

recommended to

connect an external
capacitor of approx.
0.1 pk

L]

C

Close for 16 instruction cycles after
activating A/D conversion.

\C),/\/\/\/_{ |—: Comparator
R :

Analog channel selector

MB89F499 MB89PV490/MB89497/MB89498
R: analog input equivalent resistance 2.4 kQ 2.4 kQ
C: analog input equivalent capacitance 52 pF 53 pF
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m MASK OPTIONS

No.

Part number

MB89497 MB 89498

MB89F499 | MB89PV490

Specifying procedure

Specify when
ordering mask

Setting not possible

Selection of oscillation

stabilization time (OSC)

* The initial value of the
oscillation stabilization
time for the main clock
can be set by
selecting the values of
the WTM1 and WTMO
bit on the right.

Selectable

: 210/Fch
: 214/Fen
: 218/FcH

WNEFE W

Fixed to oscillation
stabilization time of 218/FcH
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m ORDERING INFORMATION

(MQP-100C-P01)

Part number Package Remarks
MB89497PF 100-pin Plastic QFP
MB89498PF (FPT-100P-M06)
MB89F499PF
MB89PV490CE 100-pin Ceramic MQFP
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m PACKAGE DIMENSIONS

100-pin Plastic QFP
FPT-100P-M06

23.90+0.40(.941+.016)

© 2001 FUJITSU LIMITED F1000085-c-4-4

20,00:0,20(.7872.008) .
LHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH
= ==
= O O
o= =
LR
@ ‘ 0.65(.026) 0.32+0.05 0.17+0.06
(0132.002) (007+.602)

:
: [©]0.10(.004)
:
i}

/

\
\

|

\

| 3.008%

I (118%6%) —r

I (Mounting height) l

\ 0-g° |

e U]
| .

| =

| _0.80£0.20 0.25+0.20
I 7031+.008) (.010+.008)
| 088:0.15 (Stand off)
| (:035:.006)

Dimensions in mm (inches)

(Continued)
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(Continued)

100-pin ceramic MQFP
MQP-100C-P0O1

18.70(.736)TYP

© 1994 FUJITSU LIMITED M100001SC-1-2

)

2.35(.486)TYP

0.65+0.15

(.0256+.0060)

0.65+0.15

16.30£0.33
(:642+.013)
INDEX AREA 15.58+0.20 oo
(:613+.008) 1.20 0%
(L0475
1.2740.13
(.050+.005) ;
22.30+0.33 12.02(.473) | 18.12+0.20
(.878+.013) 0.16( 4OO)TYP (.713+.008)
24.70(.972) 0.30(.012) P 14.22(.560)
TYP TYP I TIP
\ NHJLUJ I 0.30£0.08
1.27+0.13 Lo | 0.30(012)TYP (.012+.003)
(:050+.005) 7.62(.300)TYP
9.48(.373)TYP
11.68(.460)TYP
J_‘ o —|
10.82(.426)
FEEEaET 0.15+0.05 MAX
(.006+.002)

0.30+0.08
(.012+.003)

(:0256+.0060)

18.85(.742)
TYP

(

+0.40

1.20 020

+.016

.0475%8)
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FUJITSU LIMITED

For further information please contact:
Japan

FUJITSU LIMITED

Marketing Division

Electronic Devices

Shinjuku Dai-Ichi Seimei Bldg. 7-1,
Nishishinjuku 2-chome, Shinjuku-ku,
Tokyo 163-0721, Japan

Tel: +81-3-5322-3353

Fax: +81-3-5322-3386

http://edevice.fujitsu.com/
North and South America

FUJITSU MICROELECTRONICS AMERICA, INC.
3545 North First Street,

San Jose, CA 95134-1804, U.S.A.

Tel: +1-408-922-9000

Fax: +1-408-922-9179

Customer Response Center
Mon. - Fri.: 7am -5 pm (PST)
Tel: +1-800-866-8608

Fax: +1-408-922-9179

http://www.fma.fujitsu.com/
Europe

FUJITSU MICROELECTRONICS EUROPE GmbH
Am Siebenstein 6-10,

D-63303 Dreieich-Buchschlag,

Germany

Tel: +49-6103-690-0

Fax: +49-6103-690-122

http://www.fme.fujitsu.com/
Asia Pacific

FUJITSU MICROELECTRONICS ASIA PTE LTD.
#05-08, 151 Lorong Chuan,

New Tech Park,

Singapore 556741

Tel: +65-6281-0770

Fax: +65-6281-0220

http://www.fmal.fujitsu.com/
Korea

FUJITSU MICROELECTRONICS KOREA LTD.
1702 KOSMO TOWER, 1002 Daechi-Dong,
Kangnam-Gu,Seoul 135-280

Korea

Tel: +82-2-3484-7100

Fax: +82-2-3484-7111
http://www.fmk.fujitsu.com/

F0208
© FUJITSU LIMITED Printed in Japan

All Rights Reserved.

The contents of this document are subject to change
without notice.

Customers are advised to consult with FUJITSU sales
representatives before ordering.

The information and circuit diagrams in this document are
presented as examples of semiconductor device
applications, and are not intended to be incorporated in
devices for actual use. Also, FUJITSU is unable to assume
responsibility for infringement of any patent rights or other
rights of third parties arising from the use of this
information or circuit diagrams.

The products described in this document are designed,
developed and manufactured as contemplated for general
use, including without limitation, ordinary industrial use,
general office use, personal use, and household use, but
are not designed, developed and manufactured as
contemplated (1) for use accompanying fatal risks or
dangers that, unless extremely high safety is secured,
could have a serious effect to the public, and could lead
directly to death, personal injury, severe physical damage
or other loss (i.e., nuclear reaction control in nuclear
facility, aircraft flight control, air traffic control, mass
transport control, medical life support system, missile
launch control in weapon system), or (2) for use requiring
extremely high reliability (i.e., submersible repeater and
artificial satellite).

Please note that Fujitsu will not be liable against you and/
or any third party for any claims or damages arising in
connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance 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.

If any products described in this document represent
goods or technologies subject to certain restrictions on ex-
port under the Foreign Exchange and Foreign Trade Law
of Japan, the prior authorization by Japanese government
will be required for export of those products from Japan.
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